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Kanununa Hatanbs BrnagumupoBHa

YUYUTCJIb XUMHUH, BBICHIAA KaTCrOpHL.

MosscHUTeNnbLHaA 3anucka.

Pabouan nporpamma no xmummu 8 Knacca coctaBneHa B COOTBETCTBUM C HOPMAaTUBHbIMN OOKYMEHTAMMU:

1. ®depepanbHbIM rocyAapcTBeHHbIM 06pa3oBaTeNbHbIM CTaHAapPTOM OCHOBHOrMO 061Lero
obpasoBaHua, 17.12.2010 Ne1897



2. OcHoBHOM 0bpa3oBaTeIbHOM NPOrpamMmmoit 0OCHOBHOro obLero obpasoBaHma, 0406peHHOM
depepanbHbiM y4eOHO-METOANYECKMM 06begMHEeHNEM No obemy obpasoBaHuto (MpoToKon
3acepaHua ot 8 anpena 2015 r. Ne1/15).

3. [pumepHOMN NpPorpammon OCHOBHOro obuiero obpasoBaHua no xummn «MpocseweHne», 2011 rog,
(cTaHAapTbl BTOPOro NoKoneHus).

4. Tporpammoii ocCHOBHOro obLiero obpasoBaHua No xumuu. 8-9 knaccol. AsTopbl O. C. NabpuensH, A.
B. Kynuosa.

Mporpamma paccyMTaHa Ha 2 Yaca B Hegeslo, obuliee Kom4ecTso 68 4acos.
Lenun:

* GOpPMUpPOBaAHME Y YHALLMXCA XMMMYECKON KapTUHBI MMPa KaK OPraHMYeCcKoMn YacTu ero LefoCTHOM
ecTecTBEHHOHAY4YHOM KapTWHbI;

* Pa3BMTME NO3HABATE/IbHbIX MHTEPECOB, MHTE/IJIEKTYaIbHbIX M TBOPYECKMX CNOCOBHOCTEN, yHaLLMXCA B
npouecce nsy4yeHMAa nMu XUMUYECKOoMN HayKU 1 ee BKNada B COBpEMeHHbIVI HayHHOTeXHMHeCKMﬁ
nporpecc;

d d)OpMVIpOBaHMe BaYKHEMLIMX TOrMYECKMX onepau,MVl MblLlWNeHnA (aHanms, CUHTES, O606LLI,EHI/I€,
KOHKpEeTn3auuna, CoaBHeEHUNE U p,p.) B npouecce no3HaHnA CUCTEMbI BaYKHEMLLMX HOHHTMVI, 3adKOHOB U
Teopmﬁ O COCTaBe, CTPOEHUN N CBOMCTBAX XMMUYECKNX BellecTs,;

e BOCNUTaHWE YHEeXKAEHHOCTU B TOM, YTO NPUMEHEHME NONAYHYEHHbIX 3HaHUI U YMEHUIA NO XUMUK
ABNAeTCcA 06 bEKTUBHOM HEOBXOAMMOCTbIO A5 Be3onacHoM paboTbl C BeWecTBaMmn U matepuasamm B
6bITY M Ha NPON3BOACTBE;

* MPOEKTUPOBAHWUE N PeanmsaLmns BbiMyCKHMKaMM OCHOBHOWM LUKOJIbl IMYHOM 06pa3oBaTe/IbHOM
TpaeKkTopuu: Bbibop npoduna obyyeHus B cTapLuel WKoae nam npodpeccnoHaibHoro
06pa30oBaTE/IbHOrO YYpeKAeHUs;

® OB/1ageHune Knro4yeBbiMU KOMMNETEHUNAMN (y‘-le6HO-I'IO3HaBaTeanbIMM, VIHCI)OpMaLI,MOHHbIMM,
UEHHOCTHO-CMbICNNOBbIMMW, KOMMYHMKaTMBHbIMM).

B cooTtBeTcTBUM ¢ PeaepanbHbiM rocyAapcTBEHHbIM 06pa3oBaTe/IbHbIM CTaHAAPTOM OCHOBHOIO
obLero obpasoBaHmMA yyalmMeca A0/MKHbI OBNALETb TAKMMM NMO3HABATEIbHbIMU YYebHbIMU
AeNCTBMAMM, KaK ymeHne GopMyanpoBaTb Npobaemy 1 runoTesy, CTaBuUTh LLeIM U 3a434M, CTPOUTb
NNaHbl 4OCTUNKEHUA LieNel U pelleHnaA NOCTaBeHHbIX 33434, NPOBOAMTL SKCNEPUMEHT U HA ero 0CHoBe
AenaTb BbIBOAbI M YMO3aKAOUYEHMSA, NPEACTaBAATb UX U OTCTaMBaTb CBOO TOYKY 3peHus. Kpome 3Toro,
yyalumecs 4OMKHbl OBAAETb NPUEMaAMM, CBA3AHHbIMU C onpeseeHnemM NoHATUI: OrpaHNYnBaTb KX,
ONuCbIBaTb, XapaKTepmn3oBaTb U CpaBHUBATb. CiegoBaTeIbHO, MPU U3YYEHUN XMMMUM B OCHOBHOW LLKO/1E
yyalumecs AOMKHbl OBNAaAETb y4ebHbIMU AEUCTBUAMM, NO3BONAIOWMMMU UM AOCTUYb IMYHOCTHBIX,
npegMeTHbIX U MeTanpeaMeTHbIX 06pa3oBaTebHbIX Pe3y/1bTaToB.

JaHHaa nporpamma no XMMun packpbiBaeT BKIAL, yqe6Horo npegmeTta B JOCTUXKEHUE LI,EJ'IEI‘;I
OCHOBHOTrIoO o6u1,ero O6pa3OBaHVIFI nonpeaenaer BaXKHelwune coaepXxaTtesibHble TIMHNUKU NpegMeTa:

® «BeLwecTBo» — 3HaHMWE O COCTaBe U CTPOEHWN BELLECTB, UX cBoKcTBax 1 b1onorMyeckom 3Ha4YeHWuun,

® «XMMWYECKas peaKkuma» — 3HaHWe O NPeBpPaLLEHUAX O4HMX BELLECTB B APYr1e, YCA0BUAX NPOTEKAHMA
TaKMx NpeBpaLleHnii n cnocobax ynpasaeHmsa peakumamu;

® «NpMMmeHeHune BelwecTts» — 3HaHME U ONbIT 6esonacHoro 06pau.|,eva C Bewecrsamu, matepmaiamm 1
npoueccamm, HeO6XOAVIMbIMVI B 6bITy M Ha NPOnN3BOACTBE,



® «A3bIK XMMUM» — OMNEePUPOBAHME CUCTEMOM BarKHENLLIMX XMMUYECKUX MOHATUM, 3HAHUE XMMUYECKOM
HOMEHKNATYPbI, @ TaKXKe BlafAeHME XMMUYECKON CUMBOIMKOM (XMMUUYECKUMU popMynamu u
ypaBHEHUAMM).

B npouecce ocBoeHUA Nporpammbl Kypca XMMUKU AN OCHOBHOW LLIKO/Ibl YYallMeca oB/lageBatoT
YMEHMAMM CTaBUTb BONPOCHI, HaboaaTb, 06bACHATL, KNaccuPULUMPOBaTb, CPaBHUBATL, NPOBOANTL
3KCMNEPUMEHT U MHTEPNPETMPOBATb BbIBOAbI HA €r0 OCHOBE, ONPEAEATb UCTOYHUKU XMMUYECKOM
nHpopmMaLMm, NOYYaTb U aHAIM3MPOBATb €€, a TaKKe rOTOBUTb Ha 3TOM OCHOBE COOCTBEHHbIN
MHPOPMALMOHHbIN NPOAYKT, MPE3eHTOBATb €ro U BECTU AUCKYCCUIO.

[aHHasA Nnporpamma XoTs M HOCUT 0B LLEKYNbTYPHbIN XapaKTep U He CTaBUT 3aga4y npodeccMoHanbHowM
NOArOTOBKM y4YaLUMXCA, TEM HE MEHEE NO3BOIAET UM ONpPeaennTbCaA ¢ BbiIbopom npoduas obydyeHus B
CTapLuen Wkoe.

3HauuTeIbHOE MECTO B COAEPKAHUM Kypca OTBOAMUTCA XMMUYECKOMY 3KCnepumeHTy. OH no3sosiseT
chopmMmnpOoBaTL Y yUaLMXCA cneumnasnbHble NpeaMeTHble YMeHUsA paboTaTb C XMMUYECKMMU BELLeCcTBaMMy,
BbINO/IHATb MPOCTble XMMUYECKNE ONbITbl, HAYYUTb UX 6e3OI'IaCHOMV M 9KOJZIOTNYECKU rpamMoTHOMY
obpalleHunto ¢ BeLecTBamm B 6bITYy M HA NPOM3BOACTBE.

MnhaHupyemble pe3ynbTaTbl 0CBOEHUA yue6HOro matepuana no
HeopraHMYecKon Xumun.

MpepmeTtHbie pe3ynbTaTbl 06yueHuUs.
Yyalwminca 4oMmKeH ymeTb:

MCMNONb30BaTb NPU XapaKTEPUCTUKE BELLLECTB MOHATUS: «aTOM», K MOJIEKYNA», KXMMUYECKUI SNEeMEHTY,
«XMMUYECKMI 3HaK, MU CUMBOY, KBELLLECTBOY», KNPOCTOE BELLECTBO», KC/I0XKHOE BELLECTBOY,
«CBOMCTBA BELLECTBY, KXMMUYECKUE ABNEHUAY, KGU3MYECKME ABNEHUAY, KKOIPPULIMEHTLI», KUHAEKCHIY,
«OTHOCUTENIbHAA aTOMHaA Macca», K OTHOCUTE/IbHasA MONEKYNAPHAA Macca», K MaccoBana A0NA
aNeMeHTa»; 3HaTb: NPeAMETbl U3Y4EeHMA eCTECTBEHHOHAYYHbIX AUCUMUM/IMH, B TOM YMCNE XUMUK;
xnmmnyeckue cumsonsl: Al, Ag, C, Ca, Cl, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, nx Ha3BaHuA 1
NPOU3HOLLEHWE;

KfaccuduumpoBaThb BELWECTBA NO COCTABY HA NPOCTbIE U COMKHbIE; Pa3NnNYaTh: TeNa U BELLECTBa;
XMMWYECKMIA 3N1EMEHT M NPOCTOE BELLECTBO; OMMCLIBaTb: GOPMbI CYLLECTBOBAHMA XMMUYECKUX
3/1eMeHTOB (CBO6OAHbIE aTOMbI, NPOCTbIE BELLECTBA, C/IOMKHbIE BELLECTBA); TabANYHY0 dopmy
Mepnoanyeckomn cucTeMbl XMMUYECKUX 31EMEHTOB; NOI0XKEHWE dNeMeHTa B Tabauvue . U.
MeHaeneesa, UCNOb3yA NOHATMA «NEPUOAY, «FPyNna», «rnaBHaa NoArpynna», «noboyHan
noArpynna»; CBOMCTBA BELLECTB (TBEPAbIX, Y KUAKUX, ra3006pasHbIX);

06BACHATb CYLLHOCTb XMMUYECKUX ABNEHWNI (C TOUKN 3pEeHNA aTOMHO-MONEKYNAPHOrO yHEHNA) U UX
NPUHUUNNANbHOE OTIMYME OT GU3MYECKUX ABNEHUIA; XapaKTepmn3oBaTb: OCHOBHbIE METObl U3yYeHuUA
eCcTecTBeHHbIX ANcUnnAMH (HabaloaeHme, sKCNepMMEHT, MOAEeIMPOBaHUeE); BELECTBO NO ero
XMMUYecKoi Gopmyne cornacHo naaHy: KayecTBeHHbIN COCTaB, TUM BellecTBa (MPOCToe UAKU CNOXKHOE),
KO/MIMYECTBEHHbI COCTaB, OTHOCMTENbHAA MOIEKYIAPHaA Macca, COOTHOLIEHWE MacC 3/1eMEHTOB B
BelLEecTBe, MacCcoBble 40NN 3/1eMEHTOB B BelllecTBe (415 CIOXHbIX BELLECTB); PO/ib XMMUK
(NONOXNUTENbHYIO 1 OTPMLATENbHYIO) B }KM3HM Ye/0BEKa, apryMeHTUPOBaTh CBOE OTHOLLEHWE K 3TOM
npobneme;

BbIYNCNIATb OTHOCUTE/IbHYIO MOJIEKYZIAPHYIO MacCCy BelleCTBa 1 MaCCOBYHO A0/1I0 XMMNYECKOIo a/1IEMEHTA
B COeaAMHEHUAX; NpPOBOANTbL Ha6J'IIO,CI,EHMFI CBOMCTB Bewects n ABNEHUNA, npouncxogAawmx c selecrsamum;
CO6/'HOLI,aTb npasunia TeEXHUKA 6e3onacHocTH npu nposeaeHnn Ha6J'HOAEHMl71 n na6opaTopr|x OonbITOB;



NCNO/Nb30BaTb NPU XapaKTEPUCTUKE aTOMOB MOHATUA: KMPOTOHY», KHEUTPOH», KINEKTPOHY, KXUMUNYECKMUIA
3/IEMEHT», KMaCCOBOE YNC/0», KU3OTOM», «3/IEKTPOHHbIN CION», KIHEPreTUYECKUN YPOBEHbY,
«3/1eMEHTbI METas/bl», K3N1eMEHTbI HEMETa/I/Ibl»; MPU XapaKTEPUCTUKE BELLECTB NOHATUA K MOHHAA
CBA3b», KMOHbI», KKOBAJIEHTHAA HENO/IAPHAA CBA3b», KKOBAJIEHTHAA NOJIAPHAA CBA3bY,
«3/1eKTPOOTPUL,ATENIBHOCTD Y, «BaNEHTHOCTBY, K METAIZIMYECKAA CBA3bY; ONUCbIBATb COCTAB U CTPOEHUE
aATOMOB 3/1IEMEHTOB C NOPAAKOBbIMM HOMepamun 1—20 B [NeprognyecKkon cucteme XMMMYECKNUX
anemeHToB . 1. MeHAaeneeBa; COCTaBAATb CXEMbI pacrnpeneneHna 31eKTPOHOB MO 3/1IEKTPOHHbIM C/10AM
B 3/IEKTPOHHOW 060/104KEe aTOMOB; CXeMbl 06pa30BaHMA Pa3HbIX TUNOB XMMUYECKOM CBA3U (MOHHOMN,
KOBa/IEHTHOW, METa/IIMYECKOM); 06bACHATb 3aKOHOMEPHOCTM U3MEHEHUA CBOMCTB XMMUNYECKMX
3/1EMEHTOB (3apsAA0B A4Eep aTOMOB, YACNA 3/IEKTPOHOB Ha BHELUHEM 3/IEKTPOHHOM C/10€, YUC/O
3aM0/IHAEMbIX 3/IEKTPOHHbIX C/I0EB, PAANYC aTOMA, SNEKTPOOTPULLATENBHOCTb, META/IINYECKME U
HemeTa/N/IMYecKkne CBOMCTBa) B Nepnogax u rpynnax (rnasHbix noarpynnax) Mepuoguyeckon cuctemsl
Xummyeckumx anemenTos [. . MeHaeneesa c TOUKM 3peHUA TEOPUM CTPOEHUA aTOMa; CPaBHMUBATb
CBOWCTBA aTOMOB XMMMUYECKUX 3/IEMEHTOB, HAXO4ALLMXCA B O4HOM Nepuoae Uau rnasHom noarpynne
Mepuoanyeckol cuctembl XMMUYECKMX aiemeHToB [. N. MeHgeneesa (3apagoB saep aToMoB, Yncna
3NEeKTPOHOB HA BHELUHEM 3/IEKTPOHHOM C/I0€, YMCN0 3aNO0/IHAEMbIX SNEKTPOHHbIX C/I0EB, PaanyC aToma,
3N1EKTPOOTPULATENIbHOCTb, META/IMYECKME U HEMETaNINYECKMe CBOMCTBA);

[aBaTb XapaKTEPUCTUKY XMMUYECKUX 31IEMEHTOB MO UX MOJOXKEHUIO B Mepruogmueckoin cucteme
XMMUYECKUX 31emeHToB [. N. MeHaeneesa (XMMUYECKUI 3HAK, NOPALKOBLIM HOMEpP, Nepuoa, rpynna,
NoArpynna, oTHOCMTe/IbHas aTOMHasA Macca, CTPOeHMe aTomMa — 3apAa4 A4Pa, YNCNO0 NPOTOHOB U
HEMTPOHOB B fApe, 06LLEee YAC/IO INEKTPOHOB, pacnpeseieHne 31eKTPOHOB MO SNEKTPOHHbIM C0M);

onpeaensaTb TUN XMMUYECKOW CBA3M No GopMy/ie BELLeCTBa; NPUBOAMUTbL MPUMEPBI BELECTB C Pa3HbIMK
TMNAMU XMMMUYECKOMN CBA3U; XapaKTepmn3oBaTb MexaHN3Mbl 06pa3oBaHNA KOBANEHTHOM CBA3K
(0BbMeHHbI), MIOHHOW CBA3U, METalINYeCKOM CBA3M; YCTaHaBAMBATb NPUUYNMHHO-CNEACTBEHHbIE CBA3M:
COCTaB BelllecTBa — TUM XMMUYECKOI CBA3U; COCTaBAATb GOPMYybl BUHAPHBIX COeANHEHUIA NO
Ba/IEHTHOCTM; HaX0AMTb BaNEHTHOCTb 3/1eMeHTOB No dopmMmyne BUHApPHOro coeaANHEHWA; ; UICMOb30BaTh
NPV XapaKTePUCTUKE BELLLECTB NOHATUA: K METaNbI», KNAACTUYHOCTbY», K TEMA0MNPOBOAHOCTbY,
«3/1eKTPONPOBOAHOCTbY», KHEMETA/IbI», KaNOTPONUAY, KaNNOTPOMHbIE BUAOUIMEHEHUA, UK
MoaubUKauumn»; ONUCbIBaTb NONOXKEHUE 31eMEHTOB META/INIOB U 31€MEHTOB HEMETa/INI0B B
Mepuoanyeckoi cucteme XuMmmniyecknx anemeHTos . . MeHgeneesa; KnaccupuumposaTtb NPocTbie
BeLLecTBa Ha MeTa/ibl U HEMEeTaN bl, 3/1eMEeHTbI;

onpenenAaTb NpUHaONENKHOCTb HEOPraHNYECKUNX BeEWECTB K OAHOMY U3 N3YyYEHHbIX K1aCCOB — METAa/J/ibl
N HEMeETANbl; A0Ka3biBaTb OTHOCUTE/IbBHOCTb Ae/1eHUA NPOCTbIX BEWECTB Ha MeTa/l/ibl U HEMETAN/bl,
XapaKTepn3oBaTb o6u.w1e CI)VI3VIH€CKVI€ CBOWMCTBa METa//OB; YCTaHaB/IMBaTb NPUYNHHO-CNEOCTBEHHbIE
CBA3N mexXay CTpoOeEHNEM aTOMa U XMMUWYECKOM CBA3bLO B NPOCTbIX BEWECTBAX — METANNNIAaX U
HeMeTannax; 06BACHATL MHoroo6pasme NPOCTbIX BEWECTB TAKUM d)aI-(TOpOM, KaK annorponua;

OnucbIBaTb CBOMCTBA BelwecTs (Ha npmnmepax NpPpocCTbiX BEWECTB — METANI/ZIOB U HEMETa/'I/'IOB),' CO6J'HOLI,aTb
npasunaa TeEXHUKU 6esonacHoCTH npu nposeaeHnn Ha6ﬂlOAEHMVI n na6opaToprlx ONnbITOB,

MCMNONb30BaTb NPU PeLleHnN pacyeTHbIX 3a4a4 NOHATUA: KKOZIMUYECTBO BELLECTBA», KMOJIbY,
«MOCTOAHHaA ABOraipo», K MOIAPHAaA Macca», «MONAPHbLIN 06beM ra3os», KHOPMasibHbIE YCNOBUAY;
NMPOBOAMTL PacyeTbl C UCNOb30BaHMEM MNOHATUIA: KKOIMYECTBO BELLECTBAY, K MONAPHaA Macca»,
«MOIAPHbIN 06bEM ra3oB», «NOCTOAHHaA ABOragpo»; NCNO/b30BaTh NPU XapaKTEPUCTUKE BELLECTB
MOHATUA: KCTEMEHb OKUC/IEHUAY, BANEHTHOCTbY, KOKCUAbI», K OCHOBAHMAY, «LLEMI0YNY, KKayecTBeHHas
peaKkuma», K MHAMKaTOP», KKUCAOTbI», KKNCNOPOACOAEPIKALLME KNCNOTbI»,  6ECKUCIOPOAHbIEe
KMCNOTbI», KKUCNOTHaA cpea», «LeNoYHasa cpeaa», «HenTpanbHasa cpega», «WwKana pH», «conm»,
«amopdHble BelecTBa», K KPUCTANINYECKNE BELLECTBAY, KKPUCTA//IMUYECKan pelleTKa, K MOHHas
KpUCTaNNYecKas peLleTKa», «aToOMHaa KPUCTaAIMUecKan peLleTkay, K MONeKYNApHaa Kpuctanandeckas
pelleTKa, «MeTanNnMYecKan KpMUCTannnmyeckan pelleTka», «CMecn»; KnaccupuumposaTtb COXKHbIE



HeopraHMyYeckne BeLecTBa No COCTaBy Ha OKCUAbI, OCHOBAHWA, KUCAOTbI U COIN; OCHOBaHWUSA, KUCNOTbI U
CO/IX MO PaACcTBOPUMOCTHU B BOAE; KMC/IOTbI MO OCHOBHOCTU U COAEPKAHUIO KNCNOPOAa;

onpeaenstb NPUHAANEKHOCTb HEOPraHUYECKUX BELLECTB K OAHOMY M3 M3YyYeHHbIX KAaccos (OKcmabl,
NleTyyme BOAOPOAHbIE COEAMHEHMA, OCHOBAHMUA, KUC/OTbI, conn) no Gopmysie; onncbiBaTb CBONCTBA
oTAeNbHbIX NpeAcTaBuUTeNen OKCMA0B (Ha NpUmMmepe BoAbl, YIIEKUCAOro rasa, HeraleHomn u3BecTu),
NeTy4mx BOAOPOAHbIX COeANHEHNI (Ha NpuMepe X10poBOA0POAa U aMMMaKa), OCHOBaHUI (Ha npumepe
rMOPOKCUA0B HATPUA, Kanna U KasbLmsa), KUCIOT (Ha Npumepe CepHOM KUCNOTbI) U conelt (Ha npumepe
Xl0pMAaa HaTpuA, KapboHaTta Kanbuusa, pocdaTa KanbLus); cocTaBAATb GOPMYJIbl OKCUAOB, OCHOBAHUM,
KMC/IOT U CONEe NO BAaIEHTHOCTAM U CTENEHAM OKUC/IEHUA 31EMEHTOB, a TaKXe 3apsAAam MOHOB,
YKa3aHHbIM B TabimMLe pacTBOPUMOCTM KUCNOT, OCHOBAHWUM U COME; COCTAaBNATb HAa3BAHUA OKCMAO0B,
OCHOBAHWM, KUC/IOT U COJIei; CpaBHMBATb BaJIEHTHOCTb M CTEMEHb OKUC/IEHUS; OKCUAbI, OCHOBaHMA,
KMC/IOTbI M COIM NO COCTaBY; UCMOAb30BaTb TabMLYy PacTBOPUMOCTM NS onpeseneHnsa pacTBOPUMOCTH
BELLECTB;

YCTaHaB/INBATb reHETUYECKYIO CBA3b MeXX4Yy OKCMOA0M U TUAPOKCHMO0M U HaO60pOT,'
NPUYNHHOCNEACTBEHHbIE CBA3U MmeXAYy CTPOEHNEM aTOMa, XMUMUYECKOM CBA3LIO U TUMOM
KpMCTaﬂﬂMHeCKOVI peweTkn XMMn4eCckmnx COG,EI,VIHEHMI‘;U XapaKTepnsoBaTb aTOMHble, MOJIEKYNIAPHbIE,
MOHHbIE MEeTaInMYeCKMneE KPpUCtaananvyecCkmne peweTkn,; cpeay pacrasopa C NOMOLLbIO WKabl pH,
npmueoaunTb NpMMmepbl BEWECTB C Pa3HbIMU TUNAMM KpMCTaﬂﬂM‘-IECKOﬁ peweTkn; nposoanTb
Ha6l'II-OLI,eHVIFI 3a cBOMCTBAMM BeulecTBs U ABIEHNAMU, NPOUCXOAALLMMM C BELLECTBAMMU,

nccnenoBaTh CPesy PacTBopa C NOMOLLBIO MHAMKATOPOB; 3KCNEPUMEHTA/IbHO Pa3NYaTb KUC/IOTbI U
LWeN04u, Nosb3ysacb MHAMKATOPaMM; UCMO/b30BaTb MPU PELIeHMM PacYeTHbIX 33a4 MOHATUSA «MACcCoBas
[0S 3N1emMeHTa B BELLEeCTBE», «KMACCOBas A0/ PAaCTBOPEHHOrO BELWECTBa», «0bbeMHas 405
razoobpasHoOro BelecTBa»; NPOBOANTbL PACYETbl C UCMOIb30BaHNEM NOHATUIN «MaccoBas A0NA
3/IEMEHTA B BELLECTBE», K MaccoBas [,0/1A PAaCTBOPEHHOrO BeLLecTBa», «0bbeMHas 4017 ra3oobpasHoro
BELLEeCTBa»; MCNOJIb30BATb MPU XapaKTEPUCTUKE BELLECTB NOHATUA: KAUCTUNNALUAY, KNEPETOHKaY,
«KPUCTANAN3aLMAY, «BbINapUBaHME», «GUNbTPOBAHUEY, KBO3TOHKA, AN CyBIMMauma», «OTCTanBaHMeEY,
«LLEHTPUDYTMPOBAHUE Y, KXXMMMNYECKAA PeaKLMA», KXXMMUYECKOE YPaBHEHME», «PeaKLUU CORAMHEHNAY,
«pPeaKkumMm PasNoXKeHNA», «peakuumnm obMeHa», « peakLUmn 3aMeLLLEHUAY», «PeaKkLMM HeNTpanunsaumnm»,
«3K30TEPMUYECKME PEaKLMNY, «IHA0TEPMUYECKME PEAKLMUNY, K PEAKLLUN TOPEHUAY, KKAaTaN3aTOPbI»,
«pepmMeHTbI», «0bpaTUMble peakuumny, «HeobpaTUMble PeakLUnU», KKaTaJUTUYECKME PeaKLmUm»,
«HEeKaTaMTUYECKME PeakLnmn», «pajd akTUBHOCTU METaNNO0BY, KTUAPOAN3Y;

yCTaHaBAMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MeXay PU3NYECKMMUM CBOMCTBAMM BELLECTB U
cnocobom pasgeneHua cmeceit; 06bACHATb 3aKOH COXPaHEHUA MacChl BELLLECTB C TOYKWN 3peHus
aTOMHOMO/IEKYNAPHOrO YYEHNA; COCTaBAATb YpaBHEHNA XMMUYECKUX peaKLMii Ha OCHOBE 3aKoHa
COXpPaHEeHWNA MacChl BELLLECTB; ONMUCbIBaTb PeakLMmM C MOMOLLLbIO eCTECTBEHHOMO PYCCKOro A3blKa M A3blKa
XUMUUY;

KNaccnduumMpoBaTb XMMUYECKME peakLum No YUCY U COCTaBy MCXOAHbIX BELLECTB M NMPOAYKTOB
peaKkumu; TenaoBomy 3$deKTy; Ha NPaBAEHMIO MPOTEKAHUA PeaKLMK; y4acTMIO KaTaansaTopa;
MCNo/b30BaThb TabAMLLY PacTBOPUMOCTU ANA ONpeaeeHNA BO3MOXKHOCTM NPOTeKaHWA peaKkumii o0bmeHa;
3N1EKTPOXMMUYECKUIA pAL, HanpAXKeHUI (AKTMBHOCTW) METaN0B ANA onpeaeneHNs BO3SMOXKHOCTH
NPOTeKaHMUA peakUuMii MexKay MeTallaMmu 1 BOAHbIMU PacTBOPaMM KUCIOT U coneit; Habaoaatb U
ONMCbIBaTb NPU3HAKM U YCIOBUA TEYEHNA XMMMUYECKUX peaKLMii, eNaTb BbiBOAbl Ha OCHOBAHWM aHaNU3a
HabNOAEHWNI 33 IKCNEPUMEHTOM;

NPOBOAUTL pacyeTbl MO XMMUYECKMM YPaBHEHUAM Ha HAXOXAeHWe KOMYecTBa, Macchl an obbema
NPOAYKTa peaKkLumm No KoAUYecTBy, Macce Man ob6bemy MCXOAHOro BELLECTBA; C UCMOJIb30BaHNEM
NOHATUA «A0NA», KOrAa UCXOAHOE BELLeCTBO AaHO B BM/e pacTBOpa C 3aJaHHOI MaccoBoit Aonei
PacTBOPEHHOrO BELLLECTBa UM COAEPXKUT onpeaeneHHyo 400 Npumecei;



obpawaTtbces ¢ 1abopaTopHbIM 060PYAOBaHMEM U HarpeBaTe/IbHbIMW NPUOOPaMM B COOTBETCTBUU C
npaBuaammu TeXHMKN 6e30NacHOCTU; BbINOIHATL MNpOCTelLne Npuembl paboTbl ¢ NabopaTopHbIM
obopynoBaHnem: 1abopaTOPHbIM LUTaTUBOM; CMMPTOBKOM; Habto4aTb 3@ CBOMCTBAMM BELLLECTB U
ABNIEHUAMM, NMPOUCXOAALMMM C BELLLECTBAMM; ONUCHIBATb XMMUUYECKUIN SKCMEPUMEHT C MOMOLLbIO
€CTeCTBEHHOro (PyCCKOro Man poAHoOro) A3biKa M A3blka XMMWUK; AeNaTb BbIBOAbI NO pe3y/bTaTam
NnpoBeAeHHOro 3KCNePUMEHTA; FOTOBUTbL PACcTBOPbI C ONpeaesieHHOM MaccoBOM A0e PacCTBOPEHHOIO
BELLEeCTBa; NPUroTOBUTb PacTBOP U PaccyMTaTb MACcCOBYHO A,0J1t0 PAaCTBOPEHHOIO B HEM BELLLECTBA;
NCMNO/Nb30BaTb NPU XapaKTEPUCTUKE NPeBPaLLEHUI BELLLECTB MOHATUA: «PaCTBOP», KINEKTPOIUTUYECKaA
Auccoumaumay, «3NEKTPOAUTLI», KHE SNEKTPOAUTbI», KCTENEHb ANCCOLMALIUNY, KCUNbHbIE
3NEKTPOSIUTLIN, «CNabble 3NEKTPOIUTBIN, KKATUOHBI», KAHMOHbI», KKUCNOTbI», K OCHOBAHUA», KCONNY,
«UOHHbIE peakLUmMn», «kHecoeobpasytoLLMe OKCUAbI», «coneobpasylole OKCUAbI», KOCHOBHbIE
OKCUAbI», KKMCNOTHbIE OKCUADI», KCPEAHMNE COMMU», KKUC/IbIE COU», KOCHOBHbIE COIU», KTEHETUYECKUI
pPALY», KOKUCUTENbHO-

BOCCTAaHOBUTE/IbHbIE PEAKLMNY, K OKUCIUTE/IbY, K BOCCTAHOBUTE/Ib», KOKUC/IEHUEY», K BOCCTAHOBNEHMEY;
ONUCbIBaTb PacTBOPEHME KaK PUINKO-XMMUNYECKUI MPOLECC; MAMIOCTPMPOBATbL NPUMEPAMU OCHOBHbIE
NOJIOXKEHWA TEOPUU SNEKTPOSIUTUYECKOW AUCCOLMNALLIUM; TEHETUYECKYIO B3aMMOCBA3b MEXAY
BelecTBamm (NPOCTOe BELECTBO — OKCUA — TMAPOKCUL, — CONb);

XapaKTepn3oBaTb oﬁm,me XMMUYECKNE CBOMCTBA KMCAOTHBIX M OCHOBHbIX OKCnAaosB, KNUCAOT, OCHOBAHWI U
conem ¢ I'IO3MLI,VII‘/JI Teopuu BﬂeKTpOI'IVITM‘-IECKOﬁ anccouymnaynm; CyWwHOCTb 3I'IEKTpOﬂI/ITI/I‘-IECKOI7I
anccoumaumn seulecTts C KOBa/JIeHTHOM FIO}'I‘r'IpHOﬁ N MIOHHOM XMMUYECKOM CBA3bHO, CYLLHOCTb
OKUNC/INTENIbHO BOCCTAHOBUTE/IbHbIX peaKuMﬁ; npmneoanUTb NPpUMepbI peaKu,Mﬁ, noareepXxgakownx
XMMUYECKMEe CBONCTBA KMCIOTHbIX M OCHOBHbIX OKCMaoB, KNCANOT, OCHOBaHWUMN U COI'IEI7I,' cyuiecrsoBaHme
B3aMMOCBA3UN MexXay OCHOBHbIMW K1aCCaMn HEOPraHN4YeCKnX BeLW,ecCTs;

KNaccnduLMPOBaTL XMMUYECKME peakLUmM No KU3MEHEHUIO CTENEHEN OKUCNEHUA S/IEMEHTOB,
06pasyloWmX pearnpytoLLme BelecTBa»; COCTaBNATb YpaBHEHUA 3NEKTPOUTMYECKON AnccoumMaumnm
KMC/IOT, OCHOBAHUI U CONE; MOJIEKYNSIPHbIE, MONHbIE N COKPaLLLEHHbIe MOHHbIE YpaBHEHUA peaKL i C
Y4YaCTUEM 3N1EKTPOJIUTOB; YPaBHEHUSA OKUCAUTEIbHO-BOCCTaHOBUTE/IbHbIX PeakLUuii, UCNoNb3ya MeToA,
3N1eKTPOHHOro 6anaHca; ypaBHEHUA peaKkLuii, COOTBETCTBYIOLLMX NOCAeA0BaTeNbHOCTM («Lenoyke»)
npeBpaLleHNit HeopraHMYeCcKUX BELWECTB PasINYHbIX KN1accoB;

onpenenAaTb OKUCANUTENb N BOCCTAHOBUTE/Tb, OKUC/IEHNE N BOCCTAHOBNIEHNE B OKUCNTINUTENTBHO
BOCCTaHOBUTENbHbIX peaKunAax; yCtaHaB/iMBaTb NPUYNHHO-CNeACTBEHHbIE CBA3W: KNacCC BELWECTBA —
XMMUYECKMe CBOMCTBA BellecTBa; Ha6ﬂl0,£l,aTb M ONUCbIBATb peakunn mexay sNeKTposiMTamm C
NOMOLbIO ECTECTBEHHOTO (pYCCKOI'O nnn pOAHOI’O) A3blKa U A3blKa XUMUUN, NPOBOAUTb OMNbITbI,
noarsepxgaktowmne Xxummieckmne CBOMCTBA OCHOBHbIX KJ1accoB HeopraHn4eCkmnx seLlecrs.

MeTtanpeameTHble pe3ynbTaTbl 06yyeHus.
Yyawmiicsa fo/mKeH yMeTb:

onpenenaTb I'IpO6I'IeMbI, T. €. YCTaHaB/1IMBATb HECOOTBETCTBMNE MEXKAY KeNNaEMbIM U AEﬁCTBMTEHbeIM,‘
COCTaB/ATb C/IOXHbIM NJ1aH TEKCTA; BNaAeTb TakKMM BUAOM U3NTOKEHNA TEKCTA, KAK NOBECTBOBaHWME,; NoL4,
PYyKOBOACTBOM Yy4UTENIA NPOBOAUTb HENOCPEACTBEHHOE Ha6/'IPOLI,EH ne; noa pykosoacrtBom yvyntena
Od)OpM/'IHTb OTYeT, BK/'IPOHENOUJ,MVI onuncaHme Ha6l'|lO,CI,eHMﬂ, €ro pe3ynbTaTtoBs, BbiIBOA OB,

MCNO/b30BaTh TaKOM BUA MbICIEHHOIO (MAEaNbHOI0) MOAENNPOBAHUA, KaK 3HAKOBOE MOAENMPOBaHUE
(Ha NpMmepe 3HaKOB XMMUUYECKMX 3/IEMEHTOB, XMMUYECKUX POPMY); MCNOAb30BaTb TaKoM BUA,
mMmaTepuanbHoro (MpeameTHOro) MoAenMpPoBaHuA, Kak Gpusnmyeckoe MoaennpoBaHune (Ha npumepe
MOZAENNPOBaHNA aTOMOB 1 MONEKYN);



Nnoay4yaTb XMMUYECKYI0 MHPOPMALMIO N3 Pa3/INMYHbIX UCTOYHMKOB; ONpeaensaTb O6bEeKT 1 acnekT
aHann3a 1M CMHTEe3a; onpeaensiTb KOMNOHEHTbl 06beKTa B COOTBETCTBUM C aCMEKTOM aHa/n3a U CUHTE3a;
OCYLLECTBAATb KAYEeCTBEHHOE M KOJIMYECTBEHHOE ONnncaHMe KOMNOHEHTOB 00beKTa; onpeaenaTb
OTHOLIEHMA 0ObeKTa € APYrMmm obbekTamm;

onpeaensTb CyWecTBeHHble Npu3HaKM obbekTa; GopmMyanpoBaTh rMNoTe3sy No peleHunto npobaem;
COCTaBAATb NJ1aH BbINOAHEHMA y4ebHOM 3a4a4m, peleHns Npobaem TBOPYECKOIO M MOMCKOBOIO
XapaKTepa, BbINOJIHEHUA NPOEKTa COBMECTHO C y4MUTENEM; COCTABAATb TE3UCHI TEKCTA; BAALETb TAKUM
BMZOM M3/10KEHMA TEKCTA, KaK ONUCaHME; UCNO/Ib30BaTb TAKOW BUA, MbICIEHHOTO (MAeabHOro)
MOAEe/IMPOBaHUSA, KaK 3HaKOBOE MoAeIMpoBaHMe (Ha Npumepe cocTaBaeHns cxem obpasoBaHuA
XMMUYECKOW CBA3M); NCNO/Ib30BaThb TAaKOW BMUA MaTepMasibHOro (MpegMeTHOro) MoAe/IMPOBaHUSA, KaK
aHa/I0roBoe MOAEANPOBAHME; UCMOb30BaTb TAKOW BUA, MaTepManbHOro (npegmeTHOro)
MOAE/IMPOBaHUSA, KaK pU3NYECKoe MoAeNnpoBaHne (Ha Npumepe moaenein CTPoeHUs aToOMOB);

onpeaensatTb 06bEKTbI CPaBHEHMA N aCNEKT CPaBHEHMNA 06BEKTOB; BbINOMHATb HEMNOJIHOE OAHO/IMHENHOE
CpaBHEHME; BbIMOJHATb HEMOJIHOE KOMMJIEKCHOE CPpaBHEHME; BbINONHATbL NOJIHOE OAHOJ/IMHENHoe
CpaBHEHME; COCTABNATb KOHCMEKT TEKCTA; CAMOCTONATE/IbHO UCMO/1Ib30BaTb HENOCPEACTBEHHOE
HabnogeHne; camocToaTe/IbHO 0POPMIATL OTHET, BKAKOYALOLWMI ONncaHne HabageHua, ero
pe3ynbTaToB, BbIBOAOB; BbINOHATL NOJIHOE KOMMEKCHOE CPaBHEHUE; BbINONHATb CPaBHEHWE No
aHaNormn; CoCTaBNATb HAa OCHOBE TEKCTa TabanLbl, B TOM YMC/e C NpuMmeHeHnem cpeacts UKT;

nof, pyKoBoACTBOM yYMTeNa NpoBOANUTb ONocpenoBaHHOe HabaoaeHWe; Nog, pyKoBoACTBOM yuuTens
0hOpPMAATL OTYET, BKAKOYAOLWMI ONMCaHNE SKCMEePUMEHTa, ero pesybTaToB, BbIBOAOB; OCYLLECTBNATh
NHAYKTUBHOE 0606LLeHMe (0T e4MHUYHOTO AO0CTOBEPHOrO K 0bLemy BepOoATHOCTHOMY), T. €.
onpeaensaTtb obuwme cylwecTBeHHble NPU3HaKM AByX U 6oee 06beKTOB U PUKCUPOBATL UX B popme
NOHATUA UK CYXKAEHUSA; OCYLLECTBAATb AeAYKTUBHOe 0606LLeHMe (NnoaBeaeHe eAUHUYHOTO
[0CTOBepHOro noga obliee A0CTOBEPHOE), T. €. aKTYaM3MPOBaTb NOHATUE WU CYXKAEHMUE, U
OTOXAECTB/ATb C HUM COOTBETCTBYIOLLME CYLLLECTBEHHbIE NPU3HAKU OAHOro UK bonee 06bEKTOB;

onpenenAaTb aCnekT K}'IaCCVId)VIKaLI,MM,' OCyLiecTBNATb KﬂaCCVI(I)VIKaLI,VII'O; 3HATb 1 UCNON1b30BATb
pa3nnyHbiE d)OprI npeacrasneHnA KﬂaCCMd)MKaLI,MM,' COCTaB/1IATb HA OCHOBE TEKCTA CXeMbl, B TOM HUcCne
C npumeHeHnem cpencrs MUKT; camoctoaTensHo Od)OpMﬂFlTb OTHET, BKHPOLIaPOU.LMVI onuncaHume
IKCNepMMEHTa, ero pe3ysibtatoB, BbiIBOAOB; UCMNOJ1Ib30BATb TaKoM BUA MbICNIEHHOIO (M,a,eaanoro)
moaennpoBaHmA, Kak 3HakoBoe MogennpoBaHune (Ha npunmepe ypaBHeHMﬁ XUMUYECKUX peaKLLMVI);

pa3nnyaTtb obbem u coaepxaHume ﬂOHﬂTMﬁ,‘ pPa3ninyaTb pOAOBOE U BUOOBOE NMNOHATUA,; OCYLLECTB/IATb
poaosngoBoe onpegeneHne NOHATUI;

Aenatb NOMETKM, BbIMUCKU, UMTUPOBAHME TEKCTA; COCTaBAATb A0Ka4,; COCTaBAATbL HAa OCHOBE TEKCTa
rpaduKkm, B TOM yncae ¢ npumeHeHnem cpeacte UKT; BnageTb TaKMm BUAOM U3N0KEHUA TEKCTA, KaK
paccy»KAeHWe; UCN0Ab30BaTb TaKOM BUA, MbICIEHHOIO (MA,EeaNbHOro) MOAENNPOBaHUSA, Kak 3HAaKOBOE
MOZeNNpPoBaHMe (Ha NpMMepe YpaBHEHUI peaKkL it ANCCOLMALNN, MOHHBIX YPAaBHEHUI peakuni,
noaypeaKkumii OKUCAEHUSA - BOCCTAHOBNEHMWA); pPa3inyaTb KOMNOHEHTbI A0Ka3aTeNbCTBa (Tesuc,
aprymeHTbl 1 Gopmy A0Ka3aTeNbCTBa);

JINYHOCTHbIE pe3ynbTaTbl 06yueHus.
y‘-laUJ,MVICﬂ AO0NXKeH 3HaTb U NOHUMATb:

OCHOBHble UCTOpUMYECKMe cobbITUA, CBA3AHHbIE C Pa3BUTMEM XMMWUK M 0BLLECTBA; AOCTUKEHUA B
061aCTV XMMUM U KyNbTYpHblE TPAaANLMM (B HaCTHOCTU, Hay4YHble TPaaNLNN) CBOEI CTPaHbI;
06LLEMMNPOBbIE AOCTUNKEHUA B 061aCTU XMMUUK;



OCHOBbI 340POBOro 06pasa *K13Hu; NpaBuIa NOBeAEHUA B Ype3BblYANHbIX CUTYALMAX, CBA3AHHbIX C
BO34EMCTBMEM PA3/INYHbIX BELLECTB; COLMAJIbHYIO 3HAUMMOCTb U coaeprKaHme npodeccuin, CBA3aHHbLIX C
XUMmuei;

OCHOBHble NpaBa M 0653aHHOCTM rpaxkgaHMHa (B TOM YMcae yyalerocs), CBA3aHHbIe C IMYHOCTHbIM,
npodeccMoHabHbIM U XKM3HEHHbIM CaMoOoNpeae/leHNEM; UCTbITbIBaTb: YYBCTBO rOPAOCTU 3a
POCCUIMCKYIO XMMUYECKYIO HaYKy U YBarKEHME K UCTOPUN ee Pa3BUTUS;

YBaXKEHWE U MPUHATUE LOCTUNKEHUN XMUMUU B MUPE; YBAYKEHME K OKPYIKAIOLMM (YUaLLMMCA, YYUTENAM,
poAMUTENAM U AP.) — YMETb CyLWaTb U CAblWaTb NapTHEpPa, MPM3HABaTb NPABO KaXK40ro Ha cobcTBeHHoe
MHEHME N NPUHMMATb peLleHns C Y4eTOM NO3MLUIA BCeX YYaCTHMKOB; CAMOYBaXKeHNE U 3MOLMOHA/IbHO
NOJIOXKUTE/IbHOE OTHOLLEHME K cebe;

MPW3HaBaTh: LLIEHHOCTb 340P0BbA (CBOEro 1 Apyrux Ntoaei); Heo6X0ANMMOCTb CAMOBbIPaXKeH U,
camopeasnmsalmm, CoLumanbHOro NPUsHaHusa;

0OCO3HaBaTb: FOTOBHOCTb (M1 HEFOTOBHOCTb) K CAMOCTOATE/IbHbIM MOCTYMKam U AeUCTBUAM, MPUHATUIO
OTBETCTBEHHOCTM 33 UX pe3y/bTaTbl; FOTOBHOCTb (M/IM HEFOTOBHOCTb) OTKPbITO BblpaXaTb U OTCTanBaTb
CBOIO NO3MLMIO Y KPUTUYHO OTHOCMTLCA K CBOMM MOCTYNKam;

npoAB/ATDL! AOGpO)KeﬂaTeﬂbHOCTb, AoBepune n BHUMaTE/IbHOCTb K 1I04AM, TOTOBHOCTb K COTPYAHUYECTBY
n ,CI,DY)'K6E, OKa3aHUK NOMOLWU HYXKAaloWMMCA B Heﬁ; YCTOVI'-IMBbII‘;i Nno3HaBaTe ibHbIN NHTEpeC,
MHNUNATUBY "1 Nt0603HATENBHOCTD B NU3y4eHUn Mmmpa BelwecTB n peaKu,Mﬁ; ueneycrpemsieHHOCTb U
HAaCTOMYMBOCTb B AO0CTUXKEHUN u,enel7|, FrOTOBHOCTb K NpeooN1IEHUNIO TDYAHOCTEﬁ; y6e>K,CI,EHHOCTb B
BO3MOXHOCTU NO3HAaHMA NpUpoabl, HEO6XOAMMOCTM Pa3yMHOro ncnosib3oBaHuA lCI,OCTI/I)'KEHI/IIL/:I HAayKun u1
TEXHONOMNM ANnAa pa3BuUTuA 06LLI,ECTBa,'

YMETb: YCTaHAaB/IMBATb CBA3b MeXAY Le/IbO U3y4eHNA XUMUN U TEM, ON1A YEro OHO OCYyLLeCTBIAETCA
(MOTMBaMM); BbIMOJIHATb MPOTrHOCTUYHECKYHO CAMOOUEHKY, Peryimpyrowyro akTUBHOCTb IMMHOCTU Ha
3Tane ee BKAKOYEHWS B HOBbIM BUA OEATENBHOCTH, CBA3aHHbIM C Ha4YaoM n3y4yeHunAa HOBOro yqe6Horo
npegmeta — XMMUK; BbINOJTIHATb KOPPUTUPYIOLWLYIO CAMOOLEHKY, 3aK/TI0YaOLWYHCA B KOHTPO1E 34
npoueccom N3y4yeHna XmuMmmmn n BHeCeHUU HEO6XO,£I,MMbIX KOPpPEKTNUBOB, COOTBETCTBYHOWMNUX 3Tanam n
cnocobam N3yvyeHunAa Kypca Xxmumumu; CTpounTb KN3HEHHbIE U I'IpOd)ECCMOHaIIbeIe nnaHbl C y4HETOM
KOHKPETHbIX COUMNa/IbHOUCTOPUYHECKUX, MONTNTUYECKUX N SKOHOMUYECKUX yCﬂOBMﬁ,’ OCO3HaBaTb
COBCTBEHHbIE LEHHOCTU U UX COOTBETCTBME NPUHUMAEMDBIM B X XU3HUN peIEHNAM,; BECTU OMNANIOT Ha
OCHOBE pPaBHOMPABHbIX OTHOLLEHWUI U B3aUMHOIO yBaXXeHWA; BblAENATb HpaBCTBEHHbID’I aCneKT
noseaeHmA N COOTHOCUTb NOCTYNKU (CBOM n Apyrunx lHO,D,Eﬁ) M cobbiTus C NPUHATbIMU 3 TUHECKUMU
HOpMaMy; B npegenax cBonx BO3MOKHOCTEMN I'IpOTMBOLI,Ef;ICTBOBaTb AEﬁCTBMHM N BIMAHNAM,
npeacrtaBaAWNMM Yyrpo3sy XU3HU, 340Pp0BbO U 6e30MacHOCTN IMYHOCTHU U O6LLI,€CTBa.

CopeprkaHue nporpammbl yuebHoro Kypca 8 kKnacca (2 yaca)
BeeaeHue (5u)

MpeameT xumun. MeTogbl NO3HAHMA B XUMUU: Ha6}1IO,CI,EHMe, IKCNEepPMMEHT, MOoaeNNPOBaHUE.
NCTOYHUKM XMUYECKoM MH(I)OpMaLI,VIVI, ee noayyeHune, aHann3 n npeacraBjieHne ero pe3ynbrtaTtos.
NMoHATME O XMMNYECKOM 371eMeHTe U d)opmax €ero cyuwecrsoBaHuA: CBO6OLI,HbIX aTOMax, MPOCTbIX U
C/IOXKHbIX BELWECTBAX.



MpespalLeHma Bewects. OTANYME XMMUYECKMX PeaKLMA OT GUNYECKUX ABAEHWNN. PONb XMMUM B Y KU3HU
yenoseka. Xemoopumama n xemodpobus.

KpaTKne cBegeHnA U3 UCTOPUN BO3HUKHOBEHUA U Pa3BUTUA XUMUU. POSIb OTEYECTBEHHbIX YY4EHbIX B
CTAaHOB/IEHUWN XMMMYECKON HayKM — paboTbl M. B. JlTomoHocoBa, A. M. byTtneposa, . . MeHaeneesa.

Xnmmnyeckasa CMMBOJIMKA. 3HAKN XUMUNYECKUX SNEMEHTOB U npouncxoxgeHune nx Ha3BaHUN. XuUMHUYecKkune
dopmynbl. MHAEKCbl 1 KoadPpuumeHTbl. OTHOCUTE IbHBIE aTOMHAA U MONEKYIApHasA macchl. [poBeaeHne
pac4yeToB MACCOBOM 40U XMMUYECKOTO 3/1IeMEHTa B BELLLECTBE Ha OCHOBE ero popmybl.

MepuognyecKkas cuctema XMmmyeckux anemeHToB . . MeHaeneesa, ee CTPYKTypa: masbie 1 6osblune
nepuoapbl, rpynnbl U nogrpynnsl. Mepnognyeckas cMcTema Kak cnpaBo4yHOe nocobue ana noayyeHun
csep,eHmZ O XUMUNYECKUX aNeMeHTax.

OemoHcTpaumn. 1. Mogenu (wapocTtepkHesble U CTioapTa—bpurneba) pasnnyHbIX NPOCTbIX U CIOMKHbIX
BewecTs. 2. Konnekuna CTEKNAHHON XMMUYecKoin nocyabl. 3. Konnekuma maTepmanos U U3fenmnii s HuX
Ha OCHOBe antomMuHuA. 4. B3anmogeiicTBue Mpamopa C KUCI0TON U NOMYTHEHWE U3BECTKOBOM BOAbI.

NabopaTtopHblie onbiTbl. 1. CpaBHEHME CBOMCTB TBEPAbIX KPUCTANIMYECKUX BELLECTB M PacTBOPOB. 2.
CpaBHeHWe CKOpPOCTM UCMapeHMa BOAbl, OAEKOIOHA U 3TUNOBOTO CNNPTA C GUABTPOBANIbHOW Bymaru.

Tema 1. AToMbl XMMUYECKUX 3n1emeHTOoB (10 Y)

ATOMbI KakK d)olea CywecCtBOBaHMA XUMUYECKUNX INNIEMEHTOB. OcHoBHble cBeAeHMA O CTPOEHUN aTOMOB.
JoKasaTenbcTBa CI0XKHOCTU CTPOEHNA aTOMOB. OnbITbl Pe3ep¢op,u,a. I'InaHeTapHaﬂ monenb CTpoeHnA
atoma. CocTaB aTOMHbIX A0ep: NPOTOHbI, HEI‘/JITpOHbI. OTHOCMTeNbHaA aToMHaAa macca. Bsanmocsasb
NMOHATUM «MNPOTOHY», ((Hel\;ITpOH)), «OTHOCUTENbHAA aTOMHAA macca». M3meHeHMe yncna NPOTOHOB B A4pE
aToma — o6pa3OBaHme HOBbIX XUMNYECKNX INEMEHTOB.

N3meHeHue yncna HEI\/‘ITpOHOB B A4pe aTOMa — 06pa303aHme M30Tonos. COBpeMeHHOG onpegeneHuve
NOHATUSA KXMMUYECKMI 3NeMEHT». M30TomMbl KaK Pa3HOBUAHOCTM aTOMOB O4HOI0O XMMHUYECKOTo
3/1EMEHTa.

3I'IEKTpOHbI. CTpOGHVIe I/1IEKTPOHHDbIX ypOBHEﬁ ATOMOB XMMUYECKUX 2/1IEMEHTOB Ma/ibiIX Nepnogos.
MNoHATMe O 3aBepWEeHHOM 3/IEKTPOHHOM YPOBHE.

Mepuoaunyeckan cuctema XMMmn4Yeckux anemeHTos . N. MeHaeneesa 1 CTpoeHWe aTOMOB —
bU3NYECKMIH CMbIC/ NOPALKOBOTO HOMEpPA 3/1eEMeHTa, Homepa rpynmnbl, HOMepa nepuoaa. MameHeHune
YyMcna 3NEKTPOHOB Ha BHELIHEM 3/IEKTPOHHOM YPOBHE aTOMa XMMUWYECKOTO 3/leMeHTa — obpa3oBaHue
MONOKMUTE/NbHBIX M OTPULLATENbHbIX MOHOB. MIOHbI, 06pa3oBaHHble aTOMamMM METaNN0B M HEMETANNOB.
MPUYMUHBI UBMEHEHWNA METANIMYECKUX U HEMETANNINYECKMX CBOMCTB B NepMoaax v rpynnax.
O6pasoBaHMe BMHaApHbIX coeanHeHn. MoHATUE 06 MOHHOI cBA3M. Cxembl 06pa3oBaHMA MOHHOM CBA3MW.
B3anmopgeiicTBre aTOMOB 3/1eEMEHTOB HEMETA/I/IOB MeK Ay coboit — 0bpa3oBaHUE ABYXaTOMHbIX
MOJIEKY MPOCTbIX BellecTB. KOBafieHTHasA HENOAPHAA XMMMYECKan CBA3b. DIEKTPOHHbIE U CTPYKTYPHbIe

dopmynbl.

B3aMMOAel7ICTBVIe dTOMOB HEMETA/I/1I0OB MeXay coboit — o6pasoBaHme 6MHaprIX COEAMHEHMVI
HeMeTaNNoBs. 3I'IEKTpOOTpVILl,aTe}'IbHOCTb. KoBaneHTHasa nonapHasa cBA3b. [TOHATUE O BAaIEHTHOCTU KaK
CBOMCTBE aTOMOB 06pa3OBbIBaTb KOBaNEHTHble XMmmyeckune ceasm. CoctaBneHune d)opN\yn 6MHaprIX
COE‘AMHGHMVI No BaJIeHTHOCTU. HaxoxaeHne BaNIeHTHOCTM No cboplv\yne 6MHapHOI'O coeanHeHuA.
B3aMMOAEV1CTBMe dTOMOB MEeTaN/10B MeXay coboit — o6pasoBaHme MeTaNNN4YeCKNX KpUCcTtanaos.
MoHATNE 0 MeTaN/IMYEeCKOM CBA3M.

JemoHcTpaumm: moaenn aToMmoB XMMUYECKUX 31eMeHTOB, MNeprnoamyeckas cuctema XmmMmmyeckux
anemeHToB 1. N. MeHaeneesa (pa3nnuyHbie popmbl).



NabopaTtopHble onbiTbl. 3. MogenmpoBaHue NpUHLUMNA AeACTBUSA CKAHMPYOLWEro MMKpockona. 4.
N3rotoBneHne moaeneit Monekys 6MHapPHbIX COeANHEHUN. 5. U3roToBaeHMe MOoAEe/ N,
WANOCTPUPYIOLLEN CBOIACTBA METAN/IMYECKON CBA3M.

Tema 2. MNpocTble Beulectsa (4 4)

MonoxeHne MeTanNoB U HEMeTANNO0B B [lepnoanyeckoin cucteme XMMMYECKMX anemenTos . U.
MeHaeneesa. BaxHeWLlMe NPOCTbie BELLeCTBa — MeTa bl (3Kene3o, aNtoMUHUIA, KabUUIA, MarHui,
HaTPWIA, Kaauin). Obuime Ppusnyeckme CBOMCTBa MEeTaNN0B. BarkHelLLMe NpoCcTbie BelllecTBa-HemeTan bl,
06pas3oBaHHble aTOMaMK KMCI0POAa, BOAOPOAA, a30Ta, cepbl, pocdopa, yrnepoga. MoneKynbl NPoCTbix
BELLLEeCTB HEMETa/I0B — BOAOPOAA, KUCN0POAa, a30Ta, rasioreHoB. OTHOCMTENIbHAA MOIEKYIAPHasA
macca. CnocobHOCTb aTOMOB XMMMUYECKUX 3/IEMEHTOB K 06pa30BaHMIO HECKOJIbKMX NMPOCTbIX BELECTB —
annoTtponua. AnnoTponHble MoguduKkaumm kucnoposa, bochopa, onosa.

MeTannmyeckme 1 HemeTaNAnYyeckne CBOMCTBa NPOCTbIX BelecTB. OTHOCUTENIbHOCTb 3TOTO MOHATUA.
Yucno Asoragpo. Kosmuectso Bewectsa. Monb. MossapHaa macca. MonsipHbii 06bem razoobpasHbix
BewecTB. KpaTHble eAMHULBI U3MEPEHUA KOJIMYECTBA BELLLECTBA — MUIUMOJIb U KMIOMO/b,
MUAUMONAPHAA U KUIOMOIAPHAA MacCbl BELLECTBA, MUIUMOAAPHbIA U KWIOMOIAPHbBIN 06beMbl
rasoobpasHbIxX BELLECTB. PacueTbl C MCNOb30BaHMEM MOHATUIN «KOJIMYECTBO BELLECTBAY, KMOAAPHAnN
Mmacca», K MOJIAPHbIN 06 beM rasoB», «4Mcno ABoragpo».

[JemoHcTpaumu: noayyeHme 030Ha, obpasupl 6enoro 1 ceporo onosa, 6enoro u KpacHoro pocdopa.
HeKkoTopble MeTanbl U HEMeTas /bl C KOJIMYeCTBOM BelecTBa 1 Mmosib. MosifspHbIN 06bem ra3006pasHbix
BELLECTB.

/'Ia6opaTopr|e onbITbl. 6. O3HaKOMAEeHMe ¢ KOIU]EKLI,MEI\;I meTannos. 7. O3HakomneHue c KOI'I}'IeKLI,VIeVI
HemeTannos

Tema 3. CoeHEHUA XUMUYECKUX 31eMeHToB (13 u)

CTeneHb okncneHus. CpaBHeHUE CTENEHM OKUCIEHUA U BafieHTHOCTU. OnpeaeneHune cteneHu
OKMC/IEHWA 3/1IEMEHTOB B BMHAPHbIX coeanHeHusx. CoctaBneHme ¢popmyn GUHAPHbBIX COeaUHEHW,
06Kt cnocob Mx HazBaHWUM. BUHapHbIE COegMHEHMA METAIIOB U HEMETAJIIOB: OKCUAbI, XI0pUAbI,
cynbduabl v np. CoctaBneHne nx popmyn. BUHapHbIe coeauMHeHNa HEMETaNN0B: OKCUAbI, 1eTyuune
BOAOPOAHbIE COEANHEHUSA, UX COCTAB U Ha3BaHMA. MpeacTaBUTeNN OKCUAOB: BOAA, YIEKUCAbIN ras,
HeraweHasn u3BecTb. [peacTaBUTENIM IETYYMX BOLOPOAHbIX COEAMHEHWIA: XI0POBOAOPOA, U aMMMUAK.

OcHOBaHMSA, X COCTaB W Ha3BaHWUA. PacTBOPMMOCTb OCHOBAHWIA B Boge. MpeacTaBuTenu Lesioyei:
TMAPOKCUAbI HATPUA, Kaiua U Kanbuma. MoHATHE 06 MHAMKATOPAX U KauecTBEHHbIX peakumax. Knucnorsl,
WX COCTaB U Ha3BaHMA. KnaccudmKauma Kucaor. MpencraBUTenn KUCAOT: cepHasn, CofHan, a3oTHas.
MoHATUE O WKane KMCNOTHOCTU (WwKana pH). M3meHeHMe oKpackun MHAMKaTopoB. Conm Kak
NPOU3BOAHbIE KUCIOT M OCHOBAHWM, UX COCTaB M Ha3BaHMA. PacTBOpMMOCTb coneli B Boae.
MpeacTaBuTeNN CONEN: XN0OPUA HATPUA, KapboHaT 1 pochaT Kanbuma. AMopdHbIe U KpUCTanandeckue
BeLLecTBa.

MexKmonekynapHble BBaMMOAeﬁCTBMH. Tunbl KPUCTANNYECKMX PELLETOK. 3aBMCMMOCTb CBOMCTB
BeLWecCTB OT TUNOB KPUCTAN/TUYECKUX PELLETOK.

YucTble BewecTsa U cmecu. Mpmnmepbl XXUAKNX, TBEPAbIX U I'a3006pa3HbIX cmecent. CBOMCTBA YMCTbIX
Belects 1 cmecelt. Ux coctaB. MaccoBas M 06bemHas [0 KOMNOHEHTa cmecun. PacyeTbl, cBA3aHHbIe C
MCNOJIb30BaHNEM NMOHATUA «O40NA».

OemoHcTpaunn. O6pasubl OKCUA0B, KUC/IOT, OCHOBaHUI U coneit. Moaenu KpucTanandeckmnx
peLeToK X/10pMaa HaTpuA, anamMasa, okenaa yrnepoga (1V). KucnotHo-wenouHble MHAMKATOPbI,
N3MEHEHME NX OKPACKM B PA3/IMYHbIX cpegax. YHMBepCcaabHbI MHANKATOP U MUSMEHEHUWE €ro OKPACcKu B
pasnnyHbIX cpegax. Lkana pH.
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JlabopaTtopHble onbITbl. 8. O3HaKOMAEHUE C KoleKuMen okenaos. 9. O3HaKom/IeHUe co CBOMCTBAMM
ammuaka. 10. KauectBeHHas peakuus Ha yraekucabiii ras. 11. OnpeaeneHue pH pacTBopoB KMCNOTI,
wenouun u Bogpbl. 12. OnpeaeneHmne pH nMMoHHOro 1 s6/104HOIr0 COKOB Ha cpese nsoaos. 13.
O3HakomneHue ¢ Konnekumen conenn. 14. O3HakoMNEHME C KONNEKLMEN BELWECTB C PA3HbIM TUMOM
KPUCTaNNYECKOM pelleTKN. M3rotoBieHMe moaenei KpucTaaamyeckux peweTtok. 15. O3sHakomneHue ¢
06pasLom ropHoi nopoabl.

Tema 4. UameHeHuUs, npoucxogaiime ¢ sewtectsamm (12y)

MoHATUE ABNEHMI, CBA3AHHbIX C U3MEHEHUAMM, NPOUCXOAALLMMU C BELECTBOM. ABNEHUA, CBA3AHHbIE C
N3MEHEHNEM KPUCTaNINYECKOro CTPOEHUA BELLLECTBA NPW NOCTOAHHOM ero coctase, — dpusmyeckue
ABneHun. Pusnyeckue aBAeHUA B XMMUN: AUCTUANALUA, KPUCTANU3aLUMA, BbiINapMBaHUE N BO3rOHKa
BewecTs, PUAbTPOBAHME U LEHTPUYrMPOBaHUE. IBNEHNA, CBA3AHHbIE C UISMEHEHMEM COCTaBa
BELLEeCTBa, — XMMUYECKME peakumu. MPUsHaKmn 1 yCaoBUA NPOTEKAHUA XUMNYECKMX peaKLmit.
BblaesneHue TenaoThl U CBETa — peakumm ropeHna. MNoHATHe 06 3K30- U IHAOTEPMUYECKNX PeaKLUAX.

3aKOH COXpaHEeHUA Maccbl BELLECTB. XMMUYECKMEe YpaBHEHUA. 3HaYeHMe UHAEKCOB U K03 ULIMEHTOB.
CocraB/ieHMe ypaBHEHUI XMMUYECKUX peaKLMid. PacueTbl N0 XMMMUYECKMM yYpaBHEHUAM. PelueHue 3aay
Ha HaxoXAeHMe KOIMYECTBa, MAcCbl UM 06bema NPOAYKTA PeaKLUn No KOMYECTBY, Macce Uan obbemy
MCXOLHOTO BELWEeCTBa. PacyeTbl ¢ MCNONb30BaHNEM MOHATUA «40/1A», KOTAA UCXOL4HOE BELWECTBO AaHO B
BMAE PacTBOpa C 3aaHHOM MacCOBOW A0/1eli PacTBOPEHHOTO BELLECTBA UM COLEPKUT ONpese/ieHHYIo
000 Npumecen.

PeaKkuumu pasnoxkeHus. MpeacraBieHne 0 CKOPOCTU XMMUYECKMX peakumit. KaTanmsaTopbl. DepmeHTsbl.
PeaKkuuu coeanHeHun. KaTaantuyeckme n HekaTaMTUYECKME peaKkLmmu, obpaTumble M HeobpaThmble
peaKkumu. PeaKkumm 3amelLeHnn. Pag akTUBHOCTM METANIOB, €ro UCNo/ib30BaHWe A5 MTPOrHO3MPOBaHUSA
BO3MOKHOCTU NPOTEKAHWA PEaKUM MeXay MeTanNamm U KUCI0TamMK, peaKL it BbITECHEHUA O4HMX
METa/I/IOB M3 PacTBOPOB WX CONEN APYTMMU MeTannamn. Peakumnm obmeHa. Peakumm HelTpannsaumm.
YcnoBusA NpoTeKaHWA peakunini obmeHa B pacTBopax L0 KOHLA. TUMbl XMMUYECKMX peakL it Ha npumepe
CBOWCTB BOAbI. Peakums pasnoxKeHns — 31eKTPOoAn3 BoAbl. Peakumm coegnHeHns — B3aMMoaencTeme
BOAbI C OKCMAAMM METa/I/IOB M HEMETANNO0B. YC/I0BME B3aMMOAENCTBUA OKCUA,0B META/I/IOB U
HEeMeTaN0B C BOAON. MOHATUE «TMAPOKCUAbI». Peakumnmn 3amelleHns — B3auMoaencreme Bofpl C
MmeTannamu. Peakumm obmeHa — ruaposins BewwecTs.

JdemoHcTpaumu. Mpumepsbl pU3MUEcKUX ABAEHMIA: a) NnaBaeHMe napadurHa; 6) BO3roHKa ioga uim
6eH30MHOM KMCNOTbI; B) pacTBOPEHME OKpaLLeHHbIX conei; r) anddysns gyLNCTbIX BELWECTB C ropALLei
NaMMOYKM HaKanuBaHuma. Nprmepbl XMMUYECKUX ABNEHUIA: @) ropeHMe marHusa, pocopa; 6)
B3aMMOAENCTBUE CONAHOWM KMUCMOTbI C MPaMOPOM MW MENOM; B) NoaydYeHue rugpokecmaa meam (11); r)
pacTBOpPeHWe NoAyYeHHOro r’MAPOKCUAA B KUC/IOTax; 4) B3aumogencTemne okenga megm (11) ¢ cepHoit
KMCNOTOW NPV HarpeBaHuu; e) pasnoxKeHne NepmaHraHaTa Kaus; ) pas/ioXKeHue nepokcmaa
BOA0POAA C NOMOLLbIO AMOKCMAA MapraHLa M KaTanasbl KapTodens uamM MopKoBM; 3) B3anmogencramne
pa3baB/ieHHbIX KUCAOT C MeTaNaMu.

JNlabopaTopHble onbIThl. 16. MpoKanneaHve Mmeam B NAaMeHN CNUPTOBKK. 17. 3amelleHne meam B
pacTBope xnopuaa meam (11) »kenesom.

MpakTukym 1. MpocTeiwne onepaumm c BeWeCcTBom (3 u)

1. MpaBuna TexHUKKM 6esonacHocTK Npu paboTe B XMMUYECKOM KabuHeTe. Mprembl 06paLleHus ¢
NnabopaTopHbIM 060pYA0BaHNEM M HarpeBaTelbHbIMM Npubopamu. (NpoBoAMTCA B pasaene
«BBeaeHue») 2. lpurotoBneHue pacTBopa caxapa M pacyeT ero MaccoBoi 40NN B pacTBope.
(npoBoauTca B Teme 3) 3.

MPU3HAKM XUMUYECKUX peakuuit. (nposoauTtca B Teme 4)

Tema 5. PactBopeHue. PacTBopbl. CBOMCTBA pacTBOPOB 31€KTPoANTOB (14 y)
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PacTBopeHMe Kak GU3MKO-XMMUYECKUIA npouecc. NMoHATUE 0 rnapaTax U KpucTaanoruapartax.
PactBopumocTb. KpmBble pacTBOPUMOCTM Kak MoAe b 3aBUCUMOCTM PaCcTBOPMMOCTU TBEPAbIX BELLLECTB
OT TemnepaTypbl. HacblLeHHble, HEHACbILWEHHbIE U NepecbiWeHHble PacTBOPbI. 3HaYEHME PacTBOPOB
ONA NPUPOoAbI U CENbCKOTO X03AnCTBa. MoHATME 06 3/1EKTPONUTUYECKONM AUCCOLMALMU. DNEKTPONUTbI U
HEe3NeKTPONTbI. MexaHU3M ANCCOUMALLMM SNEKTPONUTOB C Pa3/IMYHbIM XapaKTepom cBA3n. CTeneHb
3NEKTPOIUTUYECKON Anccoumaumnn. CunbHble U cnabble 31eKTPoAnTbl. OCHOBHbIE MOOXKEHMUA TEOPUU
3N1EKTPOJIUTUYECKOWN ANCCoUMaLLUN.

MNoHHble ypaBHEHUSA peakumid. Peakunn obmeHa, naywme o KoHua. KnaccudumKkaumsa MOHOB U UX
csomcTtBa. Kncnotol, ux Knaccudmkaums. uccoumanma KUCAOT U X CBOMCTBA B CBETE TEOPUU
3NEKTPOIUTUYECKON Anccoumaunn. MosekynsipHble U MOHHbIe YPaBHEHUA peakunin. Bsaumogeicreume
KMC/IOT C MeTalNlaMn. INEKTPOXMMMUYECKUIA PAL HAaNPAXKEHUI meTannoB. B3anmoaeincramne KMCIOT C
OKCUAaMM METaNoB. B3aumoaencTeme KUCNOT C OCHOBAHUAMM — peaKkLma HerTpanmsaumu.
B3aumogeiicTeue KUcnoT ¢ conamu. Micnonb3oBaHune TabauLbl PacCTBOPUMOCTU 411 XapaKTePUCTUKM
XMMUYECKUX CBONCTB KMUCIOT. OCHOBaAHUA, UX KnaccudpuKkaums. Aunccoumaumsa oCHOBAHMIN U UX CBOMCTBA B
CBeTe TEOPUM 3NEKTPOSIUTUYECKOW Anccoumnaumnm. Bsammoaencreme oCHOBaHUM € CONSIMM.
Ncnonb3oBaHWe Tabanubl pacTBOPUMOCTU AN XapPaKTEPUCTUKU XMMUYECKUX CBOMCTB OCHOBaHMWIA.
B3aumogeiicTeue Lenoyen ¢ okeugamm Hemetannos. Conu, UX AuccoumaLma 1 CBOMCTBa B cBeTe
TEOPUN SNEKTPOSIUTUYECKOW AnccoumnaLmm.

Bsaumogencteme conelt c meTannamm, 0CO6BEHHOCTU 3TUX peakLMil. Bsanmogencremne conem ¢ conamm.
Mcnonb3oBaHWe TabanLbl pacTBOPUMOCTU ANA XapaKTEPUCTUKU XMMUYECKMX CBOMCTB CONEN.

0O606ueHne cBegeHnn 06 oKecnmaax, Ux KnaccudpuKkaumm n ceocTeax. FleHeTUYecKkne paabl meTanna u
HemeTanna. FeHeTUYeCcKas CBA3b MeXAy KNaccamu HeopraHMyeckux selects. OKUCIUTENbHO -
BOCCTaHOBUTE/IbHbIE peaKkumu. OnpeaeneHune cteneHein OKUCAeHUA AN SNeMeHTOB, 06 pasyoLmx
BeLLecTBa pa3HbIX KNaccoB. PeaKkumm MOHHOTro o6MeHa M OKUC/IMTENbHO-BOCCTaHOBUTE/IbHbIE PeakLuu.
OKuUcAUTEeNb N BOCCTAaHOBUTENb, OKUCNEHWE U BocCTaHoBAeHWe. CocTaBeHne ypaBHEHUI
OKMCNTENIbHOBOCCTaHOBUTE/IbHBIX PeaKLMit MeTo40M 31eKTpoHHOro 6anaHca. CBOMCTBA NPOCTbIX
BELLeCcTB — MeTa/IJIOB U HEMETAaNN0B, KUC/OT U CONEN B CBETE OKUCINTEIbHO-BOCCTaHOBUTE/bHbIX
peaKkLuui.

JdemoHcTpaunn. McnbiTaHMe BELLECTB M UX PACTBOPOB Ha 3N1E€KTPONPOBOAHOCTb. 3aBUCMMOCTb
3N1EKTPONPOBOAHOCTU YKCYCHOM KUCNOTbI OT KOHUEHTPaUuK. [BMM¥KeHNe OKpalleHHbIX MOHOB B
3NeKTpuYecKkom none. Bsanmonaencreme LMHKa C CEPOI, CONAHOM KMCOToN, xnopmuaom meau (l1).
lopeHue marHus. BsaumoaencTaune X10pHOM U cepoBoA0POAHOM BOAbI.

NabopaTopHble onbITbl. 18. B3aMmoaelcTBMe pacTBOPOB X0pMaa HaTpuA U HATpaTa cepebpa. 19.
MonyyeHne HepacTBOPMMOrO rMAPOKCMAA U B3aUMoaencTeme ero ¢ kucnotamu. 20. Bsaumogaelicteume

KMCNOT C OCHOBaHMAMM. 21. B3aumogencteme KUCNOT C OKCMAammM meTannos. 22. Bsanmogaelictene
KMCNOT ¢ MmeTannamu. 23. Bsaumoaeictene KUCAOT ¢ conamu. 24. Bsanmogencrene Lenoden c
KMcnoTamu.

25. BsanmogelicTeue Lenoyeit C OKCuaamm HemeTannos. 26. Bsaumoaeicrsume wenodelt ¢ conamu. 27.
MonyyeHue 1 CBOCTBA HEPACTBOPMMbIX OCHOBaHWN. 28. B3aumoaeiicTeue OCHOBHbIX OKCUAOB C
Kucnotamu. 29. Bsaumogaeincteme 0CHOBHbIX OKCMA0B ¢ Boaon. 30. BsaumoaeincTame KUCAOTHbIX
OKCUA0B C Wwenovamu. 31. Bsanmoaencreme KUCAOTHbIX OKCUA0B ¢ BoAoW. 32. Bsaumoaencteme coneli ¢
Kucnotamu. 33. Bsaumogeiicteue coneit ¢ wenoyamu. 34. Bsaumoaeiicteune coneit ¢ consamu. 35.
BsaumogaeiicTeue pacTBopoB Cosielt C MeTanlamu.

MpakTukym 2. CBOICTBA PacTBOPOB 3/IEKTPONTOB (24)

1. MoHHble peakuun. 2. YcnoBuma Te4eHUA XMMNYECKMX peaKLI,VIﬁ meXxagy pactBopamum 3/1EKTPOINTOB A0
KOHUa. 3. CBOICTBa KMUC/IOT, OCHOBAHWM, oKCcnagoB mn conei. 4. PeweHne IKCNepMMEHTA/IbHbIX 3a4a\4.
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KaneHpapHo-TeMaTUUYecKoe NnJ1aHupoBaHue

Ne Tema ypoka 8a [Koppekuusi 86 [Koppekuusi 8B | koppekuusa/omalu
o parta parta Hee
yP Aata 3apaHue

Ka
1. |MpegMeT XxnMuu. §2

BeuwecTtBa.
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M.p. NpaBunna
obpaweHuns c
nabopaTopHbIM
obopyaoBaHumem.
Mpasuna Tb B
nabopatopuu.

npasuna
no Tb

MNepuognyeckas
CUCTeEMa XMMUNYECKUNX
anemeHToB [1.U.
MeHpeneesa.

85

XnMmumnyeckune
dopMynbl.
OTHOoCUTenbHas
aTOMHas um
MOJIeKYysipHble MaccChl

86

MaccoBas gons
3/1IEMEHTa B
coeanHEHNN

3anaHunsa
B
TeTpaau

OCHOBHbIE CBEAEHUSA O
CTPOEHUN aTOMOB.

n.7

N3mMeHeHnsa B cocTaBe
a4ep aToMoB. M30Tonbl

§8

CtpoeHune
3NEKTPOHHbIX
obofiouek aTtoMoB

§9

MNCX3 u cTpoeHue
aToMma

§6-9

10.

XuMuyeckas ces3b, ee
BUAbl. NOHHas
XUMUYyecKkas CBA3b

§10

11.

KoBaneHTHad
HenosgpHad
XUMmnyeckasa cBsa3b

§11
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12. |[KoBaneHTHas 8§12
nonsipHasi xmMnyeckas
CBS3b
13. [MeTannunyeckas XnMmMyeckas 8§13
CBS3b
14. |[KoHTponbHasg paboTta no teme nHAMBUAYyanbHoe
«ATOMbI XMMUYECKUX
3/1EMEHTOB»
15. |Kpuctannunyeckne peluetku n.23
16. |lMpocTble BewecTBa — MeTasbl. §14
17. |pocTble BewecTsa — 8§15
HeMmeTanbl
18. |[KonnyecTtBo BewecTBa. §16
19. |MonsapHbIn 06bEM rasos §17
20. |CTteneHb okncneHuns. buHapHbie §18
coeanHeHus
21. |Okcmabl. JleTyume BOAOPOAHbIE 8§19
coeanHeHus
22. |OcHOBaHus §20
23. |Kucnotsbl §21
24. Conu 8§22
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25. |Conun. §22

26. |0606uweHne «OCHOBHbIE KNacchbl §19-22
HEOPraHNYecKMx BELLECTB» (nosTopUTS)

27. |YucTble BewecTBa N cMecu §24

28. |MaccoBas n obbemHasa aonsa §25
KOMMNOHEHTOB CMECH

29. §25
PacueTbl cBA3aHHbIE C MOHATUEM
aonm

30. |[KoHTponbHasa pabota N°3 nHAMBMAYaNnbHoe
«CoeIMHEHUSA XUMNYECKNX
3/IEMEHTOB»

31. |AHanNN3 KOHTPOJSIbHOW paboThl MHAMBUAYyanbHoe

32. |MpakTnyeckas paboTta OdopMuTb
«[pUroToBieHne pacTeopa paboty
caxapa u onpeaeneHue
MaCCOBOW 0711 ero B pacTBope»

33. |®dusnyeckune aBneHns B XMMUMN. §26

34. | XuMun4yeckme peakumu §27

35. | XuMunyeckmne ypaBHeHMUS §28

16



36. |PacuyéTbl N0 XMMNYECKUM §29
YpaBHEHUSAM

37. |Peakuunn pasnoxeHus 8§30

38. |Peakunn coeanHeHms §31

39. |Peakunmn 3ameLleHus. §32

40. |Peakunun obmMeHa. 8§33

41. |TuNbl XMMUYECKUX peakLnin Ha §34
npumepe BOAbI

42. |KoHTponbHas pabota NHAMBUAYaNbHOE
«M3meHeHns, npomncxoasimne c
BellecTtBamMm»

43. |AHanU3 KOHTPOJSIbHOW paboTbl VHAMBUAYasbHOE

44. |MNpakTnyeckasa pabota OdopMuTb
«[pU3HaKN XMMUYECKNX paboty
peakunimn»

45. |PacTBOpeHMe, pacTBOPMMOCTb §35

46. |DneKkTponnTnyeckas §36
avuccoumaums

47. |OCHOBHble TMONIOXEHNA Teopuu §37
3/1EKTPOSIUTUYECKO
auccounauymm

48. |NOHHble ypaBHEHMUS §38

17



49. |[Knucnotbl, Knaccudukaumsa m §39
CBOMCTBa

50. |OcHoBaHusA, knaccnmkaums v §40
CBOMCTBa

51. |Okcuabl, kKnaccudukaums mn 841
CBOMCTBa

52. |Conun, Knaccmdukaumns n §42
CBOMCTBA.

53. |[[eHeTn4yeckas CBs3b Mexay §43
KJlacCaMu BELLECTB

54. |OkucnutenbHo- §44
BOCCTa@HOBUTESNbHbIE peaKkumu

55. |MeToa anekTpoHHOro 6anaHca §44 (Lo KoHUA)

56. |MpakTnyeckas pabota «MoHHbIE Odopmuthb
peakunm» paboty

57. |MpakTnyeckas pabota «Ycnosus Odopmuthb
NPOTEKAHNA XUMUYECKNX paboty
peakuuin Mexay pacTtsopamu
3NEKTPOSINTOB A0 KOHLa»

58. |O606weHne 3HaHun o §39-44
XUMUNYECKUX peaKkumnsax

59. |UToroesas KoHTponbHas paboTta nHaAnBNAY-

aJ/ibHoOe
60. |/AHanM3 KOHTPOSIbHOM paboThl MHANBKMAYANTbHOE
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61.

Peseps

62.

Peseps

63.

Peseps

64.

Peseps

65.

Peseps

66.

Peseps

67.

Peseps

68.

Peseps
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