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MosscHUuTenbHaA 3anucka.
Pabouas nporpamma no xmmmu 8 Knacca coctaBsieHa B COOTBETCTBUM C HOPMATUBHbIMM
AOKYMEHTaMMU:

1. PepepanbHbIM rocygapcTBeHHbIM 06pa3oBaTeibHbIM CTaHAAPTOM OCHOBHOIO 0bulero obpasoBaHus,
17.12.2010 N21897

2. OcHOBHOW 0b6pa3oBaTeIbHOM NPOrpaMmoi OCHOBHOro obuero obpasoBaHuA, ogobpeHHon deae-
panbHbIM y4ebHO-MeToAMYECKMM 0bbeanHEHNEM No 06Lwemy obpasosaHuto (MpoToKon 3acesaHus oT 8
anpena 2015 r. Ne1/15).

3. MprmepHO Nporpammoi ocHOBHOro obLero obpasoBaHua no xummm «MpoceelteHne», 2011 rog,
(cTaHA@pTbI BTOPOro NOKoAEHUSA).

4. NMporpammoi 0CHOBHOIo 0b6uero obpasoBaHma no xmmmuun. 8-9 knaccol. AsTopbl O. C. NabpuensH, A. B.
Kynuyosa.

Mporpamma paccymMTaHa Ha 2 Yaca B HeZe/o, obliee Ko/im4ecTBo 68 Yacos.
Lenwn:

. bopMmnpoBaHME Y YUaLLMXCA XMMMUYECKOM KapTUHbI MMPa Kak OpraHMYecKol 4acTu ero uenocT-
HOW eCcTeCTBEHHOHAY4YHOM KapTUHbI;

. pa3BUTME NO3HABATE/IbHbIX UHTEPECOB, MHTENNEKTYaIbHbIX U TBOPYECKUX CNOCOBHOCTEN, Yyya-
LLMXCA B NPOLLECCE M3YYEHUA MU XMMUYECKON HAayKUN U ee BKNaAa B COBPEMEHHbIN Hay4HO-
TEXHUYECKUIA Nporpecc;

. dbopMmnpoBaHME BaXKHENLINX NOTMYECKUX ONEePaLMi MbileHUs (aHanns, cuHTes, 0b6o6bLeHune,
KOHKpEeTU3aLmsa, CpaBHEHWE M Ap.) B NPOLLEeCcCce NO3HAHMA CUCTEMbI BaXKHEMLIMNX NMOHATUIA, 3aKOHOB U
TEOPUIA O COCTaBE, CTPOEHMM U CBOMCTBAX XMMUYECKUX BELLECTB;

. BOCNUTaHME YOEKAEHHOCTU B TOM, YTO NPUMEHEHME NOJIYYEHHbIX 3HAHUI U YMEHUIA NO XMMUU
ABnAeTcA 06bEKTUBHOM HEOHXOAMMOCTLIO A 6e3onacHoM paboTbl ¢ BeLeCcTBaMM U MaTepManamm B
6bITY M HAa NPOM3BOACTBE;

. NPOEKTUPOBAHME N peasn3aLma BblNMyCKHUKAMWU OCHOBHOW LLUKO/bl IMYHOM 06pa3oBaTenbHOM
TpaekTopuu: Bbibop Npodunsa obyueHns B CTapLueit WKoie uam npodeccmoHanbHoro o6pasosBaTesibHOrO
yypexaeHus;

b oBageHne Karw4vyeBbiMn KOMNETEHLMAMMU (y‘-le6HO-I'IO3HaBaTeﬂbeIMVI, MHd)OpMaLI,MOHHbIMM,
LUEeHHOCTHO-CMbIC/ZTOBbIMM, KOMMYHMKaTMBHbIMM).

B cooTtBeTcTBUMN ¢ PeaepanbHbIM rocyAapcTBEHHbIM 06pa3oBaTe /ibHbIM CTaH4APTOM OCHOBHOTO 06l e-
ro 06pasoBaHMA yyaLmMecs A0KHbI OBAAETb TAKMMM NO3HABATE/IbHBIMM Y4EOHbIMUN AEUCTBUAMM, KaK
ymeHue GopmyanpoBaTtb Npobiemy 1 runoTesy, CTaBUTb L& U 334K, CTPOUTb NAaHbl AOCTUHKEHMUS
uenein n pelweHns NocTaBNeHHbIX 33434, NPOBOAMTb SKCMEPUMEHT U Ha €ro OCHOBE Ae/aTb BbIBOAbI 1
YMO3aK/04YEeHUA, NPELCTaBAATb X U OTCTAMBATb CBOIO TOUKY 3peHuA. Kpome 3Toro, yyalmecs SO/IKHbI
0BA3aAEeTb NPUEMaMM, CBA3AHHbIMM C onpeaeneHMem NOHATUIA: OFpaHMYMBaTbL UX, OMMUCLIBATb, XapaKTe-
pu30BaTh U cpaBHMBaTb. CiegoBaTesIbHO, MPU U3YYEHUU XMMUU B OCHOBHOM LIKO/E YYallMecs A0MKHbI
0BN1aAEeTb Y4EOHbIMKN AeMCTBUAMM, MO3BONAIOWMMU UM A0CTUYb IMYHOCTHBIX, NPEAMETHbIX U MeTa-
npegmeTHbix 06pa3oBaTe/ibHbIX Pe3yAbTaToBs.

JaHHaa nporpamma no XxmumMmmnm pacCkpbiBaeT BKa4 y‘-IE6HOI'O npeameTa B 40CTUXKEHNE u,eneﬁ OCHOB-
HOro o6u.|,ero o6pasoBava nonpeagenaetr BaXKHelwue coaepraTtesibHble TMHUK nNpeameTa:



® «BewecrtBo» — 3HaHMe O COCTaBe U CTPOeHUU BeLeCTB, UX CBOMCTBAx M bBuonornyeckom 3Ha4YeHUu,

® «XMMUYECKas peakLma» — 3HaHWe O NpeBpaLeHUaX O4HUX BELLECTB B APYTUe, YCIOBUAX NPOTEKAHUA
TaKMX NpeBpaLLeHuii n cnocobax ynpaBneHus peakumamu;

® «npumeHeHme BewecTts» — 3HaHKME U ONbIT 6e3onacHoro O6paLLI,EHVIFI C BewectBamun, matepmaisamm 1
npoueccamm, HEO6XO,D,MMI:IMM B 6bITy M Ha Npon3BoACTBE;

® «A3bIK XUMUM» — ONEPUPOBAHNE CUCTEMOM BarKHEMLLNX XMMNYECKUX NMOHATUIN, 3HAHNE XMMUNYECKOM
HOMEHKNATYPbI, @ TaKKe BJlaeHUE XMMUYECKO CUMBOIMKON (XMMUYECKMMUM GOpMynammM U ypaBHe-
HUAMMN).

B npouecce ocBoeHUs NPorpammbl Kypca XMMKUM 1A OCHOBHOM LUIKO/IbI yYallMecs OBAaAeBatoT yme-
HMAMM CTaBUTb BOMPOCHI, HabAtoAaTb, 06BbACHATL, KaccudULMpoBaTb, CPaBHMBATbL, MPOBOAUTL SKCMe-
PUMEHT N UHTEPNPETMPOBATL BbIBOAbI HA €r0 OCHOBE, ONpPeAensATb UCTOYHUKM XMMUYECKON MHPOPMa-
LMK, NONy4YaTb M aHANN3UPOBATb €€, @ TAKXKe rOTOBUTb Ha 3TOM OCHOBE COHCTBEHHbI MHOOPMALMNOHHbIM
NPOAYKT, NPe3eHTOBATb ero U BECTU ANCKYCCUIO.

[aHHas nporpamma XoTa U HOCUT 0OLLLEKYIbTYPHbIN XapaKTep U He CTaBUT 3a4a4y NpodeccuoHanbHOM
NOArOTOBKM yYaLLMXCA, TEM HE MeHee NO3BOIAET UM OnpeaenTbca ¢ BbiIbopom npoduas obyyeHun B
CTapLen WwKone.

3HaunTeNnbHOE MecTo B coaepaHn KypcCa oTBOANTCA XMMNUYECKOMY IKCNEPUMEHTY. OH nossonser
Cd)OpMMpOBaTb Y y4alWmnxca cneunazibHble npeaMeTHble YMeHUA pa6OTaTb C XMUMHNYECKNMU BeELLLECTBAMMU,
BbIMOJIHATb MPOCTble XUMHUYECKNE ONbITbl, HAY4YUTb UX 6830I'I3CHOMV N 3KOJI0TMYECKN rpaMOTHOMY 06-
paweHnto C Belwecteamm B 6bITy M Ha npon3soAacTBe.

MnhaHupyemble pe3ynbTaTbl 0OCBOEHUA Yy4eb6HOro matepuana no HeopraHuye-
CKOU XUMMUMU.

MpepmeTHble pe3ynbTaTbl 06yueHus.
Yyawmiica AoMKeH YMETb:

MCNO/Ib30BaTb NPU XapPaKTEPUCTUKE BELLECTB NMOHATUA: KaTOM», KMOJIEKYIA», KXMMUYECKUI IN1EMEHTY,
«XMMUYECKUI 3HAK, NN CUMBOJY, KBELLLECTBO», KMPOCTOE BELLECTBOY», KC/IOXKHOE BELLECTBOY», KCBOWCT-
Ba BELLECTBY», KXXMMUYECKUNE ABNEHUAY, «DUNYECKUNE ABNEHNNAY, KKOIDDULMEHTBI», KMHAEKCHI», KOTHO-
cuUTeNIbHaA aTOMHaA Macca», K OTHOCUTE/IbHAA MOJIEKYAAPHAA Macca», «MACCOBaA A0NA deMeHTa;
3HaTb: NPeAMETbl U3yYEeHUA eCTeCTBEHHOHAYYHbIX ANCUMMNINH, B TOM YNCIAE XUMNU; XUMUYECKNE CUM-
Bobl: Al, Ag, C, Ca, Cl, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHMA N NPOMU3HOLLEHMUE;

KnaccupuumpoBaTh BeLLEcTBa No COCTaBy Ha MPOCTbIE U C/I0XKHbIE; pa3nnyaTh: TeNa M BelLlecTsa; XMMK-
YecKM I 31eMeHT M NPOCTOe BELW,ECTBO; ONMCbIBaTb: GOPMbI CYLLECTBOBAHWUA XMMUYECKUX S1E€MEHTOB
(cBOBOAHbIE aTOMbI, NPOCTbIE BELLECTBA, CI0XKHbIe BellecTsa); TabauuHyo dopmy Nepuroauyeckoi cuc-
TEMbI XMMUYECKUX SN1EMEHTOB; MOIOXEHWE 31ieMeHTa B Tabanue [. . MeHaeneesa, UCNO/Ib3ya NOHA-
TMA «nepuoay, «Krpynna», «rAasHaA noAarpynna», «noboyHas noarpynna»; CBOMCTBa BellecTs (TBepabIx,
UAKMX, ra3006pasHbIX);

06DBACHATb CYLLHOCTb XMMMYECKUX ABNEHUIA (C TOUKM 3peHMNA aTOMHO-MOJIEKYNSIPHOTO YYEHMA) U UX
NPUHUUNNANBHOE OTAMYME OT PUSUUYECKMX ABNEHWNIN; XapaKTepn30BaTh: OCHOBHbIE METOAbl U3yHeHUA
eCcTecTBeHHbIX AncuMnAnH (HabaloaeHme, SKCNePUMEHT, MOAENNPOBaHUE); BELLECTBO MO ero Xummye-
CKOI popmyne cornacHo nnaHy: KayecTBeHHbI COCTaB, TUN BeLecTBa (NPocToe UK CNOMKHOE), Konnye-
CTBEHHbIN COCTaB, OTHOCUTE/IbHAA MOJIEKYNAPHaA Macca, COOTHOLLEHWE MacC 3/1IeMEHTOB B BELLLECTBE,



MaccoBble A0/11 3/1eMeHTOB B BelLeCcTBe (,CI,}'IH C/IOXKHbIX BeLLI,eCTB); POS1Ib XMUNU (nonommreanyro noT-
pMLI,aTEJ'IbHYIO) B XXU3HU YENOBEKA, aPryMEHTUPOBATb CBOE OTHOLWEHUE K aTOM np06neme;

BbIYMCNIATb OTHOCUTE/IbHYIO MONEKYNSPHYIO MacCy BELL,ECTBA M MACCOBYHO A,0/110 XMMUYECKOIO 31eMeHTa
B COEAUHEHMAX; NPOBOAUTbL HAbNOAEHUA CBOMCTB BELLECTB U IBAEHUN, MPOUCXOAALLNX C BELLLECTBAMMU;
cobntoaaTh Npasuia TEXHUKM 6e30MacHOCTU NpKY NpoBeaeHUN HabtoAeHUI U N1abopPaTOPHbIX OMbITOB;

NCMOo/1Ib30BaTb NPUY XapaKTEPUCTUKE aTOMOB MOHATUA: KMPOTOHY», KHEUTPOH», «INEKTPOH», KXMMNYECKUI
3/IEMEHT», K MAaCCOBOE YMCI0», KM30TOM», KINEKTPOHHbIN CNOIN», KIHEPreTUYECKUIM YPOBEHbY, K3/IEMEH-
Tbl METAN/IbI», «31EMEHTbI HEMETA//bI»; NPU XapPaKTEPUCTUKE BELLECTB MOHATUA KMOHHAA CBA3bY», KO-
HbI», KKOBaJIEHTHAs HENO/IAPHAA CBA3bY, KKOBAJIEHTHaA NO/SAPHAA CBA3bY», «3/1EKTPOOTPULATE/IbHOCTbY,
«BaJIEHTHOCTbY», KMeTa/IINYECKasA CBA3b»; ONUCbIBAaTb COCTAB U CTPOEHME aTOMOB 3/1IEMEHTOB C NOPAA-
KOBbIMM HOMepamun 1—20 B Nepuoanyeckoit cucteme XuMmmnyeckmx anementos . N. MeHaeneesa; co-
CTaB/IATb CXEMbI pacnpeneneHna 31eKTPOHOB MO 3NEKTPOHHbLIM C/IOAM B 3/1€KTPOHHOM 060/104Ke aTo-
MOB; CXeMbl 06pa3oBaHMA PasHbIX TUMOB XMMUYECKOM CBA3U (MOHHOMW, KOBANIEHTHOW, METAI/IMYECKON);
06BACHATb 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKMX 31EMEHTOB (3apsa0B A4ep aTOMOB, YMC-
J1a 3N1EeKTPOHOB HA BHELUHEM 3JIEKTPOHHOM C/10€, YNC/0 3aNOJIHAEMbIX 3NIEKTPOHHbIX CI0€B, Paguyc
aToMa, 3/1IEKTPOOTPULATENBHOCTb, META/I/IMYECKUE M HEMETA/IZIMYECKME CBOMCTBA) B Nepmuoaax 1 rpyn-
nax (rnasHbIx nogrpynnax) MNepuoanyeckon cuctembl XMMMUYECKUX anemeHToB . N. MeHgeneesa ¢ Tou-
KM 3pEHNA TEOPUM CTPOEHUA aTOMA; CPaBHMBATb CBOMCTBA aTOMOB XMMUYECKUX 31EMEHTOB, HAaX0AA-
LLLMXCA B O4HOM Nepuoge unuv rnasHom noarpynne Mepnoanyeckom CUCTEMbl XMMUYECKUX 31€MEHTOB [.
N. MeHpeneesa (3apAaaoB A4ep aTOMOB, YMC/1a 3/IEKTPOHOB HA BHELLHEM 3/IEKTPOHHOM C/10€, YMCO 3a-
NONHAEMbIX 3/IEKTPOHHbIX C/I0EB, PaANyC aTOMA, 3/IEKTPOOTPULATENBbHOCTb, META/I/INYECKNE U HEME-
TaN/MYecKkne CBOMNCTBA);

03aBaTb XapaKTEPUCTUKY XMMNYECKUX 3/IEMEHTOB MO UX NONOXKEHMUIO B [leprnogmyeckon cucteme XMmun-
yeckux anemeHToB [. N. MeHaeneeBa (XMMUYECKUIA 3HAK, NOPALKOBBIM HOMEpP, Nepuoa, rpynna, noa-
rpynna, oTHoCUTe/ibHas aTOMHaA mMacca, CTPOeHWe aToMa — 3apag, A4pa, YNCN0 NPOTOHOB N HEMTPOHOB
B A4pe, 06LLEee YMCNO /IEKTPOHOB, pacnpeseneHne 3/1eKTPOHOB NO 3/IEKTPOHHbIM CN0SIM);

onpeaensaTb TUM XMMUYECKOM CBA3M No popmMyie BelecTBa; MPUBOAUTb NPUMEpPbI BELLECTB C Pa3HbIMU
TUNAMKN XMMUYECKOI CBA3W; XapaKTepmn3oBaTb MeXaHN3Mbl 06pa30BaHNA KOBAIEHTHOM cBA3U (0bMeH-
Hbl1), MOHHOW CBA3M, METANIMYECKOM CBA3M; YCTaHABANBATL MPUYMHHO-C/IEACTBEHHbIE CBA3M: COCTAB
BELL,ECTBa — TUM XMMMYECKOI CBA3K; COCTaBAATb GOPMYNbl BUHAPHBIX COeAMHEHMI NO BaNEHTHOCTH;
HaXoAWTb BaJIEHTHOCTb 3/1EMEHTOB Mo popmysie BUHAPHOTO COeAUHEHMS; ; UCTIONb30BATb NPU XapaKTe-
PUCTUKE BELLLECTB NOHATUA: K META/IbI», KNAACTUYHOCTbY, «TEMNNOMNPOBOAHOCTbY», K3/IEKTPONPOBOA-
HOCTb», KHEMETaNNbI», Ka/ANIOTPONUAY, KaNNOTPOMHbIE BUAOU3IMEHEHMSA, UM MOANDUKALUNY; ONUCHI-
BATb NO/IOXKEHME 3/IEMEHTOB META/I/IOB U 3/1IEMEHTOB HEMETANN0B B Neprnoamyeckol cucteme Xummye-
CKunx anemenToB [. . MeHgeneesa; KnaccudumLMpoBaTb NPOCTbIe BELLECTBA HA METaNNbl U HEMETaNNbI,
3/1IEMEHTbI;

onpeaenAaTb NpnUHaaNeXHOCTb HEOPraHNYECKUX BeLLECTB K OAHOMY U3 U3YYEHHbIX K/1aCCOB — METaN/bl
N HEMETAN1bl; A0Ka3biBaTb OTHOCUTE/IBHOCTb Ae/1eHUA NPOCTbIX BEWECTB Ha METa/1/ibl U HEMETANbl,
XapaKTepn3oBaTb O6|J.I,M€ d)msmqecrme CBOICTBA META//IOB; YCTaHaB/IMBaTb NPUYNHHO-CNeaCTBEHHbIE
CBA3N meXay CTpoeHNeEmM aToOMa U XMMUYECKO CBA3bIO B NPOCTbIX BEWECTBAX — METANNIAX U HEMETAN-
nax, 06BACHATL MHoroo6paame NPOCTbIX BEWECTB TAKUM d)aKTOpOM, KaK ananortponwus;

OnucbIBaTb CBOMCTBA BellecTs (Ha npmmepax NPocCTbiX BEWECTB — META/1I/ZIOB U HemeTannos); cobnio-
AaTb Npasuia TEXHUKA 6e3onacHoCTH npu nposegeHmUn Ha6}'HO,CI,6HVIl\/1 n na6opaToprlx OnbITOB;

MCNoNb30BaTb NPU pPeELUEHNUN PACHETHDIX 3a4a4 MOHATUA: KKONIMYECTBO BelleCTBa», KMOJ1b», KNOCTOAH-
HaA ABOI'aApO», «MON1APHAA macca», «MO}'I‘r'IprIf;I obbem rasoB», «KHOpmMma/JibHbl€ yC/10BUA»; NPOBOOUNTb
pac4yeTbl C UCNO/TIb30BaHNEM NOHATUIM: KKOANYECTBO Belecrtsa», «KMOIAPHaAA Macca», «MOﬂHprII‘;I 06b-



€M rasoB», «NOCTOoAHHaA ABOrapo»; UCMO0/1b30BaTb NPU XapaKTEPUCTUKE BELLECTB MOHATUA: «CTeNeHb
OKUC/IEHMA Y, KBAaNEHTHOCTbY», KOKCUAbI», KOCHOBAHUA», «LLEN0UYM», KKAaYeCTBEHHan peakuma», KMHOK-
KaTop», KKUCNOTbI», KKUCNOPOACOAEPIKALLMNE KUC/TIOTbI», «BECKUCIOPOAHbIE KUCNOTbI», KKUCAOTHan
cpena, «LWenoYyHas cpeaa», «KHeMTpanbHaa cpegar, «WKana pH», «conm», «kaMopdHble BELLECTBAY,
KKPUCTaNIMYECKME BELLLECTBAY, KKPUCTA/IZIMYECKAn PeLleTKa», KMOHHasA KPUCTaIIMYeCcKas peLleTKa,
«aTOMHaA KPUCTaNIMUECKas pelleTKa», K MONEKYAsPHasa KPUCTaN/IMUYECKas peLleTKa», «MeTal/inyeckas
KpUCTaNNYeCcKas pelleTkay, «CMecn»; KnaccuduumpoBaTb CIOXKHbIE HEOPraHNUYecKue BeLw,ecTBa no
COCTaBY Ha OKCUAbl, OCHOBAHMA, KUC/IOTbI U CO/IN; OCHOBAHWSA, KUCNOTbI M COMM NO PAacTBOPUMOCTU B BO-
A€; KNCNOTbl N0 OCHOBHOCTU 1 COAEPKAHWUIO KUCNOPOAa;

onpeaensaTb NPUHAANEKHOCTb HEOPraHMYECKUX BELLECTB K OIHOMY M3 U3yYeHHbIX KNaccoB (OKcuabl,
netyyne BOAOPOAHbIE COeAMHEHMS, OCHOBAaHMSA, KUCAOTbI, CONK) No Gopmyne; onuncbiBaTb CBOMCTBA OT-
AeNbHbIX NpeAcTaBuTeneit okcnaos (Ha Npumepe BOAbl, YINEKUCAOro rasa, HeralleHon U3BecTu), neTy-
4YMX BOAOPOAHbIX COeAMHEHUN (Ha NPMMeEpPE XI0POBOA0POAA U aMMMaKa), OCHOBaHWI (Ha npumepe
rMAPOKCUAO0B HATPUA, Kanmna N KanbLma), KUCAOT (Ha Npumepe cepHOM KMCAOTbI) U coneit (Ha npumepe
XN0puAaa HaTpus, KapboHaTa Kanbuua, pocdaTa KanbLUmsa); cOCTaBAATb GOPMYAbl OKCUA0B, OCHOBAHWUM,
KMCOT U CO/elt MO BafIeHTHOCTAM U1 CTeNeHAM OKUC/IEHUA 31eMEHTOB, a TaKXe 3apaaM MOHOB, yKa3aH-
HbIM B TabAKnLE PacCTBOPUMOCTM KUCIOT, OCHOBAHWUI U COJeit; COCTaBNATb Ha3BaHUA OKCUA0B, OCHOBA-
HWI, KNCNOT N CoNeit; CpaBHMUBATb BaJIEHTHOCTb U CTENEHb OKMUC/IEHUA; OKCUAbI, OCHOBAHMA, KUCIOTbI U
CO/IM NO COCTaBy; UCMONb30BaTh TabAMLY PACTBOPUMOCTU ANA onpeaeeHns PacTBOPUMOCTM BELLECTB;

yCTaHaB/ANBaTb reHETUYECKYIO CBA3b MeX Ay OKCUAOM VM TMAPOKCMAOM M Hao60pOT; NPUYMHHO-
CNeaCcTBEHHbIE CBA3K MEXKAY CTPOEHUEM aTOMa, XMMMUYECKOW CBA3LIO M TUMIOM KPUCTaNIMYECKON pe-
LUETKN XMMUYECKNX COEANHEHUIN; XapaKTePU30BaTb aTOMHbIE, MOJIEKYAPHbIE, MOHHbIE MEeTaN/INYecKue
KpUCTaNIMYecKne peLleTKu; cpedy pacTBopa C MOMOLLbIO WKasbl pH; NPpMBOAMTL NPUMEpPbHI BELLECTB C
pasHbIMM TUNAMM KPUCTANINYECKOM peLleTKn; NPoBOAMTb HabaogeHMA 3a CBOMCTBAMM BELLECTB U AB-
NEHUAMM, NPOUCXOAALLUMM C BELLLECTBAMM;

nccneaoBath cpeay PacTBopa C MOMOLLBIO MHAMKATOPOB; SKCNePUMEHTAIbHO Pa3iMyaTh KUCAOTbI U Le-
704U, NOJIb3YACh MHANKATOPAMM; UCMOJIb30BaTb NPU PELLEHNN PacyYeTHbIX 33434 NOHATUA «MaccoBas
[AONA 3/1eMEeHTa B BELLLECTBE», KMaCCOBasA 4014 PaCTBOPEHHOTO BelecTBa», «0bbemHan 404 rasoob-
pa3HOro BellecTsa»; NPOBOANTb PACUYETbI C MCMOb30BaHMEM NOHATMIA K MAccoBan A0A 3/1eMeHTa B Be-
LLEecTBE», KMACCOBas A0/ PACTBOPEHHOIO BELLECTBAY, KOObEMHas A0/ ra3006pa3HOro BELLECTBAY;
MCNO/Ib30BaTb MPMW XapaKTEPUCTMKE BELLECTB NOHATUA: «AUCTUANALMAY, KNEPEroHKa», KKpUctaanmsa-
uUMA», «BbiNapnBaHme», «GUIbTPOBAHNE», KBO3TOHKA, UM CYBANMALMA», KOTCTaUBaHUEY, KLLEHTPUDY-
TMPOBaHME», KXXMMUYECKAA PEaKLMAY, KXXMMUYECKOE YPaBHEHUEY, K PEAKLMM COEANHEHUAY, KPEeaKLMM
Pa3NOXKeHUAY», KPeaKLMn 0bMeHa», «PeakLumm 3aMeLLEHMA», KPeaKLMM HENTPANN3ALNNY, KIK30TEPMMU-
yecKme peakummn», «3HA0TEPMUYECKME PeaKLUUN», «PeakLUn FOPEHUA», «KaTainm3aTopbl», «pepmMeHTbI»,
«obpaTrmble peakuumn», «kHeobpaTMble peakLMmny, «KaTaIMTUYECcKne peakunmn», «HekaTanauTmieckme
peakuMm», «pag akTUBHOCTU METANNOBY, KTULPONN3Y;

YCTaHaB/1MBaTb NPUYNHHO-CNIeACTBEHHbIE CBA3UN MeEXAY d)MBW-IECKMMVI CBOMCTBAMM BeLlecTs 1 Cnoco-
6om pasaeneHuna CMECEﬁ; 06bACHATL 3aKOH COXpaHeHNnA maccCbl BeEWECTB C TOYKMN 3pEHNA aTOMHO-
MONIEKYZIAPHOro y4yeHuA, COCTaBNATb YPaBHEHNA XUMNYECKUX peaKu,Mﬁ Ha OCHOBE 3aKOHa COXpaHeHuA
MacCcCbl BeLWEeCTB; ONNCbIBATb peaKunn C NOMOLLbIO eCTeCTBEHHOIO PYCCKOTO A3blKa U A3blKa XUMUMW,

KnaccuouumpoBaTb XMMUYECKME PeakLmMmM NO YUCY U COCTaBY MCXOAHbIX BELLECTB M NPOAYKTOB peakK-
unK; TennoBomy 3GPeKTy; Ha MPaBJEHUIO NPOTEKAHWNA PeaKUMK; yYacTUIO KaTamM3aTopa; UCMNo/b30BaTb
TabauLy pacTBOPUMOCTU ANS ONpeaeieHUs BOSMOXKHOCTU NPOTEKAHWA peakunii 0bmeHa; 31eKTPoXK-
MUYECKUI pAL HanpAMKeHW (aKTMBHOCTN) MeTaNN0B 414 onpeaeneHNA BO3MOXKHOCTM NPOTEKaHUA pe-
aKLUMIA Mexa4y MeTaNslaMu M BOAHbIMUW PacTBOPaMM KUCIOT M coneli; HabaoaaTb M ONMUCbIBaTb NPU3HAKM



M ycnosma te4eHnAa XmuMmmn4yeCkKknx peaKu,MM, Aenatb BbiIBOAbl HA OCHOBAHWUK aHA/IU3a Ha6}'II'O,LI,EHVIl7I 3a 3KC-
NEPUMEHTOM;

NPOBOANUTb PACUETbl MO XMMUUYECKUM YPaBHEHMUAM Ha HAXOMKAEHME KOIMUYeCcTBa, MacChbl nan obbema
NPOAYKTa peakLMm No KOMYECTBY, macce Uin 06bemy NCXOAHOMO BELLLECTBA; C MCMO/Ib30BaHNEM MOHA-
TMA «A0NAY, KOTAa UCXOAHOE BELLECTBO AaHO B BUAE pacTBopa C 3aJaHHON MacCoBOM A0/1ei pacTBo-
PEHHOTO BELLECTBA MW COAEPKUT ONpeesieHHYIo A0110 NPpUMecei;

obpawatbes ¢ 1abopaTopHbIM 060PYA0BAHMEM N HarpeBaTe/IbHbIMU NPUOBOPaMM B COOTBETCTBMU C Npa-
BMUJTaMW TEXHUKM 6E€30MaCHOCTH; BbIMOIHATb NpOCTelLWne npuembl paboTbl c nabopaTtopHbiM 06opyao-
BaHMEM: 1ab0OPaTOPHbIM LUTaTUBOM; CMUMPTOBKOM; Hab0AaTb 32 CBOMCTBAMM BELLECTB U ABNEHUAMM,
NPOUCXOAALLMMM C BELLECTBAMM; OMNMUCHIBATb XMMUYECKUIA SKCMEPUMEHT C MOMOLLLbIO ECTECTBEHHOIO
(pycckoro nnm poaHoro) asbika M A3blka XMMUM; AeNaTb BbIBOAbI NO pe3y/ibTaTam NpoBeAeHHOro 3Kcne-
PUMEHTa; roTOBUTb PACTBOPbI C ONpeaeeHHOM MaccoBOl A0Nel PaCTBOPEHHOTO BELLLECTBA; MPUroTO-
BWUTb PacTBOP U paccymMTaTb MacCOBYIO A0/1t0 PAaCTBOPEHHOIO B HEM BELLLECTBA; MCNOb30BaTh NPWU XapakK-
TEPUCTMKE NPEBPALLEHMI BELLECTB NOHATUA: KPACTBOPY», «INEKTPOINTUYECKAA ANCCOLMALMNAY, «IEK-
TPONUTBI», KHE SNEKTPONUTBI», KCTEMEHb ANCCOLMALINNY, KCUNbHbIE 3EKTPOANTbI», «Cnabble 31eKTpo-
JINTbI», KKAaTUOHbI», KAHWUOHbI», KKUC/IOTbI», KOCHOBAHUAY, KCOJINY, KMOHHbIE peakuum», «kHeconeobpa-
3yIOLUIME OKCUAbI», €«CONE0bpasyloWwme OKCUAbI», KOCHOBHbIE OKCUAbI», KKUC/IOTHbIE OKCUAbI», KCpea-
HUWE COMNY», KKUCNbIE CONNY», KOCHOBHbIE CONNY», KTEHETUYECKUI pAaY», KOKUCAUTENIbHO-
BOCCTAHOBUTE/IbHbIE PEaKLMUN», KOKUCIUTE/bY», KBOCCTAHOBUTE/bY, KOKUC/IEHUE», KBOCCTAHOBEHUEY;
OMNUCLIBaTb PACTBOPEHME KaK PUINKO-XMMUYECKUIA MPOLECC; UAMIOCTPUPOBATb NPUMEPAMU OCHOBHbIE
MOJIOXKEHUA TEOPUM INEKTPONUTUYECKON ANCCOLMALUN; TEHETUUYECKYIO B3AaMMOCBA3b MEXKIY BelLLecTBa-
MM (NpOCTOE BEeLLLeCTBO — OKCUA, — MMAPOKCUA — CONb);

XapaKTepM3oBaTb 06LIME XMMUYECKME CBOMCTBA KMCNOTHBIX M OCHOBHbIX OKCUAOB, KMCNOT, OCHOBAHWUM U
CONemn ¢ No3nLMIA TEOPUM SNEKTPOSIUTUYECKON ANCCOLMALLIMK; CYLLHOCTb 3/1EKTPOIMTUYECKON guccoLma-
LMW BELLECTB C KOBAJIEHTHOM NOAAPHOMN M MOHHOM XMMMWYECKOW CBA3bIO; CYLLLHOCTb OKUCNTENBHO BOC-
CTAHOBMTE/IbHbIX PeaKLUii; NPUBOANTL MPUMEPDI PeaKL i, NOATBEPKAAIOLWMNX XMMUYECKME CBOMCTBA
KMC/TIOTHbIX M OCHOBHbIX OKCUAOB, KMC/IOT, OCHOBAHWUI U CONEN; CYLLLEeCTBOBAHME B3aMMOCBA3U MEX Y
OCHOBHbIMM K/1lacCaMy HEOPraHNYEeCKMX BELLECTB;

KnaccnduumpoBaTb XMMUYECKME peaKkLMm N0 KM3MEHEHMIO CTENEHEN OKUCIEHUA 31eMeHToB, 0bpa-
3YIOLLMX pearvpyroLLme BeLeCcTBa»; COCTaBAATb YPAaBHEHWA EKTPOIMTUYECKOM ANCCOLMALMMN KUCAOT,
OCHOBaHWI 1 CONEN; MONIEKYNAPHbIE, MOJIHbIE U COKPALLEHHbIE MOHHbIE YPAaBHEHMA peakLUuii € yyacTnem
3/1EKTPOJINTOB; YPAaBHEHUA OKUCAUTENBHO-BOCCTAHOBUTE/IbHBIX PEAKLMNIA, UCNONb3YA METOL, 3NEKTPOH-
Horo 6anaHca; ypaBHEHUS peakLuii, COOTBETCTBYHOLLMX NOC/NEA0BATENBHOCTU («LLENoYKe») NpeBpale-
HWIA HEOPTraHNYECKMX BELLECTB Pa3/IMYHbIX K/1ACCOB;

onpenenAaTb OKUCANUTENDb N BOCCTAHOBUTE/Ib, OKUCNEHNE N BOCCTAHOB/IEHUE B OKNC/ZIUTE/IbHO BOCCTAHO-
BUTEJIbHbIX PEeaKUMAX; YCTaHAB/IMBATb NPUYNHHO-CNEeOCTBEHHbIE CBA3U: K/1AaCC BEWECTBA — XUMUYECKNE
CBOWCTBA BeLllecTBa, Ha6I1IO,CI,aTb M ONUCbIBATb peakunn mexagy sNeKTponTamMmm C NOMOLLbIO eCTeCTBEH-
HOro (DYCCKOI'O nnn pO,EI,HOI'O) A3blKa N A3blKa XMUMUN; NPOBOAUTb ONbITbl, NOATBEPXKAAOWNE XUMNYE-
CKMe CBOMCTBA OCHOBHbIX K/1accoB HeopraHM4YeCKnx seLlecTs.

MeTanpeameTHble pe3yibTaTbl 06yyeHuUA.
Yyalwminca gonxeH ymeTb:

onpeanenAaTtb I'IpO6I'IeMbI, T. €. YCTaHaB/IMBAaTb HECOOTBETCTBNE MeXAY KelaeMbiM U AEﬁCTBMTe}'IbeIM,'
COCTaB/IATb CAIOXKHbIM NAaH TEKCTQa; BN1aAETb TaKUM BUOOM U3NTOKEHUA TEKCTA, KaK NOBECTBOBAaHUE,; NOL4



PYKOBOACTBOM yUMTENS MPOBOAMTb HENOCPeACTBEHHOE HabAoAeHMe; NoA, PYKOBOACTBOM yYuTENA
0pOPMAATL OTYET, BK/IOYAIOLWMIA ONMCaHWE HabloAeHNA, ero pe3ybTaToBs, BbIBOAOB;

MCNO/1b30BaTb TaKoW BUA, MbIC/IEHHOTO (MAeaNbHOIro) MOAENNPOBaAHMA, Kak 3HAKOBOE MOAENNPOBaHNE
(Ha NpuMepe 3HAKOB XMMUYECKUX SINEMEHTOB, XMMMYECKMX POPMYA); MCNONb30BaTb TaKoM BUA MaTepu-
aNbHOTrO (NpeaMeTHOro) MoAennupoBaHUA, Kak Gp1UsmMyeckoe moaennposaHue (Ha npumepe Mmoaennpo-
BaHWA aTOMOB U MOEKYN);

nosly4aTb XMMNYECKYI0 MHOOPMALLMIO U3 Pa3/IMYHBIX UCTOYHUKOB; OMNpeaensaTb OObEeKT U acMeKT aHan-
33 U CMHTE3a; ONpeaenaTb KOMNOHEHTbl 06 bEKTA B COOTBETCTBMM C aCNEKTOM aHa/iM3a U CUHTE3a; ocy-
LLEeCTBNATb KAYECTBEHHOE U KOIMYECTBEHHOE ONMCAaHME KOMMOHEHTOB 0ObEKTA; ONpeaensTe OTHoLe-
HUA 00BbEKTA C APYrMMU 0O6bEKTaMU;

onpeaensTb CyLEeCTBEHHbIE NPU3HAKKN 06beKTa; GOPMYANpPOBaTb TMMNOTE3Y Mo pelleHnto npobaem; co-
CTaBAATb NAaH BbINOAHEHUA y4ebHOM 3a4auu, peleHna npobaem TBOPYECKOro U MOMCKOBOrO XapaKTe-
pa, BbIMO/HEHMWSA MPOEKTa COBMECTHO C YUNTENEM; COCTaBAATb TE3UChI TEKCTA; BNAAETb TAKUM BUAOM
N3N103KEHWNA TEKCTa, KaK OnucaHne; NCnosib30BaTbh TaKoM BUA, MbIC/IEHHOrO (MAeanbHOro) MoAeNnpoBa-
HWA, KaK 3HaKOBOe MoZennpoBaHMe (Ha Npumepe CoCTaBAEHNA cxeM 06pPa3oBaHNA XMMMYECKOMN CBA3N);
MCMo/Ib30BaTh TakoM BUA MaTepuaibHOro (MpeamMmeTHOro) MoAeIMPoBaHMA, Kak aHa10roBoe MoAenpo-
BaHWe; UCNONb30BaTb TaKoW BUA, MaTepuanbHOro (NMpeameTHOro) MoaeNnpoBaHus, Kak dpusmyeckoe
MoAaenmMpoBaHue (Ha npumepe moaenelt CTPoeHUA aToMoB);

onpenenAaTtb 06BbEKTDI CpaBHEHMA N aCNEKT CpaBHEHUA O6'b€KTOB,' BbIMNO/THATb HEMNOJZIHOE O[],HOI'IMHEVIHOE
CpaBHeEHWE; BbINO/IHATb HENOJ/IHOE KOMMJIEKCHOE CPaBHEHUE; BbINOJIHATb NOJIHOE OLI,HOI'IVIHGVIHOG Cpas-
HEeHWe,; COCTaBNATb KOHCNEKT TEKCTA; CAaMOCTOATE/IbHO UCMNO/Ib30BaTb HENOCPeACTBEHHOE Ha6I'IIO,CI,eHVIe,'
CaMOCTOATENNbHO Od)OpMI'IﬂTb OTYET, BK/'II-OHaIOLLI,MVI onncaHune Ha6J1P0,EI,eHMﬂ, €ro pe3ynbraTtos, BbIBOAOB,
BbINOJIHATb NO/IHOE KOMMNJIEKCHOE CpaBHEHUE; BbIMOJIHATb CPaBHEHUE NO aHAaN0rnu;

COCTaB/IATb Ha OCHOBE TEKCTa Ta6I'IMLI,bI, B TOM yncne c npumeHeHmem cpeacts UKT;

noJ, pyKoBOACTBOM y4MTENA NPOBOAWUTL ONOCPEAOBaHHOE HabloAeHWEe; Mo PYKOBOACTBOM yunTens
0pOPMAATL OTUET, BK/IOYAIOLWLMIA ONMCAHNE SKCNEPUMEHTA, Er0 Pe3yAbTaToB, BbIBOAOB; OCYLLECTBAATL
MHAYKTMBHOE 0606LIeHWe (OT eAMHUYHOIO AOCTOBEPHOrO K 06leMy BEPOATHOCTHOMY), T. €. onpese-
NATb 06LMe CyLWecTBEHHbIE NPU3HAKM ABYX U 6osiee 06BEKTOB M GUKCUPOBATL UX B pOpMe NOHATMA UAn
CYKAEHUA; OCYLLECTBATbL AeAyKTUBHOe 0606LeHMe (noaBeaeHMe eAUHNYHOrO A0CTOBEPHOro nog o6-
LLlee AOCTOBEPHOE), T. €. aKTYa/IM3NPOBaTb MOHATUE UM CYXKAEHME, U OTOXAECTBAATL C HUM COOTBETCT-
BYIOLLME CYLLECTBEHHbIE NPU3HAKM 04HOTO UK Bonee 06HLEKTOB;

onpeaensaTb acCNeKT KnaccudrKaumm; OCyLLECTBAATb KAaccMbUKaLMIO; 3HaTb M MCNOIb30BaTb Pa3any-
Hble GopMbI NpeacTaBAeHMA KnaccubUKaLmMmM; COCTaBAATb HA OCHOBE TEKCTA CXeMbl, B TOM YnCAe C Npu-
MmeHeHuem cpeacTs UKT; camocTosTesIbHO 0pOpMIATL OTYET, BKIIOUYAIOLWMIM ONUCAHNE IKCNEPUMEHTA,
€ro pesynbTaToB, BbIBOAOB; MCMO/b30BaTb TAKOM BUA, MbIC/IEHHOTO (MAEaNbHOI0) MOAENNPOBAHMA, KaK
3HaKOBOE MOZEeIMpoBaHMe (Ha NpuMepe YPaBHEHUI XUMUYECKUX PeaKrLmii);

pa3n4yaTtb obbem u coaepxaHue NoHATUN; Pa3ninyaTb poaoBoE N BUAOBOE NOHATUA,; OCYLLLECTBNATDL
poaoBnaoBoe onpegeneHne HOHHTMﬁ;

Aenatb NOMETKM, BbIMUCKKU, ULUTUPOBAHME TEKCTA; COCTAaBAATb AOKNA4; COCTAaB/AATL HA OCHOBE TEKCTa
rpadukn, B Tom uncae c npumeHeHnem cpencts MKT; BlageTb TaKMM BULOM U3I0KEHNUA TEKCTA, KaK
paccyXaeHue; MCNoNb30BaTb TaKoW BUA, MbICIEHHOTO (MAeanbHOr0) MOAENIMPOBaHMA, KaK 3HaKoBoe
MoZennpoBaHue (Ha NpumMepe ypaBHEHUI peakLmnin AMCCoUMaLMm, MOHHBIX YPaBHEHUIA peaKkumi, noay-
peaKuMii OKUCNEHMSA - BOCCTAHOB/IEHMA); Pa3MyaTb KOMMOHEHTbI [OKa3aTeNbCTBa (TE3NC, apryMeHTbI U
dopmy goKasaTenbCTBa);



JINYHOCTHbIE pe3ynbTaTbl 06yueHUs.
y“IaLLI,MVICﬂ AON1XKeH 3HAaTb U MOHUMATb:

OCHOBHbIE UCTOPUYECKME COObITUS, CBA3AHHbIE C PAa3BUTMEM XMMMUU N 0BOLLLECTBA; AOCTUKEHUA B obnac-
T XMMWU N KYNbTYPHbIE TPAAMLUNK (B YAaCTHOCTW, HayYHble TPaauLMN) CBOEM CTPaHbl; 06LLLEMMPOBLIE
JOCTUXKeHUs B 06/1aCTU XUMUK;

OCHOBbI 340P0BOro 06pasa XU3HK; NpaBuaa NOBeAEHUA B Ype3BblYaHbIX CUTYaLMAX, CBA3AHHbIX C BO3-
AeNCcTBMEM Pa3/IMUHbIX BELLLECTB; COLMaAbHYIO 3HAYMMOCTb M coaepKaHne NpPodeccunin, CBA3aHHbIX C
XUmMmmen;

OCHOBHblE NpaBa M 06583aHHOCTU rpaXkAaaHMHa (B TOM YMC/e yYaLerocs), CBA3aHHbIE C JIMYHOCTHbIM,
npodeccnoHanbHbIM 1 XU3HEHHbIM camoonpeaeieHUem; UCMbITbIBaTb: YyYBCTBO ropA0CTM 32 POCCUIA-
CKYIO XMMMYECKYIO HaYKY M YBaXKeHUE K UCTOPUMN ee PasBUTUS;

YBaXKeHUE U NPUHATUE AOCTUKEHUIN XUMUU B MUPE; YBAXKEHME K OKPYXKAOWUM (YYaLLMMCA, yYUTensam,
poAUTENAM M AP.) — YMETb C/YLWaTb U C/bIWAaTb NapTHepPa, MPM3HaBaTh NPABO KaXA0ro Ha cobcTBeHHoe
MHeHMEe U NPUHUMATb peLleHMA C Y4eTOM NO3ULIMIA BCeX YYAaCTHUKOB; CAMOYBaXKeHNe M SMOLMOHANbHO
NOMI0XUTENbHOE OTHOLLIEHUE K cebe;

npu3HaBaTb: LLEeHHOCTb 340P0BbA (CBOEro U APYrUX Ntoaein); HeobX0AMMOCTb CaMOBbIPaXKeHUA, Camo-
peanusaumn, CouManbHOro NPU3HaHKS;

0CO3HaBaTb: FOTOBHOCTb (MM HErOTOBHOCTb) K CAMOCTOATE/IbHbIM NOCTYNKamM W AeACTBUAM, NPUHATUIO
OTBETCTBEHHOCTM 33 UX Pe3y/bTaTbl; FOTOBHOCTb (M1 HEFOTOBHOCTb) OTKPbITO BblpaaTb M OTCTanBaThb
CBOO MO3ULMIO M KPUTUYHO OTHOCUTLCA K CBOMM NOCTYMNKaMm;

NpoABAATb: A06POXKENATENbHOCTb, OBEPUE N BHUMATEIbHOCTb K /II0AAM, FOTOBHOCTb K COTPYAHUYECTBY
n Apy>6e, 0KazaHUIO MOMOLLM HYXKAAOWUMCA B HEWN; YCTOMUMBLIN NO3HABaTEIbHbIA MHTEPEC, NHULNA-
TUBY U N110603HATENBHOCTb B M3YYEeHUU MUPa BELLLECTB U PeakLUnit; LLeneycTpeMIeHHOCTb U HacToNY K-
BOCTb B AJOCTMXEHUN LieNIel, TOTOBHOCTb K NPE0AO0NEHUIO TPYAHOCTEN; yOEIKAEHHOCTb B BO3MOXHOCTH
No3HaHWA NPUPOAbI, HEOBXOAUMOCTU Pa3yMHOrO MCMOIb30BaHMA AOCTUMKEHUIN HaYKM N TeXHONOMUIA ANs
pa3BuTMA 0bLecTBa;

YMEeTb: YCTaHaBAMNBATb CBA3b MEXKAY LLe/Iblo U3YYEHMSA XUMUKN U TEM, AN YEro OHO OCyLLecTBAAeTCs (Mo-
TUBaMM); BbINOAHATL NPOrHOCTUYECKYH CAMOOLLEHKY, PEryIPYHOLLYI0 aKTUBHOCTb JIMYHOCTM Ha 3Tane ee
BK/IIOYEHMWSA B HOBbIN BUA AeATENbHOCTU, CBA3AHHbIN C HAYaIOM M3y4YeHUs HOBOro y4ebHoro npeameTa
— XMMWU; BbINONHATb KOPPUTMPYIOLLLYIO CAMOOLEHKY, 3aK/1H0YaIOLLYIOCA B KOHTPO/E 32 MPOLECCOM M3Y-
YEeHUA XMMUWN U BHECEHUU HEOBXOAMMBIX KOPPEKTMBOB, COOTBETCTBYIOLMX 3Tanam M cnocobam mnsyye-
HMA KypCa XMMWUK; CTPOUTb KU3HEHHbIE U NPOPECCUOHabHbIE NAaHbl C YYETOM KOHKPETHbIX COLManbHO-
NCTOPUYECKUX, MOSIUTUYECKMX YU IKOHOMUYECKMX YCI0BUIA; OCO3HABATb COBCTBEHHbIE LLEHHOCTU U UX CO-
OTBETCTBME NPUHUMAEMbBIM B }KM3HU PELLEHMAM; BECTU AMAIOT HA OCHOBE PAaBHOMPABHbIX OTHOLEHUI U
B3aMMHOTO YBayKeHWA; BblAeNATb HPABCTBEHHbIM acMneKT NoBeAeHUA U COOTHOCUTb NOCTYMKKM (CBOW U
APYrvX Ntofeit) U cobbITUA C MPUHATBIMU STUYECKMMM HOPMaMU; B NMPeaenax CBOMX BO3MOXKHOCTeN npo-
TMBOAEWNCTBOBATb AEUCTBUAM M BAUAHUAM, NPEeACTaBAAIOLLMM YrPO3Y }KMU3HK, 340Pp0Bb0 U Be3onacHo-
CTW NIMYHOCTU 1 obLLecTBa.



CopeprkaHue nporpammbl yuebHoro Kypca 8 knacca (2 yaca)
BeegeHue (5 u)

Mpeamet xumumn. Metoabl NO3HAHUA B XMMUU: HabalogeHWe, SKCNePUMEHT, moaennpoBaHue. NCcTouHu-
KM XMMUYECKOM MHPOopMaL MK, ee NoNyYeHME, aHANNU3 U NPeaCcTaBeHne ero pesynbTatoBs. [oHATME O
XMMUYECKOM 3/1emeHTe N Gopmax ero CyLLecTBoBaHMA: CBOOOAHbBIX aTOMaXx, MPOCTbIX U C/IOXKHbIX Belle-
CTBax.

MpeBpalLeHua Bewects. OTANYME XMMUYECKUX PEAKLNIN OT PUINYECKUX ABAEHUIN. POSIb XMUMNK B KN3HM
yenoseka. Xemoduama n xemoopobus.

KpaTkue ceseieHNA U3 UCTOPUMN BOZHUKHOBEHMA U PA3BUTUA XMMUU. PONb OTeUEeCTBEHHBIX YYEHbIX B CTa-
HOBJIEHUM XMMMYECKON Hayku — paboTbl M. B. JlomoHocoBa, A. M. byTtneposa, 4. . MeHaeneesa.

XMMMYECKan CMMBOJIMKA. 3HAKM XMMUYECKMX 31EMEHTOB U MPOUCXOMKAEHUE UX Ha3BaHMI. XMMUYECKne
dopmynbl. MHAEKCH! M KO3 dMLMEHTbl. OTHOCUMTEIbHbIE aTOMHAN U MOAEKYNSPHaA Maccol. MpoBeaeHmne
pacyeToB MacCOBOM A0AN XMMUYECKOTO 3/1eMeHTa B BELLECTBE Ha OCHOBe ero GopmyIibl.

Mepuoanyeckas cuctema XuMmmnyecknx anementos . N. MeHaeneesa, ee CTpyKTypa: masnble 1 601b-
LUKe nepunoapl, rpynnbl U noarpynnbl. lMepnoanyeckas cMcTema Kak crpasodHoe nocobue ans nosayde-
HUA CBEAEHMI O XMMUYECKUX dNEMEHTAX.

OemoHcTtpaunn. 1. Mogenu (lwapoctepskHesble n CTioapTa—bpurneba) pasnmuHbiX NPOCTbIX U CAOMKHbIX
BelecTs. 2. Konnekyusa CTEKNAHHOM XMMUYECcKol nocyabl. 3. Konnekuus matepunanos U U3gennii s HUX
Ha OCHoBe antoMuHuA. 4. Bsanmogelictene mpamopa ¢ KUCI0TON U MOMYTHEHWE N3BECTKOBOM BOAbI.

NabopaTopHble onbITbl. 1. CpaBHEHME CBOMCTB TBEPAbIX KPUCTANNNYECKUX BELLLECTB U PAaCcTBOPOB. 2.
CpaBHeHMe CKOPOCTU MCNapeHun BOAbl, 0AEKOI0HA U 3TUI0BOTO CNUpTa ¢ GUAbTPOBaANAbHOM Bymarm.

Tema 1. AToMbl XMMUYECKUX 3nemeHToB (10 u)

ATOMbI KaK popma CyLLLeCTBOBAHMA XMMUYECKMX 3N1eMeHTOB. OCHOBHbIE CBEAEHNA O CTPOEHWUM aTOMOB.
[loKa3aTenbCTBa CI0XKHOCTM CTpoeHna aTomoB. OnbiTel Pesepdopaa. MNnaHeTapHaa MoAenb CTPOEHUA
aToma. CoCTaB aTOMHbIX A4epP: NPOTOHbI, HEUTPOHbI. OTHOCMTENbHAA aTOMHan macca. BsaumocsaAsb no-
HATUI «NPOTOH», KHEUTPOH», KOTHOCUTEIbHAA aTOMHasA Macca». M3ameHeHWe Yncna NPoTOHOB B A4PE
aTomMa — 06pa3oBaHME HOBbIX XMMUYECKUX 3/1IEMEHTOB.

M3meHeHne yncna HEﬁTpOHOB B A4pe aTOmMa — o6pa3OBaHme M30TONOB. COBpeMEHHOG onpeaeneHune
NOHATUA KXMMUYECKUIN 31eMeHT». M30Tonbl Kak Pa3HOBMOHOCTM aTOMOB O4HOTO XMMNYECKOTO 31EMEH-
Ta.

3J'IeKTp0HbI. CTpOEHVIe S/IEKTPOHHDbIX ypOBHEVI dTOMOB XMMUYECKUX 3/TEMEHTOB MaJibiXx NepnooB. Mo-
HATME O 3aBepPLUEHHOM 3/IEKTPOHHOM ypPOBHE.

Mepuoanyeckas cucTeMa XMMMYECKuX aiemeHToB [. . MeHaeneesa u CTpoeHme aTOMoB — ¢pusmye-
CKMI CMbICN NOPAAKOBOrO HOMEPa 3/1eMeHTa, HOMepa rpynnbl, HOMepa nepnoaa. MameHeHue uncna
3/1eKTPOHOB Ha BHELUHEM 3/IEKTPOHHOM YPOBHE aTOMa XMMMUYECKOTO 3/1eMeHTa — 0bpasoBaHKue Noso-
UTENbHbIX U OTPULATE/bHbBIX MOHOB. MOHbI, 06pa3oBaHHble aTOMamMn METaNN0B U HEMETaNNOB. Mpu-
YMHbI USBMEHEHWNA METANIMYECKUX N HEMETANIMYECKMUX CBOMCTB B Nepuoaax v rpynnax. ObpasosaHue
6MHapHbIX coegmnHeHnin. MoHATUE 06 MOHHOM cBA3KN. Cxembl 06pa30BaHNS MOHHOW CBA3K. B3aumopen-
CTBME aTOMOB 3/1eMEHTOB HEMETANN0B MeKAy coboi — obpasoBaHMe ABYXaTOMHbIX MOIEKY NPOCTbIX
BewecTB. KoBasieHTHaA HENONAPHAA XMMMUYECKas CBA3b. INEKTPOHHbIE U CTPYKTYpPHble popmMyibl.



B3anmogencrTeme aToMoB HEMETA/I/IOB MeXKAay cobo — obpasoBaHne BUHAPHbBIX COeAUHEHUI HEMme-
TaNN0B. DNEKTPOOTpULLaTENIbHOCTL. KOBaneHTHaA nonapHan ceA3b. [TOHATME O BaIEHTHOCTM KaK CBOWMCT-
Be aTOMOB 06pa30BbIBaTb KOBaJIEHTHbIE XMMUYECKMe cBA3N. CocTaBneHne dopmyn BUHAPHbIX coeanHe-
HWI NO BaNIEHTHOCTU. HaxoxaeHne BaneHTHOCTM No dopmyne BUHAPHOrO coeamHeHus. BsaumoaeicT-
BME aTOMOB MEeTaIJIoB MexXay coboli — 0bpasoBaHMe MeTaNINYeckux KpucTannos. MNoHATHe 0 meTan-
JINYECKO cBA3M.

JemMoHCTpaLmn: Mogenm aToMoB XMMUYECKMX 3/1eMeHTOB, MNepuoguyeckas cuctema XMMMUYECKUX ane-
meHTOoB [I. . MeHgeneesa (pasnumyHble Gpopmbl).

NabopaTtopHble onbiThl. 3. MogenmMpoBaHMe NpUHLUMNA AEACTBUA CKaHMpPYloWero Mukpockona. 4. MN3ro-
TOB/IEHME MoAeNielt MoNeKyN BUHapHbIX coeanHeHUI. 5. MU3roToBneHne moaenu, UANCTPUpYoLw e
CBOWCTBA METa/I/INYECKOM CBA3M.

Tema 2. MpocTble BewecTsa (4 )

MonoXKeHne MeTaniIoB N HEMETa/108 B [lepnoanyeckon cucteme Xmmmdeckux anementos . U. MeH-
Aeneesa. BaxHelWwmne NpocTble BELWECTBA — MeTa/Nbl (3Keneso, atoMUHUIA, KaNbLWUA, MarHnii, HaTpuii,
Kanuii). Obwue pumsnyeckne cBOMCTBa MeTaN10B. BaxkHelWwne NpocTble BellecTBa-HeMeTan b, 06paso-
BaHHblE aTOMaMM KMCA0POAa, BOAOPOAA, a30Ta, cepbl, docdopa, yrnepoaa. MoneKy bl NpoCTbIX Be-
LLecTB HEMETANIZIOB — BOAOPOAA, KUCIOPOAaA, a30Ta, ranoreHos. OTHOCUTEIbHAA MONIEKYIAPHAA Macca.
CnocobHOCTb aTOMOB XMMUYECKUX 31EMEHTOB K 06pa30oBaHMO0 HECKONbKUX MPOCTbIX BELLECTB — aNNo-
Tponua. AnnoTponHble MoanduKkaumm kucnopoaa, pocdopa, onosa.

MeTannuyeckne u HemeTaIM4ecKne CBOMCTBA NPOCTbIX Beww,ecTB. OTHOCUTE/IbHOCTb 3TOTO MOHATUA.
Yucno Asoragpo. Konnuectso Bewectsa. Monb. MonapHaa macca. MonsapHbIi 06bem rasoobpasHbix
BellecT. KpaTHble eAUHULbI U3SMEPEHUA KOIMYECTBA BELWECTBA — MWUJIMMOJb U KUIOMO/b, MUTUMO-
NIAPHAA N KNJIOMOJIAPHAA MACCbl BELLLECTBA, MUAIMMOJIAPHDLIA N KNJIOMOJAPHbBIN 06bembl ra3oobpasHbix
BeLecTB. PacyeTbl C MICNOAb30BaHMEM NOHATUIN KKOIMUYECTBO BELLECTBAY, K MONIAPHAA Macca», KMONAP-
HbI 06bEM rasoB», «4MCcN0 ABoraspo».

[eMoHCTpaumm: noayyeHme o3oHa, obpasubl 6enoro n ceporo 0/108a, 6enoro n KpacHoro pocoopa.
HekoTopble MeTan/bl U HEMEeTa/bl C KOANYECTBOM BelecTBa 1 Mosib. MonsipHbli 06bem razoobpasHbIx
BELL,ECTB.

JNTabopaTtopHble onbITbl. 6. O3HaKOMAEHME C KONNEKUMEN meTannoB. 7. O3HaKOMAEHUE C KoNeKumei
HemeTan 08

Tema 3. CoegMHEHUA XMMUYECKUX 3nemeHToB (13 y)

CreneHb oKucneHun. CpaBHEHWE CTENEHU OKUCIEHUA U BafieHTHOCTU. OnpeaenieHne CTeneHun okuce-
HWUA 31eMeHTOB B BMHaPHbIX coegnHeHusax. CoctaBneHne Gopmyn BUHApHbIX coeanHeHn, obwmin cno-
cob nx Ha3BaHMI. BUHapHbIe coeANHEHNA METANN0B U HEMETANNO0B: OKCUAbI, XN0pUAbI, Cynbduabl 1 Np.
CocTaBneHue nx Gopmyn. BUHapHbIE COeAUHEHMA HEMETANIOB: OKCUAbI, IETyYMEe BOLOPOAHbIE COeaM-
HEHMSA, X COCTaB M Ha3BaHuA. [peacTaBUTENN OKCUMAO0B: BOAA, YIIEKUC/bIN ra3, HeralweHasa U3BecTb.
MpeacTaBUTENN NETYYNX BOLOPOAHBIX COEAMHEHUIA: XTIOPOBOAOPOA Y AMMMAK.

OCHOBaHWMs, NX COCTaB M Ha3BaHMA. PacTBOPUMOCTb OCHOBAHWIA B Boge. MNpeacTaBuUTenu Wwenoyei:
rMOPOKCUADbI HATPUA, Kanua n KanbLma. NoHATUE 06 MHAMKATOPAX U KaYeCTBEHHbIX peakLmax. Kucnorsl,
MX COCTaB M Ha3BaHus. Knaccudukauma kucnort. MpeacraBuTenn KUCAOT: CEPHasn, COMAHasNA, a3oTHas. Mo-
HATWE O LWKasie KUCAOTHOCTU (WKana pH). M3ameHeHWe oKpacku MHAMKaTOpoB. CoMM Kak NPonsBoaHble
KMCNOT M OCHOBAHMUI, UX COCTAB U Ha3BaHWA. PactBopumocTb coneli B Boae. MNpeactasutenn conem: xao-
puAa HaTpuA, KapboHaT 1 docdaT Kanbuma. AMopdHbIE U KpUCTANNYECKUE BELLLECTBA.
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MeXxXmoneKkynapHble B3aMMO,CI,eVICTBVIﬂ. Tunbl KPUCTANSTMYECKUX PELLETOK. 3aBMCMMOCTb CBOICTB Be-
ecTB OT TUNOB KPUCTANINTUHECKUX PELLUETOK.

Yucrble Bewectsa U cmecu. anMepr KNOKUX, TBEPObIX N I'a3006pa3HbIX cmecei. CBOMCTBA YNCTbIX Be-
uects 1 cmecelt. Ux coctaB. MaccoBas 1 o6bemHas D0/ KOMMNOHEHTa cmecun. PacyeTbl, CBA3aHHbIE C
MCNON1Ib30BaHNEM NOHATUA «A0NA».

OemoHcTpaunmn. O6pasubl OKCMA0B, KNCNOT, OCHOBAHMI U cosiei. Moaenn KpuUctaninyeckmx pelle-
TOK Xnopuaa HaTpus, anmasa, okcmaa yrnepoaa (IV). KUchoTHo-LeNoUYHble MHANKATOPbI, U3SMEHEHUE UX
OKpPacCKM B Pas/IMyHbIX cpenax. YHMBepCcasibHbIN MHAMKATOP U U3MEHEHNE ero OKPACKM B Pas3/INYHbIX
cpegax. WWkana pH.

JNTabopaTtopHble onbITbl. 8. O3HaKOMAEHME C KoNNeKkunen okecnaos. 9. O3HaKoOMIEHWE CO CBOMCTBaMM
ammmaka. 10. KauecTBeHHas peakuus Ha yraekucablii ras. 11. OnpegeneHuve pH pacTBopoB KMCNOTbI,
wenoun v Boapl. 12. OnpeaeneHme pH nMmoHHOro 1 s6104HOrO COKOB Ha cpese nioaos. 13. O3HaKom-
JNIeHne ¢ Koanekumen coneit. 14. O3HaKoMIEHUE C KONIEKLMEN BELLLECTB C PasHbIM TUMOM KpUcTanaandye-
CKOW pelleTku. M3rotoBneHne mogenei KpUcTaainyeckux peweTtok. 15. O3HakomieHne ¢ obpasuom
ropHoM nopoapl.

Tema 4. U3ameHeHus, npoucxogauwme c sewectsamm (124)

MoHATUE ABAEHMUIA, CBA3AHHbIX C USMEHEHUAMM, NPOUCXOAALLMMM C BELLLECTBOM. ABJEHUSA, CBA3AHHbIE C
N3MEHEHNEM KPUCTANIMYECKOro CTPOEHMSA BEL,ECTBa NPKU NOCTOAHHOM ero coctaBe, — GpuaMyeckue fABs-
neHua. dusmyeckne ABNEHUA B XUMUW: SUCTUANALMSA, KPUCTANAN3aUMA, BbiNapMBaHUE N BO3TOHKA Be-
wecTs, duaAbTPOBaHUE N LeHTPpUdYrpoBaHue. ABneHuUs, cBA3aHHbIE C USMEHEHMEM COCTaBa BELLLECTBa,
— XMMMYECKME peaKkumm. MpUsHaKM 1 yCIoBUA NPOTEKAHUA XMMUYECKMX peaKL M. BbiaeneHume Tennotbl
M cBeTa — peakumnm ropeHns. NMoHATME 06 3K30- 1 SIHAOTEPMUYECKUX PeaKLUAX.

3aKOH COXpaHeHUs Macchl BELWLECTB. XMMUYECKME YypaBHEHMUA. 3HAYEHNE NHAEKCOB U KOIOOULIMEHTOB.
CocTaB/ieHMe YPaBHEHNI XMMUYECKUX PeaKLMin. PacyeTbl MO XMMUYECKUM ypaBHEHMAM. PelueHne 3a4au
Ha HaxoXAeHWe KONMYecTBa, MacCbl MAKM 06beMa NPOAYKTA PeakLuMm No KOANYecTsy, macce Uam obbemy
NCXOAHOrO BellecTBa. PacyeTbl ¢ MCNONb30BAHMEM NOHATUA «A0NA», KOTA4a UCXOAHOE BELWECTBO AaHO B
BM/e pacTBOpa C 3a4aHHOM MacCOBOW 0/1ei PAaCTBOPEHHOIO BELLECTBA MU COAEPKUT ONpeneeHHyo
O0N0 NpUMmecen.

Peakumn pasnoxkeHusa. MNpeactaBneHne 0 CKOPOCTU XMMUYECKUX peakumii. KaTannsaTtopbl. PepmeHTbl.
Peakuuu coegnHeHusn. Kataantnmyeckne n HeKaTaIMTUYECKMUE peakumnmn, obpaTtnmble U HeobpaTUMble
peakumn. Peakumu 3amelleHmaA. PAg akTMBHOCTM METa/IJI0B, €ro UCMOJiIb30BaHWe A/1A MPOrHO3MPOBaAHNUA
BO3MOXHOCTM NPOTEKAHMA PeaKLMI MeXAY MeTaalamMu U KUCNOTaMW, PEAKUMIA BbITECHEHUA OQHUX Me-
Ta/IJI0B U3 PACTBOPOB MX CONEN APYrMMU MeTannamu. Peakumm obmeHa. Peakuuu HelTpanusaumm. Yc-
NIOBUA NPOTEKAHNA peakuuin obmeHa B pacTBOpax A0 KOHLUA. TUMbl XMMUYECKMX PeaKLU Ha npumepe
CBOWCTB BOAbl. Peakuna pasnoxKeHna — 3NeKTpoans Bogbl. Peakunm coeagMHeHnA — B3aMMOLENCTBME
BOZbl C OKCMAAMM METANNIOB U HEMETANIOB. YC/IOBME B3aMMOLENCTBUA OKCUMAO0B METaN/I0B U HEMETA-
NoB ¢ Bogoi. MoHATUE «rMapoKCuabl». Peakuun 3amelyeHuns — B3aMMoAencTBme Bogbl C METaNIaMMU.
Peakuuun obmeHa — rugponns BeLLecTs.

JdemoHcTpaumu. NMpumepbl GU3NYECKUX ABNAEHUIA: a) NnaBAeHWe napaduHa; 6) BO3roHKa Moaa unm
6€eH30MMHOM KUCNOTbI; B) pacTBOpPEHUE OKpaLleHHbIX coield; ) auddy3unsa AyLmnCTbIX BELLECTB C ropaLlen
NAMMNOYKM HaKanmBaHusA. Nprmepbl XMMUYECKUX ABAEHUIA: @) ropeHne marHus, ¢ocdopa; 6) B3aMmo-
AencTBne CONAHOM KNCOTbl C MPaMOPOM UM MEJIOM; B) NoslydeHne ruapokcnaa meau (I1); r) pacreo-
peHne NoNyYEeHHOTro rMAPOKCMAA B KUCNOTaX; 4) B3anmogencremne okenga megm (ll) c cepHolt Knucnotoi
NPV HarpeBaHUK; e) pasfoXKeHNe NepmaHraHaTa Kaauma; ) pasnoxKeHue nepokcnaa BoAopoaa ¢ Momo-
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b0 AMOKCMAA MapraHLa M KaTanasbl KapTodens naM MopKoBU; 3) B3aumogenctene pasbasieHHbIX
KMC/IOT C MeTallamu.

NabopaTtopHble onbITbl. 16. MpoKannBaHue megm B NaamMmeHn cNMpToBKK. 17. 3amelleHne meam B pac-
TBOpE Xnopuaa meau (Il) >kenesom.

MpakTukym 1. MpocTenwme onepawumm ¢ BelecTsom (3 u)

1. NMpaBunna TexHNKU BesonacHocTM Npu paboTe B XMmMYeCcKoM KabuHeTe. Mpuembl obpalieHuns c nabo-
paTopHbIM 060pYA0BAHNEM M HAarpeBaTebHbIMKU NpUbopamu. (NpoBoauTCs B pasgene «BeeaeHune»)

2. MpuroTtoBieHWe pacTBopa caxapa M pacyeT ero MaccoBoOW 40U B pacTBope. (nposoauTtcs B Teme 3) 3.
MpPU3HaKM XMMUYECKMX peakuuin. (nposBoauTtcs B Teme 4)

Tema 5. PactBopeHue. PactBopbl. CBOMCTBA pacTBOPOB 3/1eKTPoMTOB (14 )

PacTBopeHMe KaK pU3MKO-XMMMUYECKUI Npouecc. MoHATUE O rmapaTax u Kpuctannorngpartax. Pacteo-
pumocCTb. KpuBble pacTBOPMMOCTM KaK MOZE/b 33aBUCUMMOCTU PACTBOPUMOCTM TBEPbIX BELLECTB OT TEM-
nepaTypbl. HacblWweHHble, HEHACbIWEHHbIE 1 NEPECHILLEHHbIE PACTBOPbI. 3HAaYEHWEe PacTBOPOB AN NPU-
poAbl M CeNbCKOro X03sMCTBA. [TOHATME 00 31IEKTPOINTUYECKOM AMCCoLMaLMN. DNEKTPOANTbI U HEINEK-
TPOAUTbI. MexaHW3M AMCCOLMALLMIA IEKTPOIUTOB C PA3/INYHBIM XapaKTepom cBA3U. CTerneHb 3/1eKTpo-
NMTMYeckoi guccoumaumm. CunbHble U cnabble 3NeKTpoAnTbl. OCHOBHbIE NONOMXKEHNA TEOPUN SNEKTPO-
JNINTUYECKON aMccoumaumm.

MNoHHble ypaBHEHUA peakuuit. Peakummn obmeHa, nayuime Ao KoHua. Knaccudukauma MOHOB U UX CBOM
ctBa. KnMcnotbl, nx Knaccuomnkaums. uccoumaums KMCAOT U UX CBONCTBA B CBETE TEOPUM 3/1EKTPOIUTH-
yeckol guccoumaumm. MonekynapHble U MOHHbIe YpaBHEHWUA peakuuit. Bsanmoaeincremne KUCAOT C Me-
TanNamu. INEKTPOXMMUYECKNI PAL HaNPAKEHUIA MeTan08. B3aumoaencreme KMCNOT C OKCUAAMMU Me-
Tann08B. B3aumoaencrTeme KUCIOT C OCHOBAHUAMM — peakuma HelTpanusaunn. Bsanmogencremne Kncnot
c conamu. Mcnonb3zosaHue TabaunLbl pacTBOPUMOCTU OIS XaPaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCAOT.
OcHoBaHus, Ux Knaccuounkauma. Anccoumaums oCHOBaHUI U UX CBOMCTBA B CBETE TEOPUM I/TEKTPOIUTU-
yeckol guccoumaumnmn. Bsanmoaeicremne ocHoBaHmMI ¢ conamu. Mcnosb3osaHue TabaunLbl pacTBOPUMO-
CTV ANA XapaKTEPUCTUKN XUMUYECKNX CBOMCTB OCHOBaHWUI. B3aumoaeincTeme Wwenoyei ¢ okcuaamm He-
metannos. Conun, Ux guccoumaums n CBOMCTBA B CBETE TEOPUM 3EKTPOIUTUYECKON AMCCOLMaLINN.
B3sammogencTaue conelt c meTannamm, ocobeHHOCTM 3TUX peaKkuuini. B3aumoaencreme conei ¢ Conamu.
Mcnonb3osaHune TabanLbl paCTBOPUMOCTM AJ1A XapaKTEPUCTUKN XMMUYECKUX CBOWUCTB COEN.

0O606uieHMe cBegeHUIt 06 oKcuaax, ux kKnaccuduKkaumm n cBoicTeax. FleHeTUYECKne paabl metanna u
HemeTanna. FeHeTMyecKan CBA3b MeXay Knaccamm HeopraHuyeckmnx sewwects. OKMCAUTENbHO - BOCCTa-
HOBUTe/bHbIe peakuun. OnpeaeneHue cTeneHel OKUCAeHMA ANA 31eMeHTOoB, 06pasyloLuUX BELLeCTBa
pa3HbIX K1accos. PeaKumm MOHHOIro 06MeHa M OKUCANTEIbHO-BOCCTaHOBUTE IbHbIE peakunn. OKncau-
TeNlb U BOCCTAaHOBUTE/b, OKUCNEHUE U BOCCTaHOBeHUe. CocTaBneHMe YpaBHEHNN OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIX PeaKLUMin MeTOA0M 3N1eKTPOHHOro banaHca. CBOMCTBA NPOCTbIX BELWECTB — MeTal-
JI0B U HEMETA/IOB, KUCNOT U CONEl B CBETE OKMUCNTE/IbHO-BOCCTAaHOBUTENbHbIX Peakuuii.

JemoHcTpaunn. McnbiTaHMe BELLLECTB M UX PACTBOPOB Ha 3/1IEKTPONPOBOAHOCTb. 3aBUCUMOCTb 3/1IEKTPO-
NPOBOAHOCTM YKCYCHOM KMCAOTbI OT KOHUEHTPAUUK. [BMKeHNe OKpalLleHHbIX MOHOB B 31€KTPUYECKOM
nose. B3anmoaencreme LMHKa C CEPOM, CONAHOM KUCNOTON, xnopuaom meaum (I1). FTopeHne marHus.
B3anmopaencrame x10pHOM N CEpPOBOAOPOAHOMN BOAbI.

NabopaTopHble onbITbl. 18. B3aMmoaeincTeme pacTBOPOB X10pMaa HaTpuA U HATpaTa cepebpa. 19. Mony-
YyeHne HepacCTBOPUMOTO r’MAPOKCHAA M B3aumoaencTene ero ¢ Kucnotamu. 20. Bsaumogeictemne

KMCAOT C OCHOBaHUAMU. 21. B3anmoaencTeme KUC/A0T C OKCUAAMM METannos. 22. B3aumoaencreme Ku-
CNOT C MeTannamu. 23. Bsanmogencrame KMCIOT C conamu. 24, Bsaumogencreme Wenoven ¢ KUCIoTaMu.
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25. B3anmoeicteue Lwenovei ¢ okcnaamm HemeTannos. 26. Bsanmogeiicteue wenoyei ¢ conamu. 27.
MonyyeHne n CBOMCTBA HEPACTBOPMMbIX OCHOBaHUN. 28. B3aumoaelicTBME OCHOBHbIX OKCUAOB C KUC/O-
Tamu. 29. Blamoaencrasme oCHOBHbIX OKcMA0B ¢ Bogon. 30. B3aumogencrasme KUCAOTHbIX OKCUA0B C
wesnoyamu. 31. B3aumoaencrame KUCOTHbIX OKCUA0B C BoAon. 32. BsaumogeiicTBmne conel ¢ KUcaoTa-
mu. 33. Bsaumopgeiicteume conen c wenovamu. 34. Bsaumopgeiicteume conei c consmu. 35. Bsammogencr-
BME PACTBOPOB CO/IEN C MeTanlaMu.

MpakTnkym 2. CBOMCTBa PacTBOPOB 31EKTPOANTOB (2u)

1. MloHHble peakumun. 2. YCNIOBUA TEYEHUA XMMUYECKUX PEAKLIUA MeXKay pacTBOPaMM 3/1EKTPOIMTOB A0
KOHUa. 3. CBOMCTBA KMCNOT, OCHOBAHUM, OKCMA0B U cosielt. 4. PelleHne skcnepmMmeHTa ibHbIX 3a4ay.

YyebHo-meToaNuEeCKNit KOMNNEKT
1. FabpuensaH O.C. Xumusa. 8 Knacc: yd4ebHUK ans obweobp. yupexaerHnin. — M.: lpoda, 2016.

2. labpuenan O.C. Xummsa. 8 Knacc: pabouyas TeTpagp K yuebHury O.C. Nabpuenara / O.C. Mabpue-
naH, A.B. Awykosa. - M.: lpoda, 2017

3. BupTyanbHasa wkona Kupunna n Medogma. Ypoku xumun Knpunna n Medoaums. 8-9 knacc. 2005

4, lapa H.H., Fabpycesa H.N. CopHUK 3aaay ana npoBeAeHUsA YCTHOMO 3K3aMeHa Nno XMMKK 3a Kypc
OCHOBHOW WKoAbI. 9 Knacc. — M.: poda, 2000.
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KanenpapHo-teMaTnyeckoe rnjaHmpoBaHue
No TemMma ypoka 8a |Kop-| 86 |[Kop-| 8B | kop- |[Aomaw
ypo ata | P2 | para | PS'C | para | PENT | M€
Ka A umsa A uuns A umAa 3aga-
HuMne
1. §2
NMpeameT xumMnn. Bewlecrtsa.
5 M.p. Npasuna obpalieHus c nabo- npasu-
' paTOpHbIM 060pyAoBaHueEM. Mpa- _’:_E no
Buna Tb B nabopatopumn.
3. |lMepuoaunyeckas cmctemMa xmMuye- 85
CKux anemeHtoB [1.1. MeHpeneesa.
4 Xnmnyeckune dopmynbl. OTHOCHK- 86
" |TenbHas aTOMHasa U MOJIEKYNSIPHbIE
Maccbl
c  [Maccosasi gonsi anemenTa B coeau- iaﬂg‘:
HEHUN TETPpAaanN
6. |OCHOBHble CBEAEHUA O CTPOEHUM rn.7
aTOMOB.
7. |N3MeHeHMsa B cocTase aaep aTo- §8
MOB. M30TOonbl
8. |CTpoeHune aneKTpoHHbIX o6onoyvek §9
aToOMOB
9. §6-9
NMNCX3 n cTpoeHne aTtoma
10. §10
XuMmnyeckasa ce4a3b, ee eunabl. MoH-
Has XMMUYECcKasa CBA3b
11. §11
KoBaneHTHasa HenonspHasa xmmmye-
CKas CBA3b
12 KoBaneHTHas nosisspHasd XxmMp4ye- 8§12
" |ckas cBS3b
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13. §13
MeTannunyeckas xmMmyeckasi CBs3b

14. NHON-
KoHTponbHas pabota no teme BUAY-
«ATOMblI XMMNYECKUX DJTEMEHTOB» anbHoe

15. [Kpuctannnyeckue pelieTku n.23

16. §14
lMpocTbie BewecTtBa — MeTaNbl.

17. 8§15
lMpocTbie BewecTBa — HeMeTasUlbl

18. §16
KonnyecTtBo BelwecTBa.

19. . 8§17
MonsipHbIn 06beM rasos

20. |CteneHb okncnenus. buHapHble §18
coeanHeHuns

21. |Okcuabl. JleTyune BoAOpOAHbIE CO- §19
eANHEHUS

22. §20
OcHoBaHwus

23. §21
Knucnotbl

24. §22
Conu

25. §22
Conu.

26. |O606uweHmne «OCHOBHbIE KaCChl (§:§BT202
HeopraHM4yecKkmnx BewecTs» PUTB)

27. §24
Yuncrtble BewecTtBa n cMecu

28. |MaccoBas n obbemMHas 4oNsA KOM- §25
MOHEHTOB CMecu

29. §25

PacueTbl CBA3aHHble C NOHATUEM
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A01un

30, |KOHTPONbHaS paboTta N23 «Coeau- ::ﬂ;‘
HEHUS XMMUYECKUX DSIEMEHTOB>» ATbHOE
nHAN-
31. |AHanM3 KOHTPOJIbHOM paboThl BUAY-
aJ/ibHOEe
32 MNMpakTnyeckasa pabota «lpuroTos- Odop-
" |neHune pacTtBopa caxapa v onpeae- "’“"gb
Y, aboT
neHne MaccoBoK A0SN ero B pac- P Y
TBOpE>»
33. §26
dunsnyeckme ABNEHNS B XUMUMN.
34. §27
XuMmmyeckume peakumm
35. §28
XnMmyeckune ypaBHeHus
36. |PacyéTbl N0 XMMNUYECKUM ypaBHe- §29
HUAM
37. |Peakumun pasnoxeHus §30
38. |Peakunun coegmnHeHuns §31
39. §32
Peakuuun 3amewieHus.
40. 8§33
Peakunmn obmeHa.
41. Tynbl XMMUYECKNX peaKkumi Ha §34
npuMepe BoAbl
42 NnHAN-
KoHTposnbHas pabota «/3MeHeHuUs, BUAY-
npoucxoasume C BewecTsamMmm» anbHoe
UHAN-
43. |AHaNN3 KOHTPOJSIbHON paboThl BUAY-
aJ/ibHO€e
Odop-
a4 MpakTnyeckas paboTa «lpn3HaKku Th
XUMUYECKUX peaKkunmn» pabory
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45, §35
PacTtBopeHue, pacTBOPUMOCTb
46. §36
dneKkTponmTMyeckas gmccoumnaums
47. |OCHOBHbIE MOJIOXEHUS TEOPUN §37
3NEeKTPOINUTUYECKON AMccounaumm
48. §38
NOHHble ypaBHEHUS
49. |Kncnotbl, knaccudmkaums n ceBon- §39
cTBa
50. |OcHoBaHus, Knaccmpukaumsa v §40
CBOWCTBA
Okcuabl, Knaccudukaumst n CBom-
cTBa
52. . §42
Conwu, knaccndukauma u CBOMCTBA.
53. §43
FeHeTnyecKkas CBA3b Mexay Knac-
CaMu BeLLecTB
54, §44
OkucnuTenbHo-
BOCCTaHOBUTE/bHbIE peaKLumn
55. §44 (no
MeToa 31eKTpOoHHOro 6anaHca KOHUa)
56. Odop-
MNpakTnyeckasa pabota «MoHHbIE MUTh
peakunm>» paboty
57 MpakTnyeckas paboTta «Ycnosus Odop-
" |npoTekaHna XMMUUYECKNX peaKkuni ""”gb
aboT
MexXay pacTBOpaMum 3/1eKTPOSIMTOB P 4
A0 KOHUa»
58. . §39-44
0O606LieHVe 3HaHUN 0O XUMNYECKNX
peakumax
59. |Ntorosas kOHTposnbHas paboTa ::2;'

17



dJibHOE

60. UHOM-

AHann3 KOHTpPOJIbHOW paboThl BuAy-
anbHoe

61. |Pe3eps

62. Peseps

63. Peseps

64. Peseps

65. Peseps

66. Peseps

67. Peseps

68. Peseps
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