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Hloachumenvnas 3anucka

Pabouas mporpamma cocraBieHa Ha ocHoBe dDenepanbHOT0 KOMIIOHEHTa 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 00I1ero 00pa30BaHus [0 XUMHH.

Pabouas mporpamma opueHTUpOBaHA Ha HCIIOJIb30BaHHE yueOHMKa <Xumus § kimacc>. Y4eOHHUK
s obmieoOpazoBarenbHblx  yupexaeHuid. O.C  .T'abpuensa-M.,JApoa,2009r. VueOHHK
COOTBETCTBYET (heAepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
OCHOBHOTO 00111er0 00pa3oBaHus M0 XUMHH U peanu3yeT aBTopckyto nporpammy O.C. I"abpuensHa.

JlaHHasi mporpamMma KOHKPETH3UPYeT COJIep)KaHWe CTaHmapra, JaéT pacrpeneieHue ydeOHBIX
4acoB 10 pas3aeiaM Kypca, IOCIeIOBATEIbHOCTh H3YyYCHHUS TEM M pas3ieioB C Y4ETOM
MEXIIPEIMETHBIX U MPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTO IMpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
yuamuxcs [Iporpamma paccunrana Ha 68 yacoB (2 yaca B HEJIEINIO).

Cooeporcanue npozpammpl HATIPABICHO HA OCBOCHHUE yJAITUMUCS 3HAHWW, YMEHUI M HABBIKOB
Ha 6a30BOM ypOBHE, YTO COOTBETCTBYeT OOpa3oBaTeIbHON MPOrpaMMe MIKOJIBI.

Ilenu uszyuenus xumuu ¢ 8 knacce:

* OCBOGHHME Ba)XHEHIIMX 3HAHWI 00 OCHOBHBIX TMOHATHSX W 3aKOHAX XHWMHH, XHUMHYECKOU
CHMBOJIHKE;

* OBJAJICHWE YMCHUSMHU HAONIONaTh XUMHUYECKUE SIBJICHUS, TPOBOJUTH XUMHUYECKUN
OKCTIEPUMEHT, MPOU3BOJUTH PACUYEThl Ha OCHOBE XMMHYECKUX (OPMYN BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIN;

* pa3BHTHE TIO3HABATENBHBIX HWHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Tporecce
MPOBEJICHUSI XUMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSITEIBHOTO MNpPHOOpEeTeHUs 3HaHWM B
COOTBETCTBUU C BOZHUKAIOIIUMH KU3HEHHBIMU MTOTPEOHOCTAMU;

* BOCHHUTAHHME OTHOLIEHUS K XUMHHM Kak K OJHOMY HU3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AIIEMEHTY 00IIeUeI0BEUYECKON KyIbTYypHI;

* MpPUMEHEHUE MOJYYCHHBIX 3HAHUN M yMEHUH i1 0e30MacHOro HCIOJIb30BAHMS BEIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX 33a/1a4 B
MOBCEIHEBHON JKU3HH, MPEAYNPEKICHUS SBICHUN, HAHOCSAIIMX Bpell 3J0POBBIO0 UEJIOBEKa H
OKpY’Karollen cpene.

3aoauu:

1.ChopmMupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XUMHH;

2.BocnuthIBaTh OOIICUYEIIOBEUECKYIO KYIBTYPY;
3. Yuurth HaOM01aTh, MPUMEHSTH MOJTYYCHHbBIC 3HAHUS HA MPaKTUKE.
COAEPKAHUE U3YYAEMOI'O KYPCA U IVIAHUPYEMBIE PE3YJIbTATBI
Tema 1. BBenenue B xumuto (6 1)
XuMUs — HayKa O BEIIeCTBaX, X CBOMCTBAX U MPEBPALICHUSIX.

IloHsATHE O XUMHYECKOM DJIEMEHTE U (I)OpMaX €To CyHICCTBOBAHUA: CBO60I[HBIX aToOMax, MMpOCThIX
n CJIOXKHBIX BCIICCTBA

HpCBpaH_[eHI/IH BCIIICCTB. OTnnune XUMHUYCCKUX pCaKLII/Iﬁ oT (bI/I3I/IquKI/IX sBieHui. Poiap Xxumuu
B )KM3HH YCJIOBCKA.

KpaTKI/Ie CBCIACHUA U3 UCTOPHUU BOBHUKHOBCHUSA U PA3SBUTUA XUMUH. HepI/IOIl anxumun. Ilonstue



o ¢unocodckom xkamue. Xumus B X VI B. Pazsutne xumun Ha Pycu. Pojb 0TeueCTBEHHBIX YUEHBIX B
CTaHOBJICHUM XHMHUYECKOHM Hayku - paborsr M. B. JlomonocoBa, A. M. Bbyrneposa, /I. U.
Menneneesa.

XuMuYecKasi CUMBOJIMKA. 3HAKM XMMMUYECKUX 3JIEMEHTOB M IPOUCXOXKICHHE HX Ha3BaHMI.
Xumnueckue ¢opmynsl. Uaaekcsl n kod¢hduirenTsl. OTHOCHTENBHBIE aTOMHAs M MOJIEKYJISIpHAs
Macchl. Pacuer MaccoBO# 0 XUMUYECKOTO JIeMEHTa 1Mo (popMysie BeuiecTsa.

[Tepuonnueckas cucremMa xumuuyeckux emeHToB . M. MenzeneeBa, ee CTpyKTypa: Majble U
0oJbIIME MEpUOAbl, TPYNNbl U MOArpyNmnbl (TiaaBHas U nobouHast). Ilepuoanueckas cucrema Kak
CIPaBOYHOE OCOOUE IS MOJITyUYEHUS CBEACHUN O XUMUYECKHUX DJIEMEHTAaX.

Pacuérupie 3amaun. 1. HaxoxneHne OTHOCUTENBbHOW MOJIEKYISIPHOM MacChl BEIIECTBA IO €ro
XUMHUYECKOH (hopmyrie. 2. BeluncieHnne MaccoBOil 101 XUMUYECKOTO 3JIEMEHTa B BELIECTBE IO €r0

dbopmyre.
[IpakTuueckass padorta Ne 1

[IpaBuna TexHuku O€30MacHOCTH TMpH paboTe B XUMHUecKOoM KabuHere. JlaGopaTtopHoe
00opynoBaHUE U 0OpaIeHNe ¢ HUM.

[TpakTueckass pabota Ne 2
HabGnronenue 3a ropsimeid cBe4voit.
[IpeameTHBIC pe3ynbTaThl 00yUCHUS
VYyanuiicsi JOJDKEH YMETh:

. HCII0JIB30BaTh IIPpH XapaKTCPUCTUKE BEIICCTB IMOHATHA: «aTOM», «MOJICKYJIIAa», «XUMUYECKHH
SJICMCHT», «XUMUYECKUN 3HaK, HWJIW CHMBOII», «BCHICCTBO», «IIPOCTOC BCHICCTBO», «CIOKHOC
BCIICCTBO», «CBOMCTBa BCIIECTBY, CXUMHUYCCKHUC SIBJICHU, (((bHSH‘IeCKI/Ie SABJIICHUSD),
((KOS(b(bI/IHI/IeHTBI», «UMHACKCBD», «OTHOCUTCIIbHAA aTOMHAA MAaCCa», KOTHOCUTCIIbHAA MOJICKYJISIpDHAA
Macca», «MacCoBasd J0JIA SJICMCHTA»,

. 3HATb: MNPEAMCTbI H3YUYCHUA CCTCCTBCHHOHAYYHLIX JUCHUILNIMH, B TOM YHCIC XHUMHUU;
XUMHUYCCKUC CUMBOJIbI, UX HAa3BaAHHWA U ITPOUSHOIICHUC,

. KJ'IaCCI/I(l)I/II_[I/IpOBaTB BCHICCTBA IO COCTAaBy Ha IMPOCTBIC U CIIOXKHBIC,
. pa3jinviaThb: TCJIa U BCIICCTBA, XUMHUYECKUM JIEMEHT U MpOCTOC BCIICCTBO,

e  OMNHUCHIBAThH: (POPMBI CYIIECTBOBAHUS XUMUYECKUX IEMEHTOB (CBOOOHBIE aTOMBI, POCTHIE
BEIIECTBA, CJOXHBIE BEIIECTBa); TaONWuHyro ¢opmy Ileproauueckoil CHUCTEMbl XMMHYECKHX
AJIEMEHTOB; MOJIOKeHHe >eMenTa B Tabnune JI. V. MenneneeBa, UCTIONb3ys MOHATUS «IIEPHO,
«TpYIIay, «rJIaBHAs MOATPYIIay, «[1000YHas MOArPYIINaY; CBOMCTBA BEIIECTB (TBEPIBIX, KUKHUX,
ra3oo0pas3HbIX);



e  OOBSICHATH CYIIHOCTh XMMHYECKHX SBJICHUH (C TOYKM 3pPEHUS ATOMHO-MOJICKYJSPHOTO
YUYCHHS) ¥ UX PUHIUNUAIBHOE OTINYUE OT (PU3NIECKUX SIBIICHUI;

e  XapaKTEepH30BaTh: OCHOBHBIC METOJ(bl M3YYCHHS €CTECTBEHHBIX TUCHMIUIMH (HaOnroneHue,
9KCIIEPUMEHT, MOJEIUPOBAHME); BEILECTBO IO €ro XUMHUYECKOH (hopMyse COINIaCHO ILIAHY:
KAaueCTBEHHBIH COCTaB, THUIl BelIeCTBA (MPOCTOE WM CJOKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIPHAsI Macca, COOTHOILIEHHE MACC JIEMEHTOB B BELIECTBE, MACCOBBIE J10JIU
3JIEMEHTOB B BEUIECTBE (IS CI0XKHBIX BELIECTB); POJIb XUMHHU (IIOJIOKUTENbHYIO M OTPULIATEIbHYIO)
B JKU3HHU YEJIOBEKA, apryMEHTHPOBATh CBOE€ OTHOILIEHUE K 3TOU MpobiieMe;

. BBIYUCIIAATE OTHOCHUTCIIBHYIO MOJICKYIIIPHYIO MACCy BE€IICCTBA W MACCOBYIO  IOJIIO
XUMHWYECCKOT'O 3JICMEHTA B COCANHCHUAX,

e  TMPOBOJUTH HAOJIO/ICHUS CBOMCTB BEIIECTB U SBJICHUMN, TPOUCXOSIIINX C BEIIECTBAMU;

e coOmMIOMATH TpaBWJIA TEXHUKHA OE30IMacCHOCTH TIPH MPOBEJICHUU HAOMIOJICHUN U
71a00paTOPHBIX OIBITOB.

MertanpeaMeTHbIE pe3ybTaThl 00yUeHUS
VYyammiicss J0JDKEH YMETh:

e  ONpeneNsITh NpoOJIeMBbl, T. €. YyCTaHaBJIMBaTh HECOOTBETCTBUEC MEXKIY KEITACMBbIM H
JIEMCTBUTEIIBHBIM;

o COCTaBJIATH CJIOKHBIH IIJIaH TCKCTAa,
. BJIaJC€Th TaKUM BHAOM H3JIOKCHHUA TEKCTA, KaK IIOBECTBOBAHUC,
. 10 pPYKOBOJACTBOM YUHUTEIIA IIPOBOANTE HCIIOCPEACTBCHHOC Ha6J'IIOI[CHI/Ie;

. 1o pPYKOBOJACTBOM YYMTECIIA O(bopMHHTB OTYET, BKJIFOUAIOIIUM OITHCAaHHUE HaGJ’II-O,I[eHI/IH, €ro
PE3YIbTATOB, BEIBOJIOB,

. HCIIOJIB30BAaTh TaKOM BHUA MBICICHHOI'O (I/I,[[eaJ'ILHOFO) MOACIHUPOBAHUSA, KaK 3HAKOBOC
MOACIINPOBAHUC (Ha MMpUMECPEC 3HAKOB XUMHUYCCKUX 3JICMCHTOB, XUMHUYCCKUX (1)OpMy'J'I);

. HCIT0JIB30BaTh TaKOM BHUA MaTCpUAIIBHOTO (HpeHMCTHOFO) MOJACIUPOBAHUA, KaK (1)I/IBI/I‘leCKOG
MOJCINUPOBAHUC (Ha puMepe MOACIUPOBAHNA aTOMOB U MOJ'IeKyJ'I);

. MoJIy4aTb XUMHUUYCCKYIO I/IH(i)OpMaI_II/IIO U3 Ppa3JIMYHBIX UCTOYHHUKOB;

. ONpCACIIATD 0OBEKT M aCIEKT aHAIN3a U CHHTC3a,

. ONpCACIIAATL KOMIIOHCHTBI 00BbEKTa B COOTBETCTBUH C ACIIEKTOM aHaJIn3a U CHHTC3a,
. OCYIICCTBJIATHL KAUCCTBCHHOC U KOJIMYCCTBCHHOC OIMTMCAHNEC KOMIIOHCHTOB 06T>CI(T8.;

. ONpCACIIATE OTHOIICHHUA 00BeKTa ¢ ApYruMHu O6’beKTaMI/I;



e ONpEIENATH CYIIECTBEHHBIC MPU3HAKU 0OBEKTA.
Tema 2. ATOMBI XUMUYECKUX 3JIEMEHTOB (7 4)

ATOMBI Kak q)opMa CYIICCTBOBAHUA XUMHUYCCKHUX 3JICMCHTOB. OCHOBHBIE CBCACHHA O CTPOCHHUU
aToMoB. Jloka3zaTenbcTBa CIIOKHOCTH cTpoeHus aroMoB. OmbIiTel Pesepdopaa. [Tnanerapuas moaensb
CTPOEHUS aToMa.

CocraB aTOMHBIX Si/IEp: MPOTOHBI M HEUTpOHBL. OTHOCUTENbHAS aTOMHas Macca. B3auMocsssb
MOHATUHN «IIPOTOHY», KHEUTPOH», KOTHOCUTEJIbHASL AaTOMHASI MACCay.

H3menenue uuncia IMPOTOHOB B AJpP€ aTOMa - 06pa301aaH1/1e HOBBIX XUMHWYCCKHUX DJICMCHTOB.

W3MeHeHne uyucina HEWTPOHOB B dAape aromMa - oOpa3zoBaHue u30TONOB. CoBpeMEHHOE
OTpEJIeNIEHNuE TOHATUS «XUMHUYECKUH 31eMeHT». M30Tombl Kak pa3HOBHIHOCTH AaTOMOB OJIHOTO
XMUMHYECKOTO AJIEMEHTA.

OnektpoHbl. CTpoeHHE JJICKTPOHHBIX O00OJIOYEK AaTOMOB XHUMHYECKHX 3jJeMeHTOB Nel-20
nepuoanueckoit cucrteMbl JI. M. MenneneeBa. IloHATHME O 3aBEpHIEHHOM W HE3aBEPUICHHOM
ANIEKTPOHHOM CJI0€ (SHEPTETHUECKOM YPOBHE).

[lepuonnueckas cucrema XuMu4eckux sneMeHToB J[. M. MenpaeneeBa M CTpOEHHE aTOMOB:
(bM3UYECKUi CMBICI MMOPSAIKOBOTO HOMEpPA JIEMEHTa, HOMEpa IPYIIIbI, HOMepa epHo/ia.

N3menenne umncia SIEKTPOHOB Ha BHEUIHEM OJIIEKTPOHHOM YPOBHE aToMa XUMHYECKOIrO
JJIeMEHTa - 00pa30BaHME TOJIOKUTENbHBIX W OTPULATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHbIE
aTOMaM{ METa/lIOB M HeMeTayuioB. [IpuuuHBl M3MEHEHHS METATMYECKHMX U HEeMEeTaJUTMYeCKHUX
CBOJCTB B MEpHOJIaX U TPYIIIaX.

OO6pazoBanue OMHApHBIX coeauHeHui. [TonsaTne 06 noHHOU cBs3H. CXeMbl 00pa30BaHUs HOHHON
CBSI3H.

BzaumopelicTBue aTOMOB XHMHYECKHUX 3JIE€MEHTOB-HEMETAJIOB MCKAY coOoi - O6pa3OBaHI/IC
ABYXAaTOMHBIX MOJICKYII IPOCTBIX BCUICCTB. KoBanenTtHas HCIIOJIIPHAsA XUMHNYCCKaAs CBA3b.

DNEKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

BaumoneiicTBue aToMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXIy co0oil - obpa3oBaHHe
OMHApPHBIX COCIMHEHUN HEMETAIJIOB. OJEeKTPOOTpHIATeNbHOCTh. [lOoHSATHE O KOBallEHTHOMN
MOJIAPHOM CBSI3HU.

BzauMmoneiicTBe aTOMOB XMMHYECKHX 3JE€MEHTOB-METAJIOB MCKAY coboit - O6pa3OBaHI/Ie
MCTAJUIMYCCKUX KPHUCTAJIIIOB. IloHsTHE O METATNINYECKOMN CBS3H.

JeMmoHcTpaiu. Monenu  aToMOB  XMMHYECKMX  3JeMeHTOB. Ilepuoamueckas  cucrema
XUMHU4YEeCKUX 351eMeHToB J. 1. MeHaeneena.

[IpenmeTtHble pe3ynbTaThl 00y4YeHUs



VYyamuiics J0JDKEH YMETh:

e  HCIIOJIb30BaTh IIPU XapaKTEPUCTUKE AaTOMOB MOHATHUS: «IIPOTOH», KHEUTPOH», «IIIEKTPOHY,
«XHUMHUYECKHHN DJIEMEHT», «MAaCCOBOE YHCIIO», «U30TOI», «AJEKTPOHHBIN CIIOW», «IHEPreTUYECKUN
YPOBEHbY», (BJIEMEHTBI-METAIUIbI», «IJIEMEHTBI-HEMETAUIbDY; IPU XAPAKTEPUCTHKE BELIECCTB
MOHATUSL «MOHHAS CBSI3b», «MOHBD», «KOBAJICHTHAsI HEMOJISIPHAS CBS3bY», «KOBAJCHTHAS MOJIAPHAS
CBSI3bY», «AJIEKTPOOTPHULATEIBHOCTDY, «BAJIECHTHOCTHY, «METAJIIMYECKAS CBSI3bY;

e  OIMUCHIBATH COCTaB M CTPOEHHE AaTOMOB 3JIEMEHTOB C IMOPSJIKOBHIMM HOoMmepamu 1—20 B
[Iepnoanueckoii cucreme xumuueckux ieMeHToB J[. . Menneneesa;

®  COCTaBJIATh CXEMBbI PACHPEICICHUS JJIEKTPOHOB IO DJIEKTPOHHBIM CJIOSIM B JIEKTPOHHOMU
000JI04KE aTOMOB; CX€Mbl 00pa30BaHUs PAa3HBIX TUIOB XMMHUYECKON CBSI3U (MOHHOW, KOBAJIEHTHOM,
METaJJINYECKOMN );

e  OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKUX AJIIEMEHTOB (3apsiioB siaep
aTOMOB, YHCJIA DJIEKTPOHOB HA BHEITHEM JJICKTPOHHOM CJIO€, YHCIIO 3aIOTHSIEMBIX JJICKTPOHHBIX
CIIO€B, PayC aToOMa, dJIEKTPOOTPULIATEIbHOCTh, METAIIINYECKHE U HEMETAJUIMUECKHE CBOICTBA) B
nepuojax u rpymnmax (TyiaBHeIX noarpymnmnax) [lepuoandeckoit cHCTEMbI XUMUYECKUX JIEMEHTOB /I,
N. MengeneeBa ¢ TOYKH 3pEHUS TEOPUU CTPOCHHS aTOMa;

e  CpaBHHMBATh CBOMCTBA aTOMOB XMMHUYECKHX JIEMEHTOB, HAXOAAIIUXCS B OJHOM TEPUOJIC HIIH
rnaBHo moarpynne Ilepuoanueckoit cucteMbl xumuueckux sneMeHtoB [[. M. Menneneesa
(3apsI0B siIep aTOMOB, YMCHIA JIEKTPOHOB HA BHEIIHEM AJICKTPOHHOM CJIOE€, YHCIIO 3aIOJHSIEMBIX
ANEKTPOHHBIX  CJIOEB,  paguyCc  aroMa,  JJIEKTPOOTPHUIATEIBHOCTh,  METAUIMYECKHE |
HEMETAJUTMYECKUE CBONCTBA);

e JaBaTh XapaKTEPUCTUKY XUMHUYECKHUX BSJIEMEHTOB MO MX mojoxkeHuio B [lepuoamueckoit
cucteMe xumudeckux anmemeHToB JI. M. MenneneeBa (XMMHUYECKHI 3HAK, MOPSAKOBBIM HOMED,
MepUOJ, TpyIIa, MOArPYIIa, OTHOCUTENIbHAs aTOMHAas Macca, CTpOEHHE aromMa — 3aps sipa,
YHCIIO IPOTOHOB U HEUTPOHOB B sijipe, OO0Ilee YKHCIO 3JIEKTPOHOB, PACIpEIEICHHUE IEKTPOHOB MO
AIIEKTPOHHBIM CJIOSIM);

. OIIPCACIIATh THUIL XUMHUYECKOH CBA3H I10 (bopMlee BCIICCTBA,
. IPpUBOIUTDL IPUMEPLI BEUICCTB C PA3HbIMHA THIIAMHA XUMHYECKOM CBA3H,

e  XapaKTepH30BaTb MEXaHU3Mbl OOpa30BaHMs KOBAJEHTHON CBs3M (OOMEHHBIN), MOHHOM
CBSI3M, METAJUNINYECKON CBA3H;

e  YCTaHaBIMBAaTh MPUYMHHO-CIICJCTBEHHbIE CBSI3M: COCTAB BEIIECTBA — THUIl XUMHUYECKOU
CBSI3U,

. COCTaBJIATH (I)OpMyJ'IBI 6I/IHapHBIX COCIUHEHMH T10 BAaJICHTHOCTH,

. HaxoaAuThb BAJICHTHOCTB 3JICMCHTOB I10 (bopMyne 6I/IHapHOFO COCAMHCHMA.



MeranpeaMeTHbIe pe3ynbTaThl 00ydeHUs
Yyamuiicst JOJDKEH YMETh:
e (opMyIHpPOBATH TUIIOTE3Y MO PEIICHUIO MTPOOIIEM;

e  COCTaBJATH IUIAH BBHIMOJIHEHUS Y4YeOHOW 3amaud, pEUIeHHs MPOoOJIeM TBOPUYECKOTO W
IIOMCKOBOI'O XapaKTepa, BHIIOJIHEHUS IIPOEKTAa COBMECTHO C YUUTEIIEM;

. COCTaBJIATH TE3HUChI TCKCTA,
. BJIaJC€Th TAaKUM BHAOM H3JIOKCHHUA TCKCTA, KaK OIIMCAHUEC,

e  HCMOJIb30BaTh TaKOW BHUJ MBICICHHOTO (MII€aIbHOTO) MOJICIUPOBAHMs, KaK 3HAKOBOE
MO/ISTMPOBaHUE (HA TPUMEPE COCTABIICHUS CXeM 00pa30BaHUS XUMHUUECKOU CBSI3H);

e  HCIOJIb30BaTh TaKOM BHUJ MaTepUaibHOIO (MPEIMETHOI0) MOJEIMPOBAHUS, KaK aHaJIOr0OBOE
MO/JIEIUPOBAHHUE;

e  HCIOJIb30BaTh TaKOW BUJ MaTepUaIbHOIO (MPEAMETHOT0) MOJIEIUPOBAHUS, KaK (pu3ndeckoe
MOJIeTMpOBaHue (Ha TPUMEPE MOJIENIEH CTPOCHHS aTOMOB);

e ONpEeneNniaTb 0ObEKTHl CPABHEHUS U aCIeKT CPaBHEHHS 0OBEKTOB;
e BBINOJIHATH HEMOJIHOE OJTHOJMHEITHOE CPAaBHEHHUE;
e BBITNOJIHATH HEMOJIHOE KOMIUIEKCHOE CPABHEHUE;

. BBIIIOJIHATDH ITOJTHOC OHHOHHHeﬁHoe CpaBHCHHC.

Tema 3. Ilpocteie BemecTBa (54)

[TonoxeHne METAJIOB U HEMETANIOB B MEPHOJNYECKON CHCTeMe XUMUYeckux anemeHToB [[. 1.
MenneneeBa. BaxxHeiiline mpocThie BEIECTBA - METAJUIBL: KEJIe30, ATFOMUHUN, KalbIUH, MarHui,
HaTpuii, kanuil. O0mue pusnueckrue CBOMCTBa METAILIIOB.

Bakneiinne npocTsie BeUIeCTBa - HEMETallIbl, 00pa30BaHHBIE aTOMaMHU KHCIOpOJa, BOJAOPO/a,
a3zoTa, cepsbl, dochopa, yrnmepoga. CnocoOHOCTh aTOMOB XHMHUYECKHUX AJIEMEHTOB K 00pa30BaHUIO
HECKOJIBKUX MPOCTHIX BEHIECTB - aJUIOTPONHS. AJUIOTPOITHbIE MOAU(UKAINK KHcTopoaa, hocdopa u
oJioBa. Meramnnueckue M HEMETaUIMYECKHE CBOMCTBAa MNPOCThIX BewecTB. OTHOCUTENBHOCTH
JIEJIEHHS IPOCTBIX BEIIECTB HA METAJUIbl U HEMETAJLIbI.

ITocrostnaas ABoranpo. KosmmdectBo BemiectBa. Mosb. MonsipHas Macca. MossipHblit 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble €IMHUIBI KOJUYECTBA BEIIECTBA — MUJUIUMOJIb U KHUJIOMOJIb,
MUJUTUMOJISIpHAsE ¥ KWJIOMOJISIpHAsT MacChl BEIECTBA, MIJLTUMOJISIPHBIA U KUJIOMOJISIPHBIA 0OBEMBI
ra3o00pa3HbIX BELIECTB.



PacdeTsl ¢ HCIIOIB30BaHUEM ITOHATHI «KOJIMYECTBO BCIICCTBA», «MOJISIpHAA Macca», <<MOH$IpHBII>’I
00BeEM ra3oB», «IIOCTOSIHHAasA ABora;[po».

Pacuernsie 3amaun. 1. Beiuucienue MONSIpHON Macchl BEIIECTB MO XUMHUYECKUM (dopmynam. 2.
Pacuersl ¢ UCHOJIB30BaHUEM NOHATHH «KOJWYECTBO BEUIECTBA», «MOJISIPHAS Macca», «MOJIAPHBII
00BEM T'a30B», «IIOCTOSTHHAST ABOTAIPO».

JemoncTpauuu. HekoTopsle MeTauibl U HEMETAUIbI KOJWYECTBOM BellectBa 1 mMoab. Mojenb
MOJIIPHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

[IpenmMeTHbIE pe3yabTaThl 00y4EHUS
VYyammiics J0JDKEH YMETh:

° HCIIOJIB30BATh IMPU XAPAKTCPUCTHKE BCIICCTB IOHATHA: «MCETAJIbD», <«IIJIACTHUYHOCTLY,
«TEIUIONPOBOJHOCTE», «BJICKTPOIMPOBOAHOCTL», «HEMCTAJUIBI», «AJJIOTPONHUA», «AJJIOTPOITHBIC
BUJOU3MCHCHUS, NI MO,ZII/I(i)I/IKaHI/II/I));

e  OIWCHIBATH TOJIO)KEHHUE DIIEMEHTOB-METAIOB U JIEMEHTOB-HeMeTauioB B [lepuoaumaeckoit
cucTeMe XxuMudeckux ayemenToB J[. 1. Menneneena;

o KJ'IaCCI/I(bI/IHI/IpOBaTB IMPOCTBIC BEIIECCTBA HA MCTAJIJIBI U HEMETAJIJIbI, 3JICMCHTEI,

o ONpCACIIATh NPHUHATIICKHOCTE HCOPTAaHNYCCKNX BEIICCTB K OJHOMY M3 U3YYCHHBIX KJIaCCOB
— MCTaJJIbl 1 HEMETAJJIbI,

o AO0Ka3bIBaTb OTHOCUTCIBHOCTE ACJIICHUS ITPOCTHIX BCIICCTB HA MCTAJLJIbI U HEMCTAJIJIBI;
. XapaKTCPHU30BaATb O6IHI/IC (1)I/I3I/I‘ICCKI/IC CBOMCTBA MCETAJIOB,

. YCTaHaBJIMBATbh IMPHUYUHHO-CICACTBCHHBIC CBA3M MCXKAY CTPOCHHUEM aroMa U XUMHYECKOH
CBA3BIO B IIPOCTHIX BCIICCTBAX — METAJLJIaX U HEMETAJLJIAaX;

. O0OBACHATH MHOFOO6paSI/IC IMPOCTBIX BCUICCTB TAKUM q)aKTOpOM, KaK aJUIOTPOIIUA;

e  OINHKCHIBATH CBOWCTBAa BeEHIECTB (HAa MPHUMEpPax MPOCTBHIX BEIIECTB — METALIOB U
HEMETAJIJIOB);

. CO6J'IIOI[aTL InmpaBujia TCXHUKHU 0e30macHOCTH Ipu 1IpPOBCACHHUU Ha6J'IIOI[eHPII>i n
J'Ia60paTOpHI>IX OIIBITOB,

. HCIIOJIb30BATDH IIPU PCIICHUU PACUCTHBIX 3ada4 MOHATUA: «KOJIMYCCTBO BCUICCTBA», «KMOJIbY,
«IIOCTOSAHHAs ABOFB.I[pO», «MOJIAAPpHAA MaccCay, ((MOJ'ISIpHLIfI 00BeM ra3oB», KHOPMAJIbHBIC YCIIOBUS,

. IpOBOAUTH PACUCTBI C HCIOJIB30BAHUCM MOHATUN: «KOJIHUYECTBO BCIICCTBA», «MOJIApHAA
mMaccay», «MOJ'DIpHHﬁ 00BeM Tra30oB», KIIOCTOsSHHAaA ABora;[po».

MeTaHpe,Z[MeTHLIC PE3YyIbTATLL O6yT'ICHI/I$I



VYyamuiics J0JDKEH YMETh:
e  COCTaBJIATH KOHCIEKT TEKCTa,
e CAMOCTOSTENILHO UCIOJIb30BaTh HEMOCPEICTBEHHOE HAOIIIOICHUE;

e  CaMOCTOSTENILHO O(GOPMIISATH OTYET, BKIIOYAIOIIMN ONMUCAaHWE HAONIOJCHUS, €Tr0
pe3ynbTaTOB, BBIBOJIOB;

° BBIIIOJIHATD MOJIHOC KOMIIJICKCHOC CPABHCHHC,

. BBITIOJIHATH CpaBHCHHC 110 aHaJIOTU

Tema 4. CoeauHeHUsI XUMHUYECKUX 371eMeHTOB (16 1)

Crenenp okwuciieHus. OnpeneeHne CTeTIEHH OKHUCIEHHUS AJIEMEHTOB M0 XUMHYECKO (opmyre
coemuaeHus. CocTaBieHue (QopMyn OWMHAPHBIX COEIMHEHHMM, OOMmMH Croco0 WX Ha3bIBAHMS.
bunHapHbIe COCAWHECHHS: OKCHIBI, XJIOpUAbl, Cyibhuasl u jap. CocrtaBieHne #ux (HOPMYIL
[IpeacraBuTeny OKCHIIOB: BOJA, YIVICKUCIBIA Ta3 M HEralieHas W3BeCTh. [IpencTaButenu JeTydnx
BOJIOPOJHBIX COCTMHEHHI: XJIOPOBOJIOPOT U aMMHAK.

OcHoBaHMs, WX COCTaB M Ha3BaHWs. PacTBOpUMOCTH OCHOBaHM B Boje. Tabmuia
PacTBOPUMOCTH THAPOKCHIIOB M coyie B Boje. [IpencTaBurenu Imienodei: THAPOKCUILI HATPHS,
Kamusg W Kanblus. [loHATHE O KauyecTBEHHBIX peakuusx. Mamukatopbl. M3meHeHWe OKpacKu
WHJIUKATOPOB B IIEIOYHON Ccpejie.

KI/ICJ'IOTBI, X COCTaB M Ha3BaHMHI. KJ'IaCCI/I(bI/IKaHI/ISI KHCJIOT. HpCI[CTaBI/ITCJ'H/I KHCJIOT: CCpHasd,
coJITHas U a3oTHas. M3meneHue OKpPAaCKU MHIAUKATOPOB B KHCJIOTHOM cpeac.

Conu kak MpoU3BOJHBIE KHCIOT U OCHOBaHUil. X cocTaB u HazBaHus. PacTBopumMocCTh coiieil B
Boje. [IpencraBurenu coneid: xmopua HaTpus, kKapOoHat u docdart KambIusl.

Amop(dHbIe U KpUCTATITUYECKHE BEIIeCTBA.

Me)I(MOJ'IeKy.]'IHpHLIC B38.PIMOI[CI>1CTBH$I. Tunsr KpUCTAJTUIMYCCKUX PCHICTOK: HMOHHAs, aTOMHas,
MOJICKYJIIpHass U MCETAaJJINYCCKasl. 3aBHCHUMOCThL CBOWCTB BCIICCTB OT THUIIOB KPUCTAIIMYCCKUX
PCUICTOK.

BemectBa MOJICKYJIAPHOTO W HEMOJICKYIIAPHOTO CTPOCHHUA. 3aK0H MHOCTOSHCTBA COCTaBa JJIA
BCIICCTB MOJICKYJISIPHOT'O CTPOCHMU.

YucTtele BElIeCTBA U CMECH. HpI/IMepH KUAKUX, TBECPAbIX U Fa3006pa3HBIX cmecei. CBoiicTBa
YHUCTHIX BEIIEeCTB U cMecel. Mx coctaB. MaccoBas u o0beMHas J0JIHU KOMIIOHCHTAa CMCCH. PaC‘{eTbI,
CBA3aHHBIC C UCIIOJIB30BAHHUECM IIOHATHA JOJIA.

Pacuérueie 3amaun. 1. Pacuer MaccoBoii © 00BEMHOM JI0JIE KOMIIOHEHTOB CMECH BELIECTB. 2.
Brrunciienne MaccoBOM JOJIM BEIIECTBA B PACTBOPE MO U3BECTHOW Macce PaCTBOPEHHOIO BELIECTBA



U Macce pacTBopuresd. 3. BbrlumcieHue Macchl pacTBOPSIEMOrO BEIIECTBA U PAaCTBOPHUTEIN,
HEOOXOAUMBIX JUIS IPUTOTOBJIEHUS ONPECICHHON MacChl PacTBOpa C M3BECTHOM MAcCOBOM Joiei
PacTBOPEHHOIO BEILECTBA.

Hemonctparmu. OOpa3mbl OKCHIOB, KUCIOT, OCHOBAaHHH W coJiei. Mojaenn KpHCTALTHYECKUX
pemeTok xJopuaa HaTpus, anmasza, okcunga yriepoma (IV). CrnocoOwl paszgeneHusi cmecew,
AUCTUIIIIAN NS BOIBI.

JlaboparopHbie OmbITHL. 1. 3HAKOMCTBO ¢ 0oOpa3lamMu BEHISCTB Pa3HBIX KiaccoB. 2. Pazmencuue
cMeceil.

[IpakTnueckas padota Ne 3.AHanu3 NOYBBI U BOJBI.

[Ipaktnueckas pabota Ne 4.IlpuroToBiieHHEe pacTBOpa caxapa € 3aJaHHOM MaccoBOW A0Jei
PacTBOPEHHOIO BEILECTBA.

[IpenmeTHbIe pe3yabTaThl 00yUeHUs
VYyammiicss J0JDKEH YMETh:

e  WCTOJIb30BaTh TMPHU  XAPAKTEPUCTUKE BEIIECTB IOHATHUS: «CTETMEHb  OKHUCIICHHS,
«BaJICHTHOCTBY», «OKCUIbI», «OCHOBAHUS», «UIEIOYM», «KAUECTBEHHAs PEaKIUsL», «UHAUKATODPY,
«KHCIIOTBI», «KUCIOPOACOAEPKAILINE KUCIOThI, «OECKHCIOPOAHbIE KUCIOThIY, «KUCIOTHAs Cpeaay,
«UIeNoYHasl cpena», «HeWTpallbHas cpeaa», «wkama pH», «comm», «aMop@HbIE BeELIECTBaY,
«KpUCTALTMYECKHE BEIIECTBA», «KPUCTAJUIMUECKas pelIeTKa», «UOHHAas KpHCTaUIMYecKas
pelIeTKa», «aToMHasi KPUCTAUIMYECKas pPEelIeTKay, «MOJIEKYJISpHas KPHUCTAaUIMYecKas pelIeTKay,
«MeTajinyeckasi KpUCTAJUIMYECKasl PEIIeTKa», «CMECH»;

. KJ'IaCCI/I(bI/II_[I/IpOBaTI) CJIOKHBIEC HCECOPraHM4YECKHUEC BEIICCTBA II0 COCTaBYy Ha OKCHIBI,
OCHOBaHMs, KMCJIOTBI 1 COJIM; OCHOBAaHUA, KUCJIOThI U COJIM IO paCTBOPHUMOCTHU B BOAC; KUCIIOTHI I10
OCHOBHOCTH U COACPIKAHHUIO KHCJIOPOJa,

. ONpCACIAATh NPHUHAIICIKHOCTE HCOPTAHNYCCKHUX BCIICCTB K OJHOMY M3 U3YYCHHBIX KJIACCOB
(OKCI/II[H, JICTYYUC BOOOPOAHBIC COCAUHCHN A, OCHOBAHUS, KUCJIOTHI, COJ'II/I) 10 (l)opMyne;

e  ONHUCHIBATH CBOMCTBA OT/IEIBHBIX IPEIACTABUTENCH OKCHIOB (HA MpUMeEpe BOJBbI,
YIICKHUCIIOTO Ta3a, HEralieHOM W3BECTH), JETYYMX BOJOPOJAHBIX COCAMHEHHH (Ha mnpuMepe
XJIOPOBOJIOPOIa U aMMHaKa), OCHOBaHMH (Ha MpUMepe TUAPOKCUAOB HATPHSI, KalUs U KaJbIHs),
KUCIIOT (Ha mpUMepe CepHON KUCIIOTHI) M CoJiel (Ha MprMepe XJI0pHaa HaTpHs, KapOoHaTa KaJlbIIHs,
¢docdara xanpus);

. OonpCACIATh BAJICHTHOCTD U CTCIICHDb OKUCIICHUS 3JICMCHTOB B BEIICCTBAX;

e  COCTaBIATH (POPMYIBI OKCHUIOB, OCHOBAHUH, KUCIOT M COJIEH MO BAJICHTHOCTSM U CTEIEHSIM
OKHUCJICHHS DJIEMEHTOB, a TAaKXKe 3apsijaM HMOHOB, YKa3aHHBIM B Ta0JMIlE PACTBOPHUMOCTH KHCIIOT,
OCHOBaHWU U COJICH;



. COCTaBJIATh Ha3BaHHA OKCHIOB, OCHOBaHHﬁ, KHUCJIOT U COJICﬁ; CpaBHUBATb BAJICHTHOCTbH U
CTCIICHb OKUCJICHUSA; OKCU/IbI, OCHOBAHUA, KUCJIOTBI U COJIK 11O COCTaBY,

. HCIIOJI30BaTh Ta6JII/ILIy PacTBOPUMOCTH AJid OIMMPCACICHUA PACTBOPUMOCTU BCIICCTB,

e  YCTaHABIIMBATh TE€HETHYECKYIO CBSI3b MEXKAY OKCHIOM M THUIPO-KCHUAOM U Hao0OpoT;
MPUYHUHHO-CIICICTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTroMa, XUMHUYECKOM CBS3BIO W THIIOM
KPHUCTAJUIMYECKON PEIIETKU XUMUYECKUX COCIMHEHU;

e  XapakTEepU30BaTh ATOMHBIC, MOJICKYJISIPHbIC, MOHHBIE METAUTMYECKUE KPUCTAIITMYECKUE
pEIIeTKH; Cpeay pacTBOpa ¢ MOMOIIIBIO IIKabl pH;

e  IPHUBOJUTH IIPUMEPHI BEIIECTB C PA3HBIMU TUITAMHU KPUCTAJUIMYECKOU PEIIETKH;

e  TMPOBOJAUTH HAONIOACHHUS 3a CBOMCTBAMU BEIIECTB M SIBICHUSMH, MPOUCXOANIUMU C
BEIECTBAMU,

e coOmOJaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MPU MPOBEICHUHN HAOIIOACHUN U OTIBITOB;

o HUCCIICA0BaTh CpEAy pacTBOpa C MOMOIIBKO HMHAWKATOPOB; J3KCIICPUMCHTAJIBLHO pa3jinvdaTb
KHCJIOTBI U IICJIOYH, IMMOJIB3YACH NHAUKATOPAMHU,

e  HCTOJI30BaTh TPH PEIICHUU PACUETHBIX 3a/lad IOHATHUS «MaccoBas JOJisI JJEMEHTa B
BEIIIECTBE», «MaccoBas JOJII PACTBOPEHHOIO BEIIECTBA», «0O0BEMHAs JOJs Ta3000pa3HOTO
BEIIECTBAY,;

o IMPOBOAWUTE PACYETBI C UCIIOJIb30BAHUEM MOHATHH «MaccoBas J0JIA 3JIEMEHTA B BECIICCTBEY,
«MaccoBas O0JIA paCTBOPCHHOI'O BCUICCTBA, «00BeEMHAs J0JIA F33006p33HOF0 BCIIECTBa».

MeranpeaMeTHbIC pe3ynbTaThl 00yUeHUS

VYyanuiics J0JDKEH YMETh:

e  COCTaBJIATh HA OCHOBE TEKCTa TAOJHMIIBI, B TOM YHCiIe ¢ MpuMeHeHueM cpeacts UKT;
e  IOJ PYKOBOJCTBOM YUYHUTEIsl IPOBOJAUTH OMOCPEAOBAHHOE HAOIIOICHUE

. o pPYKOBOACTBOM YUUTCIIA O(l)OpMJ'IfITB OTYCT, BKJIFOUAIONINI OIMMCAHKUE OKCIICpUMCHTA, €Iro
PE3YyIbTATOB, BHIBOJIOB,

e  OCYHIECTBIATh HWHAYKTHBHOE 00001IeHHE (OT €IMHHUYHOrO JOCTOBEPHOrOo K O00IemMy
BEPOSATHOCTHOMY), T. €. ONpeAesATh OOIIKEe CYIIECTBEHHbIE MPU3HAKU JIBYX U 0ojiee 0OBEKTOB U
¢buKcupoBaTh UX B hopMe MOHATUS WU CYKJCHHUS;

. OCYIICCTBJIIATL JACAYKTUBHOC O606H.I€HI/IG (HO,I[BC,I[GHI/IC CANHUYIHOTO AJOCTOBCPHOIO II0J
06mee ,Z[OCTOBCpHOC), T. €. aKTyaJIu3UpOBATH IMOHATHUC WJIN CYKJACHUC, U OTOXIACCTBIIATH C HUM
COOTBECTCTBYIOIIHUEC CYIICCTBCHHBIC ITPU3HAKH OJJHOT'O HJIN Ooiee 06’BCKTOB;

o ONpCACIIATh aCIICKT KJIaCCI/I(I)I/IKaI_II/II/I;



e OCYHIECTBIATH KJIACCH(PUKALIHUIO;

e  3HATh U UCIOJIB30BATh Pa3IMYHbIC (POPMBI MIPEACTABICHUS KIACCUPHUKAIIHH.

Tema 5. M3menenus, npoucxoasuiue ¢ Beuiectsamu (124)

[TonsiTue sBREHMI KaK W3MEHEHHH, NPOUCXOIAIINX C BEIIECTBAMHU. SIBJICHUS, CBSI3aHHBIE C
W3MCHCHHEM KPHUCTATMYECKOTO CTPOCHHSI BEHISCTBA MPH IMOCTOSHHOM €ro COCTaBe, (hM3HUYECKUe
sBiaeHusl. DU3NYECKUE SBICHHUS B XUMHM: JUCTWUIALMA, KPUCTAIUIM3alMs, BbIIIApUBAHUE U
BO3TOHKA BEMIECTB, ICHTPUPYTUPOBAHHE.

SIBneHus, CBSA3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMUYECKHE peakuuu. [IpusHaku u
yCIIOBUS MPOTEKaHUsI XUMHUecKux peakinuil. [loHstue o0 5K30- M SHAOTEPMUYECKUX pPEAKLIUX.
Peaknuy ropeHuns Kak 4acTHBIN Cy4all SK30TEPMUYECKUX PEAKIUM, IPOTEKAIOIIUX C BBIICICHUEM
CBeTa.

3aKOH COXpaHEHHsT MacChl BeNIeCTB. XWMHUYECKHWE YpaBHEHUsS. 3HAYCHHE WHIEKCOB U
ko3¢ pumenToB. CocTaBieHHE YpaBHEHUN XUMUYECKUX PEAKIHil.

PaC‘—IeTBI 10 XUMHWYCCKUM ypaBHeHI/ISIM. PemeHHe 3aa4 Ha HaXO0XJCHHEC KOJIHNYCCTBA BCHIICCTBA,
Macchbl WM 00beMa MPOAYKTa PEAKIIMHU IO KOJWYECTBY BEIIECTBA, MAcCe WU 00BEMY MCXOIHOTO
BelllecTBa. PacueTnl ¢ MCIIOIB30BAHUEM ITOHATHS «JI0JIS», KOTJa UCXOQHOE BEIIECTBO JaHO B BHIE
pacTBopa C 3aJaHHOM MacCOBOM JIOJIEH PACTBOPEHHOTO BEIICCTBA WIJIM COACPIKUT OMPEIEICHHYIO
JTOJTIO IPUMECEH.

Peakuuu paznoxenus. [loHsTHE O CKOPOCTH XUMUYECKUX peakiuil. Karanuzatopsl. @epMeHTHI.

Peakuun coegunenus. Karanutuueckue u HekaramuTuueckue peakuuu. OOpaTumbie U
HeoOpaTHMbIE PEaKIIHH.

PeaKHI/II/I 3aMCIICHUA. :‘)J'IGKTPOXI/IMI/ILIGCKI/Iﬁ paa HaprI}KeHI/Iﬁ METAJIJIOB, €T0 UCIIOJIb30BAaHUEC AJIA
IIPOrHO3HUPOBAaHUs BO3MOKHOCTH ITPOTCKAHUS peaKHI/Iﬁ MCXKAY MCTaJlIaMU U paCcTBOpaMu KHUCIIOT.
Peakuuu BeITECHEHMS OJHHUX METAJIJIOB U3 PaCTBOPOB UX coJiei APYTruMHr METaJlllaMH.

Peakuuu oomena. Peakuuu HelTpanu3anuu. Y CloBUs MPOTEKaHUS Peakiiii oOMeHa B pacTBOpax
710 KOHII.

Tunbsl XuMuUUecKux peakuui (Mo MPU3HAKY «UYHMCIO U COCTAaB UCXOJHBIX BELIECTB M MPOIYKTOB
peakuMu») Ha TpUMEpe CBOWCTB BOJBI. Peakius pasiokeHus - SIEKTPOIM3 BOAbl. Peakuun
COEJMHEHHUS - B3aUMOJEWCTBHE BOJABI C OKCHAAMU METAUIOB U HemetawoB. [loHsTue
«rUIpoKcuaby.  Peaknum  3amemieHuss - B3aUMOJEWCTBUME BOJABI  C  ILIEIOYHBIMH U
IeJI0YHO3EMENbHBIMU MeTalliaMu. Peakiuu oOMeHa (Ha mpuMepe TUapoJin3a Cyib(puaa aTfoOMUHUS
1 KapOH1a KaJbIus).

PacuérHpie 3agaun. 1. BpruucieHue mo XUMHYCCKHUM YpaBHCHUAM MACChl HJIM KOJMUYCCTBA
BEIIIECTBA 110 H3BECTHON Macce HIIM KOJIMYCCTBY BCUICCTBA OAHOI'0 M3 BCTYINAOHIMX B PCAKIUIO



BEIIECTB WJIM TIPOJYKTOB peakiuu. 2. BreramcneHue macchl (KOJIMYECTBA BEUIECTBA, OO0BEMa)
MPOAYKTa PEaKIMH, €CIM HM3BECTHAa Macca HMCXOJHOTO BEIIECTBA, COJEPIKAIIEro OMpPEICIICHHYIO
noJ1t0 ripumeceit. 3. Boeruucienue macchl (KOJM4ecTBa BEIeCTBA, 00beMa) MPOIYyKTa PEAKIMH, €CIU
M3BECTHA Macca pacTBOpa M MaccoBasi J0JI PACTBOPEHHOTO BEIIECTBA.

[IpenmeTHbI€ pe3yabTaThl 00yUEHUS:
VYyammiics JOJDKEH yMETh:

e  KJIACCUPHUIMPOBATH XUMHUYECKHUE PEAKIHMHU TI0 YUCIY M COCTaBY HCXOIHBIX BEIIECTB W
MPOJIYKTOB PpEaKLMU; TEmIoBOMY J(PQEeKTy; HalpaBICHUIO MPOTEKAHUS pEaKLUU; Y4acTHIO
KaTaau3aTopa;

e  HCIOJIb30BaTh TaONMIly pPAacTBOPUMOCTH [UIsl OIPEAETICHHS BO3MOXKHOCTH MPOTEKaHUs
peakiuii 0OMeHa; 3eKTPOXUMUYECKHH psAJl HaNps>KeHUH (aKTUBHOCTH) METAJIJIOB Ul ONIPEIEIeHUs
BO3MOKHOCTH IIPOTEKAHUS PEAKINN MEXy METaUIAMH U BOJIHBIMU PAaCTBOPAMHU KHUCIIOT U COJIEH;

° Ha6J'IIO)IaTB U OIINCHhIBATH HpI/ISHaKI/I H yC.]'IOBI/ISI TSUCHUA XHUMHNUYCCKUX peaKuHﬁ, cJaaThb
BBIBO/IbI HA OCHOBAHWHU aHAJIN3a HAOIMIOACHHH 32 SKCIIEPUMEHTOM;

° IMPOBOAWUTE PACUCTHI IO XUMHUYCCKHUM YPAaBHCHHAM Ha HAXOXJACHUC KOJINYCCTBA, MACChI UIIN
o0beMa TMPOJyKTa pEaKIUH IO KOJUYECTBY, Macce€ WM OO0bEeMYy HCXOJHOTO BEUIECTBA; C
WCIIOJIb30BAHMEM TOHITUS «I0JIs», KOT/Ia UCXOJHOE BEIIECTBO JAAHO B BHJIE PACTBOPA C 3a/aHHOM
MAacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA WIIU COACPIKUT OMPEACICHHYIO JOJIIO TPUMECE.

MeranpeaMeTHbIE pe3ynbTaThl 00yUeHUS
VYyamuiics J0JDKEH YMETh:
e  COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HcIIe ¢ mpumeHenuem cpeacts KT,

. CaMOCTOATCIBHO O(bOpMJ'IHTB OTYCET, BKJ'II-O‘laI-OH_II/Iﬁ OIIMCaHHUE OKCIICpUMECHTA, €TI0
PE3YyIbTATOB, BHIBOOB,

e  HCIOJIb30BaThb TaKOW BHJ MBICIEHHOTO (MICaIbHOTO) MOJCIUPOBAHUS, KaK 3HAKOBOE
MOJENUpPOBaHue (Ha MPUMEpPEe YPaBHEHU XUMHUECKUX pPEeakluid);

. pas3iniaTb 00BeEM U COACPIKAHUC HOHHTI/Iﬁ;
. pa3iiniaTb poaOBOC U BUAOBOC IMOHATUS;
. OCYIICCTBJIATL pOAOBUAOBOC OIIPEACIICHUC TIOHSTHUH.

HemoHctparmu. [lpumepsl  ¢usznyeckux sBieHUil; a) miuaBieHue mnapadpusa; 0) auddysus
JYIIACTBIX BELIECTB C TOpAIIeH JaMIOUYKM HakaiuBaHus. [IpuMmepbl XUMHUYECKUX SIBICHHM: a)
rOpeHrne MarHus; 0) B3aMMOJIEHCTBHE COJITHOW KUCIOTHI C MPaMOpPOM HWJIM MEJIOM; B) IOJIydeHUE
runpokcuaa meau (II); r) pacTBopeHHe MOTy4eHHOTO THIPOKCHIA B KUCIIOTAX; J1) B3aMMOJACHCTBHE
okcuna menu (II) ¢ cepHO KMCIOTOM NMpU HarpeBaHWU; €) pasjo’KeHHe MepMaHraHara Kalus; )



B3aHMO/ICHCTBHE paSGaBHeHHHX KHUCJIOT C MCTaJlJlaMMU.

JlaGopatopubie onbIThL. 3. CpaBHEHHE CKOPOCTH UCIAPEHMS BOJBI U CHHPTA 1O MCUYE3HOBEHMIO
UX Karespb Ha QUIbTpoBasibHON Oymare. 4. OKUCIEHNE MEU B IJIAMEHU CIIMPTOBKU WIIA TOPEIKH. 5.
ITomyTHEHHE U3BECTKOBOM BOJBI OT BBIIBIXA€MOIO yIJIEKUCIOro rasa. 6. IlomyueHue yriekuciaioro
ra3a B3aMMOJIEWCTBUEM COJbI M KHUCIOTHI. 7. 3aMmelieHue meau B pactBope xsopunga menu (II)
KEIIE30M.

[IpakTnueckass padota Ne 5.IIpu3Haku XMMHUYECKUX pPEaKLIUM.
[IpenmeTHbIE pe3yabTaThl 00yUEHUS:
VYyammiics J0JDKEH YMETh:

e oOpamarbcsi ¢ Ja0OPAaTOPHBIM OOOPYJOBAaHMEM W HarpeBaTeNbHBIMU TpPUOOpaMU B
COOTBETCTBUM C IIpaBHJIaMU TEXHUKHA 6e3OHaCHOCTI/I;

e  BBIMOJHATH TMPOCTEHUIIME TIpHUeMBbl paboOTBl ¢  JabOpaTOpHBIM  O0OPYJOBAHUEM:
1a00paTOPHBIM MITATUBOM; CITUPTOBKOIA;

o Ha6J'IIO)IaTB 3a CBOMCTBaMU BCHICCTB U ABJICHUAMM, IIPOUCXO JAIMMU C BEIICCTBAMMU,

e  ONHUCHIBATH XMMHUYECKUN SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PyCCKOT'O UM POJHOTO)
SI3bIKA U SI3bIKA XUMUMU;

e  JeNaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA;

e  TOTOBHUTbH PACTBOPHI C ONMPEICICHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;

e  IIPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOIO B HEM BEIIECTBA.
MeranpeaMeTHbIC pe3ynbTaThl 00yUCHUS

VYyamuiics JOJDKEH YMETh:

CaMOCTOSATCIIbHO HUCIIOJIB30BAaTh OIIOCPCIOBAHHOC Ha6J'IIO,Z[eHI/Ie.

Tema 6. Teopus 3JEKTPOJUTHYECKON JTUCCOIMAIMU W CBOWMCTBA KIIACCOB HEOPraHHYECKHX
coenuHeHu (22 )

[TousiTue 06 BHCKTpOHHTquCKOﬁ JAUCCOoHaIu. 9J'IeKTpOJ'II/ITLI N HEIJICKTPOJIUTHI. MexaHu3M
AUucColrann SJICKTPOJINTOB C pa3InYHbIM THIIOM XHMHUYECKOH CBA3H. CremneHb
SHCKTpOJ'II/ITI/I‘-IeCKOI\/’I JUCCOoLMaIu. CunbHbIC U cl1a0bIe QJICKTPOJIATBI.

OCHOBHBIE TOJIOXKEHUS TEOPUH DIIEKTPOIUTHYECKON auccounanuu. VoHHble ypaBHEHUS
peakiuii. YCcnoBus MPOTEKAaHUS PEaKIIMH 0OMEHa MEXKy JIEKTPOJIUTaMU J0 KOHIA B CBETE MOHHBIX
MPEJICTaBICHUN.



Knaccudukarus HOHOB U UX CBOUCTBA.

Kucnotel, ux wimaccupukanus. Jlucconuanuss KUCIOT W HUX CBOWCTBAa B CBETE TEOPUHU
JNEKTPOJUTUYECKON Jauccouuani. MOJEKyJIsApHbIE W HMOHHBIE YPAaBHEHMS PpEaKUHM KHCIIOT.
B3aumopeiicTBue KHCIOT C MeTaUIaMU. OJEKTPOXUMUYECKUNU PsJi HANPSHKEHUM METaJIoB.
B3anmopneicTBiue KHCIOT C OKCHJAMH METaUIOB. B3anMMOEWCTBHE KHCIOT C OCHOBAHUSIMH -
peakuus HeWTpanuzanuu. B3anmoneiictBue KucmoT ¢ coyisiMu. Mcmonp3oBaHME  TaOIMIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccuukanus. J(ucconuanuss OCHOBaHMM M MX CBOWMCTBA B CBETE TEOPUU
BIEKTPOJIUTUYECKON Juccolranvi. B3auMoJeicTBHE OCHOBAHMN C KHUCJIOTAMH, KHUCJIOTHBIMU
OKCHUJIaMU U coJisiMu. Mcronb3oBaHre TaOIUIIBI pACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUUYECKHUX
CBOWMCTB  OCHOBaHMW.  Pa3yokeHue  HEpacTBOPUMBIX  OCHOBAaHMWW  IIPU  HArpeBaHMM.
Comnu, ux xnaccuuKkaus ¥ OUCCOIMALMS Pa3IMYHBIX THMOB cojied. CBOMCTBa cojiell B CBeTe
TEOpUM DIECKTPOJUTHYECKON AMcCcolManuu. BzaummoaeicTBue coJiell ¢ MeTallaMH, YCIOBHS
MIPOTEKAaHUs JITHX peakuuii. B3aumoneicTBue coiell ¢ KUCIOTaMH, OCHOBAaHHUSMHU U COJISIMU.
Hcnons3oBanue TaOIUITBI pACTBOPUMOCTH VIS XapAKTEPUCTUKH XUMHUUECKHX CBOUCTB COJICH.

O06o01menne cBeieHnit 00 OKCHIax, UX KIacCU(DUKAIIUA U XUMUYECKUX CBOMCTBAX.

I'enetnueckue paabel MECTAJULIOB MW HEMCTAJLJIOB. I'emetnyeckast CBI3b MCXKIY KlacCaMHu
HCOPraHNM4YCCKUX BCIICCTB

OKHCIIUTEITFHO-BOCCTAHOBUTEIIBHEIC pPEaKknuu. OKHCIUTETb H BOCCTAaHOBHTCJIb, OKHUCJIICHHEC H
BOCCTAaHOBJICHUC.

PeaKHI/II/I HOHHOIO OOM€HAa U OKHCIMTEIbHO-BOCCTAHOBUTEILHEIE PCaKIuu. CocraBiienne
ypaBHeHI/If/'I OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/IfI MCTOOOM JJICKTPOHHOI'O OanaHca.

CBolicTBa IMPOCTBIX BEUICCTB - METAJIJIOB U HEMCTAJIJIOB, KUCJIOT 1 CoJIeii B CBETE HpCI[CTaBJ'IeHI/Iﬁ
00 OKHMCIUTENHHO-BOCCTAHOBUTEIbHEIX npouneccax. HpC,I[MeTHBIe PE3YIbTAThI O6yLI€HI/IH:

VYyamuiics JOJDKEH YMETh:

. HCIIOJIb30BAaTb IIPH XAPAKTCPHUCTUKE npeBpameHHﬁ BCHICCTB IIOHATHUA: «PaCTBOP»,
«QJICKTPOJIUTHYCCKAA Jucconguanusi», QJICKTPOJIHUTLID?, «HECIJICKTPOJIUTLID», «CTCIICHb
Aucconuannumn», <«CHJIbHBIC J3JICKTPOJIHTLD?, «cradble QJICKTPOJUTBD», «KATHOHBD», «AHHUOHBI»,
«KHUCJIOTBD», «OCHOBAHUMA», «COJIMN», «HUOHHBIC PCAKIHN», «Heconeo6pa3y}omne OKCHIBI»,
«coneo6pa3y10ume OKCHUIbD», «OCHOBHBIC OKCHABD», «KHCJIOTHBIC OKCHUIABD», «CPECAHUC COJIN»,
«KHUCJIBIC COJIN», «OCHOBHBLIC COJIN», «TEHETUYECKUM pAn», «OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC
peaKknum», KOKUCIUTECIIb», KBOCCTAHOBUTEIIb)», KOKHUCIICHUC), KBOCCTAHOBJICHUC

. ONHCBIBATH PAaCTBOPCHUC KaK (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/Iﬁ mponece,

. WIUTIOCTpUPOBATL  NIpUMEpaMU  OCHOBHBIC  IMOJIOKCHHUA  TCOPHUU BHCKTpOJ'II/ITI/I‘-ICCKOI\/'I
Aucconuann; reHETHYCCKYI0 B3aUMOCBA3b MCKIY BCIICCTBAMU (HpOCTOG BC€IICCTBO — OKCHU IO —



TUAPOKCHU — COJIb);

e  XapaKTepH30BaTh OOIIME XMMHUYECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBAHMM M COJIEM C TMO3ULUMKA TEOPUH DJIEKTPOJUTHYECKOW JMCCOUMALMU; CYIIHOCTh
JNEKTPOJUTUYECKON HUCCOLUMALMNA BEIIECTB C KOBAJEHTHOW IOJSPHOM M HMOHHOM XUMHUYECKOU
CBA3BI0; CYIIHOCTh OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLINN;

° IMPHUBOJUTH IMPUMCPLBL peaKHHfI, MNOATBCPKAAIOIMINX XUMHUYCCKHEC CBOMCTBa KHCIIOTHBEIX H
OCHOBHBIX OKCHA0B, KHMCJIOT, OCHOBaHHUHU U COJIGI\/JI; CYIICCTBOBAHHEC B3aNMOCBA3U MCIKAY OCHOBHBIMU
KJIacCCaMH HCOPraHN4YC€CKNX BCUICCTB,

[ KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHYCCKHUEC pCakKnuu 110 «A3MEHEHUIO CTEIIEHEH OKUCJICHUSA
3NIEMEHTOB, 00Pa3yIOIIUX PEarupyrooIIre BEIeCTBaY;

e  COCTaBJIATH ypaBHEHUS HJIEKTPOJIUTUYECKOW IUCCOLMAIMU KHUCIOT, OCHOBAHUN M COJIEH;
MOJIEKYJISIPHBIE, TIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHMSI PEAKIHil ¢ y4aCTHEM 3JIEKTPOJIHUTOB;
YpaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKUUN, HCHOJIb3YS METOJA 3JIEKTPOHHOTO
OanaHca; ypaBHEHHS peakliid, COOTBETCTBYIOUIUX MOCIIEI0BATENbHOCTH («ILETIOYKEe») MPEeBpaLICHUM
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

o ONPpCACIIATh OKHCINUTEIb U BOCCTAHOBUTECIIb, OKHCIICHUEC U BOCCTAHOBJICHUC B OKUCIIUTCIIBHO -
BOCCTAHOBUTCJIBHBIX PCAKIIUAX,

e  YCTaHABIWBATh MPUYMHHO-CIICJICTBEHHBIC CBS3H: KJIacC BEIIECCTBA — XMMHUYCCKHAE CBOMCTBA
BEILIECTBA;

e  HaOMOJaTh U ONUCHIBATh PEAKIHUHU MEXKIY IEKTPOJIUTAMU C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) sI3bIKa U SI3bIKA XMMUMU;

. IIPOBOAWTE OIIBITBEI, IIOATBCPXKAAOIINE XHUMHYCCKHUC CBOMCTBA OCHOBHBIX KJAcCOB
HCOPraHNM4€CKUX BEIICCTB.

MertanpeaMeTHbIE pe3yIbTaThl 00yYeHUS

VYyamuiicst JOJDKEH YMETh:

e  JeNaTh IIOMETKH, BHIMUCKU, IUTUPOBAHUE TEKCTA;

e  COCTaBJITH JOKJIAM;

e  COCTaBJIATH HA OCHOBE TEKCTa Irpapuku, B TOM uucie ¢ mpuMeHenueM cpencts UKT;
e  BJIAJICTh TAKUM BUJIOM U3JIOKEHHS TEKCTA, KAK PACCYKJICHHUE;

e  HCIOJIb30BAaTh TaKOM BHJ MBICIEHHOIO (MICATBHOI0) MOJEIMPOBAHMS, KakK 3HAKOBOE
MOJIeIUPOBaHUE (HA MpPUMEpPE YpaBHEHUH peakiuil AuCCOLMalMM, UOHHBIX YPAaBHEHHH peakiuid,
MOJIypEeaKIIUH OKUCICHHUSI-BOCCTAHOBIICHUS);



e  pasznMyaTh KOMIIOHEHTHI I0KA3aTEeNIbCTBA (TE3UC, ApTYMEHTHI U (hOpMY JI0Ka3aTEeNIbCTBA);
e  OCYILECTBJIATH IIPSIMOE HHAYKTUBHOE JI0KA3aTEJIbCTBO.

JlemoHcTpanmu. McnplTaHue BEIIECTB U UX PAaCTBOPOB Ha 3JIEKTPONPOBOJHOCTb. 3aBUCUMOCTH
3JIEKTPONPOBOJIHOCTA YKCYCHOM KHCIIOTBI OT KOHIIEHTpauuu. B3ammMoneicTBue LHMHKA C CEpOW,
coJIsiHOM KucioToH, xnopuaom meau (11). 'openne maruus.

JlaGoparopHble oOmBITHL. 8. Peakuuu, XapakTepHble A PAcTBOPOB KHUCIOT (COJISIHOM WM
cepHoit). 9. Peakuuu, xapakTepHbI€ 711 paCTBOPOB II€JI04eH (TUAPOKCHIOB HATpus win Kaus). 10.
[lonyuenue W cBOCTBa HEPAaCTBOPUMOTO OCHOBaHUs, Hampumep ruapokcuaa meau (II). 11.
Peakuuu, xapakrepHbie A5 pacTBOpoB coJiel (Hampumep, ans xiuopuna Meau (I1)). 12. Peakuun,
XapaKTepHbIE JJIs OCHOBHBIX OKCHUJOB (Hampumep, Juid oOKcuaa Kaibius). 13. Peaxnuw,
XapaKTepHbIE JJI1 KUCIOTHBIX OKCHIOB (Hampumep, i YIIIEKUCIOTOo rasa).

[IpakTnueckas paborta Ne 6. CBoiicTBa KMCIOT, OCHOBaHUM, OKCUJIOB U COJIEH.
[IpakTnueckas pabota Ne 7. Pemenue skcriepuMeHTaIbHBIX 3a/ay.
[IpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyanuiicst JOJDKEH YMETh:

e oOpamarbcsi ¢ Ja0OpaTOpPHBIM OOOPYJOBAaHWEM W HarpeBaTeNbHBIMH IMPUOOpaMHU B
COOTBETCTBUH C IPABUIIAMU TEXHUKH 0€30TIaCHOCTH;

e  BBIMOJHATH TPOCTEUIIME TpHEMbl oOpamieHuss ¢ J1abopaTOpHBIM  O00OpYIOBAHHUEM:
12a00paTOPHBIM ITATUBOM, CITHPTOBKOMH;

. Ha6J'IIOI[aTB 3a CBOMCTBaMU BCIICCTB U ABJIICHUAMMH, IIPOUCXOAAININMHA C BEHICCTBAMU,

. OIMCHIBATH XUMHUYECKUM OKCIICPUMEHT C IIOMOLIBIO €CTECCTBCHHOI'O (pYCCKOFO NI pO,Z[HOl"O)
SI3bIKa U A3bIKAa XMMUH,

e  JleNaTh BBIBOJBI [0 pe3ybTaTaM IMPOBEACHHOTO 3KCIIEPUMEHTA.
MertanpeaMeTHbIE pe3yIbTaThl 00yYeHUS
VYyamuiics JOJDKEH YMETh:

. OonpeaACiIsiTb, HCXOAd U3 yqe6H0171 3ajaa4u, HeO6XO,[[I/IMOCTI> HEMOCPCACTBCHHOI'O HWJIN
OnoCpPpCAOBAHHOT'O Ha6J'IIOI[eHI/I$I;

e CaMOCTOATENBHO (POPMHUPOBATH POTPaAMMYy FKCIIEPUMEHTA.



Kanen@apno-m emamuiecKoe nianuposanue

(34 neoenu,68uacos, 2 u/neo)

1. BBenenue 4 yaca

2. Tewma 1 ATOMBI XUMHYECKHX JIEMEHTOB 10 yacoB

3. Tema 2 [IpocThie BemiecTBa 7 yacoB

4, Tema 3 CoenuHeHus XUMHUYECKUX 12 yacoB
JJIEMEHTOB

o. Tema 4 W3menenust, mpoucxosiue ¢ 10 yacoB
BEIIECTBAMU

6. Tema 5 [paktuxym Nel:Ilpocreiimue 5 yacos
OTIepaIny C BEIIECTBAMHU

7. Tema 6 PactBopenue. PactBopsl. CBoiicTBa 18 yacoB
pacTBOpoB

8.. Tema 7 [paxTukym Ne2:ColicTBO 2 yaca
pPacTBOPOB DIIEKTPOJIUTOB

Bcero-68uacos(2 yaca B HEIEINI0)
KonTponsHbix padboT-4
JlaGopaTopHbIX OMBITOB-13

[IpakTrueckux padot-7




Beeoenue(4 uaca): ®opmupopanue y yyanuxcs 3HaHUH ¥ yMEHUN B IIpeIMETE XMMUS B PAMKaX BBOJHOIO Kypca:

® TOHATUWHBIN anmnapar

NpCaACTABICHUC O XUMHUYCCKUX PCAKIIUAX

npeacrasienue o [IICXD J[.M.Menneneesa

HAay4YUTb paCCUHUTBIBATH MOJICKYJIAIPHYIO MACCY U MAaCCOBYIO JOJIIO BCHICCTBA IMO3HAKOMUTDL YUaIlIUXCA C

1a60paTOPHBIM 000PYAOBAHUEM

IMO3HAKOMUTD y4YalllUXCs C IIpaBUJIaMU Th

Ne Tema JJIeMEeHTbI Ipakrunu. yactb | Tekymmii u | Kosi-Bo yacos
Ypoka coepKaAHUS MPOrpamMMbI MPOMEKYT.
KOHTPOJIb
1. [Ipenmer xumuu. | Jlatb  monsiTue 0 | JlabopaTOpHBIN OMBIT 1
Bemectna. MpeIMETE XUMHH. | N9 :JleMOHCTpaIs
Cdopmuposatsb 00pa3IoB MPOCTHIX U
IIEPBOHAYAJIbHBIC CJIOKHBIX BEIIECTB

MpPEJCTABICHUS: a) O
BEILIECTBE, a TaKXkKE O
IPOCTBIX M CIIOKHBIX
BemecTBax; 0) O
XUMUYECKOM

AJEMEHTE U O Tpex
dbopmax ero
CYIIECTBOBAHUS;  B)




HavyaTh (POPMUPOBATH
yMEHHE
XapaKTepru30BaTh
BEIIECTBA, HMCIOJb3Ys
JUISL 9TOTO UX

[IpeBpaiieHue
BEILIECTB.
Hcropus xumun.

1.Hauatp
dbopmMupoBaHue
MTOHSTUH 0
XUMHYECKUX
SIBJICHUSX, 170.4
OTJINYUU oT
bU3UYECKUX SBICHUH.
2.J1ath HayvaJIbHbBIC
MIPEICTABICHUS 0

XUMHUYECKOU PEAKIIUU.

3.PackpbITh poIb
XUMUA B KHU3HH
YeJI0BeKa. Kpartko
pPEACTaBUTD

UCTOPHUIO  Pa3BUTUSA

HAaYKH XHUMHUHU

JlaGopaTOpHBIi ONBIT
N22  JlemoHCTparms
TOPECHUS MarHusI

[Tepnonuueckas
cucrema
XUMHUYECKHUX
2JIEMEHTOB

JI.M.Menneneena.

3HaKku
XUMHYECKHAX
3JIEMEHTOB.

1.BBectu mnonsATHE O
3HaKax
XUM.3JIEMEHTOB.
2.03HaKOMUTH  y4-Csl
co CTPYKTYpOH
[Tepuonnueckoi
TaOJIUIIBI.




4, XUMUYECKHUE 1.1ate MIEpPBBIC 1
dbopmyIbI. peACTaBICHUS 0
OTHOCUTENBHAA | XHM. dbopmynax,
aToOMHas U | HAYYUTh IIKOJbHUKOB
MOJICKYJISIPHBIC YUTATh ux.
MaccChl. 2.ChopmupoBaTh

MOHSITHE 0
ko3¢ unrenTax U
MHJICKCAX. JlaTthb
TTOHSATHS 00
OTHOCHUTEIIbHOM
TaoOmuna
J.1.Menneneena

Tema 1. Amomwvt xumuueckux snemenmos (10 u)
L ATOMI)I KaK (bopMa CyICCTBOBAHHA XUMHUYCCKUX 3JICMCHTOB. OCHOBHI)Ie CBCACHHA O CTPOCHHUH aTOMOB.

e DnekTpoHbl. CTPOCHUE FJIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX IEPUOA0B
nepuoanueckon cuctemsl [{. 1. Menneneena.

o [lepumonnueckas cucrema xumudeckux dneMeHToB [I. 1. MenneneeBa u ctpoeHre aToMoB: (DU3UIECKUN CMBICIT
MOPSIKOBOTO HOMEPA AJIEMEHTA, HOMEpa IpymIlbl, HOMEpa NepUoaa.

e lloHbl, 00pa3oBaHHbIE AaTOMAaMU METAIUIOB U HemeTauioB.[loHsiTue 00 HOHHOU CBSI3H.

o KoBaneHTHas HCTIOJIApHAaA XUMHUYCCKaAs CBA3b.



e DJEKTPOHHBIEC U CTPYKTYPHBIE POPMYIIBIL.

e B3saumopeiicTBuE aTOMOB XUMUYECKUX 3JIEMEHTOB-METAIJIOB MEX]1y CO00i1 - 00pa3oBaHUE METAIITUYECKUX

KPHUCTAJLIIOB. [loHsATHE O METAJNIMYECKOM CBSI3H.

Ne Ypoka | Tema JIeMEeHTbI IIpakTu4. yacrb Texymui u Koxa-Bo yacos
coJepKaHUs NMPorpamMmabl MPOMEKYT.
KOHTPOJIb
5. OcHOBHbIE 1.®opmupoBaTh 1
CBEJICHUS O 3HAHUS y4-CsI O
CTPOEHHUU aTOMa. | COCTaBe aToma M
aTOMHOTO S7Ipa.
2.ITokazaTh
B3aUMOCBS3b MIOHATHI:
IIPOTOH, HEUTPOH U
MacCOBO€ YHUCJIO.
6. N3menenus B 1.CpopmupoBath 1
COCTaBe siziep NPEACTABICHUS O
aTOMOB u3oromnax. 2./{atb
XUMUYECKHUX COBPEMEHHOE
3JIEMEHTOB. onpeiesICHUE MOHSITHUS
N3oTonsl «XUMUYECKUU
AIIEMEHT»
7. Crpoenue .CdhopmupoBath 1
AIEKTPOHHBIX npeAcTaBieHus 00
o0omouex AIEKTPOHHOMN
aTOMOB. 000J10UKe aToMa 1
SHEPreTUYECKUX
lypoBHsx.

2.PaccMoTpeTh




AIEKTPOHHOE
CTPOCHHE DJIEMEHTOB
NEPBBIX TPEX

NIEPUOJIOB.
8. CocraBnenue 1.CdhopmupoBath
AIEKTPOHHBIX IIOHSITHE O
dbopmys aTOMOB, | METAJUIMYECKUX U
M3MEHEHHE YHCIa | HEMETANIMYECKUX
AJICKTPOHOB Ha CBOMCTBax 2JIEMEHTOB
BHEIITHEM Ha aTOMHOM ypOBHE.
sHepreTudeckoM | 2.ITokazaTh MpUYUHBI
YpOBHE aTOMOB M3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB B MEPHOJIaxX
2JIEMEHTOB U TpynIax Ha OCHOBE
CTPOCHHMS UX aTOMOB.
3.Ilepuoanyeckuit
3akoH u [ICXD B
CBETE CTPOCHUS aToMa.
Q. Honnas cBs3p 1.J1ath noHATHSA
«UOHBI», «KXUMHAYECKasI
CBs3bY; 2. JlaTth
MepBOHAYATBHBIE
MpeJICTaBICHUS 00
HOHHOM CBSI3H.
3.HayunuTth
OTPEAESATh THI
XUMHYECKOU CBS3H B
COCIUHCHHAX CBI3h
10. Bzanmopeiicteue | [lo3HaKOMHUTH




aTOMOB yUYaluxcs ¢ THaMu
3JIEMEHTOB- CBA3€H, C KOBAJICHTHOM
HEMETAJIJIOB HETOJISIPHOU CBSI3BIO
MEXITy COO0M
11. KoBanenrnas Cdopmuponarthb
noJIsIpHast ITOHSITUE O
XUMHYECKAs KOBAJICHTHOU
CBSI3b MOJISIPHOU XUM.CBSI3H.
2.0O3HaKOMHTh
yUaIuXcsl C TOHATHEM
AIEKTPOOTPUIIATEIIHHC
T . 3.IIpoaomxuTh
dbopMupoBaTh yMEHUS
COCTaBIISITh CXEMBI
00pa3oBaHUs MOJIEKYJI
COE€IMHEHUN C
KOBAJICHTHOM
MIOJIIPHOM
XHMHYECKON CBA3BIO
12. Merannmunueckas | 1.ChopmupoBaTh TecTsl
XUMHYECKAs MIPEJICTABICHUS O
CBA3b METAJNIMYECKOM CBSI3U.
2.Iloka3aTh €qUHYIO
IPUPOJTY XHM. CBSI3H.
13. IToaroroska k 1.IToBTOpEHME,

KOHTPOJIBHOMN
pabote

0000meHue u
3aKpEIJICHUE 3HAHUI
o Teme. 2.Pemenue
THUIOBBIX 3aJJaHUN




14.

KonTposnbHas
pabota Nel

Kontpons 3HanMi, yM
€HUI, HABLIKOB

KonTtponbHas
pabota Nel

Tema 2. Ilpocmoie sewgecmea (7 u)

[TonoxxeHnue MeTaJIOB U HEMETAJIJIIOB B HGpHOIIH‘I@CKOﬁ CUCTCMC XUMHNYCCKUX 2JICMCHTOB I[ . MGHJICJICGBa.

Baxuenne npocTeie BEMIECTBA - METAJLIBI

Baxuermue IMPOCTBIC BCUICCTBA — HEMCTAJLJIbI

C1niocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K O6pa30BaHI/IIO HCCKOJIBKUX ITPOCTBIX BCUICCTB - AJIJIOTPOIIH:A.

Yucno ABoranpo. KonmumaectBo BemectBa. Mosb. MonsipHast Macca. MosisspHbIH 00beM ra3000pa3HbIX BEIIECTB.

Ne Tema JJIeMEeHTbI IIpakTu4. yacrb Texkymui u Kou-Bo yacos
Ypoxka coJepKaHUs NpOrpaMmbl MPOMEXKYT.
KOHTPOJIb

15. [Ipoctslie O3HaKOMHUTHCS C 1

BEIlECTBA — oOmumMu

METaJuIbl buznuecKuMu
16. ITpocTsie CBOMCTBaMU METAJIJIOB 1

BEIllECTBA — Y HEMETAJLJIOB.

HEMETAJUIbI 2.BBecTy noHsTHE

aJJIOTPOTIHH.
3.PaccmoTtpeTh
OTHOCHUTEJIbHOCTh
JIeJICHUS DJIEMEHTOB Ha




MCTAJJIbI 1
HEMCTAJIJIBI.

17.

KomnnuecTBO
BEILIECTBA.

1.BBecTu moHsATHE O
KOJUYECTBE BEIIESCTBA
1 €JUHUIIAX €T0
u3mepenus 2.J1atep
MPEJCTABICHUE
OMOCTOSIHHOM
ABoraapo. 3.ITokazatp
B3aHMMOCBSI3b MACCBhlI,
KOJIWYECTBA BEIISCTBA

Pemenue 3agau

18.

Brimmonaenue
YIPaKHEHUH,
peleHue 3aaad

3akperieHrue MOHATHMA
MOJTb, MOJISIpHASI
Macca, KOJIU4ECTBO
BEII[ECTBA, YHUCIIO
ABoraapo

CamocTosTeIbH
ast pabora

19.

MoutsipHbIi
00BEM ra3oB.

1.CpopmupoBath
MIOHSITHE O M OJIIPHOM
o0BeMe razoB 1
paccMOTpETh €TUHUIIBI
U3MEPEHUS €TO0.
2.Hayuuts
MPOU3BOJUTH PACUETHI
C UCIIOJIb30BAaHUEM
MOHATHN «KOJMYECTBO
BEILECTBAY,
«MOJIIPHBIA 00BEMY,
«MOJISIpHAS Macca,
«TOCTOSIHHAS




ABorazapo»

20. Pewenne 3anau [IponomxuTh
dbopmHpoBaHuE
YMEHUI U HABBIKOB
BBIYUCIISITH MOJISIPHBIH
00BEM Ta30B,
KOJIMYECTBO MOJIEKYJI
U Maccy rasa ¢

HCII0JIb30BaHUEM
3aKOHa ABarajpo
21 O0o001IeHnEe U [ToBTOPUTS, Pemrenune 3amau
cHcTeMaTu3alus | 00O0OIIMUTh, c
3HAHUM 10 TEME CHUCTEMAaTH3UPOBAThH HCIIOJIb30BaHUE
ITpocThie 3HAHUS, MTOJTyYEHHbIE M ITOHSITHH
BEIIECTBA IPU U3YYEHUU TEMBI KOJIMYECTBO
BEIIIECTBA,
MOJIsIpHAs
Macca,
MOJISIPHBIN
00BeM.

Tema 3. Coeounenusn xumuueckux nemenmos (12u.)
e @OopMUPOBAHUE 3HAHWW U YMEHUI: 1O HOMEHKIIATYPE XMMUYECKUX COCAUHECHUM,
® 110 KIaccUUKANNA HEOPTAHUYECKUX BEIECTB
e (QopmMmHpoBaHHE YMEHUHN MOJIB30BATHCS Ja00OPATOPHBIM 000PYIO0BAHHEM

® COBEpIICHCTBOBATh 3HaHUE MpaBuil Th B kabuHETE XUMUH ®




Ypoka

Tema

JIeMEHThI
coJepKaHus

IIpakTu4. yacrb
IPOrpaMMmbl

Texymui u
IPOMEXKYT.
KOHTPOJIb

Koia-Bo yacoB

22.

CreneHp
OKHUCJICHUS.

1.J1aTh OHSITHE
CTENEHU OKUCIICHHUS.
2.Hayuuts
pPacCUYMTHIBATH CTEIIEHU
OKHUCJICHHS TIO
dbopmynam u
COCTaBIIATH (POPMYJIIBI
10 CTETIEHU OKUCIICHUS

23.

Baxneiimue
KJ1aCCHI
OMHAPHBIX
COeIMHEHUN-
OKCHJIBI U JIETYUH
BOJIOPOJIHBIC
COCIMHCHHUS

1.ChopmupoBaTh
MOHATHUS 00 OKCHJIAX.
2.3aKpenuTh Ha
OKCHJaX 3HaHUE
XUMHUYECKOU
HOMEHKJIATYPHhI JJIs
OMHAPHBIX COSTUHCHHM
1.Iloka3zaTh orpoMHOE
3HAYEHUE OKCHUJIOB JJIS
JKU3HU YEJIOBEKA.
2.11o3HaKOMUTH y4-CA
C BaXXHEUIIUMU
MIpEeICTaBUTEIAMHU
BOJOPOJHBIX
COEMHEHUN
AJIEMEHTOB

24,

OcHoOBaHUud

1.ITo3HaKOMUTH y4-Csi
C KJIACCOM OCHOBAaHUH.

JlaGopaTopHblii

orbITNe3.3HaKOMCTB




2.PaccmotpeTh
KJ1acCU(pUKAIHIIO,
COCTaB U
HOMCHKJIATYpy
OCHOBAHUM

0 ¢ o0pa3oBaHuEM
BEIIECTB Pa3HBIX
KJIaCCOB

25.

Kuciaorsl

chopMHUpoBaThH
MOHATHE O KHCIIOTaX.
2.PaccMoTpeTh cocTas,
Ha3BaHUS U
KJ1acCU(UKAIUIO
KHCJIOT.
3.Ilo3HaKOMUTB y4-Csi
C BOXXHEUILINMU
HEOPTraHWYeCKUMHU
KHCJIOTaMU

JlaGopaTOpHBIH OMBIT
N24 /TlemoHCTpanus:
WUHINKATOPHI B
pacTBOpax KUCIOT

26.

Commn, cocras,
COCTaBJICHHUE

bopmyn

1.CpopmupoBath
TIOHSITHE O COJISIX.
2.PaccMOTpeTh COCTaB
Y Ha3BaHUS COJICH.
3.1Ipo1omKuTh
oOydeHue
OMpENIEeNICHHUS C.O0.
DJIEMEHTOB U 3apsI0B
MOHOB B CITO’KHBIX
COCTMHECHUSIX

27.

Brinmongaenue
yIOPaXHEHUN

O0600IUTL U
CHCTEMATU3UPOBATh
3HAHUS y4YaIUXCs O
KJaccuukanuu




HCOPraHn4CCKHX
BCIICCTB

28.

Kpucrainmmueckue
pPELIETKH.

2.ChopmupoBaTh
MOHSITUE O
KPUCTAJTNYECKOM U
aMoOp(dHOM COCTOSTHUU
TBEPJBIX TEIl.
3.0O3HaKOMMUTH C
TUTIAMH
KPUCTAJUTUYECKHIX
PEIIETOK.
4.PaccMOTpeTh
BJIMSTHUE XHUM. CBSI3U Ha
CBOICTBa TBEPABIX TEIl.
5.JlaTe npeacraBieHue
0 3aKOHE TIOCTOSTHCTBA
COCTaBa BEIIECTBA

29.

YucTtele BellecTsa
U cMecHu

1.CpopmupoBath
TOHATHUS O YUCTOM
BEILIECTBE U CMECH
BEIIIECTB.
2.03HaKOMUTH CO
crocobamu
pa3aeyieHusl CMeCcen

JlaGopaTopHbIii
onbITNeS.Pa3nenenue
cMecen

30.

MaccoBas u
o0BeMHas J0JId
KOMIIOHEHTOB
cMecHu

1.ChopmupoBath
MMOHSITHS MAaCCOBOH U
00BEMHOI JTOJIEH.
2.Hayuutb
MIPOU3BOJAUTDH PACUCTHI

Pemenue 3amau




C UCOJB30BAaHUEM
ITUX MOHITHU

31. Pewmenne 3amau 3aKpenuTh YMEHHE
BBIYECIISATH JIOJTIO
XUMHAYECKOTO
9JIEMEHTA B BEILIECTBE

32. O600u1eHNEe 1 [ToBTOPUTH, 0OOOIIUTH

CUCTCMaTHu3anus U CUCTCMATU3HUPOBATDH
3HAHUM 1O TeMe 3HaHUA, ITOJTYUYCHHBIC

Coenunenus MIPU U3YYEHUU TEMBI
XUMHAYECKUX
AJIEMEHTOB
33. KontponbHas [ToBTOpPUTH YPOBEHB KonTtponbnas
pabora Ne2 YCBOEHHUS OCHOBHBIX pabora Ne2
MIOHSITUI TEMBI
CoennHeHus
XUMUYECKHUX
3JIEMEHTOB

Tema 4. H3menenus, npoucxooauiue c eeutecmeamu (10u.)

e ®opmuposanue 3YH B pamkax n3ydyaemMoul TEMbl: MOHATUE O XUMUYECKUX PEAKIIUAX;
®  TUIIBI XUMUYECKHUX PEAKIINM;

e  (opMHpoBaHKE YMEHUS COCTABISATh YPABHEHUSI XUMUUECKUX PEaKIUii®




Ne Tema JIeMEHTbI IIpakTu4. yacrb Texymui u Koxa-Bo yacos
Ypoka coaepKaHus NPOrpamMmMbl IPOMEXKYT.
KOHTPOJIb
34. dusnveckue 1.03HaKOMUTD y4-csi ¢ | J1abopaTOpHBIi OmbIT :CpaBHeHHe 1
SIBJICHUSI B XUMHUH. | OCHOBHBIMU N26 CpaBHeHHE CKOpOCTH
criocobamu CKOPOCTH MCHIAPEHUS | UCTIAPEHUS
pa3liesieHus CMeCcel. 2. | cmupTa U BOJIBI IO BOJIbI U CTIMPTA
[Toka3aTh mpUMEHEHNE | HCUE3HOBECHHIO UX o
ATUX CIIOCOOOB B Kareyib Ha MCUYE3HOBEHUIO
IPOMBIIIJIEHHOCTU U B | (GHIIBTPOBAJILHON WX Karesab Ha
OBITY Oymare. (bUIBTPOBATIBEHO
it Oymare
35. XuMH4ecKue [oBTOPUTH MPU3HAKK  )aTOpHBIH OMBIT N27,8 1
peakiumn ¥ yCJIOBMS IIPOTEKAHUS (OKKCIIEHHE MEIH B
XUM. PEaKLUH. [JIAMEHU CIIUPTOBKH.
2.Cdopmuposarhb [Tonyuenue
MOHATHUSL 00 K30- U YIJIEKHUCJIOTO ra3a Impu
SHAOTCPMHUYCCKHUX B3aMMOJCUCTBUM
peaKnusXx. COJIbI U KUCJIOTHI.
3.ChopmupoBaTh
peACTaBICHUE O
XUMHUYECKOM
ypaBHenuu. 4. Hauatp
dbopMupOBaTH yMEHHE
COCTaBJISITh YPaBHECHUS
XUM.pEaKIUM
36. XUMHUYECKUE HayuuTh HIKOJTBHUKOB 1

YpaBHEHUS

IMPOU3BOAUTH PACUYCThBI




0 XUMUYECKUM
YpaBHEHUSAM

37.

Tunel
XUMHYECKUX
peaKIuu.
Peakiuu
pa3I0KECHUSA

1.J1aTh IOHSATHE O
peakuusax
Pa3IOKEHUS.
2.1lponomxkath
dbopMHUpOBaTH yMEHHE
COCTaBIIATh YPaBHEHUS
XUM.pEAKLIUM.

38.

Peakiun
COCTUHEHHUSA

1.JlaTh mOHATHE O
PEAKLUSIX COCTUHECHMUS.
2 IIponomxarbpopmup
OBaTh YMEHHE
COCTaBJISITh YPaBHECHUS
XUM.pEAKIHM.

39.

Peakmun
3aMeEIICHUS

1.J1aTh IOHSATHE O
peaKIusAX 3aMeIICHUs.
2.1Tponomxath
dbopMupoBaTH yMEHHE
COCTaBJISITh YPaBHEHUS
XUM.pEaKIUI

40.

Peakuun oOMeHa

1.J1aTh moHATHE O
peakiusax oOMeHa.
2.1Ipomomxath
dbopMHupOBaTH yMEHHE
COCTaBJISITh YPaBHEHUS
XUM.pEaKIUI

41.

Ypok
YIPaKHEHUE

Bremonnenue
YOPaXHCHUH Ha




COCTaBJICHUE
YPaBHEHUM.
[IpoBeputs pacueTsl
110 YPABHEHUSIM

42. O600u1eHue 10 O600UUTH U 1
TEME CHUCTEMAaTU3UPOBATh
«3meHenus, 3HAHUSI, TOJTYUYCHHBIE
MPOUCXOASIINE C | IPU U3YUYECHUU TEMBI.
BEIIICCTBAMU>> Iloaroroska x
KOHTPOJILHOM paboTe
43. KonrtponbHas KonTtpons 3HaHui, 1
paboTta Ne3 YMEHU, HABBIKOB

Tema 5. Ilpakmuxym Nel. IIpocmeituiue onepayuu c eeuiecmeamu (5 yacos)

I_Ie.]_[bi 3aKPCIIUTh IMPAKTUICCKNC YMCHHA WM HABBIKU I10 BBIIIOJIHCHHUIO XUMHWYCCKOI'O SKCIICPUMCHTA I10

MIpU3HAKaM, CBOMCTBaM BEIIECTB, COOIIO/Ias MPaBIIIA 10 TEXHUKE O€30MaCHOCTH MPU padOoTe HA YPOKE XUMHUH.

Ne Tema JJIeMeHTbI IIpakTu4. yacrtb Texymui u KoJ1-Bo yacos
Ypoka coJepKaAHNS MPOrpamMMbl MPOMEKYT.
KOHTPOJIb
44, [Tpuemsl [To3HakomMuUTHCS € [IpakTnueckas 1
oOpaitieHus ¢ MIPAaBUJIAMU TEXHUKH paboTta
1a00paTOpHBIMOO | 0€30MACHOCTH, [TpakTrueckas
OpYJbIBAHUEM YCTPONCTBOM pabota Nel




1a060paTOPHOTrO

IITaTHBA,
Pa3HOBUIHOCTHIO
XUMHYECKOU TTOCY/IbI
45, HaOmnronenue 3a HaOmronarts [IpakTrueckas
ropsiiei ceeyor | huU3UUECKUe U pabota Ne2
XUMHYECKHUE SBJICHUS
IIPY TOPCHUU CBEYHU
46. Ananu3 moussl 1 | Hayunth yyammxcs [TpakTrueckas
BOJIBI IPOBOIUTH pabota Ne3
pacTBOpeHHE,
bunsTpOBaHUE U
BbIMIApUBAHUE
47. [Ipu3naku [Ipoanamu3upoBats U [TpakTrueckas
XUMHYECKUAX U3YYHUTh MPU3HAKA pabota Ne4
peakiui XUMHUYECKUX PEaKIM
B XOJI€ TIPOBEICHUS
OTIBITOB
48. [Ipurorosnenue | Hayuuts [IpakTrueckas
pacTBopa IIPUTOTABIUBATH pabota No5
caxapa ¢ pacTBOpHI U
ONPEIEIICHHON | PACCUUTHIBATH
MacCOBOM MAacCCOBBIE J10JIA
JIOJIEW caxapa B | BEIIECTB B
pacTBOpE pacTBoOpe




Tema 6. Pacmeopenue. Pacmeopwi. Ceolicmea pacmeopog snekmponumos(18u).

L4 q)OpMI/IpOBaHI/IC CUCTEMbl XUMUYECKUX 3HAHUM U HEJIOCTHOTO IMMPCACTABICHNA, OCHOBAHHOI'O HA

HpI/IO6peTeHHBIX 3HAHUAX, YMCHUAX U crocobax ACATCIIBHOCTU ! [TonsaTue o SHCKTPOHHTH‘ICCKOﬁ

JUCCOIUAIAM U TToJIoKeHusaX TO/I

e Pa3BuBaTh NOHATHUSA O KJIaccax HCOPTaHUYCCKHUX COC}II/IHCHI/IfI B CBCTC TSJI

L4 Hay‘{I/ITB ydamuxcsa COCTaBJIAATb NOHHBIC YPABHCHUA peaKIII/Iﬁ

L C(l)OpMI/IpOBaTL MOHSITHUE O TEHETUYECKOM CBSI3H MCIKAY KiIaCCaMH BCUICCTB

L BI)Ipa6aTI>IBaTI> YMCHHUC I10JIb30BATHCA J'Ia60paTOpHI>IM O60py,Z[OBaHI/I€M N IIPOBOAUTD OIIBITHI

Ne Tema JJIeMEeHTbI IIpakTu4. yacrb Texymui u Kou-Bo yacos
Ypoka coep:KaHus NPOrpaMMbl MPOMEXKYT.
KOHTPOJIb
49. PactBopenue. 1.O3HaKoOMUTH y4-csl C 1
PacTBopumocTs pPacTBOPEHUEM KaK

BCIICCTB B BOJC

(U3UKO-XUMUYECKIM
IIPOLIECCOM U C
pacTBOpaMu Kak
(bU3UKO-XUMUYECKUMH
CHUCTEMAaMHU.
2.PaccmoTpeTh
3aBUCUMOCTD




PacTBOPUMOCTH
TBEPJBIX BEIICCTB OT
TeMmneparypsl. 3./lath
KJIACCU(PUKAIIIO
pPacTBOPOB IO
pHU3HAKY
PacTBOPUMOCTH

50.

DIIEKTPOTUTHYECKAS
JUCCOLIMAIIMS

1.ChopmupoBath
MOHATHS 00
AIEKTPOJIUTAX U
HEDIJIEKTPOJIUTAX.
2.PaccMOTpeTh
MEXaHU3M
JMCCOLIMAIIUM BEIIECTB
C HOHHOM U
KOBAJICHTHOU
MIOJIIPHOM CBSI3BIO.
3.BBecTu nousTue
«CTENEHb
BIIEKTPOITUTHYECKON
TUCCOLUALANY U
paccMOTpeTh
KJ1acCU(UKAITUIO
AJIEKTPOJUTOB

JlaGopaTopHbIii

ombsIT N99:
IIPOITYCKaHUE
IIEKTPUYECKOTO
TOKa 4epe3 pacTBOP
DJICKTPOJIHTA.

ol.

Mexanusm
3JIEKTPOIUTHUECKOU
JIUCCOLMALAN

CdopmynupoBaTh
KaKHe MOHBI
00yClIaBIMBaIOT
oO111e cBoicTBa
BOJHBIX PACTBOPOB




KHCJIOT, COJIEH,
OCHOBAHUI

92. OcHOBHBIE 1.ChopmynupoBathb JlaGopaTopHbIii
TIOJIOKEHHS] TEOPUU | OCHOBHBIE TOJIOKEHUA | omprr N210,11:
BJIEKTPOIUTHYECKON | TEOPUU KauecTBeHHBIC
AUcCcouanuu. BHGKTpOHHTquCKOﬁ pE€aKyu Ha XJIOPUI

AACCOLHALIAH. U CyJb(aT HOHBI.
2.00001HUTE CBEIEHUS
0 MOHAaX

53. HNonubie HayuuTh IIKOJBHUKOB

ypaBHEHUSI. COCTaBJISITb UOHHBIE
YpaBHEHUS peaKLMi

o4, Honnelie [TpononxuTh 00ydaTh XUMHUYECKUI

YpaBHEHUS. COCTaBJISITh JIUKTAHT
XUMUYECKUE
ypaBHEHUSA

55. Kucnotsl, ux 1.CpopmupoBath JlaGopaTopHbIii
KJaccupuKaius u MMOHATHE O KHCJIOTaX onbIT Nel2.
CBOMCTBa KakK Kjacce Peakmnn,

AIEKTPOJIUTOB. XapaKTepHbIE JJIs
2.PaccMoOTpeTh ux pPacTBOPOB KHUCJIOT
KJIaCCH(UKAITUIO. (costHOM).
3.1IpencraBuTh
XUMHUYECKHE CBOKMCTBA
KHCJIOT B CBETE TEOPUH
3JEKTPOJIUTHYECKOU
JIMCCOIMALINH.

56. OcHoBaHus, UxX 1.CpopmupoBath JlaGopaTopHblii

Kiaccuukanus u

IIOHSTHE 00

onnIT Nel 3, 14.




CBOWCTBA.

OCHOBAHHAX KaK
KJIaCCC 3JICKTPOJIUTOB.

Peakimn
XapakTepHBIE ISt

2.PaccMOTpeTh ux pacTBOpPOB
KJIacCU(UKAIUIO. LIEJTO0YEH.
3.IIpeacraButh [Tonyuenue u
XUMHUYECKHE CBOMCTBA | CBOMCTBA
OCHOBAaHUH B CBETE HEpPAaCTBOPUMOIO
TEOpUHU OCHOBAaHMS.
BJIEKTPOIUTHYECKON
JIMCCOLIMAIIAN
S7. Conu B cBeTH . ChopmupoBaTh JlaGopaTopHblii
TEOpUU MOHSITHE 00 onbIT Nel 3.
ANEKTPOJIUTUYECKON | OCHOBAHUAX KAK Peakuun
TUCCOLMALINMA U UX | KJIAcCe AJEKTPOJIUTOB. | XapaKTepHbIE IS
CBOMCTBA 2.PaccMoTpeTh 001IMe | paCTBOPOB COJIEH.
CBOMCTBA COJIEH B
CBETE TEOPUU
BJICKTPOITUTHYECKON
JACCOLMAIIAN
58. Oxcuapl, X 1.0600muTh cBenenus | JlabopaTopHbIi
KJIaccuukanus u 00 oKcHIax. onbIT Nel6, 17.
CBOICTBa 2.PaccMoTpeTh Peaknuu
CBOMCTBA KUCIIOTHBIX | XapaKTepHbIE s
Y OCHOBHBIX OKCUJIOB. | OCHOBHBIX
okcuao0B. Peakunn
XapaKTepHbIE JJIs
KHCIIOTHBIX
OKCHJIOB.
59. Ypok ynpaxkHeHU




Ha KJIaCChbI

HEOPTaHUYECKUX
COCMHEHUN
60. I'enetnueckas cBs3b | 1.ChopmupoBaTh
MEX]y KJlaccaMu TIOHATHE O
BEIIECTB TeHETUYECKON CBS3U U
TCeHETUYECKOM psijie.
2.PaccMoOTpeTh
TCHCTHYCCKHE PSIJIbI
61. Knaccuduxanus CdopmupoBarb
XUMHYECKUX NOHATHE 00
ypaBHEHUIA. OKHCITUTENIBHO -
OKuCIHTETHHO - BOCCTaHOBHUTEIbHBIX
BOCCTAHOBUTEIBHBIC | PEAKITHSIX.
peaKIu
62. VYpaBHeHUs Hayuuts yu-cs
OKuUCIHTETHHO - ypaBHUBATH 3aITUCU
BoccTanoBUTeNbHBLIX | OBP MeTomom
peakuuu AJIEKTPOHHOT'O
Oayanca
63. O6006menue 3nanuii | [loBTOpUTH, 000OIHUTH
0 TEME. U CUCTEMaTU3UPOBATh
PacTBopenue. 3HAHMSI, TIOTyYEHHBIC
PactBopHI. IPU U3yYE€HUN TEMBI
CaoiicTBa
pacTBOpOB
AIIEKTPOJIUTOB
64. [TogroToBka k 1.3akpenuTp 3HaHUS U

KOHTPOJIBHOMN

PaCUYCTHBIC HABBIKU.




pabote

2.PaccMOTpeTh
THUIOBBIE TIPUM €PbI
KOHTPOJIbHOM pabote

65. KouTtponbhas Kontpons 3Hanui, KontponbHas 1
pabota Ne 4 YMEHHH, HABBIKOB pabota Ne 4

Tema 7. IIpakmukym Ne2 (2 yaca)

Ne Tema JJIeMEeHTbI Ipakruu. Texymui u Kou-Bo yacos

Ypoka colepKAHUSA 4acTh MPOMEKYT.

MPOrPaMMbl KOHTPOJIb

66. CBOICTBO KHCIIOT, [ToBTOPUTH CBOMCTBA [IpakTrueckas 1

OKCHJIOB U COJIEH. KHUCJIOT , OKCUJIOB U pabora Ne6
COJIEH.

67. Pemenue 3akpenurhb [IpakTrueckas 1
DKCIIEPUMEHTAIIBHBIX | IPAKTUUECKUE YMEHHUS pabota Ne7
3aia4 Y HaBBIKH 110

BBITTOJIHEHU IO
XUMHUYECKOTO
AKCIICPUMEHTA.
JlokazaTh ONBITHBIM
IIyTEM MOJIYYEHUE U




CBOICTBA BEIIECTB

68. HtoroBsiii ypok Tectbl 1

Yueono - memoouueckoe ovecneuenue npozcpammet.
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