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HHOACHUTEJBHAA 3AIIMCKA
OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA

PaGouass mporpamma mo XHMHHM COCTaBJieHa Ha OCHOBe TpeOoBaHuil ¢enepanbHOro
rOCY/IapCTBEHHOTO0 00pa30BaTEIILHOTO CTAHIIApPTa OCHOBHOTO OO0IIEro oOpa3oBaHUs, OCHOBHOU
00pa3oBarTelbHON MporpaMMbl OCHOBHOTO 00111er0o oopazoBanus ' bOY OO Ne 32 r. Ce3panu,
aBTopckoi mporpammel o xumuu O.C. I'abpuensna, A.B. Kymiosoii.

B coorBercTBUU C (penepatbHBIM TOCYAapCTBEHHBIM CTaHAAPTOM OCHOBHOT'O OOIIETO
00pa30oBaHMs yJaluecs TOJDKHBI OBJIAJICTh TAKUMHU TO3HABATEILHBIMEA YI€OHBIMU JACHCTBHUSIMH,
Kak ymMeHue (opMylIupoBaTh MNpoOIEMy U THIOTE3Y, CTAaBUTh LEIH U 3a/1a4M, CTPOUTH IUIAHbI
JIOCTHOKEHUS 1IEJIEH U PEIIeHHs TOCTABJICHHBIX 3a/1a4, TPOBOIUThH SKCIIEPUMEHT U Ha €ro OCHOBE
JienaTh BBIBOJBI M YMO3AKIIFOUEHHUS, IPEJICTABIIATh UX U OTCTAUBaTh CBOKO TOUKY 3peHus. Kpome
ATOr0, ydaluecs MAOJKHBI OBJIAQJETh MPUEMaMH, CBSI3AHHBIMH C OIPEACIICHUEM TOHSITHH:
OTpaHMYMBATh HUX, XapaKTEpU30BaTh U cpaBHUBAThb. CJE€I0BATENbHO, IPU MU3YYCHUH XUMHH B
OCHOBHOU IIKOJIE yYallluecs IOJDKHBI OBJIAJETh YUYCOHBIMU ICHCTBHSAMH, TO3BOJSIONIUMH UM
JOCTUYb JINYHOCTHBIX, MPEAMETHBIX U METANpPeMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Iporpamma 1o XuMHuM pacKpbIBaeT BKJIAJl yU€OHOTO MIPEAMETA B IOCTHKEHUE TEeH
OCHOBHOT0 00111eT0 00pa30BaHus U OMpeesieT BaKHEHIINEe co/lep:KaTeNbHbIe JIMHUU TIPeIMeTa:

® «BEIIECTBOY» - 3HAHUE O COCTABE M CTPOCHUU BEIIECTB, UX CBOMCTBAX U OMOJIOTMYECKOM
3HAYCHUH;

® «XMMHYECKAs pEaKIUs» - 3HAHUE O MPEBPALICHUAX OJTHUX BEUIECTB B APYTHUE, YCIOBUS
MPOTEKaHUs TaKUX MPEBPALLIEHUH U crI0co0axX yIpaBiIeHUs pPeaKlUsIMU;

® IIPUMEHEHHE BEIIECTBY - 3HAHUE U OMBIT 0€30MMaCHOT0 0OpaIlleHUs C BEIIECTBaMH,
MaTepuaiaMH U MpoleccaM, HeOOXOIUMBIMH B OBITY M Ha TPOU3BO/ICTBE;

®  (GI3BIK XUMUW» - OTIEPUPOBAHUE CUCTEMON BAKHEUIIINX XUMHUECKUX TMOHATUM, 3HAHUE
XAMHYECKOW HOMEHKJIATYPbl, a TAKKE BIIAJICHUE XUMUYECKON CUMBOJIUKOMN
(xuMu9YecKUMHU POopMyTaMU U XUMUIECKIMH YPaBHEHHUSIMHU ).

MecTto npeamera B y4eOHOM IJIaHE
IIporpaMMa o xumuu B 8 Kjacce paccuntaHa Ha 68 4acos, 10 2 yaca B HEJIEINIO.
OcHoBHBIC HIEH NPeIaraeMoro Kypca:

® MaTepHaIbHOE EJUHCTBO BELECTB €CTECTBEHHOTO MHUPA, UX FEHETUYECKAs CBS3b;

® [IPUYMHHO — CJIEICTBEHHBIE CBA3M MEKIY COCTAaBOM, CTPOCHHEM, CBOMCTBAMH,
MIOJIyYEHUEM U IPUMEHEHUEM BEILECTB;

® [I03HABAEMOCTbH BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAaHUS XUMUYECKUX PEaKIUii;

e 00BSICHSIONMIASA U TPOrHOZUPYIOLIAs POJIb TEOPETUUECKUX 3HAHUN 11 (DAKTOIOrHUECKOTO
MaTepuaia XUMUU 3JIEMEHTOB;

® KOHKPETHOE XMMHYECKOE COEJUHEHHNE KaK 3BE€HO B HENPEPHIBHOM LI€TIN ITPEBPAILICHUN
BEIIECTB, YUaCTBYIOIINE B KPYTOBOPOTE XUMUYECKUX JIEMEHTOB U XUMHUYECKON
3BOJIIOLINY;

e O00OBEKTHUBHOCTH U MTO3HABAEMOCTH 3aKOHOB NMPHUPO/Ibl; 3HAHUE 3aKOHOB XUMHUHU MO3BOJISIET
YIPaBsATh XUMUYECKUMU TPEBPAILIEHUSIMH BEILIECTB, HAXOIUThH IKOJIOTUYECKHU
6e30macHbIe CIIOCOObI MPOU3BOCTBA M OXPaHbl OKPYKAIOILIEH CpeJibl OT 3arps3HEHUS;

e B3aUMOCBS3b HAyKH U MPAKTUKU; TPEOOBAHUS MPAKTUKH — ABUKYIIAs CUJla PA3BUTHUS
HAyKH, YCIEXU MPAKTUKU 00YCIOBIIEHBI TOCTUKEHUSIMU HAYKH;



® Ppa3BUTHE XMMHUYECKOU HAYKU U XMMHU3ALMKU HAPOJHOIO XO3AKUCTBA CIIyKAaT MHTEpecaM
YeJloBeKa U OOIIECTBa B LIEJIOM, UMEIOT TYMaHUCTUYCCKHIA XapaKTep U MPU3BaHbI
CIOCOOCTBOBATH PEIICHUIO TI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH uaeu peain3yroTcsl IyTeM JOCTHXKEHUS CIENYIOIIMX Heell:

Gopmuposanue 'y ydalUMXcs XUMHUYECKOM KapTHHBI MHUpa Kak OPraHMYeCKOW 4YacTH €ro
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;

pazéumue TO3HABATENIBHBIX HHTEPECOB, HHTEUIEKTYalbHbIX M TBOPYECKUX CIIOCOOHOCTEH
yyalxcs B [PoLEecce U3yuyeHUs: UMU XUMUUYECKOM HayKH U €€ BKJIaJla B COBPEMEHHBIN HAYYHO —
TEeXHUYECKUI IPOrpecc;

@opmuposanue BaXHEUIINX JIOTUYECKUX ONEpaluii MBIIUICHUS (aHaIu3, CHHTE3, 0000IeHHe,
KOHKpETU3alysi, CpaBHEHHE U Jp.) B IPOLECCe IO3HAHUSA CHCTEMbl BaKHEHIIUX IOHATHH,
3aKOHOB U TEOPHI O COCTaBe, CTPOCHUHU U CBOMCTBAX XUMUYECKUX BEILIECTB;

eocnumanue yOexJIeHHOCTH B TOM, YTO IIPUMEHEHHE MOIy4YEeHHbIX 3HAaHUH U YMEHUH 110 XUMUHU
SBISIETC OOBEKTHBHON HEOOXOAMMOCTBIO Uil Oe30macHOil paboThl ¢ BemIeCTBAMH U
MaTepHuajamMy B ObITY U Ha IPOU3BOJICTBE;

npoeKmuposanue U peanu3ayus BBITYCKHUKAMU OCHOBHOMW IIKOJIBI JIMYHOM 0Opa3oBaTeabHOU
TpaeKTOpuu: BbIOOp mpodwiast OO0y4eHHss B CTapiiedl IIKojJe WM MpOo(hecCHOHATBEHOTO
00pa30BaTEILHOTO YUPEKACHUS;

061adeHue KIIOUEBBIMA KOMIETCHIUSAME (Yy4eOHO — MO3HAaBaTENbHBIMH, WH(GOPMAIIMOHHBIMH,
LIEHHOCTHO — CMbICJIOBBIMH, KOMMYHUKATHUBHBIMH).

3HauUUTENbHOE MECTO B COJIEPIKAHUU Kypca OTBOAUTCS XUMUUYECKOMY dKcIepuMeHTy. OH
N03BOJIsIET C(OPMUPOBATH Yy Y4YalIMXCS CHELUalbHble INpeAMETHblE yMEHHUs paboTaTh C
XUMHYECKMMM BELIECTBAMM, BBIIIOJHATH IPOCTbIE XUMHUYECKHE OMNbIThl, HAYYHUTh MX
0e30I1aCHOMY M 3KOJIOTUYECKM TIPaMOTHOMY OOpallleHHI0 C BellecTBaMM B OBITY U Ha
IIPOU3BO/ICTBE.

[IpakTryeckue paboThl CIrPyNIUPOBAHbI B OJOKM — XUMUYECKHE MPAKTUKYMbI, KOTOpPbIE
CIIy’)KaT He TOJBKO CPEICTBOM 3aKpEIJICHUS YMEHHM M HaBBIKOB, HO M KOHTpPOJISI KayecTBa UX
c(hOpMUPOBAHHOCTH.

Kypc xumun 8 knacca nzydaercs B JjBa 3Tara.

IlepBBlii 5Tanm — XUMUSA B CTaTHKE, HA KOTOPOM paccCMaTpUBAaeTCs COCTaB U CTPOCHUE
aToMa BeliecTBa. Ero OCHOBY COCTaBIISIOT CBEJCHHS O XMMHYECKOM 3JIEMEHTE U (opmax ero
CyLIECTBOBaHMsI — aTOMax, H30TONAX, HMOHAX, MPOCTBIX BEIIECTBAX M HX BAKHEHIIMX B
COEeIMHEHUAX (OKCUAAaX U OPYTUX OMHApHBIX COEIMHEHUSX, KMCIOTAaX, OCHOBAHMSIX U COJISIX),
CTPOEHUU BEECTBA (TUITOJIOTUN XUMHUYECKUX CBSI3€H M BUJAX KPUCTAIUIMUECKUX PELIETOK).

Bropoii atan — xumMus B AMHAMHKE, HA KOTOPOM y4alllecsl 3HaKOMATCSA C XMMHUYECKUMU
peakuusaMu Kak (pyHKIMEH coCTaBa M CTPOEHHUS YYacTBYIOLIMX B XMMHUYECKHUX IPEBpAIEHUSIX
BEIECTB M UX Kiaccupukanuu. CBOWCTBA KUCIOT, OCHOBAaHUM M COJIEH Cpa3y pacCMaTpUBAIOTCS
B CBETE TEOPHM DJIEKTPOIUTHYECKON aucconuanuu. Kpome 3Toro, cBoHCTBa KHUCIOT U COJEN
XapaKTEpU3YIOTCS B CBETE OKUCIUTENIbHO — BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

COIEPXAHUE ITPOI'PAMMBI

BBenenue (6 4)

[Ipenmer xuMuu. MeToasl TO3HAHWS  XUMHH: HAONIOJEHUE, OKCIEPHUMEHT,
MojaenupoBaHue. VICTOYHWKH XUMHUYECKOHW HHPOpMAlMHM, €€ TMONydeHue, aHalu3 |
MIPE/ICTABJIICHHUE €TO PE3yJIbTaTOB.

[TonsTHE 0 XMMHYECKOM 3JIEMEHTE U (POpMax €ro CymecTBOBaHHS: CBOOOJHBIX aTOMax,
MPOCTHIX U CIOKHBIX BEIIECTBAX.



[IpeBpamenue BemecTB. OTINYNE XUMHUECKUX PEaKIUil oT pU3NUecKuXx siBineHuil. Poiab
XUMUU B KU3HM YeJIOBeKa. XeMopunus u xemopoOus.

Kpatkue cBegeHuss uW3 HUCTOPUMM BO3HMKHOBEHMS M pa3BUTUA Xxumuu. Pounb
OTEYECTBCHHBIX YUYCHBIX B CTAHOBIICHUHM XUMHYECKOW Hayku — paboTel M.B. JlomonocoBa, A.M.
byrneposa, /I.11. Menneneesa.

XUMHUYECKas CHMBOJIMKA. 3HAKM XHMHYECKUX OJIIEMEHTOB M IPOUCXOXKICHUE UX
Ha3BaHU. Xumudeckue Gopmynsl. MHaekcsl u ko3 uuuentsl. OTHOCHTENbHAS aTOMHAs U
MoOJIeKyJisipHass Macchl. [IpoBeneHne pacueToB MacCOBOM JOJAM XHMHYECKOTO 3JIEMEHTa B
BEIIIECTBE Ha OCHOBE €ro ()OPMYIIbI.

[lepeonuueckass cucrema xumuyeckux siaeMeHtoB [[.M. MenneneeBa, ee CTpyKTypa:
MaJible ¥ OOJIbINE MEePHObl, TPYNIBI U noarpymnmnsl. [lepuonudeckas cuctemMa Kak CIpaBOYHOE
nocoOue JIsl MOTY4YeHUs CBEICHUI 0 XMMUYECKUX JIEMEHTaX.

Jemoncrpanuu. 1. Mozgenu (mapocrepkHeBsie u CTroapta — bpurieba) pa3nuyHbIx
MIPOCTHIX M CJIOXHBIX BemecTB. 2. Komieknuus CTeKIsIHHOM XUMHYECKOW MOCyAbl. 3 KOJUIEKIUs
MaTepuaioB M W3JENMi Ha OCHOBE amoMuHus. 4. B3aumopeiicTBue mMpaMopa ¢ KUCIOTOM U
MIOMYTHEHHE U3BECTKOBOU BOJIBI.

JlabGopaTopHble onbIThl. 1. CpaBHEHUE CBOMCTB TBEP/IBIX KPUCTAUTMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHUE CKOPOCTM HUCHAPEHHUs BOJbI, OJEKOJIOHA M 3THIOBOIO CHUPTA C
¢uIbTpOBAIILHOM Oymaru.

IIpeomemnmnvie pe3ynomamol 00yuenus

Yyamuiics 1OJKEH ymems:

Hcnonb30BaTh m0pH XapaKTEPUCTHKE BEIIECTBA TOHATHUA: «aTOM», «MOJEKYJa»,
«XUMHUYECKHUI 3JEMEHT», «XUMUYECKUN 3HAK», «BEILIECTBO», IIPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBO», «CBOMCTBa BEIIECTBY», «XUMHUYECKOE SIBICHUE», «(DU3HUECKOE SIBJICHHEY,
«KOd(UIMECHTY», «HHIEKCY», «OTHOCUTENbHAS aTOMHAsi Maccay, «OTHOCUTEIIbHAS MOJICKYJIsIpHAs
Maccay, «MaccoBasi J0JIsI JIEMEHTa.

3HaTh: MpeIMEeThl U3Y4YEeHHsI €CTECTBEHHOHAYUYHBIX JWCHUUIUIMH, XUMUYECKHUE CHUMBOJIBI,
WX Ha3BaHUS U POUCXOXKICHHE;

Krnaccugunuposats BemiecTsa o COCTaBy Ha MPOCTHIE U CIIOKHBIE;

PaznuuaTh: Tena U BelecTBa, XUMHUYECKUH 3JIEMEHT U ITPOCTOE BEILECTBO;

OrnuceiBaTh: (GOPMBI CYIIECTBOBAHHUS XHUMHUYECKUX JJIEMEHTOB (CBOOOJHBIE AaTOMBI,
IpPOCTbIE BEILIECTBA, CIIOXKHbIE BellecTBa); TabmuuHyo ¢opmy Ilepuonnyeckoit cucrembl
XUMHUYECKUX DJIEMEHTOB, TMOJOXXKeHue nsieMmenta B Tabnuie [[.M. MenneneeBa, HCHIONb3ys
MOHSTUSL «TIEPHOJ», «TPYIMIMa», «rJaBHAs MOATPYIIMa», «M000YHAs TOATPYIIa», CBOIMCTBa
BEIIECTB (TBEPBIX, KHUJIKHX, Ta3000pa3HbIX);

OOBACHATH CYITHOCTh XUMHUYECKUX SBIEHUH ( C TOUKHU 3pEHUS aTOMHO — MOJIEKYJISTHOTO
YUEHUS) ¥ UX TPUHITAITHATBHOE OTINYNE OT (PU3HUYECKUX SIBIICHUI;

XapakTepu3oBaTh: OCHOBHBIE  METOABl  M3YYCHHsS]  €CTECTBEHHBIX JHUCIHUILIINH
(HabmroieHne, SKCIEPUMEHT, MOJCIUPOBAHKE); BEMIECTBO MO €ro XHUMHYECKOW (dopmyse
COIJIACHO TUIAHy: KayeCTBEHHBIH COCTaB, THUIl BellecTBa (MPOCTOE WM  CIIOKHOE);
KOJIMYECTBEHHBIH COCTaB, OTHOCHTENbHAs MOJIEKYJspHas Macca, COOTHOILIEHHWE MacChl
3JIEMEHTOB B BEILIECTBE, MACCOBBIE JOJIM 3JIEMEHTOB B BELIECTBE (IJIs1 CIOXKHBIX BEILECTB); POJIb
XUMHUH (TIOJIOKUTENIbHYI0 U OTPHUIATENIbHYI0) B JKM3HU YEJIOBEKa, apryMEHTHPOBATh CBOE
OTHOILIEHHE K ITOH mpolbiieme;

BbluHcnsTh OTHOCHTENBHYIO MOJEKYJISPHYIO MacCy BEIIeCTB U MAacCOBYIO JOJIO
XUMHYECKOTO 2JIEMEHTA B COEUHEHMSIX;

[IpoBoauTh HaOMIOAEHNS CBOICTB BEILIECTB U SIBJICHUM, TPOUCXOSIINX C BELIECTBAMU;

CobOmoiaTh TpaBuUiia TEXHUKA OE30MACHOCTH TMPU TPOBEACHHHM HAONIOJCHUN U
71a00pPaTOPHBIX OIBITOB.

METAIIPEIMETHBIE PE3VJIbTATBI OBYUEHUA



VYyamumiics OJKEH ymems:

Omnpenensats npobiemsl, T.€. yCTaHaBIMBATh HECOOTBETCTBUE MEXKAY JKEIAEMbIM U
JIEHCTBUTECIIHHBIM;

CocTaBiIATh CI0KHBIN IIJ1aH TEKCTA;

Brnaners TakuM BUIOM HM3JI0KEHUS TEKCTA, KaK TOBECTBOBAHHE;

ITon pyKOBOACTBOM yuuTENs IPOBOJUTH HEMOCPEACTBEHHOE HAOII0IEHUE;

[Tox pykoBOACTBOM yuuTelsi OpOPMIISTH OTUET, BKIIOYAIONINI OMMCaHUe HAOIIOICHHS,
€ro pe3yJbTaToB, BEIBOJIOB;

Vcnonp30BaTh TaKOH BUJI MBICIUTEIBHOTO (MI€TBHOTO) MOJICIIMPOBAHMS, KaK 3HAKOBOE
MOJIEJIMPOBaHKE (Ha IPUMEPE 3HAKOB XUMUUECKUX IEMEHTOB, XUMHUECKUX (HOpMYI);

Hcnonp30BaTh TakoH BUJI MAaT€PHAIBHOTO (MIPEIMETHOTO) MOJICIIMPOBAHUS, KaK
¢du3nyeckoe MoieNupoBaHue (Ha MpuMepe MOIEIMPOBAHUS aTOMOB U MOJIEKYI);

[Tonmy4yaTh XMMHUYECKYIO0 HH(POPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB;

OnpenensaTs 0OOBEKT U aCMEKT aHAJIN3a U CUHTE3a;

OmnpenensiTh KOMIOHEHTHI 0OBEKTa B COOTBETCTBHHU C ACTIEKTOM aHAJN3a U CHHTE3a;

Ocy1iecTBIATh Ka4YeCTBEHHOE M KOJIMYECTBEHHOE ONMCAaHNE KOMIIOHEHTOB OOBEKTA;

OmnpenensTe OTHOIIEHHS 00BEKTA ¢ APYTUMH O0BEKTAMU;

OnpenensaTs CyleCTBEHHbIE IPU3HAKUA O0BEKTA.

Tema 1. AToMBbI XUMHYECKHUX 3JIeMeHTOB (9 4)

ATombl Kak (hopMa CYIIECTBOBAHHUS XHUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O
cTpoeHuu aromoB. OnbIThl Pezepdopaa. [InanerapHas Mojesb CTpoeHUs aToMa.

CoctaB aTOMHBIX S7A€p: MNPOTOHBI, HEUTpOHbI. OTHOCHUTENbHAs aTOMHasg Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

N3meHeHnne yuciaa TPOTOHOB B sApe aroMa — OOpa30BaHME HOBBIX XUMHUYECKHUX
3JICMCHTOB.

N3meHneHue ymcrna HEHTPOHOB B siipe aTomMa — oOpa3zoBaHUE M30TOMOB. COBpeMEHHOE
ONpeeIICHUE MOHITUS «XUMHAYECKUU 3JIEMEHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XHMHYECKOI'0 JICMEHTA.

OnekTpoHbl. CTPOCHHUE AIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX DJIEMEHTOB MAaJIbIX
nepruo0B. [1oHATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YpPOBHE.

[Tepuonnueckas cucremMa xumudeckux sneMenToB .M. MenneneeBa u CTpOEHUE aTOMOB
- (puzmveckuii CMBICT TOPSAAKOBOTO HOMEPA AJIEMEHTa, HOMEpa IPYIIbl, HOMepa Mepro/ia.

N3MeHeHue 4ynciia 3JeKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOTO
pIIeMEHTa — OOpa30BaHUE TMOJIOKUTETBHBIX U OTPHUIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMHM METAJJIOB U HEMETAJUIOB. [[pUunHbBl M3MEHEHHSI METAINIMYECKUX U HEMETAJUTMYECKHX
CBOICTB B mepuojax u rpymmax. O0pa3oBanue OMHApHBIX coeAuHeHuii. [loHaTne 06 MOHHOMN
cBs3u. Cxembl 00pa30BaHMsI MOHHOM CBsI3U. B3anmojielicTBE aTOMOB AJIEMEHTOB — HEMETAIIOB
MeXIy co0oii —oOpa3oBaHHE ABYXaTOMHBIX MOJEKYNl TMPOCTHIX BemecTB. KoBaneHTHas
HETOJISIPHAS] XUMHUYECKAsl CBSA3h. JJICKTPOHHBIC U CTPYKTYPHBIE (POPMYITHL.

BzaumopeiicTBue aTOMOB HEMETaLIOB MEXAYy co0oi — oOpa3oBaHue OWHAPHBIX
COEIMHEHUN HEMETAJIOB. DJIEKTPOOTpUIIATENbHOCTh. KoBasieHTHas noJisipHast cBsi3b. [loHsATHE O
BaJICHTHOCTH Ka CBOWMCTBE aTOMOB OOpa30BbIBaTh KOBAJICHTHHIE XHUMHUYECKHE CBS3U.
CocraBnenue GopmMyn OMHAPHBIX COEAMHEHUH 1O BaJICHTHOCTH. HaxoxjaeHue BaJeHTHOCTH IO
dbopMynie OMHAPHOTO COETMHEHUSI.

B3anMogeiicTBue aToMOB METaUIOB MEXKAY CO00. — 0O0pa3oBaHHE METAITUYECKUX
KkpuctaioB. [loHATHE 0 METAIITUYECKOH CBA3H.

JemoncTpauuu. Mojenn aTOMOB XMMHUYECKHX 3JIeMeHTOB. llepronnueckas cucrema
xummudecknx aneMmeHnToB J[.1. Menneneesa.(pa3nudabie GOpMBI).



JlabopaTopHble omnbIThbl. 3. MozenupoBaHue MpUHIUNA JEHCTBUS CKaHUPYIOIIETO
MUKpockoma. 4. M3rotoBieHue Mojeneil MoJieKysl OWHApHBIX coenuHeHui. 5. M3roroBieHue
MOJIENH, UUTKOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

I[TPEAMETHBIE PE3VJIbTATHI OBYUEHU A
VYyamuiics JOJIKEH ymemb:
Ucnons3oBarh mpu XapaKTEpUCTUKE AaTOMOB TMOHSTHUS: «IIPOTOH», «HEUTPOHY,
OIIEKTPOH», « XUMHUYCCKUU DJIEMEHT», «MACCOBOE YHCIIO», «H30TOIM», «IJICKTPOHHBINA CIOW,

«OHEPT eTUUYCCKUI YPOBCHBY», <«QJIEMCHTBI — MCTAJUIbD», <«BJICMCHTbBI — HCMCTAJIBD», IIPpU
XapaKTEPUCTHUKE BCIICCTBA ITOHATUA «MOHHAA CBA3bY», «MOHBI», «KKOBAJICHTHAA IIOJIsIpHasA CBA3b»,
«KOBAJICHTHAas HCTIOJIAPpHAA CBA3b», (QIICKTPOOTPHULIATCIIBHOCTDY, «BaJICHTHOCTDBH»,

«METaJJINYECKasl CBSI3bY;

OnucelBaTh COCTaB U CTPOCHHE AaTOMOB 3JIEMEHTOB C MOPAAKOBBIM HoMmepoM 1-20 B
[ICXD JI.1. Menpaeneena;

CocTaBidTh CXE€MBbI paclpeIeleHUs] JIEKTPOHOB I10 AIEKTPOHHBIM CJIOSM B AJIEKTPOHHOMN
000JIOUKE aTOMOB; CXE€Mbl OOpa30BaHMs PA3IUYHBIX THIIOB CBS3U (MOHHOM, KOBaJCHTHOM,
METaJNIMYECKOMN );

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUECKUX IJIEMEHTOB (3apsii saep
aTOMOB, YMCJIa 3JIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIOE, YUCIIO 3aMOJIHSIEMbIX 3JIEKTPOHHBIX
CJIO€B, paguyC aToMa, »BJIEKTPOOTPULATEIBHOCTb, METAIMYECKHUE U HEMETAUIMYECKUE
CBOMCTBA) B mepuojax u rpymnmnax (rmaBHeix noarpynnax) [ICXD J.W. MenzaeneeBa ¢ TOYKH
3pEHHUsI TEOPUH CTPOEHUS aTOMa;

CpaBHUBaTh CBOMCTBA aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAXOSAIIUXCS B OJHOM IEPUOJIE
win riaBHoi noarpymnmne [ICXD JI.W. Menneneesa (3apsia sipa aTOMOB, YKCIIO 3JIEKTPOHOB Ha
BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3alOJIHSIEMbIX 3JEKTPOHHBIX CIIOEB, paguyc aToMa,
3NEKTPOOTPHUIATENFHOCTD, METAIUTMYECKHE U HEMETAJUIMYECKHE CBOMCTBRA);

JlaBaTh XapaKTEpUCTUKY XHMMHUYECKHX 3JIEMEHTOB Mo ux mnosnoxenuto B [ICXD JI.U.
MenneneeBa (XMMHMUYECKHH 3HAaK, IOPSAOKOBBIA HOMEpP, MEpUON, TIpyNna, MOATPYIIA,
OTHOCHUTEJIbHAsl aTOMHasi Macca, CTPOCHHE aToma — 3apsij SApa, YUCI0 IPOTOHOB U HEUTPOHOB B
sape, o011ee YUCII0 IIEKTPOHOB, PACHPEIeNIEHHE HIEKTPOHOB 0 3JEKTPOHHBIM CIIOSIM);

Ornpenenars TN XUMAYECKON CBS3U TTO JOpMYJIie BEIIECTBA;

IIpuBOIUTE MpUMEpPHI BELIECTB € Pa3HBIMU TUIIAMH XUMUYECKOU CBS3H;

XapakTepru3oBaTh MEXaHU3Mbl 00pa30BaHUSI KOBAJICHTHOH CBs3U (OOMEHHBIN), HOHHOU
CBSI3M, METAJNINYECKON CBS3H;

VYcTanaBnuBaTh NPUYMHHO — CIIEJICTBEHHBIE CBSI3U: COCTAaB BEILLECTBA — TUIl XUMUYECKOU
CBSI3H;

CocraBnarh Gpopmysbl OMHAPHBIX COEAMHEHUN MO BaJICHTHOCTH;

HaxoauTp BaJIeHTHOCTb 3JIEMEHTOB 110 (OpMyJie OMHAPHOTO COETMHEHHUS.

METAIIPEJIMETHBIE PE3VYJIbTATBI OBYUEHU S

VYyamuiicst JOJKEH ymems.

DopMyIHpPOBAThH TUIIOTE3Y MO PEIICHUIO POOIIEM;

CocTaBsTh IJIaH BHITIOJIHEHUS YI€OHOW 3a/1a4H, PEIIeHUs MPOoOJIeM TBOPUYECKOTO U
MOMCKOBOI'O XapaKTepa, BHITOIHEHUS IPOEKTa COBMECTHO C YUUTETIEM;

CocCTaBIISTh TE3UCHI TEKCTA;

BrnaneTb TakMM BHIIOM M3JI0KEHUS TEKCTA, KaK OIMMMCAHHUE;

Hcnons30BaTh Takoi BUI MBICJICHHOTO (MI€aTbHOTO) MOJICTUPOBAHUS, KaK 3HAKOBOE
MOJIeTTMPOBaHUE (HA IPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMHUYECKOH CBSI3H);

Hcnons30BaTh Takoi BUI MaTepUaIbLHOTO (TIPEIMETHOT0) MOICTIUPOBAHUS, KaK
aHaJIOTrOBOE MOJICIUPOBAHMUE;

Hcnons30BaTh Takoi BUI MaTepUaIbHOTO (TIPEIMETHOT0) MOICTIUPOBAHUS, KaK
buznueckoe MoeTupoBaHue (Ha MPUMEPE MOJIeIe CTPOCHUS aTOMOB);



OnpenensTb 00bEKTH CPABHEHUS U ACTIEKT CPaBHEHUS OOHEKTOB;

BBINOIHATE HEMOTHOE OTHOJUHEHOE CPAaBHEHUE;

BrInonHsATE HEMoJIHOE KOMILJIEKCHOE CPaBHEHUE;

BrIMoHATE T0JIHOE OJTHONTMHEHHOE CPaBHECHHE.

Tema 2. IIpocTsie BemecTBa (6 1)

[Tonoxxenue meramioB u HemeTawioB B [ICXD J.U. MenneneeBa. Baxueiime npocTeie
BEIIECTBA — METAJUIBI (Kee30, ATFOMUHHWM, KalblMi, MarHuii, Harpwii, kamuii). OOmmue
(du3HYecKre CBOMNCTBAa METAJLIOB.

Baxueiiime mpocTeie BelecTBa — HEMETA/UIbI, 00Opa3oBaHHBIE aTOMAMH KHCIOPOa,
BOJZIOpOJa, a30Ta, cephl, dochopa, yrimepoaa. MosieKyabl TPOCTHIX BEIIECTB — HEMETAIOB —
BOJIOpPO/Ia, KUCJIOPO/JIa, a30Ta, rajJoreHoB. OTHOCUTENIbHAs MOJIEKYJIsipHasi Macca.

CnocoOHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKHX IPOCTHIX
BEIIECTB — aUIOTpONHA. AJUIOTPONHbIE MOAUGUKAIMKM KUCIopoaa, ¢ocdopa, oJoBa.
Meramnueckiue ¥ HEMETaUIMYEeCKHE CBOMCTBAa MPOCTHIX BemecTB. OTHOCHTEIBHOCTh 3TOTO
MOHSTHS.

Yucno Asorampo. KonudectBo BemiectBa. Monb. MomsipHass macca. MoJsSIpHBIA 00BbeM
ra3000pa3HbIX BEmIEeCTB. KpaTHbIC eMHUIBI N3MEPECHUS KOJIMYECTBA BEIIECTBA — MUJUTUMOJb U
KWJIOMOJIb, MIJUTUMOJISIPHAsT W KWJIOMOJSIDHAas MAacChl BEIISCTBA, MUJUTUMOJIAPHBIA U
KHJIOMOJISIPHBIA 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ HMCMOIB30BaHMEM TMOHATHH «KOJWYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO0 ABOTagpo.

Jdemouncrpanuun. [Tonydenue ozona. O6pasiml 6emnoro u kpacHoro ocdopa. Hekoropsie
METaJIIBI 1 HEMETAJUIBI C KOJTMYECTBOM BeliecTBa 1 Moiib. MOJIIpHBINA 00BEM Ta30B Pa3IMUHBIX
BEIIECTB.

JlaGopaTopHble onbIThI. 6. O3HAKOMJICHHE C KOJUIEKIIMEH MeTaJIoB. 7. O3HaAKOMIICHUE
C KOJUICKITMEH HEMETaJIOB.

I[TPEAMETHBIE PE3VJIbTATHI OBYUEHU A

VYyamuiicst JOJKEH ymems.

Hcnonb30BaTh Npu XapaKTEPUCTUKE BEUIECTB MOHATHUS: «METAIUIBIY, IIIACTUYHOCTHY,
«INEKTPONPOBOTHOCTY, CTETLIOMPOBOTHOCTHY, IUIACTUYHOCThY, «HEMETAJUIBI»,
«@JIOTPOMUSY», «aJTIOTPOITHBIE BUIOM3MEHEHUS, MU MOIU(DUKALIUN Y,

OnwuceIBaTh MOJ0KEHUE AJIEMEHTOB — METAJNIOB M 3JIEMEHTOB — HeMmeTauioB B [ICXD
J.1. Menneneena;

KnaccudumupoBaTs mpocThie BElIeCTBa HA METAJIIIBI U HEMETAJLIIbI, SJIEMEHTHI,

Onpenenars NpUHAIIEKHOCTh OPraHUYECKUX BEILIECTB K OJJHOMY U3 U3YYEHHBIX KJIACCOB
—MeTaJuIbl U HEMETAJLIBI;

Jloka3bIBaTh OTHOCUTENBHOCTD JIEJIEHUSI TPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBL;

XapakTepu3oBaTh 001IMe GU3MUECKUE CBOMCTBA METAJIIOB;

VYcranaBnuBaTh NPUUMHHO — CIEACTBEHHBIE CBSI3M MEX]y CTPOEHUEM aToMa 1
XUMHUYECKON CBS3BIO B TIPOCTHIX BEIIECTBAX — METAJUIAX M HEMETAIIAX;

OOBACHATH MHOTOOOPA3Ue MPOCTHIX BEIIECTB TAKUM (PAKTOPOM KaK aJLIOTPOIIHS;

OnuceIBaTh CBOMCTBA BEIIECTB;

Cobmro1aTh MpaBuiia TEXHUKK O€30MMaCHOCTH MPH MPOBEICHUN HAOTIOISHUHN 1
n1abopaTOpPHBIX padoT;

Hcnonb30Bath npu pelieHny 3aad MOHSATHUS: «KOJIMYECTBO BEIIECTBA», KMOJIbY,
«IOCTOSTHHASE ABOTAIPOY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM Tra30By, KHOPMaIbHBIC
YCIIOBHSI.

METAIIPEJMETHBIE PE3VJIbTATBI OBYUEHUA

Yyamuiics NOJKEH ymems:



CocTaBisiTh KOHCIIEKT TEKCTA;

CaMocTosTeIbHO UCTIOB30BaTh HEMOCPEICTBEHHOE Hab o 1eHne%o

CaMocTosATeTbHO OPOPMIISTH OTYET, BKIIOYAIOIIHMA ONUCAHUE HAOIIOICHUS, €TO
PE3yJIbTAaTOB U BHIBOJIOB;

BrInoaHATE MOJIHOE KOMITJIEKCHOE CPaBHEHUE;

BhInonHATE CpaBHEHHE IO aHATIOTHH.

Tema 3. CoennHeHUs] XMMHYECKHUX 3J1eMeHTOB (15 u)

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKUCIEHUS U BaleHTHOCTU. OrmnpezereHue
CTETIEHU OKHCIICHHS DSJIEMEHTOB B OMHApHBIX coenuHeHusx. CocraBieHue Gopmysn OMHApHBIX
COeIMHEHMH, O0IIUH CIOocO0 UX Ha3BaHMM.

bunapHbie coeMHEHUS METAJUIOB M HEMETAIOB: OKCHJbI, XJIOPHUIBI, CyIb()UIBI U Ip.
coctaBiieHHe UxX GopMyIl.

bunapHble coeMHEHUS] HEMETAJIJIOB: OKCH[BI, JIETYYHE BOJOPOAHBIE COEAMHEHMUS, UX
coctaB M Has3BaHusdA. lIperncraBurenu OKCHIOB: BOZAA, YIJEKHUCIbINA ra3, HEramieHas H3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMUAK.

OcHoBaHus, UX COCTaB M Ha3BaHus. PacTBopuMOCTh OcHOBaHui B Boje. lIpencraBurenu
1IeJI04ei6 TUAPOKCUABl HATpUs, Kanus U Kaiublus. [loHATHS 00 MHIMKATOpax M KaueCTBEHHBIX
peakumsX.

Kucnorsl, ux cocraB um Ha3Banms. Knaccubukanus kucnor. [IpencraButen KHCIOT:
cepHas, coyisiHasl, a3oTHad. [loHsTue o mkane kucinoTHocTu (mkana pH). M3Menenue okpacku
WUHJUKATOPOB.

Conm Kak NpoM3BOJHBIE KUCIOT U OCHOBaHMWM, UX COCTaB M Ha3BaHuUs. PacTBOpUMOCTH
cozeii B Boze. [IpencraBurenu comneii: xinopu HaTpusi, KapOoHaT U Gocdat KambLus.

AMop(dHBIE 1 KpUCTATITUYECKHIE BEIIECTBA.

MeXMOeKyIsIpHble B3aUMOCBSI3M. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTH
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUNINYECKUX PEIIETOK.

Uuctbie BemiecTBa M cMmecH. lIpuMepsl KUAKUX, TBEPABIX U Tra3000pa3HBbIX CMeECEH.
CaoiicTBa yMCTBHIX BellecTB U cMecei. Mx coctaB. MaccoBas 1 0ObeMHast 10U KOMIIOHEHTOB
cMmecH. PacueTsl, CBS3aHHBIE C TOHATHEM «JI0JISI».

Jemoncrpanun. OOpa3ipl OKCHUIOB, OCHOBAaHWUH, KHUCIOT H coneid. Mogenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpHJa HaTpus, anMmasa, okcuga yriuepona (1V). KucinotHo —
LIEJIOYHbIE WHAMKATOPBl, M3MEHEHME HMX OKPAacKM B pa3IMYHBIX Cpelax. YHHBEpPCAJIbHBIN
WHJIUKAaTOP U U3BMEHEHHE €r0 OKPACKHU B pa3inyHbIX cpenax. [kana pH.

JlabopaTopHble onbIThl. 8. O3HAaKOMIIEHHE C KOJUIEKLIMEN OKCUAOB. 9. O3HaKOMIICHHE
co coiictBamMu amMmuaka. 10. KagecTBeHHas peakuus Ha yriekucislid ras. 11. Onpenenenue pH
pPacTBOPOB KUCIOTHI, IIeI04YH ¥ BoJbl. 12. Onpenenenue pH TUMOHHOTO U sI0JI0YHOTO COKOB Ha
cpe3e mionoB. 13. O3HakomiieHHE C KoJUIEeKIHer cosei. 14.03HaKoOMJIEHHE C KOJUICKITMEeH
BEUIECTBA C pa3HbIM THUIOM KPUCTAINIMYECKOM pemeTku. M3rorosiaeHue Mopenein
KpUCTAJUTHYECKOU pereTku. 15. O3HaKoMIIeHHE ¢ 00pa3iiaMu TOPHON TTOPOJIBI.

IMPEJMETHBIE PE3YJIbTATBI ObYUEHHMA

VYyammiics OJKEH ymems:

Hcnons30BaTh TMpU  XapakTEpUCTUKE BEIIECTB IMOHATHUS: CTENEHb OKHUCIIECHMS,
BAJIEHTHOCTh, OKCHU/IbI, OCHOBaHMS, I1€JI04YH, KaYeCTBEHHAsI peaKiysi, 0ECKHCIOPOIHbIE KUCIOTHI,
KHCIIOTHAs Cpefa, MIeJI04YHas cpefa, HelTpaibHas cpena, mkana pH, conu, amopgHble BelecTsa,
KPUCTAJUIMYECKUE BEIIECTBA, KPUCTALUIMYECKUE PEIICTKH, MOHHAS KPUCTAINIMYECKas PEIIETKa,
aTOMHasi  KpPUCTAJUIMYECKas  pelIeTKa, MOJEKYJSIpHAas  KpUCTAUIMYECKash  pelleTKa,
METa/UIMYeCKasi KPUCTAJUINYECKAs] PELIETKA, CMECH;



KnaccuduiupoBars CII0KHBIE HEOPraHUYECKHE BEIIECTBA IO COCTaBYy HA OKCHJIBI,
OCHOBaHUS, KUCJIOTHI U COJIW; KHCIOThHI IO OCHOBHOCTH U COAEPKAHUIO KUCIOPO/Ia; ONPENEATh
MIPUHA]JICKHOCTH HEOPTaHMYECKHUX BEIIECTB K OJJHOMY U3 H3yYEHHBIX KJIACCOB 1O (hopMyIie;

OnuceiBaTh CBOMCTBAa OTHAEIBHBIX MPEACTABUTEIEH OKCHUAOB 9 Ha INpuUMEpe BOJBI,
YIJIEKUCIIOTO ra3a M HEramieHoOW H3BECTH), JIETYYUX BOJOPOJHBIX COCIMHEHMUN ( HAa mpuUMepe
XJIOPOBOAOPOJA U aMMHaKa), OCHOBaHHH (Ha MpUMepe THAPOKCUIA HATPHs, Kallusi U KaJbIHs),
KHCTIOT (Ha MpUMEpe CEepHOW KHCIOTHI), coliel ( Ha mpuMepe XJIOpuIa HATpHs, KapOoHATa
Kanbus, pocdara KanbIus);

Ornpenenarb BAJICHTHOCTb U CTENEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

CoctaBnars (GopMynbl OKCHAOB, OCHOBAaHUI, KHUCIOT M COJIEH MO BaJIEHTHOCTAM U
CTCTICHSIM OKHCJICHHS ~ JJIEMEHTOB, a TakKe 3apsjaM HOHOB, YyKa3aHHBIX B TaOJuIe
PacTBOPUMOCTH KUCJIOT, OCHOBAHHUI U COJIEH;

CocTaBisaTh Ha3BaHUs OKCHIOB, OCHOBAHUM, KUCJIOT U COJIEH;

CpaBHMBATh BAJIECHTHOCTh U CTENEHb OKUCIIEHUS; OKCHJIbI, OCHOBAHMS, KUCIOTHI U COJIA
10 COCTaBY;

Hcnonb3oBath TabIuUIly pacTBOPUMOCTH JJISl ONIPEAETICHHS PACTBOPUMOCTH BEILIECTB;

VYcraHaBnuMBaTh TE€HETHUECKYIO CBS3b MEXKIY OKCHIOM M THAPOKCHUIOM U HaoOOpOT;
MPUYMHHO — CJIEACTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aTOMa, XMMHUYECKON CBS3bIO M THUIIOM
KPHUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCIMHEHNUI;

XapakTepu3oBaTb aTOMHBIE, MOJIEKYJISIPHbIE, MOHHBIE METATIMYECKNE KPUCTAJUIMYECKUE
pelIeTKH; Cpely pacTBOpa ¢ MOMOIIBIO IIKaibsl pH;

[IpuBOaUTE IpUMEPHI BEUIECTB C PA3HBIMU TUIIAMU KPUCTAJUIMYECKOU PEIIETKH;

[IpoBonuth HaOMIONEHUS 32 CBOMCTBAMU BEIIECTB M SIBICHUSMHU, MPOUCXOISAIIMMHU C
BEILECTBAMU;

Co0broaTh mpaBuiia TEXHUKH O0€30ITaCHOCTH MPH MTPOBEACHNN HAOIIOICHHIA U OIBITOB;

HccnenoBath cpelly pacTBopa ¢ HOMOUIBIO UHIUKATOPOB;

DKCIEPUMEHTAITBHO Pa3inyaTh KUCIOTHI U MICJIIOYH, MOJIB3YSACh HHIUKATOPAMHU;

Hcnonb30BaTh npu pemIeHUH PACUETHBIX 3a/au MOHATUSA «MaccoBas JO0JISI 3JIEMEHTa B
BEIIIECTBE», «MaccoBas JOJs PAaCTBOPEHHOTO BEIIECTBa», «0ObEMHas JOJIsI Ta3000pa3HOro
BEILIECTBA;

[IpoBomuTh pacueTsl C WCHOJB30BAaHUEM TMOHSATUNA «MaccoBas [OJISI DJJIEMEHTa B
BEIIIECTBE», «MaccoBas JIOJII PacTBOPEHHOTO BEIIECTBAa», «OO0BEMHas A0JsI Ta3000pa3HOTO
BEIIIECTBAY.

METAIIPEJMETHBIE PE3VYJIbTATBI ObYUEHUA

VYyamuiics 10JKEH ymems:

CocTaBnaTh Ha OCHOBE TEKCTa TaOJIMIIbI, B TOM uncie ¢ npuMeHenueM cpenctB UKT;

ITon pyKOBOACTBOM yUUTENs IPOBOJUTH ONOCPEAOBAHHOE HAOIIIOICHHE;

[Ton pykoBOACTBOM y4HTENS OPOPMIISITH OTYET, BKJIIOUAIOIIUN OMMCAHNE SKCIIEPUMEHTA,
€ro pe3yJbTaToB, BEIBOJOB;

OcymecTBiATh MHIYKTUBHOE 0000LIeHHE ( OT €IMHUYHOIO JOCTOBEPHOro K 0OLeMy
BEPOSTHOCTHOMY), T.€. ONPEAEIATh OOIIMEe CYIECTBEHHbIE PU3HAKU JIBYX U Oosiee 0OBEKTOB U
¢bukcupoBath UX B pOpME MOHATHUS WIH CYKICHHUS;

Ocy1iecTBiATh JeIyKTUBHOE 0000IIeHNe (MOABEICHHE €JMHUYHOTO JOCTOBEPHOTO MO
oO1iee T0CTOBEPHOE), T.€. aKTYaIU3UPOBATh NMOHATHUE WUJIM CYXJIECHHE, U OTOXKAECTBIATh C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIE IPU3HAKH OJTHOTO WK O0Jiee 00bEKTOB;

OmnpenensTh acnekT KiaccupuKaluu;

3HAaTh ¥ UCIOJB30BATh Pa3Hble (POPMBI IPEACTABICHHS KJIacCU(UKALINK.

Tema 4. U3meHenus, npoucxoasiue ¢ semecrsamu (13 4)

Ilonstue HBJ]CHHﬁ, CBA3aHHLBIX C UBMCHCHUSAMU, TPOUCXOIAINIUMHA C BCIICCTBOM;



SIBneHusl, CBsI3aHHBIE C M3MEHEHUEM KPUCTAIUIMYECKOIO CTPOEHUS BELIECTBA IIPU
IIOCTOSIHHOM €ro cocTaBe, - (¢u3ndeckue sBieHus. @Dusznueckue sBICHUS B XUMHU:
JUCTWUISALMS, KPUCTAUIM3AIMs, BBIIAPUBAHWE W BO3TOHKA BEIIECTB, (UIBTPOBAHUE U
LHEHTPUPYTUpOBAHUE.

SIBneHusl, CBA3aHHBIE C H3MEHEHHME COCTaBa BEILIECTBA, - XUMHUYECKHE pEaKLUU.
[Tpu3Haku M yclnoBMsI NPOTEKAHUS XMMHUYECKHUX peaklui. BplgeneHue TEIoTsl U CBETa —
peakuuu ropenus. [loasTrne 06 9K30 — U SHJOTEPMUYECKUX PEAKIIHSIX.

3aKOH COXpAaHEHUs MacChl BEIIECTB. XMMHUYECKHUE YpaBHEHMs. 3HAU€HUE HHJIEKCOB U
k03 PuumentoB. CocTaBieHUe ypaBHEHHH, XUMUYECKUX PEAKIIHA.

Pacuersl Mo XuMuyeckuM ypaBHEHMsIM. PelneHue 3ajau Ha HaXOXKIEHHE KOJIMYECTBA,
Macchl U 00beMa MPOJYKTa PEaKIMK MO KOJIUYECTBY, MacCe WM 00BEMY MCXOIAHOTO BEIIECTBA.
PacueTsl ¢ HCII0JIb30BaHUEM MOHSTHUS «I0JIs1», KOTJa MCXOJHOE BEIECTBO JaHO B BUJE PAcTBOpa
C 3aJJaHHOM MAacCOBOM J0JIEM PAaCTBOPEHHOI'O BEILECTBA WJIM COJEPKUT OIPEIACIECHHYIO JOJIO
MpUMecCeH.

Peaknun  pasnoxenus. [IpencraBieHue O  CKOPOCTH  XMMHYECKHMX — pEaKIUM.
Karanuzaropsl. ®epmentsl. Peaknuu coeaunenus. Karanutuyeckue M HeKaTaIUTHYECKUE
peakuu, oOpaThMble W HeoOpaTHMble peaknuu. Peaknuu 3amemieHus. Psn akTuBHOCTH
METaJUIOB, €ro MCIIOJIb30BaHUE I IPOTHO3MPOBAHUS BO3MOXHOCTH HPOTEKaHMs pPEaKLUi
MEXJy METallaMd U KHUCJIOTaMH, peakUud BBITECHEHHUS OJHUX METaJUIOB U3 PacTBOPOB HX
cojeil aApyrumu Metayuiamu. Peakiun oOMeHna. Peakiuu Heitpanuzanuu. Y ciaoBUs NPOTEKaHUS
peakuuii oOMeHa B pacTBOpax J10 KOHIIA.

Tunbl XuMUYECKUX peakluil Ha HpUMepe CBOIMCTB BOAblI. Peakiust pasioxeHus —
AIIEKTPOJIN3 BOABI. Peakuuu coequHEHHs — B3aUMOJICHCTBUE BOJbl C OKCUAAMHU METAIIOB U
HeMeTalyioB ¢ Boaol. [lonsaTHe «ruapokcuipl». Peakuuu 3aMerienus — B3auMo/ieicTBrE BOJIBI €
MeTaiamu. Peakiiuy oOMeHa — rujposiu3 BEIIeCTB.

Jemoncrpanuu. [Ipumepsl ¢usnyeckux sBJICHUN: IUlaBlIeHHE mapaduHa, BO3TOHKA
M0J1a, PACTBOPEHHE OKPALICHHBIX COJel, MMM (y3us TYIIMCTHIX BEIIECTB C TOPSIIEH JIAMIOYKH
HakanuBaHus. [IpuMepbl XUMUYECKUX SBICHMNA: TOpeHus marHus, (ocdopa; B3auMojeiicTBue
COJITHOM KHCIIOTBI C MpaMOpOM WJIM MeJoM; mnosydeHue rujpokcuna menu (ll); pactBopenue
MOJY4eHHOT0 THIPOKCHA B KHCIOTaX; B3auMoeicTeue okcuna menu (I1) ¢ cepHoil kucmoroi
M HarpeBaHWM; pa3joKEHHe IepMaHraHaTa Kallus; pa3jo’KeHUE IEepOKCHAa BoAOpoda ¢
IOMOIIBI0 JHOKCHIA MapraHila M Kartajasbl KapTodens WIM MOPKOBH; B3auMoJeiicTBHE
pa3z0aBIEHHBIX KUCIOT C METAJIJIAMH.

JlabopaTopubie omnbIThl. 16. IlpokanuBanume Menu B IIaMEHM COUPTOBKU. 17.
3amenenue Meau B pactBope xsopunaa meau (11) xxenesom.

[MPEAMETHBIE PE3VJIbTATBI OBYUYEHU A

VYyamuiicst JOJKEH ymems:

Hcnonp30BaTh Npu XapaKTEPUCTHKE BELIECTB MOHATHS: AUCTUIUIALNA, IEPETOHKA,
KpUCTAJIM3alusl, BbIapuBaHue, (UIbTpOBaHUE, BO3roHKa (cybmumarus).OTcrauBaHue,
HEHTPUPYTUPOBAHUE, XUMHMUYECKasl peakiysi, XMMUYECKOe ypaBHEHHE, PEaKIUH COECIUHEHMS,
pas3ioxeHusi, oOMeHa, 3aMelleHHUs, HeWTpanus3aluu, SK30TepPMHUUYECKHE M SHIOTEPMHUYECKHE
peaKIMy, peakluu TOPeHUs], KaTaau3aTopbl, (pepMeHThl, 0OpaTUMble U HEOOpaTUMBbIE PEaKIUH,
KaTaJUTHYECKHE U HEKATATMTUUYECKHE PEaKUu, psiJl aKTUBHOCTH METAJIIOB, TUAPOIIN3;

VYcranaBIMBaTh NMPUUYMHHO — CJIEJACTBEHHBIE CBSI3U MEXIy (U3NYECKHMHU CBOMCTBaMHU
BEIIECTB U CIIOCOOOM pa3ziesieHus! CMECH;

OOBACHATH 3aKOH COXPAHEHUS MAaCChl BEIIECTB C TOYKH 3PEHUS] AaTOMHO —
MOJIEKYJISIPHOTO YUEHHUS;

CocTaBiATh ypaBHEHUS XUMUYECKUX DPEAKIMM HAa OCHOBE 3aKOHA COXPAHEHMsI MAacChl
BEIIECTBA;

OnuceIBaTh peaKIUM C IOMOIIBIO0 PYCCKOTO SI3bIKA U SI3bIKA XUMUU;



KnaccuunupoBarh XMMHUYECKHE PEAKLUU 110 YUCIY U COCTaBY MCXOTHBIX BELIECTB M
MPOJYKTOB TOpPEHUs; TEIIoBOMY 3(¢eKTy; HampaBJIEHUIO MNPOTEKAaHUS PEaKIUH, YYacCTHIO
KaTajau3aTopa;

Hcnonb3oBarh TabMUIly pacTBOPUMOCTH Ui ONpEAESICHUS BO3MOKHOCTH MPOTEKaHUs
peakuuii OOMEHa, SJICKTPOXUMHUYECKHH psi HaNpspKeHUH (aKTHBHOCTH) METAJJIOB IS
ONpeleNeHUs] BO3MOXXHOCTH MPOTEKAHUSI PEAKIUN MEXIy METaJUIAaMU M BOJAHBIMU PacTBOpaMu
KHCJIOT U COJICH;

Habmtonate 1 onuchiBaTh MPU3HAKU U YCIIOBUS TEUCHHS] XUMUYECKUX PEaKIIMii, JeaTh
BBIBOZIbI HA OCHOBAaHMHU aHAJIN3a HAOIOICHHS 32 SKCIIEPUMEHTOM;

[IpoBoaNTH pacyeTsl 0 XUMUYECKUM YPAaBHEHHSIM Ha HAXOXKICHUE KOJIMYECTBA, MAacChl U
o0bemMa MPOAYKTa PEeaKIMK 110 KOJINYECTBY, MACCE U 00BEMY HCXOJHOTO BEILECTBA; C
WCIIOJIb30BAaHUEM IOHATHS «I0JIs», KOTJ1a UCXOIHOE BEUIECTBO JIaHO B BUJIE PACTBOpaA C
3aJJaHHOM MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WA COAEPKUT ONPEACICHHYIO JOJIEO
MpUMeceH.

IIpaktukym 1. IIpocreiimue onepanum ¢ BemecTBOM

1. TlpaBuia TeXHHKH O€30MaCHOCTH IPH paboTe B XMMUYEeCKOM KabuHere. [Tpuembl
oOparieHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM M HATPEBATEIHLHBIMH ITPUOOPAMHU.
[Tpu3HaKK XMMHUYECKUX PEaKIIUil.

3. IlpuroroBiieHue pacTBOpa caxapa M paciyeT ero MacCoOBOH JIOJIH B PAaCTBOpE.

N

Jlomawmuu sxcnepumenm.

1. HaGmroneHus 3a U3MEHEHHUSIMH, TIPOUCXOISIIIIUMU C TOPSIICH CBEUOH, U UX
omnucaHue (IOMAITHUI SKCIIEPUMEHT).
2. AHanmu3 MoYBHI M BOJIBI (JIOMAIIHUIA SKCIIEPHUMEHT).

[MPEAMETHBIE PE3VYJIbTATHI OBYUEHU A

VYyamuiics JOJKEH ymems:

OO6pamarbes ¢ 1abOpaTOpHBIM O00OPYIOBAaHUEM U HarpeBaTeNbHBIMH TpHOOpaMu B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MacHOCTH;

BreimonasaTe  mpocrteiimme TmpuemMbl  paboOThl ¢ JTa0OpaTOpPHBIM  0OOPYIOBAHUEM:
71a060paTOPHBIM IMITATUBOM, CITUPTOBKOM;

Habnronate 3a CBOHCTBaMH BEIIECTB | SBJICHUSIMH, IIPOUCXOISIINMHE C BEIIECTBAMU;

OnuceiBaTh XUMHUYECKUN SKCIIEPUMEHT;

Jlenatb BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA;

["'0TOBUTH PacTBOPHI C ONpPENIETIEHHON MacCOBOM J0JIeH PaCTBOPEHHOTO BEILLIECTBA;

[TpUroTOBHUT PACTBOP M PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIIECTBA.

METAIIPEJMETHBIE PE3VJIbTATBI ObYUEHU A
VYyamuiics OJKEH ymems:
CamocCTOATeNBHO UCIIOJIB30BaTh OIMIOCPEA0BAaHHOE HAOIIIOICHHE.

Tema 6. PacTBopenue. PactBopbl. CBOMCTBA pacTBOPOB 3J1eKTPOJIUTOB (19 1)

PactBopenne kak ¢usnko — xuMmudeckuidl nmpouecc. Ilonste o rugparax u
Kpuctayoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTHM Kak MOJEIb 3aBUCUMOCTHU
pPacTBOPMMOCTH TBEPABIX BEIIECTB OT TeMmmeparypsl. HachlllleHHbIE, HEHACHIIIEHHBIE |
IIEPEHACHIILIEHHBIE PACTBOPBI. 3HAYEHHE PACTBOPOB JUJIsl IPUPOJBI U CEIBCKOTO X035 CTBA.



[lonsiTie O DJIEKTPOIUTHYECKON AMCCOUMALUU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M aucCOLMAnUU  DJIEKTPOJIMTOB €  PA3JMYHBIM  XapakTepoM cBs3u. (CTeneHp
AIIEKTPOIUTUIECKON Auccoruaiy. CHIIbHBIC U CIIA0BIC DJIICKTPOIIUTHI.

OCHOBHBIE TOJIOKEHUSI DJIEKTPOJMTUYECKOW Jucconuanuu. VoOHHbIE ypaBHEHHs
peakiuii. Peakiun oOMeHa, uaymue 10 KOHIIA.

Krnaccudukanus HOHOB U UX CBOMCTBA.

Kucnorsl, ux xmaccudukammsa. Jlucconmmanuss KHUCIOT M HUX CBOMCTBA B CBETE
3JIEKTPOJINTUYECKON  JAHCCOUMAlMKU. MOJIeKyasipHbleE W HOHHBIE YPaBHEHHUS PEaKLUM.
B3aumoneiicTBue KHUCIOT € METaUIaMH. DJIEKTPOXUMUYECKUM pAJl HAMpPSKEHUNW METaslIoB.
B3auMopeiicTBue KHUCIOT C OKCHJIAaMU METauioB. B3anMoaeicTBHE KUCIOT ¢ OCHOBAaHUSIMH —
peakiusi HeWTpanu3anuu. B3aummoneicTBHe KHUCIOT ¢ comsiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMHYECKUX CBOUCTB KUCIIOT.

OcHoBanust, ux kiaccupukanus. Jluccoumanuss OCHOBaHMN M MX CBOWCTBA B CBETE
3JIEKTPOJINTUYECKON Jucconanuu. B3amMopeiicTBue ocHoBaHui ¢ consiMu. Mcnonb3oBaHue
TaONMUIBI  PACTBOPUMOCTH ISl  XApPAKTEPUCTHUKA  XUMHYECKHMX  CBONCTB  OCHOBaHHUIA.
B3aumopeiicTBue mienoveil ¢ OKCHIaMu HEMETAILJIOB.

Comnm, X auccolaiusi U CBOMCTBA B CBETE TEOPUU BJICKTPOJIMTUUECKON JUCCOIHAIIH.
BzaumopeiictBue coeil ¢ mMeramiamu, 0COOCHHOCTH 3TUX peakuuil. BzaumonelictBue comeil ¢
cosisimu. VMcnonb3oBanue TaONHIBl pACTBOPUMOCTH JJII XapAaKTEPUCTUKU XUMHYECKUX CBOMCTB
coJiei.

O6o06muieHne cBeneHnit 00 OKCHIaX, NX KIacCU(PUKAIIUN U CBOWCTBAX.

I'eneTnueckue psiabl MeTauia U HeMerauia. ['eHeTuyeckas CBsI3b MEXIy Kiaccamu
HEOPraHWYECKUX BEILIECTB.

OKHCIIUTENBHO — BOCCTAHOBUTEIILHBIE PEAKIUU.

OrmpezienieHne CTETEHEW OKHUCICHHS JJIA SJEMEHTOB, OOpa3yIOIIMX BEHIECTBA Pa3HbBIX
KjaccoB. Peakuuu HOHHOrO OOMEHAa U OKHUCIHMTEIBHO — BOCCTAaHOBUTEIBHBIE PEAKIIUU.
OKuCIHUTENb U BOCCTAHOBUTENb, OKHCIICHHE U BOCCTAHOBJICHUE.

CocraBneHrue ypaBHEHUH OKHCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKLUHUA METOI0M
AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJUIOB, KUCIOT U COJIeH B CBETE
OKHCJIUTEIBHO — BOCCTAHOBUTENIbHBIX PEAKIUMA.

Jemoncmpayuu.

HcnpiTanue BemiecTB W WX PacTBOPOB HA  DIIEKTPONPOBOJAHOCTh. 3aBUCUMOCTH
ANIEKTPONPOBOJAHOCTH YKCYCHOM KHUCIOTBI OT KOHLEHTpanuuu. B3auMozeiicTBue MHKa ¢ CEpou,
constHOM  kucnoroi, xmopumom Mmeau (I1). Topenue marnus. BzaumoseiicTBue XJIOpHON U
CEpPOBOJAOPOIHOM BOJBI.

Jlabopamopnsie onvimot.

18. B3aumoneiicTBue KUCIOT ¢ OCHOBaHMAMU. 19. B3aumoaeicTBue KUCIOT C OKCUJIaMU
MetasuioB. 20. B3aumoneiictBue KUCIoT ¢ coiisamu. 2 1. BzaumoaeicTBue menoyeit ¢ KUCIOTaMHu.
22. BzauMogeiicTBre 1ienoye ¢ OKCuaaMu MeTauioB. 23. B3aumoielicTBHE 1IEN0UEe ¢ COISIMHU.
24. B3anMoOIENCTBHE OCHOBHEIX OKCHIOB C KHCJIOTaMH. 25. B3amMoIelCTBHE OCHOBHBIX
OKCHJIOB C BOJIOM. 26. B3aumoneiicTBiE KUCTOTHBIX OKCUOB C 1IejouaMu. 27. Bzaumopeiicteue
KHCJIOTHBIX OKCHIOB ¢ BOAOH. 28. B3ammopeiicTBue coieit ¢ kucnoramu. 29. B3anmonelicTeue
conet ¢ menouamu. 30. B3aumogeiictBue coneit ¢ comsmu. 31. BzauMopeilicTBue pacTBOpOB
COJIEH C METaJIaMu.

Ilpakmuueckaa padoma Ne 4. PenieHne SKCIepUMEHTAIIbHBIX 3a]1a4.

I[MTPEAMETHBIE PE3YJIbTATBI ObYUYEHN A

VYyamumiics NOIKEH ymems.:
- Hcrnons3oBaTh NpH XAPAKTEPUCTHKE IMPEBpAIICHU BEIIECTB IOHATHA: PAacTBOP,
JJIEKTPOJIUTUYECKA AUCCOLMALNS, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, CTEIEHb IHUCCOLMUALNU,



CUJIBHBIC U cnaGHe Z-)HGKTpOJII/ITbI, KaTuOHbI, aHHMOHBI, KHCJIOTBI, OCHOBAaHHi, COJIM, MOHHBIC
peakIuu, HeconeoOpa3yIonme U cojaeo0pa3yomue OKCUIbI, OCHOBHBIC W KHUCIOTHBIC OKCH/IBI,
CpGI[HI/Ie, KHCJIbIC 1 OCHOBHBIC COJIH, I‘CHCTI/I‘ICCKI/Iﬁ pSII[, OKHUCJIIUTCIBHO — BOCCTAHOBUTCJIBbHBIC
pEeaKIMK, OKHCIUTEh, BOCCTAHOBUTEIb, OKHCIICHUE, BOCCTAHOBJICHHE;

- OIIUCBIBATh PACTBOPCHHE KaK (PU3UKO — XUMUYECKHI MPOIIECC;

- WUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIC IIOJIOKEHUS TEOPUHU DIICKTPOTUTHUYCCKOMN
Jucconuanuu, I‘CHCTI/I‘IGCKYIO B3aNMOCBSA3b MG)KI[y BCIICCTBaMU,

- XapakTepu3oBaTh OOIIME XWMHYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB,
KHCJIOT, OCHOBAaHUH, COJEH C TO3ULUNA HIEKTPOJUTUUYECKON JIUCCOIMAIMU; CYIIHOCTh
3JICKTPOJIMTUYECKON TUCCOIMAIINY BEIIECTB ¢ KOBAJCHTHOM MOJISIPHOW WU MOHHOW XWMHUYECKOU
CBSI3b10; CYITHOCTh OKUCIIMTEIIBHO — BOCCTAHOBUTEIIbHBIX PEAKIUH;

- TPUBOIUTH IMPUMEPHI PEAKITUH, MOATBEPKIAOIINX XUMUYECKUE CBOMCTBA KMCIOTHBIX
U OCHOBHBIX OKCHOOB, KHUCJIOT, OCHOBaHI/Iﬁ 158 COJIGI\/JI; Cy]J_IeCTBOBaHI/Ie B3aNMOCBA3 U MC)KI[y
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

- KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC peaKHI/II/I 110 «U3MCHCHUIO CTeHeHefI OKHCJICHUA
3JIEMEHTOB, 00Pa3yIOLIUX pearupyroiire BeecTBay;

- COCTaBJISITH ypaBHeHI/IFI SHGKTpOHHTHqCCKOﬁ Jucconuanuu KucJiorT, OCHOBaHI/If/'I nu COHCﬁ;
MOJICKYJISIpHBIE, TIOJHBbIE M COKpAallleHHble HMOHHBIE YypaBHEHUS peakuuid C ydacTHEM
BHGKTPOJII/ITOB; ypaBHCHI/Iﬂ OKHUCIIUTCIIBHO — BOCCTAHOBUTCIIbHBIX peaKuHﬁ, I/ICHOJIB3y5I MECTO/I,
9JIEKTPOHHOTO OanaHca; YypaBHEHHUS peakiuii, COOTBETCTBYIOIIMX IOCJIEI0BATEIbHOCTH
npeBpameHHﬁ HeOpFaHI/I‘ICCKI/IX BCIICCTB pa?,JII/I'-IHI)IX KJIaCCOB,

- OmNpeneiATh OKHCIWUTEIb W BOCCTAHOBHUTEIb, OKHCJICHHE MW BOCCTAHOBJICHUE B
OKUCITUTEIHHO — BOCCTAHOBUTEIHHBIX PEAKIIUAX;

- YCTaHaBIMBaTh NPUYUHHO — CIIEJACTBEHHBIC CBS3U: KIACC BEIIECTBA — XUMHYECKHE
CBOMCTBA BEIIIECTBA;

- HaOJII0/1aTh U OINKCHIBATh PEAKLIUU MEXKTY dJIEKTPOIUTAMU;

- HpOBOI[I/ITI) OIIBITHI, HOI[TBep)KIIaIOHII/Ie XUMHUYCCKUC CBOﬁCTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB.

METAIIPE/JIMETHBIE PE3VJIbTATBI ObYUEHU A
VYyamuiicst JOJKEH ymems:
-JleJ1aTh IIOMETKH, BBIMUCKU, IUTUPOBAHHUE TEKCTA;
- COCTaBJISATh JOKJIAI;
- COCTaBJISITh HA OCHOBE TeKCTa IpaduKy, B TOM 4ucie U ¢ npuMeHeHneM cpeacts UKT;
- BJIQJIETh TAaKUM BUJIOM HM3JIOKEHHS TEKCTa, KaK PacCyKICHHE;
- HCTOJIB30BATh 3HAKOBOE MOIETIMPOBAHUE;
- pa3nuyaTh KOMIIOHEHTHI JOKa3aTeNbCTBA (TE3UC, ApIrYMEHT U (pOpMY J0Ka3aTeNbCTBA);
- CaMOCTOATENIBHO (POPMUPOBATH MPOTPAMMy IKCIIEPUMEHTA.

JIMYHOCTHBIE PE3VJIbTATHI OBYUEHUA

Yyamuicst 1oKeH:

3Hame u noHUMAams: OCHOBHBIE UCTOPUYECKHIE COOBITHUS, CBSA3aHHBIC C PA3BUTUEM XHUMHUHU
U 00111ecTBa; JOCTHKEHHS B 00JaCTU XMMHMH U KYJIbTypHbIE TpaguIUH ( B YaCTHOCTH, Hay4YHbIE
TpPaJUIIiK) CBOEW CTpaHbl; OOIIEMHPOBBIC TOCTHIKEHUS B 0OJIACTH XUMHUHU; OCHOBBI 37J0POBOTO
0613333 KHU3HU, npaBnna IIOBCACHUA B ‘—Ip@?;BBI‘—IﬁﬁHBIX chyaum[x CBSI3AHHBIX C BOSH@IZCTBI/IGM
pPa3MYHBIX BEIIECTB; COIHUAIBHYI0 3HAaUMMOCTh U COJEp)KaHHE MpOQecchii, CBI3aHHBIX C
XUMHEH; OCHOBHBIC TpaBWja W 0053aTETLHOCTH TpaxaaHWHA ( B TOM YHCJE yd4alerocs) ,
CBSI3aHHBIE C TUYHOCTHBIM, TPOPECCUOHATBLHBIM U )KU3HEHHBIM CaMOOTIPE/ICIICHUEM;

Hcnvimvlieams, 9yBCTBO TOPAOCTH 32 POCCHUUCKYI0O XMMUYECKYIO HAYKy U YBaKEHHUE K
UCTOPUM €€ Pa3BUTHS ; YBAKEHHUE M NPHUHATUE JIOCTHIKEHUH XUMUU B MHUpPE: YBaXKEHUE K
OKPYKarOIIMUM (yJal[uMCsl, YYUTENsAM, POIUTENSAM T JIp.)- YMETh CIYIIATh U CIbIIIATh MapTHEPa,



MpHU3HABATh PABO KAXKIOT0 Ha COOCTBEHHOE MHEHHE U PUHUMATH PEIICHHSI C YIETOM TO3UITUN
BCEX YYaCTHUKOB; CAMOYBaXEHHE U SMOIIMOHAIBHO-TIOJIOKUTENBHOE OTHOILLIEHUE K cele;

Ilpuznasams: 1EHHOCTH  3J0pOBbSi ( CBOETO W JPYrUX JIIOACH); HEOOXOAMMOCTb
CaMOBBIPAKEHUE, CAMOpPEAIU3alMH1, COLIMAIBHOIO TPU3HAHMS;

Oco3naséams: TOTOBHOCTh ( WM HETOTOBHOCTH) K CaMOCTOSITEIBHBIM MOCTYIKaM M
JNEHCTBUSAM, MPUHATHIO OTBETCTBEHHOCTH 34 MX PE3YJIbTAThl; TOTOBHOCTH ( MJIM HETOTOBHOCTD)
OTKPBITO BBIPAXKATh U OTCTAMBATh CBOIO MO3ZUIINIO U KPUTUYHO OTHOCUTHCSI K CBOUM IOCTYIIKAM;

IIposignams: 10OpPOKENATETLHOCTD, JOBEpUE U BHUMATEIBHOCTD K JIFOJSIM , TOTOBHOCTD K
COTPYAHUYECTBY U JIpy>kKOe€, OKa3aHUIO0 IMOMOIIM HYXIAIOIMMCS B HEH; YCTOWYUBBIN
MO3HABATENIbHBII HMHTEpeC, MHULMATUBY U JII0003HATENILHOCTh B M3YUYEHUU MHpA BEIIECTB U
peaKkluii; IeJIeyCTPEeMIICHHOCTh W HACTOMYMBOCTH B JOCTHXKCHHM 1ieJield, TOTOBHOCTh K
ONpECNICHUI0  TPYAHOCTEH; yOEXKIEHHOCTb B  BO3MOXHOCTUM  IO3HAHHS MIPUPOJIBI,
HEOOXOJMMOCTH PAa3yMHOT'O HCIOJIb30BAaHUSA JOCTHXKEHUM HAyKd W TEXHOJOTHUU Uil pa3BUTHUS
00111eCTBA;

Ymems: ycTaHaBIMBaTh CBSI3b MEXKAY LIENBIO HW3YYEHUS XMMHUU M TeM ISl 4ero OHa
ocymiecTBisieTcss ( MOTHBaMH ) BBIMOJHATH MPOTHOCTUYECKYIO CaMOOIEHKY, PEryIupyIOLIYyIO
AKTHUBHOCTh JIMYHOCTH Ha JTarne €€ BKIIOYECHMS] B HOBBIM BHUJ ACSATEIBHOCTU, CBSI3aHHBIN C
HAYaJOM H3Y4YEHHS HOBOTO Yy4eOHOTro IMpeIMeTa- XHMHHU; BBIIOIHATh KOPPUTHUPYIOUIYIO
CaMOOIICHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM HU3YYCHUS XUMHUU U BHECEHUU
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX 3TalaM M CIOco0aM H3ydeHHUs Kypca XUMHHU;
CTPOUTH JKU3HEHHBIE W TPO(PECCHOHANBHBIE TUIAHBI C YYETOM KOHKPETHBIX COIHMAJIbHO-
UCTOPUYECKHX , MOJUTHUECKUX U SKOHOMHUYECKUX YCIOBUIA; OCO3HABaTh COOCTBEHHbBIE IIEHHOCTH
U UX COOTBETCTBUE MPUHUMAEMBIM B KU3HU PEIICHUSM; BECTH JUAIOT HA OCHOBE PaBHOIPABHBIX
OTHOLLIEHUN U B3aMMHOI'O YBAXXEHUS; BIJICIATh HPABCTBEHHBIN aCIEKT MOBEACHUS U COOTHOCUTh
MOCTYNKH ( CBOM M IPYTUX JIFOJICH) U COOBITHSI C TIPUHATHIMHA 3TUYECKUMHU HOPMaMU B MpeIesiax
CBOMX BO3MOKHOCTEW IPOTUBOJEHCTBOBATH ACHCTBUSAM U BIUSHUSIM, MPEACTABISIONIUM YIPO3Y
YKU3HH, 37J0POBBIO U 0€30MACHOCTH JIMYHOCTH M OOIIECTBA.

YMK « Xumus. 8 kiace»

1. Xumus. 8 kinacc. Yuebnuk ( aBrop O.C. I'abpuensn). 288 c.

2. Meromaunueckue nocodue. 8-9 kmaccel ( aBropel O.C. ['abpuensH, A.B. fAurykosa). 224
c.

3. Hacronbnas xuura yuurens. 8 kinacc ( aBropsl O.C. 'abpuensn, H.IT.
Bocko6GoiinukoBa, A.B. fmykosa). 400 c.

4. Pabouas terpans. 8 kinace (aBtopel O.C. I'abpuensH, C.A. Cnaako). 208 c.

5. KonTponbsHble M TpoBepounblie padoThl. 8 kiace ( aBropsl O.C. ['abpuenss u ap) .
160 c.

6. Xwumwus B TecTax, 3aavax, ynpaxaeHusx. 8-9 kmaccel ( aBropsl O.C. ['abpuensa u
ap.). 160 ¢

7. Tetpanap ais 1aOOpPaTOPHBIX OMBITOB U MpakTHUeckux padot. 8 kiacc( aBropsl O.C.
INabpuensu, A.B. Smrykosa). 96 c.

8. Xwummueckuii skcriepuMeHT B mikoie 8 kiacc ( aBropsl O.C. I'abpuensn, H.H. PyHos,
B.U. Tonkynosa). 304 c.

9. Xwumus. 8 kiacc. DIEKTPOHHOE MYJIbTUMEIUITHOE U3/1aHHeE.
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n/n ypoka 3aganue | [Inanupy | Paxtu
Vuamuecs, 3aHUMAaIONIUEC 110 emast yeckas
o61e obpazoBarenbHON Vyamuecs ¢ OB3
rporpamme
BBenenue (6 1)
1/1 | IIpeamer XUMuwu. NHM | Hcnone3yrot npu Hcnonw3yror npu IT. 1-2

BemectBa

XapaKTEPUCTUKE BEIIECTBA
TIOHSITHS: «<aTOM», «MOJICKYJIay,
«XUMHYCCKHUH DJIEMEHTY,
«XUMHYCCKUU 3HAK,
«BEIIECTBOY, KIIPOCTOE
BEIIIECTBO», «CI0KHOE
BEIIIECTBO», «CBOMCTBA BEILIECTBY,
KrnaccudumupyroT BemecTsa mo
COCTaBY Ha MPOCTHIE U CIOKHBIE;
Pa3znau4aroT: Tena u BEIecTBa,
XUMHUYECKUN JIEMEHT U MPOCTOE
BEIIIECTBO;

OnuceIBatOT: GOPMBI
CYIIECTBOBAHMS XUMUIECCKIX
AJIEMEHTOB (CBOOO/IHBIEC ATOMBI,
MIPOCTHIE BEIIECTBA, CIIOKHBIE
BEIIIECTBA);

OOBSICHSIOT CYIIHOCTh
XUMHUYCECKUX SBJIECHUH ( C TOUKH
3pEHUsI AaTOMHO — MOJIEKYJISTHOTO
YUEHHs1) U UX IPUHIIUITHAIBHOE
OTIINYHE OT PUIUUECKUX
SIBIICHUI;

XapaKTEPUCTUKE BEIIECTBA
MOHSITUS: «aTOM», «MOJIEKYJIa,
«XHMHUYCCKUI DIIEMEHT,
«XUMHYECKUM 3HAK,
«BEIIECTBOY, CIIPOCTOE
BEIIIECTBO», «CII0KHOE
BEILIECTBOY», «CBOMCTBA BEIICCTBY,
Knaccuduuupyrot Bemiectsa mo
COCTaBY Ha MPOCTHIE U CIOKHBIE;
PazaugaroT: Tena U BEmecTna,
XUMUYECKUM 3JIEMEHT U IIPOCTOE
BEIIIECTBO.




XapakTepusyloT: OCHOBHbIE
METO/IbI U3YUYEHHUS €CTECTBEHHBIX
JTUCITUTIMH (HaOI0ICHNUE,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);
BEIIIECTBO 110 €r0 XMMHYECKOM
dbopmyJie coriaacHo IIaHy:
KauyeCTBEHHBIN COCTaB, THII
BelecTBa (IIPOCTOE WITH
CJIO’KHOE).

2/2 | IlpeBpaieHue NHM | Onpenenstor NOHATHS: OnpenenstoT NOHATHS: I1.3,4
BeuiecTs. Ponb «XUMHYECKHE SBICHUS», «XUMHUYECKHE SIBJICHUS,
XUMUU B )KU3HU «(uznueckue SBICHUS. «(huznyeckue sBICHUSD.
yenoBeka. Mcropus OOBSICHSIIOT CYIIIHOCTH XapakTepusyrT pOJId XUMUH B
Pa3BUTHS XUMHUU. XMUMUYECKHX SIBICHUH ¢ TOUKU KHU3HH YeJIOBEKa; POJIH
3pEHUsl aTOMHO — MOJIEKYJIIPHOTO | OCHOBOIIOJIOKHUKOB
YUYEHHSI U UX OTIMYUI OT OTEYECTBEHHON XUMUM.
(bu3HYECKUX SIBICHUH. CocTaBIsIOT IJ1aH TEKCTA.
XapakTepu3yroT poJId XUMUH B [TomyyaroT XUMHUYECKYIO
YKU3HU YeJIOBEKa; POJIH MH(OPMALINIO U3 Pa3TUYHbIX
OCHOBOIIOJIO’KHUKOB VCTOYHHUKOB.
OTEYECTBEHHOW XUMHH.
CocCTaBIISIIOT CIIOKHBIH IU1aH
TEKCTa.
[TosrydaroT XMMHYECKYIO
MH(OPMALIMIO U3 Pa3IMYHBIX
VCTOYHUKOB.
3/3 | 3HaKku XUMHYECKUX NHM | OnpenenstoT MOHATHS: OnpenenstoT MOHATHS: I1.5

ni1eMeHTOB. Tabnuna
J.1. Menneneena.

XMUMUYECKUN 3HAK, KOI((DUIMEHT,
WHJICKC.

OnwuceiBatoT TabIUUHYI0 hopmy
I[ICX5 .M. MeHnneneena.
OnuchIBaIOT MOJIOKEHHUE
anemenTa B [ICXD JI.1.

XUMHUYECKH 3HaK, K03 dunuenr,
WHJIEKC.

OmnwuceiBatoT TabauuHyto Gopmy
TIICXD I.1. Menneneena.
OnuChIBaIOT MOJIOKEHUE
anemenTta B [ICXD JI.1.




Menneneena.
Ucnonb3yroT 3HaKOBOE
MOJIEITUPOBAHUE.

Menneneena.

4/4 | Xumnueckue HNHM OnpenensroT MOHATHS: OnpenenstoT NOHATHS: I1.6

(bopmyIbI. XUMU4eckas popmyia, XxuMuyeckas hopmyina,
OTtHocuTenbHAS OTHOCHUTEJIbHAs aTOMHAS U OTHOCHUTEIIbHAsl aTOMHAs U
aTOMHas 1 MOJIEKYJISIpHAsl MacChl, MaccoBasi | MOJIEKYJISIpPHAsi MacChl, MaccoBas
MOJIEKYJIsIpHast JIOJIS1 DJIEMEHTA. JIOJIS DJIEMEHTA.

MAacCBl.

5/5 | Pemenue 3agau Ha P3 BBIYUCIISIOT OTHOCUTENIBHYIO BBIYNCIIAIOT OTHOCUTEIIBHYIO I1.6
pacuer MOJICKYJISIPHYIO MacCy BEIIeCTBa | MOJIEKYJISIPHYIO MacCy BellecTBa
OTHOCHUTENIbHOU Y MacCOBYIO J0JK0 XUMUYECKOTO | U MAacCOBYIO JOJH0 XMMHYECKOTO
aTOMHOMU U AIIEMEHTA B COCIMHECHHUSIX. 3JIEMEHTA B COCTUHEHUSIX.

MOJIEKYJISIPHOM
MAacCCBI.

6/6 | [IpakTudeckas [P 3HaKOMSTCA C IpUEMaMu 3HAKOMSTCS C IpUEMaMu Otyer no
pabota Nel oOpaitieHus ¢ 1abopaTOpHBIM oOpareHus ¢ J1abopaTopHbIM p. pabote
«IIpuemsl 000pyOBaHHEM 0o0opyoBaHuEM
oOpariieHus ¢
1a00paTOpHBIM
000pyIOBaHUEMY

Tema 1. ATOMBI XUMHYECKHX 3JIEMEeHTOB (9 YacoB)

7/1 | OcHOBHBIE CBEICHHS NHM | Onpenensior NOHATHA: IPOTOH, OnpenenstoT NOHATHUSA: IPOTOH, I1.7,8
O CTPOCHUU HEUTPOH, 3IEKTPOH, XUMUUYECKUNA | HEUTPOH, JIEKTPOH, XUMUUYECKHIT
ATOMHBIX SIIED. 3JIEMEHT, MaCCOBOE YHUCIIO, 2JIEMEHT, MacCOBOE YHUCIIO,

CocTaB aTOMHBIX n3otor. ONUCHIBalOT COCTAB n3oton. OnuCkIBalOT COCTAB
SIIEP U30TOIIBI. aTOMOB 3JIeMeHTOB 31-20 B aToMOB 3J1eMeHTOB 31-20 B
tabmume /.M. Menaeneena. tabmuue J.1. Menaeneena.
[TonyyaroT XuMHUYECKYIO [MonyyaroT XuMHUYECKYIO
HH(}pOpMAITHIO U3 XUMHUYECKUX WH(POPMAITHIO U3 XUMHUYIECKUX
HMCTOYHHKOB. HMCTOYHHKOB.
8/2 | DneKTpOHHBI. NHM | OnpenensitoT NOHSTHSA: OnpenenstoT MOHATHUS: I1.9

Crtpoenue

JJIEKTPOHHBIN CIIOH,

JJIEKTPOHHBIN CIIOH,




ANEKTPOHHBIX
000JIOUEK aTOMOB
s1eMeHTOB ¢ Nel-20
B Tabmume /..
Menpeneena.

OYHEPreTUYECKUI YPOBEHbD.
CocTaBstoT CXeMBI
pacnpeneneHus 3JIEKTPOHOB 110
DJIEKTPOHHBIM CJIOSIM B
JIEKTPOHHOM 000JI0YKE aTOMOB.

SHEPreTUYECKUI YPOBEHD.
CocTaBir0T CXeMBI
pacmpeaeIIeHus JIEKTPOHOB 110
JJIEKTPOHHBIM CJIOSIM B
JIEKTPOHHON 000JI0UKE ATOMOB.

9/3 | U3MmeHeHnue dncia HNHM OnpenensroT NOHATHS: 3JeMeHThl | OnpenensatoT noHsATus: emMentsl | [1.10
3JIEKTPOHOB HA — METaJlIbl, 3JIEMEHTHI — — METaJIJIbI, 3JIEMEHTHI —
BHEIIHEM HEMETAJUIbL.O0OBSICHEHHE HEMETAJUIbl.O0BSICHEHHE
SHEPTEeTUYECKOM 3aKOHOMEPHOCTUU3MEHEHUS 3aKOHOMEPHOCTUU3MEHEHUS
ypOBHE aTOMOB CBOICTB XUMHUYECKHUX AJIEMEHTOB | CBOMCTB XUMHUYECKUX IJIEMEHTOB
XUMHUYECKHUX B niepuogax u rpynmnax [ICXD c B nepuoaax u rpynnax [ICX3 c
AJIEMEHTOB. TOYKH 3PEHHUS CTPOSHUS aTOMOB. | TOUKH 3PEHUS CTPOCHUS aTOMOB.
CoCTaBIAIOT XapaKTEPUCTUKY CocCTaBsAIOT XapaKTePUCTUKY
XUMHUYECKOTO 3JIEMEHTA T10 €ro XUMHYECKOT0 3JIEMEHTA 110 €ro
nosoxenuto B [ICXD JI.1. nosioxenuto B [ICXD JI.U.
Memnneneena. Menneneena.
COCTaBIISIFOT TE3UCHI TEKCTA.
10/4 | NonHas xuMu4eckas NHM | Onpenenstor NOHSTUS: HOHHAs OnpenensitoT NOHATUS: HOHHAs I1.10
CBSI3b CBSI3b, HOHBI. CBSI3b, HOHBI.
CocTaBisiroT cxeMbl 00pazoBanusi | OnpenensioT TUIBl XUMUYECKOM
MOHHOM CBSI3HU. CBSI3U TIO (pOpMYJI€ BEIIECTBA.
Onpenenstor TUNB xuMudeckod | [IpuBOJSAT mpuMeEpsI BELIECTB C
CBSI3U 10 (hOpMYJI€ BEIIECTBA. WOHHOMU CBSI3BIO.
[IpuBOAAT IpUMEPHI BEUIECTB C
VOHHOU CBSI3BIO.
11/5 | KoBanentHas NHM | OmnpenensitorT NOHSTHSA: OnpenenstoT MOHATHS: I.11
HETOoJIsIpHAs KOBAJIEHTHAs HETOJsIpHast KOBAJICHTHAsl HETIOJIsIpHAs

XHUMHUYCCKaA CBA3b.

XAMHYECKASI CBA3b.
CocCTaBISIFOT cXeMbI 00pa30BaHuUs
KOBAJICHTHOM HENOJIIPHON
XUMHUYECKOH CBS3H.

OnpeesiFoT THITBI XUMAYIECKOM
CBsI3M 10 (hopMyIie BEIIECTBA.

XUMHUYECKas CBS3b.
OrnpeaenstoT Tl XUMUYECKON
CBSI3M 110 (pOopMYyJie BEIIECTBA.
[IpuBOasAT IpUMEPHI BEILIECTB C
KOBAJIEHTHOW HEMOJISIPHOU
XMMHYECKOM CBS3BIO.




IIpuBOAAT IpUMEPHI BELIECTB C
KOBAJICHTHOM HETOJAPHON
XUMUYECKOH CBSA3BIO.

12/6 | DnexTpooTpuUIaTElh UHM | Onpenensitor MOHATHUSA: OrnpeaensoT NOHTHS: I1.12
HocTh. KoBasnieHTHas AIIEKTPOOTPHUILIATEIHHOCTD, ANEKTPOOTPHUIATETLHOCTb,
HoJIIpHast KOBaJICHTHAs OJIIPHAs CBS3b, KOBaJICHTHAsI MOJISIPHAs CBS3b,
XUMHYECKas CBA3b. BaJICHTHOCTb. BaJICHTHOCTb.
CocraBisitoT cxeMbl 00pazoBanus | ONpenesstoT TUIbl XUMUYECKOU
KOBaJICHTHOM MOJISIPHOM CBSI3U. CBsI3M 110 (pOopMyJIe BEIIECTBA.
OnpenenstoT TUnbl XuMudeckoil | [IpuBoaaT nmpuMepsl BELECTB C
CBs3M 110 opMyIie BEIIECTBA. KOBaJICHTHOM MOJISPHOI
IIpuBOAAT IpUMEPHI BELIECTB C XUMHUYECKOH CBA3BIO.
KOBQJICHTHOH MOJIIPHOMN CocraBistoT GpopMyiibl GMHAPHBIX
XUMHYECKOU CBA3BIO. COECIMHEHU 110 BAJICHTHOCTH.
CocTaBnstoT popMyIbl OMHAPHBIX
COCIMHEHUH 110 BAJICHTHOCTH U
HAXO0XJICHHWE BaJEHTHOCTH I10
dbopmyse OMHAPHOTO
COEIMHEHMUS.
13/7 | Meranmnmuyeckas NHM | OnpenensitoT NOHATUS OnpenensitoT NOHATUS I1.13
XUMHYECKas CBS3b «METAJIJIMYECKasi CBSI3b). «METaJITMYECKast CBSI3b.
CocraBisitoT cxeMbl 00pazoBaHusi | OnpenesstoT TUIIbl XUMUYECKOU
METAJIJINYECKON CBS3H. CBSI3U IO (hOpMyJIe BEIIeCTBa.
OnpenenstoT TUNbl XuMudeckoil | [IpuBoaAT mpuMepsl BELIECTB C
CBsI3U 1O (hopMyJIe BElIEeCTBa. METAIIIMYECKON XUMHUYECKOU
[TpuBOAAT TIPUMEPHI BEIIECTB C CBS3bIO.
METAJUINYECKON XUMHUUYECKON
CBSI3bIO.
14/8 | O60061enune u I[IOY | O6o0matot u cuctemMatu3upytoT | O000IIAaI0T 3HAHUS 110 TEME I1.7-13

cUcTeEMaTH3aIns
3HAHUH 10 TEME

3HAHUS 110 TEME «ATOMEI
XHUMHWYCCKUX JJICMCHTOB).

«ATOMBI XUMHYECKUX
QJICMCHTOB).




«ATOMBI

XUMHYECKHUX
3JIEMEHTOBY
15/9 | KonTpossHas K3 KoHTposb 3HaHu# 110 TEME KonTpoJsib 3HaHmii o teme I1.7-13
pabota mo Teme «ATOMBI XUMUYECKUX «ATOMBI XUMUYECKUX
«ATOMBI AIIEMEHTOB JJIEMEHTOBY
XUMHUYECKUX
AJIEMEHTOBY
Tema 2. IlpocTthie BemecTBa (6 4)
16/1 | IIpocTsie BemecTBa UHM | Onpenenstor noHsATys: Metajuibl, | Onpenensitotr noustus: metayel, | [1.14
— METaJuIbI. MJIACTUYHOCTD, IUTACTUYHOCTD,
TETJIONPOBOIHOCTbD, TEIJIONMPOBOAHOCTbD,
AIIEKTPOIPOBOIHOCTb. ANEKTPOIPOBOAHOCTD.
OnuchIBaIOT MOJIOXKEHUE OnuUCHIBAIOT MOJIOKEHHE
MetaiioB B [ICXD JI. 1. metaioB B [ICXD 1.
Menneneea. Knaccudpuuupytor | Menneneesa. Kiaccuduuupyror
MIPOCTHIE BEIIECTBA Ha METAJIJIBI M | IPOCTHIEC BEUIECTBA HA METAILIBI U
HEMETAJUIbL. XapaKTepU3yoT HeMeTasuIbl. XapaKTEePU3yOT
oOurne gu3nveckre CBONCTBA oOmrre pusnveckre CBONCTBa
MeTaiioB. CaMOCTOSITENTbHOE MeTaioB. CaMOCTOSITENIbHOE
M3y4YEHUE CBOMCTB METAJUIOB P | U3yYEHUE CBOMCTB METAIIJIOB MPHU
cobmonennn npaBui Th, cobmonennn npauit Th,
oopMIIeHHE OTUETA, odopmIIeHHE OTUETA,
BKJIIOYAIOIIETO OMKUCAaHUE BKJIFOYAIOIIETO ONKUCAaHUE
HaOII0IeHUs, Pe3y/IbTATOB, HaOII0/IEHUS, pe3Yy/IbTaTOB,
BBIBOJIBI. BBIBOJIBI.
17/2 | IlpocThle BeriecTBa NHM | Onpenenstor NOHATHSA: OnpenenstoT NOHATHS: I1.15

— HEMEeTaJlIbl.
Annorponus.

HEMETAJJIbI, aJ'IJ'IOTPOHI/ISI,
AJUIOTPOIIHbIE BUJIOM3MEHEHHUS.
ITonoxxeHre HEMETAILIOB B
[ICXD. Onpenensator
HpI/IHa}IJ'Ie)KHOCTI/I
HEOPraHWYECKHUX BEIIECTB K

HEMCTAJJIIbI, a.]'I.]'IOTpOHI/IH,
AJJIOTPOITHbIE BUJOU3MEHEHHUS.
ITonoxeHne HEMETAIOB B
[ICX3. Onpenenstor
HpI/IHa)IJ'Ie)KHOCTI/I
HEOPraHUYECKHUX BEIIECTB K




OJIHOMY U3 KJIACCOB: METaJUIbI U
HeMeTaluibl. OTHOCUTENIBHOCTh
JIEJICHUS BEUIECTB Ha METAJLIBI U
HeMmeTalibl. OOBbsACHEHUE TaKUM
(hakTOpoOM Kak ajuIoTPOTIHS.
CamMocTosATeIbHOE U3Y4YEeHHE
CBOMCTB HEMETAJUIOB IIPH
cobmonennn npasui Th,
oopMIICHHE OTUETA,
BKJIIOYAIOIIETO OMKUCAHUE
HaOJII0ICHUS, PE3YJIbTATOB,
BBIBO/JIBI.

OJTHOMY U3 KJIaCCOB: METAJLIbI U
HemeTauibl. OTHOCUTENbHOCTD
JIeTICHHSI BEIECTB HA METAJLIBI U
HemeTaubl. CaMOCTOSITeNIbHOE
H3y4YEHUE CBOMCTB HEMETAILIOB
npu coOmoaeHny npasui Th,
odopmIIeHHE OTUETA,
BKJIIOYAIOIIETO OMKCAaHUE
HAOJIOCHNUS, PE3yJIbTaTOB,
BBIBO/IBI.

18/3 | KonmuectBo NMHM | Omnpenensitor NOHSTHSA: OnpenensitoT NOHATHUS: I1.16
BEIIECTBA. HOCTOSIHHAsE ABOrajpo, HOCTOsIHHAs ABOrajpo,
KOJIMYECTBO BELLECTBA, MOJIb, KOJIMYECTBO BEILECTBA, MOJIb,
MoJsipHas Macca. Pacuersi ¢ MoJsipHas macca. Pacuersi ¢
MCII0JIb30BaHNUEM HOHATUI UCIIOJIb30BaHUEM TOHATUI
«KOJIMYECTBO BEILECTBAY, «KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAsi Maccay, «IIOCTOSIHHAsL | «MOJISIpHAsi Maccay, «I10CTOSIHHAS
ABorazpoy. ABorazpoy.
19/4 | MonsipHbIif 00BEM NHM | OmnpenensitorT NOHSTHSA: OnpenenstoT MOHATHS: I1.17
ra3os. MOJISIpHBINA 00BEM I'a30B, MOJISIpHBIA 00BEM I'a30B,
HOpMaJibHbIE yCI0BUs. PacdyeTsl ¢ | HopMasbHbIe yciaoBUsl. Pacdersl ¢
WCII0JIb30BaHUEM TIOHATHUH: UCIIOJIb30BaHUEM MTOHATHI:
«KOJIMYECTBO BEILIECTBAY, «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAs Macca», «KMOJISIPHBIH | «MOJIApHAst Maccay, «MOJISIPHBIN
00BEM ra3oBy, IIOCTOSIHHA 00BEM ra3oBy», «IIOCTOSTHHA
ABorazipo». CocTaBisOT ABorazipo». CocTaBisIoT
KOHCIEKT TEeKCTa. KOHCIEKT TeKCTa.
20/5 | Pemmenue 3a1a4 1o P3 Pemraror 3amaum ¢ Pemaror 3agaum ¢ I1.16,17

teMe «KomuecTBo
BEIIECTBAY

HCIIOJIb30BaHUEM IMOHSATHUH:
KOJIMYCCTBO BCUICCTBA, MOJISIPHAA
macca, MOHHpHLIﬁ 00BeM ra3os,

HCIIOJIb30BaHUEM MOHSITHM:
KOJIMYCCTBO BEIIECTBA, MOJIAPHAsA
Macca, MOJ'I)IpHBIfI 00BeM ra3oB,




yuci0 ABOrajapo.

yucio ABorajapo.

21/6 | O6o0menne 1 110V BremmoHAIOT 3amaHud 110 TEME BEIIOIHAIOT 3a1aHUS 110 TEME I1. 14-17
cUcTeMaTu3aIus «[IpocTbie BemecTBay. «[IpocThie BemecTBay.
3HAHWH 10 TEME
«IIpocteie
BEILIECTBAY
Tema 3. CoequHeHUsI XUMHUYECKHX 3JIeMeHTOB (15 4)
22/1 | CtenieHb OKHCIICHUSA NHM | OnpenensitoT NOHATHS: CTEIIEHb OnpenensitoT NOHATHUS: CTENEHb I1n.18
OKMCJIEHHS, BAJIEHTHOCTD. OKHCJIEHHS, BAJICHTHOCTb.
CpaBHUBAIOT BAJICHTHOCTh U
CTENEHDb OKUCIIEHMS.
23/2 | Okcunel. MHM OrnpeaensroT NOHATHS «OKCHABD». | Onpenenstor moHATUus «okcuas». | I1.19
24/3 | Oxcunsl V33 OnpenensioT NPUHAIIEKHOCTD OnpenensoT NPUHAIIEKHOCTD I1.19
HEOPTaHMYECKUX BEIIECTB K HEOPTaHWYECKUX BEIIECTB K
KJIaCCy OKCHJIOB 110 (hopMyJIe. KJIacCy OKCHJIOB 110 (hopMyIie.
OnpenensiroT BAJICHTHOCTD U OnpenensiroT BAJICHTHOCTD U
CTENEHb OKMCIIEHHUS PJIEMEHTOB B | CTENEHb OKUCIEHHUS DJIEMEHTOB B
okcuaax. ONMUCHIBAIOT CBOKMCTBA okcuaax. CocTaBisoT (POPMYJIBI
OTACIBHBIX OKCUJ0B. COCTABIAIOT | M Ha3BaHUS OKCHUJOB.
(dhopMyITbI M Ha3BaHMSI OKCHIIOB.
25/4 | OcHoBaHwus. MHM | Onpenenstor NOHATHSA: OnpenenstoT NOHATHS: I1.20
26/5 | OcuoBanus V33 OCHOBAHMSI, IIEIIOYH, OCHOBAHMS, IIETIOYH, I1.20

KaueCTBEHHAsI peaKius,
unaukaTtop. Knaccudunupyror
OCHOBaHUS MO PACTBOPUMOCTH B
Bojie. Onpenenstor
MPUHAJICKHOCTH
HEOPTraHWYECKHUX BEIIECTB K
KJIacCy OCHOBaHUH 1o hopmyiie.
OnpenensroT CTENeHN OKUCICHUS
3JICMCHTOB B OCHOBAHHMSIX.
OnuceIBalOT CBOMCTBA OTACIBLHBIX

MIPEJCTABUTEIEN OCHOBAHMIA.

KauyeCTBEHHAsl peaKIIus,
nnaukarop. Knaccuduuupyror
OCHOBaHUS IO PaCTBOPUMOCTH B
Bojie. OTpeienstoT CTeTeHN
OKHCJICHUS JJIEMEHTOB B
ocHOBaHMAX. COCTABIISIIOT

(hopMyIbl ¥ Ha3BaHUS OCHOBaHUI.

Wcnonp3yror Tabmuiy
PacTBOPUMOCTH.




CocTtaBustoT GopMyIibl U
Ha3BaHUS OCHOBaHMH.
Hcnonp3yrot Tadbauiy
PAaCTBOPUMOCTH.

27/6 | Kucmotsl. NHM OrnpeaenstoT NOHATUS: KUCIOThI, | OnpenenstorT noHsATus: Kuciotel, | [1.21
KHCJIOPOAOCOEPIKALINE KUCIOTHI, | KUCIOPOAOCOAepKALUE KHUCIOTHI,
OECKHUCIOPOAHBIE KUCIIOTHI, 0ECKHUCIOPOAHBIE KUCIOTHI,
KUCJIOTHAs Ccpefa, MIeI0YHas KUCJIOTHAA Cpefa, IeI04Has
cpelia, HEWTpallbHas cpejia, IKala | cpesia, HeMTpanbHas cpesa, mKaia
pH. pH.
KnaccnpumupyroT KHCIOTHI. Knaccupuuupyror KUCIoThI.
OnpenenstoT NPUHAUIEHKHOCTD OnpeaenstoT NpUHAIIEKHOCTD
HEOPTraHMYECKUX BEIIECTB K HEOPTraHMYECKUX BEIIECTB K

2817 | Kucnora KJ1accy KHMCIOT 10 ¢popMyIie. KJIaccy KHMCJIOT 10 GopmyJie. o1
OnpenensioT creneHb OKUuciaeHust | OnpenensoT CTeNeHb OKUCICHUS
3JIEMEHTOB B KHCJIOTaX. 3JIEMEHTOB B KUCIIOTaX.
OnwuceIBarOT cBOicTBa OTACNBHBIX | COCTAaBISIOT GOPMYIIBI U
HpeJCTaBUTENIeH KUCIIOT. Ha3BaHMs KUCIIOT.
CocraBisitoT GopMyJIbl U
Ha3BaHUs KHUCIIOT.
VY cTaHaBIMBAIOT TEHETHYECKYIO
CBSI3b MEX/Yy OKCHJIOM U
TUAPOKCUIOM U HA000POT.

29/8 | Comm. NHM OnpenensifoT MOHSATHS «COJI. OnpeensifoT MOHSATHUS «COJIMD». I1.22
OnpenenstoT NPUHAIEKHOCTD OnpeaenstoT NpUHAIIEKHOCTD
HEOPTraHMYECKUX BEIIECTB K HEOPTaHUYECKUX BEUIECTB K
KJaccy coiieit mo gpopmyie. KJaccy coneit nmo gpopmyuie.
OnpenensioT creneHb OKUcIeHust | OnpeensoT CTeNeHb OKUCICHUS

30/9 | Commu AJIEMEHTOB B cOJIsIX. ONUCBIBAIOT | 2JIEMEHTOB B coiisix. Mcnonp3ytor | I1.22

CBOICTBA OTAEIBHBIX
npejcTaBuTeNeit coset.
Hcnonp3yroT Tabnuiry
pPacTBOPUMOCTH COJIEH.

TaOJIMIly PAaCTBOPUMOCTHU COJIEH.




31/ | Kpucramiueckue NHM | OnpenenstoT NOHATHS: OnpenenstoT MOHATHS: I1.23
10 PEILIETKH. amMop(QHbIe BELECTBA, amop(¢HbIe BEILIECTBA,
KpPUCTAJIJIMYECKHE BELIECTBA, KpUCTAJIJINYECKHE BELECTBA,
KPUCTAJIJINYECKAs PEILETKA, KPUCTAJZINYECKAsl PEILIETKA,
MOHHAsI KpUCTaJNInYecKas MOHHAs KpUCTaJJInyecKas
pelIeTka, aTOMHas peleTka, aTOMHas
KpUCTAJIJIMYECKAsl PEILETKA, KpUCTAJIJINYECKasl pelIeTKa,
MOJIEKYJISIpHAsI KPUCTAJUIMYECKAs | MOJIEKYJISIpHAs KPUCTAJIIMYECKAs
pelIeTKa, MeTaUIMYecKast pelieTka, MeTajljn4ecKas
KPUCTAJIJINYECKAsl PEILETKA, KPUCTAJZINYECKAs PEILETKA,
YCTaHOBJIEHHE IPUYUHHO — YCTaHOBJIEHHE MPUUYUHHO —
CJIEJICTBEHHBIX CBS3EH MEXIY CJIEICTBEHHBIX CBS3EH MEXIY
CTPOCHHEM aTOMa, XMMUYECKOU CTPOECHHUEM aTOMa, XMMUYECKOU
CBSA3bI0 U TUIIOM CBSI3bI0 M TUIIOM
KPUCTAJUIMYECKOW pELIeTKU KPUCTaJUIMYECKON PELIETKU
XUMHYECKUX COCTUHEHUM. XUMHYECKHUX COCIUHEHUM.
[TpuBOAT IpUMEPHI BELIECTB C [IpuBoAT IpUMEpHI BELIECTB C
pa3HbIMM THUIIAMU pa3HbIMM TUIIAMU
KPUCTAJUIMYECKON PEHIETKH. KPHUCTAINYECKON PEIIETKH.
32/ | Yuctele BemecTBa u NHM | Onpenensior NOHSTHS: CMECH, OnpenenstoT NOHATUSA: CMECH, I1.24
11 CMECH. MaccoBast 10Jis1 PACTBOPEHHOIO MaccoBast J10Ji1 paCTBOPEHHOIO
BEIIEeCTBa, 00BEMHast 101 BeIlleCTBa, 00bEMHas A0S
BELIECTBA B CMECH. BELIECTBA B CMECH.
Pemraror 3agaum ¢ Pewaror 3agauu ¢
MCIOJIb30BaHNEM TOHATUI WCIOJIb30BaHNEM TOHATUI
MaccoBast 10JIs1 PACTBOPEHHOIO MaccoBast 10JIs1 PACTBOPEHHOIO
BeEIeCTBa, 00beEMHAs JOJIS BEIECTBAa, 00bEMHAS JOIA
BELIECTBA B CMECH. BELIECTBA B CMECH.
33/ | MaccoBas u NHM Pemaror 3agaun ¢ Pemraror 3amaum ¢ I1.25
12 o0beMHas 10111 MCIIOJIb30BAaHUEM «MAaCCOBasi 10JI | UCIOJIBb30BAaHUEM «MacCOBast 10JIs
KOMITOHEHTOB AJIEMEHTA B BEIIECTBE», MACCOBasi | JIEMEHTa B BEIIECTBE», MaccoBast
CMECH. JI0JI1 PACTBOPEHHOTI'O BEIIECTBA», | J10JI1 PACTBOPEHHOI'O BELIECTBAY,
34/ | Pacuersl, CBA3aHHEIE 1oy «0OBeMHas A0 Ta3000pa3HOTO «o0BeMHas 707151 Ta3000pa3HOTO I1.25




13

C ITIOHATHUEM I OJISA».
O06001IeHNEe U

Belectsay. lIpencrasisror
UHGOPMALIHIO 110 TEME

BCIICCTBA».

CUCTEMAaTU3aLNs «CoeuHeHNs! XUMUYECKUX
3HAHUU IO TeMe AJIEMEHTOBY» B BUJIE TaOJIHII, CXEM,
«CoenuHeHus OIIOPHOI'0 KOHCIIEKTA, B TOM
XUMHYECKHX qHClie C IPUMEHEHHEM CPE/ICTB
3JIEMEHTOB. HKT.
35/ | JJaboparopHast JIP JlaboparopHnas pabota Ne2 JlabGopaTopHas pabota Ne2 Otyer mo
14 pabota Ne2 «IpuroroBieHue pacteopa «IIpuroroBiieHne pacTBopa na0. pabote
«[Ipurorosnenue caxapa M pacuer ero MaccoBoit caxapa M pacueT ero MaccoBoi
pacTBopa caxapa u JI0JIX B PACTBOPE». JIOJI1 B pacTBOPE».
pacuer ero
MacCOBOM J0JU B
pacTBope»
36/ | KonrponbHas K3 KounTponbnas pabota no Teme KontponbHas paboTa mo teme IT.m.18-25
15 pabota 1o Teme «CoeTMHEHUST XUMHUYECKUX «CoeTMHEHUST XUMUYECKUX
«CoenuHeHus AIIEMEHTOBY. JJIEMEHTOBY.
XUMHYECKHUX
AJIEMEHTOBY
Tema 4. U3menenus, npoucxoasiue ¢ Bemecrsamu (13 1)
37/1 | ®uznyeckue NHM | Onpenenstor NOHATHSA: OnpenenstoT MOHATHS: .26
SIBJICHUSI B XUMHH JUCTWILISALMS, KpUCTAIN3ALINS, JUCTUUISLMS, KpUCTAITU3aLus,
BbIMIapuBaHue, GUIBTPOBAHHE, BbIMIApHBaHue, PUILTPOBAHUE,
BO3IOHKa, OTCTaUBaHUE, BO3TOHKA, OTCTaUBAaHUE,
LHEHTPUPYTUPOBAHUE. LEHTPUPYTUpPOBaHUE.
YcraHaBIMBarOT IPUYMHHO —
CJIEJICTBEHHBIE CBS3H MEKIY
(U3UYECKUMU CBOWCTBAMHU
BEIIIECTB U CIOCOOOM pa3/ieieHus
CMECEH.
38/2 | Xumunueckue NHM | OnpenenstoT NOHATHS: OnpenenstoT MOHATHUS: m.27
peakuuu XUMHUYECKas peaklus, peakiuu XUMHYECKasl peaKius, peakiuu

TOpCHUA, SK30TCPMUYCCKUC U

TOpCHUS, SK30TCPMUYCCKUC U




SHIOTEPMUUYECKHUE PEAKIINH.
HaGnronaroT ¥ onuchIBalOT
MIPU3HAKYU U YCJIOBUS TEUCHUS
XUMHUYECKHUX PEaKIIUi, BEIBOIBI
Ha OCHOBAHUH aHAJIN3a
HaOJIIOJICHUH 33 SKCTICPUMEHTOM.

SHJO0TEPMUUYECKHUE PEAKIUU.
Habumroarot nmpu3Haku U yCIoBUS
TEUEHUSI XUMUYECKUX PEAKIUH.

39/3 | XumMnueckue HNHM OrnpeaensitoT NOHSATUs OrnpeaensoT NOHATUS m.28

yYpaBHEHHMUSL. «XMMHMUYECKOE YPaBHEHUE. «XMMHYECKOE YPaBHEHUE.
OnpenensitoT 3aKoH coxpaHeHus: | OnpenesistoT 3aK0H COXpaHEHUs
Macchl BELIECTB C TOUKH 3PEHMUS Macchl BELIECTB C TOUKU 3pEHUS
ATOMHO — MOJIEKYJISIPHOTO aTOMHO — MOJIEKYJIIPHOTO
yueHust. CocTaBistoT ypaBHeHUs! | yueHus. COCTaBIAIOT ypaBHEHUS
XUMHYECKHX PEaKIUil Ha OCHOBE | XUMHUYECKUX PEAKIUi Ha OCHOBE
3aKOHa COXPAHEHUs MaCChl 3aKOHA COXPAHEHUs MaCChI
BemiecTBa. Knaccudunumpyror BELIECTBA.
XMMUYECKHUE PEAKLIUH 110
TerIoBOMY b heKTy.

40/4 | Pacuetsl o NHM | BeIONHAIOT pacyeTsl 110 BrInonHs0T pacyers 0o I1. 29
XUMAYECKHM XUMHYECKHM YpaBHEHHSM Ha XUMHAYECKHM ypaBHEHUSIM Ha
ypaBHEHHSIM HaXO0XJICHUE KOJIMYECTBA, MAaCChl | HaX0XKJIEHHE KOJINYEeCTBA, MAaCChl

41/5 | Pacuets! mo P3 10 KOJIMYECTBY, Macce WU 10 KOJIMYECTBY, Macce WIH IT. 29
XUMAYECKHM 00BbEMY HCXOHOT'O BEIECTBA. 00bEMY HCXOHOTO BEILECTBA.
YpaBHEHUSIM. Pacuersl ¢ ucnosb30BaHuEM Pacuets! ¢ ncnonp3oBaHnEM

MOHATHUS «10JI1», KOTJIa HCXOTHOE | MOHSATHUS «H0JsI», KOT/la HCXOIHOE
BELIECTBO JaHO B BUJIE paCTBOpA C | BEILIECTBO JaHO B BUJIE pacTBOPa C
3aJaHHOM MacCOBOM J0JIeH 3aJJaHHOM MacCOBOM J0JieH
PacTBOPEHHOI'O BEUIECTBA WU PacTBOPEHHOTO BEILECTBA WU
COJIEP/KUT OIIPEAEIIEHHYIO JIOJII0 | COIEPIKUT ONPEAEIEHHYIO JI0JI0
IIpUMECEN. IIpUMeECeH.

42/6 | Peakmym NHM | Onpenenstor NOHATHUS: PEaKIUH Onpepensaror nousatus: peakuun | [1.30
pasioKeHusl. passioKeHus, KaTaau3aropa, pas3ioKeHus, KaTaau3aTropa,

depmentsl. Kitaccupuuupyror
XMMUYECKHE PEaKLIUU 110 YUCIY U

¢dbepmentsl. Kinaccupunupyror
XMMHUYECKHE PEaKIIUH 10 YUCIY U




COCTaBy UCXOAHBIX BCUICCTB U
NPOAYKTOB peakuuu. Habmonaror
H OIIMCBIBAIOT IIPHU3HAKHU U
YCIIOBHS TEUCHUS] XUMHUECKUX
peaKL{Hﬁ, BbBIBOAbI HA OCHOBaHUHN
aHayM3a HaOJFOICHHH 32
sKcriepuMeHTOM. COCTaBIISIIOT HA
OCHOBE TEKCTa CXEMBI, B TOM
YHuCJIC C IPUMCHCHUCM CPCACTB

HKT.

COCTaBY UCXOIHBIX BEILIECTB U
npoaykToB peakuuu. Habmonaror
IIPU3HAKYU U YCIOBUS TEYCHUS
XUMHUYECKHUX PEAKLIUH
CocTaBisIOT Ha OCHOBE TEKCTa
CXEMBI, B TOM YHUCIIE C
npuMenenueM cpeacts UKT.

43/7 | Peaknun NHM | OnpenensitorT NOHSTHS: peakuu Omnpenensitor nousatus: peakuuu | I1. 31
COECUHEHUS COEJIMHEHUS, PEaKLIUU COEIMHEHUS, peaKLIn
pasyoxeHus1, 00paTuMbIe pas3ioxkeHus, 00paTuMsble
peakuuu, HeoOpaTUMBble Peakluy, | peakluu, HeoOpaTUMbIE PEaKIIny,
KaTaJIUTHYECKUE U KaTaJlUTUYECKUE U
HEKaTaIUTHYECKUE PEAKIINH. HEKaTaIUTUYECKUE PEAKIIUH.
Knaccupumupyror xumMudeckne Knaccupunupyror xummuyeckue
peaKLuy 10 YUCITy U COCTaBY pEaKUH 110 YUCITY U COCTaBY
WCXOJHBIX BEIIECTB U MPOJYKTOB | MCXOJHBIX BEIIECTB U MPOAYKTOB
peaxkuy, HalpaBJICHUIO peaKuy, HallpaBJICHUIO
MPOTEKAaHUS PEaKH, Y4aCTHIO MIPOTEKAHUS PEAKIH, YYaCTHIO
Katanuzaropa. Habmonaor u katanuzaropa. Habmonaaror
ONMCHIBAIOT IPU3HAKU U YCIIOBUS | IPU3HAKU U YCJIOBUS T€UECHHUS
TE€YEHUs] XUMUYECKHUX PEAKIIHiA, XUMHUYECKHUX PEAKIIHH.
BBIBOJIbI HA OCHOBAaHUU aHAJIN3a
HaOJI0IeHU 32 SKCIIEPUMEHTOM.
44/8 | Peakuuu 3aMeliecHus NHM OrnpeaensitoT MOHATHUS: PEaKIIUH OrnpeAensroT NOHATHS: PEaKIuu I1. 32

3aMELIEHMS, s AKTUBHOCTHU
MmetaioB. Knaccupuuupytor
XUMHUYECKHE PEAKIINH 110 YUCITY U
COCTaBY MCXO/HBIX BEIIECTB U
IIPOJYKTOB PEAKIUH.
Ucnonp3ytor

3aMeIlEHUs, JIs]] AKTUBHOCTU
MetaioB. Kiaccupuuupyror
XUMHUUYECKHE PEAKIUH 110 YUCITY U
COCTaBY MCXO/IHBIX BELIECTB U
MIPOIYKTOB PEAKIUH.
Hcnonb3yrot




AIEKTPOXUMUYECKUM P
HaIPSDKEHUN METAIUIOB IS
OIIPEECIICHUS BO3ZMOKHOCTH
IIPOTEKAHUS PEAKLUI MEKIY
METaJuIaMU U BOJIHBIMU
pacTBOpamMH KUCJIOT U COJICH.

3IEKTPOXUMHUUYECKUH Pl
HaIPsUKEHUH METAIUIOB IS
OIIpeEIEHUs. BO3MOKHOCTH
IIPOTEKAHUS PEAKLIMN MEXIY
METaJUIAMU U BOJHBIMU
pacTBOpaMH KUCJIOT U COJIEH.

45/9 | Peakuu oOMeHa NHM | Onpenenstor NOHATHA: peakuu Onpenensitor nousatus: peakuuun | I1. 33
oOMeHa, peakIuu oOMeHa, peakIuu
HEUTpaIU3aLUU. HEUTpaIU3aLiHU.
Knaccupunupyror xumudeckue Knaccuduuupyror xummueckue
peaKuy 1o YUCIy U COCTaBY peaxkuuu 1o YUCIy U COCTaBY
MCXOJIHBIX BEIECTB U MPOJYKTOB | MCXOAHBIX BEILECTB U MPOJYKTOB
peaxKuy UCIOIb30BaHUE peakLuy UCIIOJIb30BaHUE
TaOJIUIBI PACTBOPUMOCTH IS TaOJIMIBI PACTBOPUMOCTH JJIS
orpezesieHus: BO3MOKHOCTH olpezeseHus: BO3MOKHOCTH
IPOTEKaHUs peakluuii oOOMeHa. IPOTEKAaHUs peakLuii oOMeHa.
Habimroarot u onuceIBaoT Habutoarot mpusHaku U ycioBUs
IPU3HAKU U YCIIOBUS T€UECHHUS TEUEHUS] XUMHUECKUX PEeaKLnil.
XUMHUYECKHUX PEAKIIHA, BHIBOJIBI
Ha OCHOBaHMH aHAJIN3a
HaOJIIOJICHUH 33 SKCTIEPUMEHTOM.
46/ | Tumbl XUMHYECKUX NHM | Onpenensior noHATHE OnpenenstoT noHsATHE I1. 34
10 peaxuus Ha IpuMepe «rUApONN3». XapaKTepU3yroT «TUAPOIIN3». XapaKTepU3YIOT
CBOMCTB BOJBI. XMMHUYECKHE CBOMCTBA BOJBI. XUMHYECKHE CBOMCTBA BOJIBI.
47/ | IpakTuueckas I1P [TpakTuyeckas padora Ne 3 IIpakTuyeckas padora Ne 3 Otuer no
11 pabora Ne 3 «I[Ipr3HaKM XMMHAYECKHUX «IIpu3HaKM XMMHYECKUX mp. padote
«IIpusnaku peaxuuii» peakuuii»
XUMHYECKHX
peaKuuii»
48/ | O600menne u [0y BEIIONHAIOT 3a4aHUS 110 TEME BEIMONHSIOT 3a1aHUS 110 TEME [1.26-34
12 CHUCTEMAaTU3aLINS «3MeHeHMs1, TPOUCXOIALIHE C «MI3mMeHenus1, MPOUCXOIALINE C

3HAHWH 10 TEME
«3MeHeHus,

BE€IICCTBAMI ).

BEIICCTBaAMU».




MpOUCXOAAIINC C

BEIIECTBAMMY

49/ | KonrponpHas K3 KonTponbHas pabota mo Teme KonTpomnpHas pabota mo Teme [1.26-34

13 pabota 1o Teme «V3MeHeHus1, POUCXOIAIINE C «V3MeHeHust, IPOUCXOIAIINE C
«3menenus, BELIECTBaAMM. BELIECTBAMM.

IIPOUCXOJIAIINE C
BELIECTBAMM
Tema 5. PacTtBopenue. PactBopsl. CBoOMCTBa pacTBOPOB 2JIeKTPoJuTOB (19 1)

50/1 | PactBopeHue. NHM | OnpenenstoT NOHATHUS: PacTBoOp, OnpenensioT MOHATHS: PacTBOP, I1. 35, 36
PactBopruMocCTb TUApaT, KpUCTALIOTUApAT, TUpaT, KpUCTaIOTuapar,

BEIIECTB B BOJIE. HACBIIIEHHBIN, HEHACBIIIEHHBIH, HACBIILEHHBIN, HEHACHIIIIEHHBIH,

DNEeKTPOIUTHYECKAS IIEPECHIIIEHHBIN pacTBop, NEPECHIILIEHHBIN pacTBop,

M CCOLMAIUS pPacTBOPUMOCT, pPacTBOPUMOCTb,
AIIEKTPOJINTUYECKAS ANEKTPOIUTUYECKAS
JCCOLIMALIUSA, SJEKTPOIIUTHI, JMCCOLIMALIUS, STIEKTPOIIUTHI,
HERJIEKTPOJIUTHL. BhINoaHAI0T HERJIEKTPOJIUTHL. BhInoaHs0T
IIOMETKH, BBITUCKH U IIOMETKH, BBIITMCKH U
LIUTUPOBAHUE TEKCTA. UTUPOBAHUE TEKCTA.

51/2 | OcHoBHBIE NHM | Onpenensior NOHATHA: CTENIEHb OnpenenstoT NOHATHUS: CTETNIEHb I1.37, 38
TOJIOKEHHUSI JUCCOLIMAIINY, CUJIbHBIE U ClIa0ble | TUCCOLMALINMU, CUIIbHBIE U Cl1a0ble
ANEKTPOJINTUYECKON AJIEKTPOJIUTHI, KATHOHBI, AHUOHBI, | JIEKTPOJIMUTHI, KATUOHBI, aHUOHBI,
JUCCOLUAIUH. KHMCJIOTbI, OCHOBAHHUSI, COJIH. KHCJIOTBI, OCHOBAaHMsI, COJIU.

HoHHbIe ypaBHEHUS. CocCTaBisIOT ypaBHEHHUS CocTaBisIOT ypaBHEHUS
AIIEKTPOJINTUYECKON ANEKTPOIIUTUYECKON
JUCCOLMALIUU KUCIIOT, JUCCOLUAIIU KUCIIOT,
ocHoBaHui, coiieii. CocTaBISIIOT ocHoOBaHuii, cojieii. CocTaBIISIIOT
MOJIEKYJISIPHBIE, ITOJIHBIE U MOJIEKYJISIpHBIE, TTOJIHBIE U
COKpAIllEHHbIE HOHHBIE COKpaIIeHHbIE HOHHBIE
YPaBHEHHS C y4aCTHEM YPaBHEHUS C y4aCTHEM
AIIEKTPOJIUTOB. JJIEKTPOJIUTOB.

52/3 | Kucnotsl, ux NHM | CocTaBisioT XapaKTepUCTUKY CocTaBiIOT XapaKTEPUCTUKY I1.39
KJIacCU(UKAIIHS. 00IMX XUMUYECKHUX CBOMCTB 00X XUMAYECKUX CBOICTB

53/4 | Qucconmanus MHM | KMCIIOT ¢ O3ULMI Teopun KHCJIOT C TIO3ULUI Teopuun I1.39




KHUCIIOT. AIIEKTPOJIUTUYECKON JIEKTPOJIUTUYECKON
54/5 | CBoiicTBa KHCIIOT B NHM aucconnanun. CocTaBIIsSIIOT nuccoruanu. CocTaBIISIOT I1.39
CBETE TEOpUHU MOJIEKYJISIPHBIE, TOJTHBIE U MOJICKYJISIPHBIE, TIOJTHBIC U
AJIEKTPOJIUTAYECKOMN COKpAILlCHHbIE HOHHBIE COKpAIlICHHbIC HOHHBIC
JIACCOIIMAIINH. YpaBHEHUS PEAKIIUH C ydacTHEM YpaBHEHUS PEaKkluii ¢ y4acTUeM
kuciot. HabmronaroT u KuCIoT. HabmomaroT peakiuu ¢
OMNUCHIBAIOT PEAKLIUU C YYaCTUEM | ydacTheM Kuciot. [IpoBoasT
KuCHoT. [I[pOBOJAT OMBITHI, OTIBITHI, MOJITBEPKIAOLINE
MOATBEPKIAIOIINE XUMUYECKUE XHMUYCCKHE CBOMCTBA KHCIIOT, C
CBOMCTBA KHCIIOT, C cobmonennem npasui Th.
coOmonenneM npasui Th.
55/6 | OcHoBaHws, NHM | OnpenensitoT nOHATUS OnpeaensroT NOHATUS I1. 40
KJIAaCCU(UKAIIHS «ocHoBauug». COCTaBIAIOT «ocHoBaHUA». COCTaBIAIOT
OCHOBaHHI. XapaKTePUCTHKY OOLTHX XapaKTePUCTHKY OOLINX
56/7 | TunuyHbIe CBOMCTBA MHM | XUMHUYECKHUX CBOMCTB OCHOBAaHMHM | XMMHYECKHUX CBOMCTB ocHoBanuii | I1. 40
OCHOBAHHI. C TIO3UIUH TEOPUU C TIO3UIIUH TEOPUH
57/8 | YcnoBus UHM ANEKTPOJIUTUYECKOMN 3JIEKTPOJIUTHYECKON I1. 40
HOpPOTEKAHUS muccoruanui. CocTaBIIsIIOT nuccoruanu. CocTaBIIsIOT
THIUYHBIX PEaKIUi MOJIEKYJIIPHBIE, TIOJTHBIE U MOJICKYJISIPHBIE, TIOJTHBIE U
OCHOBAHHI. COKpaIIeHHbIE HOHHBIE COKpallleHHbIE HOHHBIE
YpaBHEHUS PEAKINM C y9acTHEM ypaBHEHUS PEaKlUii ¢ y4acTUeM
ocHoBauwnii. Ha0mronmaror u ocHOoBaHuil. HabmrogaroT peakuuu
OTNHUCHIBAIOT PEAKIIMH C YIaCTUEM | C YYaCTHEM OCHOBAaHUM.
OCHOBaHUU. [IpoBOAAT ONBITHI, [IpoBOIAT OMBITHI,
MOATBEPKIAIOIINE XUMUIECKIE TTOATBEPKIAIOIINE XUMUYECKUE
CBOICTBA OCHOBAHUII, C CBOMCTBA OCHOBaHHIA, C
cobmonennem npasui Th. cobmoienuem npasui Th.
58/9 | Oxcunpl, NHM | Onpenenstor NOHATHSA: OnpenenstoT MOHATHUS: II. 41
KJIaccupuKaIms HEeCO0JIE00pa3yIOIe OKCH/IBI, HecoJ1e00pa3yIoue OKCU/IbI,
OKCHJIOB. coneo0pa3yroIme OKCUIbI, conieo0pa3yroIIue OKCUIbI,
59/ | CBoiicTBa OKCHIOB. NHM OCHOBHBIE W KHUCJIOTHBIE OKCUIBL. | OCHOBHBIE U KUCIIOTHBIE OKCUIABL. | I1. 41
10 CocCTaBIAIOT XapaKTEPUCTUKY CocCTaBIsAIOT XapaKTEPUCTUKY

06HII/IX XUMHUYECKUX CBOMCTB

00X XUMAYECKUX CBOMCTB




coyieo0pa3yroIIUX OKCHJIOB.
CoCTaBIAIOT MOJICKYJISIPHBIC,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
YpaBHEHUS PEAKIIMHA C YIaCTHEM
okcuaoB. HaGmromaror u
OTHCHIBAIOT PEAKIIUU C y4aCTHEM
OKCcHA0B. [IpoBOAAT ONBITHIL,
MOATBEPKIAIOIINE XUMUICCKHE
CBOMCTBa OKCHJIOB, C
cobmonennem npaswmi Th.

COJNIe00Pa3yIOIMIUX OKCHIOB.
CocCTaBIISAIOT MOJICKYJISIPHBIC,
TIOJIHBIC U COKPAIlICHHBIC NOHHBIC
ypaBHEHHsI PEAKIUii C y4acTHEM
okcuoB. HabnroaroT peakiuu ¢
y4actueM okcuaoB. [IpoBoast
OIIBITHI, TIOATBEPKIAIOIINE
XMMHYECKHE CBONCTBA OKCUIOB, C
cobmonennem npasui Th.

60/ | Comnn, NHM | OmnpenensitotT NOHATHA: CpeIHUE OnpenensitoT NOHATHUS: CPETHUE I1. 42
11 KiaccupuKanus COJIU, KUCIIBIE COJIU, OCHOBHBIE COJIU, KUCJIBIE COJIH, OCHOBHBIE
coJieil. cosu. CocTaBisioT conu. CocTaBisoT
61/ | CgoiicTBa coneil. MHM | XxapaKTepUCTHKY OOLIIX XapaKTePUCTHKY OOLINX I1. 42
12 XAMHYECKHUX CBOMCTB COJIEH C XMMHYECKHUX CBOMCTB COJIEH C
MO3UIUI Teopuun MO3UINI Teopuun
ANEKTPOJIUTUYECKAN JIEKTPOJIUTHYECKUI
aucconuanuu. CocTaBisiiOT auccoruanuu. CocTaBisioT
MOJIEKYJISIPHBIE, MTOJIHBIE U MOJIEKYJISIPHBIE, [TOJIHBIE U
COKpAILEHHBIE HOHHBIE COKpAIIICHHBIE HOHHBIE
YpaBHEHHUS peakluil C ydacTUEM | YpaBHEHMsI peakluil ¢ ydyacTueM
coneit. HaGmromaroT u onuceiBatoT | coneit. HabmrogaroT peakuuu ¢
pEaKUuUU C y4aCTUEM COJICH. yuactueM cojieid. [IpoBoast
[IpoBOAAT ONBITHI, OIIBITHI, IOTBEPKJAIOLIHE
MOATBEPKIAIOIINE XUMAYECKUE XUMHUYECKHE CBOMCTBA COJIEH, C
CBOMCTBA couield, ¢ cobmoieHneM | coOmonenuem mpasui Th.
npasun Th.
62/ | I'enetnyeckas cBS3b NHM | Onpenenstor NOHSTHS OnpenenstoT NoOHATUS II. 43
13 MeXy KilaccaMu «TEHETUYECKUHN PSII». «TEHETHYECKUU PSy.

HEOPraHUYECKUX
COEIUHEHU.

WnmocTpupyroT: a) mpuMepamMu
OCHOBHBIE€ TTOJIOKEHUS TEOPUH
ANEKTPOJIUTUYECKON
JIMCCOITHAIINH; 0) TEHETUYECKYIO

CoCTaBISIIOT MOJIEKYIISIPHBIE,
IIOJIHBIC Y COKPAIlICHHBIC NOHHBIC
yYpaBHEHUS PEaKIUil ¢ yuacTUEM
37eKTPOIUTOB. COCTaBIISAIOT




B3aUMOCBA3b MCKAY BCIICCTBAMMU.

CocCTaBIIIOT MOJIEKYJISIPHBIE,
MOJIHBIC U COKPAIlIEHHbIC HOHHBIE
YPaBHEHUS PEaKLHi C y4aCTHEM
31EeKTPoJIUTOB. COCTaBISAIOT
YpaBHEHUs PEaKIIMii,
COOTBETCTBYIOIINX
MIOCJIEI0BATEIbHOCTH
MPEBPALLICHUN HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB.

YpaBHEHUS PEaKLIMii,
COOTBETCTBYIOIIUX
IIOCJIEZ0BATEIBHOCTH
IIPEBPALICHUN HEOPraHUYECKUX
BEILECTB Pa3JINYHBIX KJIACCOB.

63/ | [IpakTudeckas 1P [TpakTuaeckas padbora Ne 4 [IpakTrueckas padota Ne 4 Otuer o
14 | pabota Ne 4 «Perienue KCiepuMeHTANbHBIX | «PelleHne s3KCepuMeHTaNbHbIX | Ip. paboTe
«Pemenue 3aza49». 3a7a4».
AKCIIEPUMEHTATBHBIX
3a/1au»
64/ | OxucIUTENHHO — NMHM | Omnpenensitor NOHSTHSA: OnpenensitoT NOHATHUS: I1. 44
15 BOCCTAHOBUTEJIbHBIE OKHUCJIUTEIHHO — OKHUCJIUTEIBHO —
peaxkuuu. BOCCTAHOBUTEJIbHBIE PEAKIINH, BOCCTaHOBUTEJIbHbBIE PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEND, OKHUCJIUTENb, BOCCTAHOBUTENb,
OKHCJIEHHE, BOCCTAHOBJICHHUE. OKHCJIEHHE, BOCCTAHOBJICHUE.
Knaccupunupyror xummuyeckue Knaccupunupyror xummuyeckue
pEaKIMU 1O NPU3HAKY peakIuu Mo NPU3HAKY
«A3MEHEHHE CTENEH OKUCIICHUS «M3MEHEHHE CTEIEeH OKUCIICHUS
AJIEMEHTOBY». OnpenensoT 2JIEMEHTOBY». ONpenensor
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKHUCJIUTEIb U BOCCTAHOBUTEb,
OKHCJIEHHE U BOCCTAHOBJICHUE. OKHCJIEHHE U BOCCTAaHOBJICHUE.
CocTaBisitoT ypaBHEHHUSI CocTaBnsioT ypaBHEHHUS
OKHCITUTEIBHO — OKHCITUTEIBHO —
BOCCTAaHOBUTEJIbHBIX pEaKInH, BOCCTAHOBHTEJBHBIX PEaKIHii,
UCIIOJIb3YS] METOJ DJIEKTPOHHOTO | UCIOJIB3YSl METOJ] 3JIEKTPOHHOTO
OanaHca. OanaHca.
65/ | O6oO0meHnune n I[I0Y | CocraBisioT ypaBHEHUS CocTaBnsiOT ypaBHEHUS I1.35-44
16 CHUCTEMATU3ALIHS OKHCIUTEIBHO — OKHCIIUTEIBHO —




3HaHUM 110 TEME
«PactBOpeHnue.
PactBopsl. CBoiicTBa
pacTBOpOB

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ,
UCTIONB3Ysl METO/I JJIEKTPOHHOTO
Oananca. OnpeaensoT
OKHCITUTETh © BOCCTAHOBHUTEIb,

BOCCTAHOBUTECIIbHBIX pCaKHHﬁ,
UCIIOJIB3Ysl METO] 3JIEKTPOHHOTO
Oanmanca. Onpenenstor
OKHCIJIUTEITb U BOCCTAHOBUTEIIb,

AJIEKTPOIUTOBY OKHCIICHHE U BOCCTAHOBJICHHE. OKHCJICHHE U BOCCTAaHOBJICHHE.
[Ipenocrasnstot undopmanuio no | [IpenocraBnsror nunpopmaruo no
teMe «PacTtBopeHue. PacTBopsl. TeMe «PacTtBopenue. PacTBopsl.
CBolicTBa pacTBOPOB CaolicTBa pacTBOpOB
AIIEKTPOJIUTOBY B BHJIE TAOJIHII, AJIEKTPOJIMTOBY B BHJIE TAOJNHII,
CXeM, OTIOPHOT'O KOHCIEKTA. CXEM, OTIOPHOT'0 KOHCIEKTA.
66/ | KonrponbHas K3 Konrponbnas padora mo reme KonTtponbHast pabora o Teme I1. 35-44
17 pabota mo Teme «PactBopenue. PacTBopsl. «PactBopenue. PacTBopbl.
«PacTBOpeHnue. CaoiicTBa pacTBOpPOB CBoiicTBa pacTBOpPOB
PactBopsl. CBoiicTBa AIIEKTPOJIUTOBY. INEKTPOIUTOBY.
pacTBOpoB
AIEKTPOJIUTOB
67/ | Urorosoe 1oy [ToBTOopHTEeNnbHO — 060Omaromuii | [ToBTOpUTENBHO — 0000IIAOIIIHIA
18 IIOBTOPEHHUE. YPOK I10 KypCy XHMHUH B § KJIacce. | YPOK MO KypCy XMMHUU B 8 K1acce.
68/ | [loBTOpHTENBEHO —
19 00001aroIHi ypok

10 KypCy XUMHH B 8
KJ1acce

NHM — n3zy4yenue HOBOro marepuana

[TOY — noBTopuTEIHHO — 0000IIAOIINI YPOK

K3 — KoHTpOsb 3HAHMI

1P —
P3 — pemenue 3amau

IMPpAKTUYCCKaA pa60Ta




