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[MTOACHUTEJIbBHASA 3AIINCKA

AnantupoBaHHast paboyas mporpaMmma o XuMHuH JJ1s1 00y4aromuXcs ¢ 3a7ep>KKON ICUXUYECKOTO
pazButus (manee - 3I1P) Ha ypoBHE OCHOBHOrO 00IIero 00pa30BaHMUsI COCTABJIICHA B COOTBETCTBUU C
denepanbHBIM TOCYIAapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHHSA
(ITpukxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM
octuiin  Poccuiickoit ®enepaunu 05.07.2021 1., per. nomep 64101) (maee - ®I'OC OO0O0),
benepanbHON aganTUPOBAHHOM 00pa30BaTENbHOM MpPOrpaMMbl OCHOBHOIO 0O0wIEro o0pa3oBaHMs
obyuatomuxcst ¢ OB3 (manee ®AOIT O0O0), mpukaz Munnpocsemenuss Poccun ot 24.11.2022r.
Ne1025, 3apeructpupoBan MunucrepctBoMm toctuiimu Poccuiickoit @enepanuu 21.03.2023 r., per.
HOMEp — 72653), henepanbHoii paboyeii mporpaMMel yueOHOTO ipeamera « XuMus» (6a30BbIid ypOBEHB),
¢benepanbHON MporpaMMOM BOCHMTaHUS OOy4yarolIMXCs IMpU IOJYyYEHHMH OCHOBHOIO OOIIEero
0o0pa3oBaHMs, C YYETOM pacHpeAeTCHHbIX IO KilaccaM MpPOBEpPSEMBIX TpeOOBaHUHI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOIO OOLIEro oOpa3oBaHUS M 3JIEMEHTOB
coZiep KaHusl, IPEACTABICHHBIX B Y HUBEPCAIbHOM KOIU(PHUKATOPE 110 XUMUH, KOHIIeNIMHU MpernoaBaHus
yd4ebHOro mnpeamera «Xumus», B 00Opa3oBaTelbHbIX opraHuzanusx P®d, peanusyromumx OCHOBHBIE
001e00pa3oBaTeIbHBIE IPOTPAMMBI.

O0mas xapakTepucTHKa y4e0HOro npeaMera « XMMHUS»

VYueOublii mpeamer «XuUMHS» BXOAUT B TpeAMETHYI0 obOmacth «EcTecTBeHHOHaydYHBIE
npeaMeTs». B cucreme ecTecTBEHHOHAYYHOro 0Opa3oBaHMs XUMUS Kak y4eOHBIM MpenMeT 3aHMMaeT
Ba)XHOE MECTO B IIO3HAHWHU 3aKOHOB IMPHUPOJBI, (POPMUPOBAHMM HAYYHON KAapPTHHBI MHpPA, CO3TaHUHU
OCHOBBl XHMHYECKHUX 3HaHHMH, HEOOXOIUMBIX JUIsl IOBCEIHEBHOW KHM3HHM, HABBIKOB 3JI0POBOTO U
0e30macHOTO Ui YeNOBeKa M OKpYXKaromeld ero cpeabl oOpas3a KHM3HH, a TaKkke B BOCIHTAHUH
9KOJIOTUYECKOM KyJIbTYpBI.

VYCnemHocT M3y4eHHUs XMMHUU CBs3aHa C OBJIAJICHUEM XHMHUYECKUM S3BIKOM, COOJIIOJEHUEM
npaBua  Oe3omacHOW paboOThl NpU  BBINOJHEHMHM XHMHYECKOTO SKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTUMU MPEAMETaMHU HIKOJBHOTO Kypca.

[Iporpamma BKJItOYaeT B ce0si OCHOBBI HEOPIaHWYECKOI M opraHnueckoi xuMuu. I'maBHo# uneeit
IIPOrpaMMbl SIBJISIETCSI CO3/1aHHE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHMN 10 XMMMH, BBIPA)KEHHBIX B
¢dbopme, COOTBETCTBYIOIIEH BO3pacTy 00y4arOLIMXCs U UX 0COOBIM 00pa30oBaTeIbHBIM ITOTPEOHOCTSIM.

B coneprkanuu JaHHOTO Kypca MpeicTaBIeHbl OCHOBOIOJIATAI0IINE XUMUYECKUE TEOPETUUECKUE
3HAHHUS, BKJIIOYAOIIME N3YYEHHUE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHH,
MIPOrHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEA0BAHNE 3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPALICHUH U
nyTel yIpaBieHHUs UMM B LEJISX MOJIy4YeHHs! BELIECTB U MaTEPUAIOB.

TeopeTnueckyo OCHOBY M3y4€HHs HEOPraHMYECKONM XMMHMH COCTABJIIET aTOMHOMOJIEKYJISIPHOE
yuenue, [lepnoanueckuit 3akon .M. MenaeneeBa ¢ KpaTKUMH CBEJICHUSAMH O CTPOCHUH aTOMa, BUAAX
XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX PEaKLIUN.

B u3yuenun kypca 3HauMTeNbHAsI pPOJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY: MPOBEIEHUIO
NPAaKTUYECKUX M JIaDOpaTOpHBIX padOT, OMUCAHUIO PE3YJNbTATOB YYEHHYECKOTO 3KCIIEPUMEHTa,
COOJIIOICHUIO HOPM U ITPaBHJI O€30MacHOM pabOThl B XUMUYECKOH 1abopaTopuu.

Peanu3anus qaHHOM nporpaMMsl B rpoliecce 00y4eHus no3oaut ooyqarommumcs ¢ 3I1P ycouts
KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUY U MIOHATH POJIb U 3HAYCHUE XUMUU CPEIU JPYTUX HAYK O IPUPOJIE.

N3yuenne XMMHUU CIOCOOCTBYET (HOPMUPOBAHHIO Y O0YUAIOLIUXCS HAYYHOTO MUPOBO33PEHHUS,
OCBOCHHIO OOIIIEHAYYHBIX METOJIOB (HAOIII0ICHHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE),
OCBOEHUIO MTPAKTUYECKOI0 IPUMEHEHNS HAyUYHbIX 3HaHUH, OCHOBAaHHOT'O HA MEKITPEIMETHBIX CBA3SIX C
npenMeramu «OKpyxaomuid Mupy», «dusnka», «buonorus», «I'eorpadus», «MaTemaTuka» u
(dbopmMHpyeT KOMIETEHIIUH, HEOOXOAUMbIE IJIs1 MPOJOJDKEHHUs 00pa30BaHUs B 00JaCTH €CTECTBEHHBIX
HayK.

N3yyenne xumuM cHnocoOCTByeT pa3BUTHIO y oOydaromuxcsi ¢ 3[IP mpocTtpaHCTBEHHOTO
BOOOpakeHus, PyHKIMOHAIBHOM IPaMOTHOCTH, YMEHHUSI BOCIPUHUMATh U KPUTHYECKU aHAJIU3HPOBATH
nH(pOpMalIMIO, TPEICTABICHHYI0 B pa3Iu4HbIX (opMax. 3HAUMMOCTh MpEeAMETa s Pa3BUTHS
KHU3HEHHOM KomreTeHIMu obyyatonuxcs ¢ 3I1P 3akmogyaercs B yCBOGHHMH OCHOBBI XMMUYECKHX 3HAHUH,
HEOOXOMUMBIX JJIsi MOBCEIHEBHON >KM3HHM; HaBBIKOB 3/I0POBOTO M 0€30MacHOro Jyisi 4eloBeKa U
OKpY’Kalollel ero cpeapl o0pasza *KU3HU; POPMUPOBAHUH SKOJIOTUUECKOI KYIbTYpHI.



[IporpamMma oTpaxkaeT conep:kaHue OOydeHHs NpeaMeTy «XHMHS» C YYEeTOM OCOOBIX
oOpa3zoBarenbHbIX TOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnageHne y4eOHBIM MPEAMETOM «XUMUSD)
MIPEACTABISIET OMPEACIICHHYI0 TPYIHOCTh miisi oOydaromuxcst ¢ 3[IP. DTo cBsi3aHO ¢ 0COOCHHOCTSAMHU
MBICIUTEIBHON JEATEIbHOCTH, IEPUOTUUYECKUMHI KOJICOaHUSIMI BHUMAHUS, MaJIbIM 0ObEMOM IaMSITH,
HEJOCTAaTOYHOCThIO OOIllero 3armaca 3HaHUM, MOHM)KEHHBIM IO3HABATEIbHBIM HWHTEPECOM U HU3ZKUM
YPOBHEM PEUYEBOr0 PA3BUTHUS.

Jlis mpeofosieHUsl TPYIHOCTEM B H3Y4YeHMHM ydeOHOro mnpeamera «XUMHsD» HEoOXoauma
ajanrtanus o0beMa M XapakTepa y4eOHOro marepuana K I03HaBaTelIbHBIM BO3MOKHOCTSIM JTaHHOM
KaTeropud oOydYalomuXcs, Y4eT UX OCOOEGHHOCTEH pa3BUTHS: HCIOJIb30BAaHUE AITOPUTMOB,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSA3€H, IOCTEIIEHHOE YCIO)KHEHNE N3y4aeMOro Marepuaiia.

[Ipu n3ydeHnn XuMIUM HEOOXOMMO OCYIIECTBIISITh B3aUMOCHCTBHE Ha OJIMCEHCOPHON OCHOBE.

Teopernyeckuii Marepuan peKOMEHAYETC U3y4daTh B IIPOLECCE MPAKTUIECKOMN AESATEIBHOCTH.
B03MO0XHO BbIICIIEHHE OTAEIIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBA3U CO CI0KHOCTBIO aHAJIN3a TEKCTa
obyuaromumucs ¢ 3[1P. Opranndyeckoe eqUHCTBO MPAKTHUECKOW U MBICIUTEILHON AEATEIbHOCTH
00y4aroIuXxcsi Ha ypOKax XUMHUU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3UCHBIX

XUMHUYECKHX 3HAaHUH 1 yMeHuil. Ocoboe BHUMaHNE IPU U3YYCHUU XMUMUU YACTSAETCSA U3YUYCHHIO
«CKBO3HBIX» MOHATUHN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Hean u 3a1a4n n3y4eHus y4eOHOro npeaMera « XuMHsD)

Obwue yenu n3ydeHus: yaeOHOTO mpenMeTa «XUMUs MPeICTaBIeHbl B (eepalbHON paboueit
IporpaMMe OCHOBHOT'O 0011ero oopasoBanus. OHM aKTyalTu3UPOBAHBI C YIE€TOM HOBBIX IPHOPUTETOB B
CUCTEME OCHOBHOTrO 001Iero oOpa3zoBaHMsl, HApPaBICHHOCTU OOy4YEHMsI Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (OPMHUPOBAHHE €¢ HMHTEIUIeKTa W o0med KyiabTypel. OOydeHHe YMEHHUIO YYHUTbCS U
IIPOJOJKATh CBOC 00pa30BaHUE CAMOCTOSITEILHO B HACTOALIEE BPEMs SIBISETCS OJHOW U3 BaXKHEHIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM UUCIE U « XUMHI.

Jia obyuaromuxcs ¢ 3P, Ttak ke, Kak U 11 HOPMaTUBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO 00pa30BaTENIbHYIO MPOrpaMMy, JAOMUHUPYIOILIEE 3HAYCHHE MPUOOPETAIOT
TaKue yenu, Kak:

= (QopMUpOBaHHME UHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEITbHOMY MPHHSATHIO PEIIEHUH, CIIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKM3HU;

= HANpaBJIEHHOCTh OOY4YEHUs Ha CHCTEMAaTHYECKOE MPUOOIIEHUE yUYalIMXCs K CaMOCTOSITENbHOMN
MI03HABATEIbHOM AEATENbHOCTH, HAYYHBIM U IPAKTUYECKHM METOAAM MO3HAHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CLIOCOOHOCTEHN K XUMUU;

= oOecrieueHue  YCJIOBUHM, CHOCOOCTBYIOUIMX  INPHOOPETEHHIO  OOYyYaloLIMMMCS  OIBITa
pa3HOOOpa3HOW NeATEIbHOCTH, NMO3HAHUS M CaMOIO3HAHHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX

KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE U1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

= (QopMupoBaHUE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIEro MUpa Ha OCHOBAHUU
3HAHUU U OIBITA, OJYUYEHHBIX IPU U3YUEHUU XUMUU;
= (QopmMupoBaHue y OOy4YaIOIIMXCS T'YMaHUCTHYECKMX OTHOLIEHWH, IOHHMMaHUs ILIEHHOCTH

XMMHUYECKUX 3HAHUM NIl BBIPAOOTKM SKOJIOTMYECKH 11€1eCO00pa3HOro MOBEAECHUS B OBITY U

TPYZAOBOM JEATEIIBHOCTH B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS U OKPYKAKOLIEH MPHUPOTHON

cpensl;

= pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIOCOOHOCTEHl K CaMOKOHTPOJIIO M CAMOBOCHHTAHMIO Ha

OCHOBE YCBOEHHUSI 00IIeUETI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIs

Y HaINpaBJIEHHOCTH JallbHEeHIIero ooy4yeHus.

Kypc HampaBieH Ha pelieHue ciaeayoumx 3aday, 00ecreynBalouMX pealn3alnuio JHYHOCTHO-
OPHEHTUPOBAHHOT'O U JIEATEIILHOCTHOTO TIOJX0/10B K 00yueHHo xuMuun odyydaronuxcs ¢ 3[IP Ha yposHe
OCHOBHOTO 00IIIeT0 00pa30BaHMUs:

= (opMupOBaHME NEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX IPEACTaBICHUI O BeLIECTBAX, HMX
MPEBPALICHUSIX M MPAKTHYECKOM TMPUMEHEHUH; OBJaJIeHuE TMOHATHIHBIM ammapaTtoM H
CUMBOJINYECKUM SI3BIKOM XUMUU;

= OCO3HaHUE OOBEKTHBHOI 3HAYMMOCTH OCHOB XMMHUECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKUX IMPEBPALIEHUII HEOPraHMYECKUX M OpPraHMYECKHUX BEIIECTB Kak



OCHOBBI MHOTHX SBJICHHM >XHBOW M HEXHMBOH MPHPOJIBI; yIIyOJNeHHE NpPEACTaBICHUN O
MarepuaibHOM €IMHCTBE MHUDPA;
= OBJIAJICHHE OCHOBAMM XMMHUYECKOW IPAaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO

OLICHUBATD JKU3HEHHBIE CUTYallUH, CBA3aHHbIE C XMMHEH, HaBbIKaMH 0€3011acHOr0 OOpaIleHus ¢

BELIECTBAMMU, UCII0JIb3yEMbIMU B IOBCEAHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATh U IUIAHUPOBATh

HKOJIOTMUYECKU O€e301acHOE MOBEJCHHE B LIETISAX COXPAaHEHUS 37J0POBbS U OKPYIKAIOLIEeH Cpe/ibl;

= (opMupoBaHME yMEHUH YCTaHABIUBATh CBA3HM MEXKIy peabHO HAOII0AaeMbIMU XUMHUYECKUMHU

SIBJIGHUSIMU U TIPOLIECCaMU, TPOUCXOSIIUMUA B MUKPOMHUPE, OOBACHATH IPUUMHBI MHOTOOOpa3us

BELIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHMSI, a TAKXKE 3aBUCUMOCTb IIPUMEHEHHUS

BEILIECTB OT UX CBOWCTB;

= I[IPHOOPETEHUE OIBITAa NCIIOIB30BAHUS PA3JIMYHBIX METOAOB N3YUYEHUS BEIIECTB, HAOIIOIEHUS 32
UX [pEBpalleHUSIMU MpPU TPOBEICHUHU HECIOXKHBIX XHMHUYECKHMX JKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JIA00PATOPHOTO 00OPYIOBAHUS U TPUOOPOB;

= (QopMUpOBaHUE NPEACTABICHUNA O 3HAUYEHUU XUMHUYECKOM HAayKW U DPEUICHHUH COBPEMEHHBIX

HKOJIOTUYECKUX TPOOIEeM, B TOM YHCIE B MPEIOTBPAILIECHHUH TEXHOTCHHBIX M IKOJOTHYECKUX

karacTpod.

Oco0enHocTH 0TOOPA M aJanTAllUM Y4eOHOI0 MaTepHuaJia 0 XUMHH

OOyyenne yueOHOMY HpeaMeTy «XUMHUS» HEOOXOAMMO CTPOUTHh Ha CO3JaHUHM ONTHMAJIbHBIX
YCJIOBHH JIJIs1 YCBOEHUS POrpaMMHOT0 Matepuaina ooydarommmucs ¢ 3[1P. bosnbiioe BHIMaHue 10HKHO
ObITh yAeNneHo OoTOOpy ydeOHOro maTepuana B COOTBETCTBHHM C MPUHIUIIOM JOCTYIHOCTH MpH
coxpaHeHuu o0miero 6a30Boro ypoBHs. OH JOJDKEH 1O COAEPKAHUIO U 00BbeMy OBITh aJalTHPOBAHHBIM
g odyvaromuxcs ¢ 3[1P B cooTBeTCTBHM ¢ MX 0COOBIMU 00pa3oBaTeIbHBIMU OTpeOHOCTIMU. CrieayeT
00JIeTYnTh OBJIaJIcHUE MaTeprasioM odydaromumucs ¢ 3[1P mocpeacTBoM ero AeTanbHOr0 OOBSICHEHUS C
CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B NPUMEHEHUHU 3HAHUM C UCIOJIb30BAHUEM
IIPUEMOB AJITOPUTMU3ALINN U BU3YAJIbHBIX OMOpP, 00y4EeHUs CTPYKTYPUPOBAHHUIO MaTepHaa.

Bonbiioe 3HavueHue Uis TMOJHONEHHOTO YCBOGHMSI Y4eOHOTO Marepuaia MMeeT OIopa Ha
MEXIMPEIMETHBIE CBSI3U BOIIPOCOB, U3YYaeMbIX B JAHHOM KypcCe, C TAKUMHU Y4eOHBIMH MpEAMETaMU KaKk
«I"eorpadus», «Dusnkay, «buonorus». [lo3Bosss paccMaTpuBaTh OJIMH U TOT K€ Y4eOHbIN MaTepua C
pa3HBIX TOYEK 3pPEHUs, MEKIIPEAMETHBbIE CBSI3U CIHOCOOCTBYIOT €ro JIy4llleMy OCMBICIEHHUIO, Oojee
[IPOYHOMY 3aKPEIUICHHUIO MTOJIyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHUI.

IIpu moAroTOBKE K ypOKaM y4uTeNb JAOJDKEH MPerycMOTpeTh (POpMUPOBAaHUE Y O0YyYaromuXxcs
YMEHHUI aHaIu3upoBaTh, CPaBHUBATh, 0000IATh M3yyaeMblii MaTepuaj, MJIaHUPOBATh MPEACTOSAIIYIO
paboTy, OCYLIECTBIATh CAMOKOHTPOJIb. Heo0X0AMMO MOCTOSHHO CIEIUTh 32 MPABUIBHOCTHIO PEYEBOT0
odopmIieHns BhICKa3bIiBaHuit oOyuatomuxcs ¢ 311P.

B cBia3m ¢ 0COOGHHOCTAMH TOBEIEHHs M JAedrenbHOCTH oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAaHHOCTh) HEOOXOUM CTPOKAUIINNA KOHTPOJIb COOIOJICHUS TTPABUI
TEeXHUKH 0€30MaCHOCTH MPHU MPOBEIEHUH J1a00paTOPHBIX pabOT B XUMHUECKOM KaOHHETE.

Ilpumepubie Buabl JesaATejJbHOCTH oOyuyawmmxcess ¢ 3IIP, oO0ycioBjieHHbIe 0COOBIMH
o0pa3oBaTeIbHBIMHM MOTPEOHOCTAMH M 00eCIeYHBAIOIINE OCMBICJICHHOE OCBOCHHE COJepP:KaHUH
o0pa3oBaHus N0 NpeaAMeTy «XHUMMS»

Conepxanue BUJIOB AedrenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax XMMuUU onpenensercs ux
0co0bIMU 00pa3zoBaTenbHbBIMU NOTpeOHOCTAMHU. [ToMmumo mmpoxo ucnoabzyemsix B GOIT OO0 obmux
U1l BCeX 00Y4YarOLINXCsl BUJIOB AEATENBHOCTHU CIENYET YCUIUTh BUJbI IEITEIbHOCTH, ClIeU(UIHbIE 115
JAHHOW KaTeropuu OOydYaroIIuxcsi, s 0O0ecleyeHUs] OCMBICICHHOIO OCBOCHUS COJEpKaHUs
o0pa3oBaHMsl TO MpPEIMETy: YCHUJICHHE IPEeIMETHO-IPAKTUUYECKON JAeATeNIbHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JAESITEIbHOCTH, 3aJ€HCTBYIOIIMX pAa3JIMYHbIE CEHCOpPHBIE
CHUCTEMBI; OCBOECHHE MaTepHaja C ONOpOH Ha allOPUTM; «IIOIIArOBOCTb» B M3YYEHHU MaTepHaa;
UCIOJIb30BaHUE JTOTIOTHUTEILHOW BU3yallbHOM OMopbl (IUIaHbl, 00pa3ibl, CXeMbl, IAOJIOHbI, OTIOPHbBIE
tabmuibl). st passutus y obyqaromuxcs ¢ 3[IP ymenus nenats BoIBO/BI, (POPMUPOBAHUS TPAMOTHOTO
pEUeBOro BBICKAa3bIBaHHUsSI HEOOXOJUMO HCIOJIb30BaTh OMOpHBIE ciioBa U Kiume. Ocoboe BHUMaHUE
CIIEAYeT YACTUTh O0OYUECHHUIO CTPYKTYPHPOBAHUIO MaTepHalla: COCTaBIEHUE PUCYHOUHBIX M BepOATIbHBIX
CX€M, COCTaBJIeHHE TaOJIML, COCTaBJICHHE KJIacCU(PUKALUU C 0003HAUEHHBIMU OCHOBAHUSAMH IS



KJacCU(UKALUY U HATIOJIHEHUE UX MIPUMEPAMU U JIp.

[Ipumepnas TeMaTuueckasi U TepMHUHOJIOTHYEcKas Jiekcuka cootBeTcTByeT ®OIT OOO.

Jnst obyuaromuxcsi ¢ 3IIP cyliecTBEeHHBIMU SIBISIOTCST TPUEMBI PabOTHI € JIGKCHYECKUM
MaTtepuajioM 1o npeamery. llpoBoaurtcs crnenumanbHas paboTa MO BBEACHUIO B AaKTHUBHBINA CIIOBAph
00y4aroluxcsi COOTBETCTBYIOIIECH TEPMUHOJIOTUU. V3yuyaemble TEpMUHBI BBOJSTCS Ha TIOJUCEHCOPHON
OCHOBE, 00s3aTelIbHA BU3yaJbHAs MOJIICPIKKA, AITOPUTMBI pabOThI C ONpPENEICeHUEM, OTIOPHBIE CXEMBI
JUIS aKTyau3alii TEPMUHOIOTHH.

Mecto yyedHOro npeamera « XHMHsD> B y4e0HOM IJIaHe

B cootBercTBUUN ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOTO
o0miero o0pazoBaHus yueOHBIN IpeaMeT « XMMUSD» BXOAUT B MIPEIMETHYIO 00JIacTh
«EcTecTBeHHOHAy4YHbIE TPEIMETHI» U SIBIISIETCSA 0053aTE€IbHBIM JJIs1 U3yYCHHUS.

Y4eOHBIM IUIAaHOM Ha €¢ M3y4eHHe OTBeJeHO 136 y4eOHBIX 4acoB - 10 2 4 B Henelnto B 8 U 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpeamera «XUMHsS», MPEICTaBICHHOE B aJalTUPOBAHHON paboueit
nporpamme, cootBerctByer DPI'OC OO0, paspaboraHo ¢ yderoM (enepabHOW OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHUS MO y4eOHOMY MpEIMETy «XHUMHUS,
COOTBETCTBYET (eaepanbHON aJaNTUPOBAHHON 00pa30BaTENbHON MpOrpaMMe OCHOBHOTO OOIIETo
00pa3zoBaHMs 00YJAIOUINXCS C 3a7ePKKON TICUXHYECKOTO PA3BUTHS.

COHEPXAHUE YUEBHOI'O ITPEJAMETA «XUMMUS»
8 KUIIACC

IlepBOoHaYa/IbHBbIEC XUMHYECKHE TOHATHS

[penmer xumun. Ponb xumuu 6 scusnu yenosexa'. Tena u Bemectsa. ®usndeckue cBOCTBA
BEILIECTB. ArperarHoe COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. UHUCTbIe BelleCTBA M CMECH.
CriocoOwr paznernenusi cMmeceid. [IpaBuna 0e30macHOTO OOpalieHHsl C BelleCTBaMH U J1ab0paTOPHBIM
obopynoBanueM. [lonsamue 0 Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJIBI. XHUMHUYECKHE JJIEMEHTHl. 3HAKW (CHMBOJIBI) XMMUYECKHX 3JIEMEHTOB.
OTtHocuTenbHas aToMHas Macca. [IpocTbie U cioxHbIe BelecTBa. ATOMHOMOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH.

du3nueckrue U XMMUYECKUE SIBJICHUs. XUMUUecKas peakuus. [I[pu3Haku XUMHUECKUX PEaKLUi.
VYpaBHEeHUS] XUMUUECKUX peakinii. 3aKOH COXpaHEHHUs Macchl BemiecTB. Kiaccudukanus XuMuaeckux
peaxiuii (CoOeAMHEHNUs, PA3I0KEHU, 3aMeIIeHHsI, 0OMEHa).

XUMUYECKUI HSKCHEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYyNO#, ¢ mpaBuiaMu pabOThl B
naboparopuu ¥ TpUEMaMu OOpalleHHus C J1abOpaTOPHBIM OOOPYIOBAHUEM; W3YUCHHE M OINHCAHUE
(bu3nYeCKUX CBOMCTB 00pa3I10B HEOPraHNYECKUX BEILIECTB; Ha0M0ieHNe (pU3nuecKuX (IU1aBjeHue BOCKa,
TasiHUE JIbJIa, PacTUpaHHe caxapa B CTYNKe, KUIIEHWE W KOHICHCAIUS BOJbI) U XUMHUYECKUX (TOpEeHHUE
CBEYHM, IPOKaIMBAaHUE METHON TPOBOJIOKH, B3aUMO/IEHCTBUE MeJla C KUCIIOTOM) SIBJIEHUH, Ha0JIt0/IeHue U
OTKCaHNe MPU3HAKOB MMPOTEKAHNUS XUMHUECKUX peakluii (pa3nokeHue caxapa, B3aMMO/IeHCTBHE CEPHON
KHUCJIOTHI C XJIOPHAOM Oapusi, paznokeHue ruapokcuaa menu (I) mpu HarpeBaHuu, B3auMMOJIEHCTBHE
xKenesa ¢ pactBopoM conu Meau (11));u3yueHne crnocoOoB pa3aeneHus: cMecel (¢ MOMOIIbI0 MarHuTa,
(bunpTpOoBaHUE, BEITAPUBAHUE, TUCTUILISIINS, XpoMaTorpadus), MPOBEICHNE OYMCTKH ITOBAPEHHOMN COJIH;
HaOIIO/IGHUE U OIMHCAaHUE PE3YJbTATOB IMPOBEIEHUS OIBITA, WLTIOCTPUPYIOMIETO 3aKOH COXpaHEHHS
MacChl; CO3/JaHue MOJIeTIeH MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BasxHeiilnue npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3ayx - cmeck razoB. CoctaB Bo3ayxa. Kucinopos - anemMeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpOJia B TIpHUpOJie, PU3NIECKUE U XUMUYECKHE CBOMCTBA. Peakiy ropeHus: MpoCThIX U CIONKHBIX
BeniecTB. CriocoObl MOMTy4YeHHsI KUCIOpoAa B J1abopaToOpuu u npomviuiiennocmu. llpuMenenue

! 3)_IGCL 1 J1aJie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNE KOTOPBIX MIPOBOAUTCSA B O3HAKOMUTCIIBHOM IIJIAHEC. Hez[aror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



kuciopona. [lonsrue o0 oxcumax. Kpyrosopor kuciopoma B mpupoge. O30n — aniomponHas
MOOughurayus Kuciopooa.

Tennosoti  s¢hpexm  Xumuueckou peaxyuu, MepMOXUMUYECKUE VPABHEHUs, SK30- H
SHAOTEPMUYECKUE peakuuu. Tonaugo: y2onv u memaw. 3azpsasHenue 8030yxd, yCuieHue NApHUKOBO20
agpexma, paspyuienue 030H08020 CIOA.

Bogopon - sanemeHT u mpocroe BemiecTBo. HaxoxaeHue Bogopona B npupoje, huznyeckue u
XUMUYECKUE CBOMCTBAa (HAa MpUMEpPE B3aUMOJCHCTBUS C HEMETAUIAaMU W OKCHUJAMU METaJIOB),
MIPUMEHEHUE, cnocobbl nonyuenus. [IoHATHE O KUCIOTaX U COJAX.

KonuuectBo BemectBa. Moisb. Moisipaas macca. 3akon ABoraapo. MossipHblii 00BEM Ta3oB.
Pacuersl mo xumuueckoi popmyse. PacueTsl MaccoBOM JOJIU XMMHYECKOTO 3JIEMEHTa B COCIUHEHHH,
KOJIMYECTBA BEIIECTBA, MOJIIPHOW MAacChl, MOJIIPHOTO OOBeMa ra3oB. PacdeThl MO XUMHYECKHM
YpaBHEHUSIM.

Qu3zuueckue ceoticmaa 600vl. Bona. Ee coctas, cTpoeHme 1 MOJIEKYIIBL. Boda kax pacmeopumens.
PactBopbl. [lonamue O HacvluyeHHbIX U HeHACblujeHHbIX pacmeopax. I[lonamue pacmeopumocmu
eewecme 6 6ode. Pacuer MaccoBOil 10J11 BELIECTBA B pacTBOpE (IIPOLIEHTHAs! KOHIIEHTpawus). MaccoBast
JI0JIS1 BELIECTBA B PaCTBOpE. Xumuueckue ceotcmaa 600vl (pasnodceHue, peakyuu ¢ Hampuem, OKCUOOM
Kanvyus, okcuoom cepwi (1V) peakyuu ¢ memannamu, KUCIOMHBLIMU U OCHOBHBIMU OKcudamu). [lonamue
00 ocHosanusax. Pone pacmeopos 6 npupoode u 6 ocusnu uenosexa. Kpyzoeopom 600w 6 npupooe.
3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Baxueiiimue knaccel HeopraHM4eckux coeauHeHuid. Kiaccudukanus HEOpraHMYECKUX
coequHeHuii. Okcuapl:  cocTaB, KiaccUUKamus  (KUCIOTHBIE, OCHOBHBIC, am@omepHuvle,
Heconeobpasyowue - Ha npumepe okcuda yenepooa (II) u oxcuda aszoma (Il)), Homenxnamypa.
Ilonyuenue u XUMUYECKHE CBOWMCTBA OKCHIOB (B3aMMOJCHCTBHE C BOJOW, KHUCIOTaMH, IIEJIOYaMH).
OcHoBanus. Knaccudukanus OCHOBaHMN: HICIOYM W HEPACTBOpPHMBIE OCHOBaHUS. HomeHknaTypa
ocHOBaHMH. PuU3HWYEeCKMEe M XHUMHUYECKHE CBOWCTBA OCHOBAaHHWH (B3aWMMOJICCTBHE C OKCHIAMHU
HEMETAIIJIOB, KUCIIOTaMHU, COJISIMU). [lonyyeHue ocHo8auuii.

Kucnotel: cocraB, kiaccupukamnus, HOMEHKIATYpa, (DU3MYECKHE M XUMHUYECKHE CBOWCTBA
(B3auMoieliCTBHE C METaJUIaMU, OCHOBHBIMH OKCHUJaMH, OCHOBAHUSIMH, COJISIMHU, Ha IPUMEPE COJISTHOM U
CEpPHOU KHCIIOT), cnocobwl nonyuenus. Pan akrusHoctu MerauioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATypa COJIEH, CnocoOvl nonyyeHus, B3aUMOJICHCTBUE COJIEH C MeTallaMH, KHUCIOTaMu,
IEJI0YaMU U COJISIMU, IPUMEHEHHUE.

[TonstTre 00 amdoTepHBIX THAPOKCHAAX (HAa MpUMEpe LWHKA U aIlOMUHUSA). XUMUYeCKue
ceoticmaa (83aumooeticmaue ¢ KUCI0mamu U weioudamu, pasiodceHue npu Hazpesanui) u noyyeHue.

['eneTndeckasi CBA3b MEXAY KJIacCaMU HEOPTaHUYECKHX COCAMHEHUH. |'eHeTHYecKue psibl.
XUMHUYECKUH IKCIIEPUMEHT: Kau€CTBEHHOE ONPENENIEHNUE COAECpKAHUs KHUCIOPOJa B BO3IYXE;
MOJTy4Y€HUE U U3yYeHHE CBOMCTB KUCIOPO/1a; HAOI0JeHIE B3aUMO/IEHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus TopeHus (Mokapa); 03HaKOMJIEHHE ¢ 00pa3IiaMH OKCUJIOB U
OTHMCaHUE UX CBOMCTB; MOJyYeHHE U U3yUEeHHUE CBOMCTB BOJIOpOa (TopeHue); Habo1eHne 00pas3IioB
BEIIECTB KOJMYECTBOM | MOIb; MCCIEOBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3THYHOMN
pacTBOPUMOCTHIO; TPUTOTOBJICHUE PACTBOPOB C OMPENEICHHON MAacCOBOW J0Jied pPacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJIBI ¢ MeTalllaMH (HATpUEeM U KaibliieM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); OIpPENEIEHNE pacTBOPOB KHCIOT U UIEJIOYed C MOMOIIBI0 HMHIUKATOPOB;
HCCIeIoBaHNe 00pa3lioB HEOPTAaHWYECKUX BEIIECTB PA3NUYHBIX KIACCOB; HAONIOJCHHUE MU3MEHEHUS
OKpacKH WHJIMKATOPOB B PACTBOPAX KUCIIOT U IEIouel; n3yueHne B3aumoaencteus okcuaa meau(Il) ¢
pacTBOPOM CEpPHOM  KHCIOTHI, KHUCJIOT C METAJUIaMM, pEeakUud HeUTpanu3aluu; IOITyYeHHE
HEPACTBOPUMBIX OCHOBAaHHI, BBITECHCHHE OJHOTO METaJlyla JPYTMM M3 pPacTBOpa COJH; pEIIeHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHelme Kinaccbl HEOPraHUYECKUX COSTUHEHHI.
Ilepuoanuecknit 3axkoH u Ilepuoguyeckass cucrema xumuyeckux 3jaemenro JI. H.
MenpeneeBa. Crtpoenue aromMoB. XuMu4Yeckasi CBfA3b. OKHCIHUTEJbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKA KIACCH(PUKAIMU XUMUYECKUX DSIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (II€JIOYHBIE M MIEIOYHO3EMENbHbIE METAJJIbl, TaJOreHbl, UHEPTHbIE Ta3bl). JDnemenmsi,
Komopble 0opazyiom amg@pomepHvle OKCUObL U 2UOPOKCUObI.



[Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3iemeHtoB 1. 1. Menneneena.
Kopotkonepuoanast u orunnonepuooras Gopmsl [leproandeckoil CHCTEMBI XUMHUYECKHX AJIEMEHTOB /1.
N. Menneneea. [lepuoast u rpymnmbl. PU3HYECKUN CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB MEpUOIa U
TPYIIIIBI 3JIEMEHTA.

Ctpoenne aroMoB. CocTaB aTOMHBIX siiep. M3omonvl. DneKTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX
o0otouek aToMoB TiepBbIX 20 XxuMuuecKkux deMeHToB llepuoamueckoit cucremsr JI. M. Menneneesa.
XapakTepucTuka XMMHUYECKOrOo 3JIEeMEHTa Mo ero nojoxenutro B Ilepuommueckoit cucreme . U.
Menpeneesa.

3axonomepHocmu uzMeHeHUs C80UCME JIeMEHMO8 MANbIX Nepuodos8 U 2laHbIX NOO0ZPYNN, 8
3asucumocmu  om amomMHo2o (nopsaoko8ozo) Homepa 3Hauenue Ilepuoouueckoco 3aKoHa u
Ilepuoouuecxoii cucmemvi Xumuyeckux 21emMeHmos 0Jis pazsumust Hayku u npakmuxu. /. U. Menoenees -
VUEHbIU U SPANHCOAHUH.

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMOoJIsIpHast) CBSI3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMUYeckux snemenmos. VIoHHas cBs3b.

Crenenpb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiiu. [Ipoiiecchl OKUCIIeHUs U
BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OSKCIEpUMEHT: H3yuyeHUE OOpaslloB BEIIECTB METAIOB M HEMETAIJIOB;
B3aUMOJICHCTBUE THUAPOKCHAA IIMHKA C PAcTBOpPaMHM KHUCIOT U IIEJIOYeH; MPOBEIEHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peakiuu
pa3IoKEHUs, COCAMHECHHUS).

Me:xnpeamMeTHbIE CBSI3H

Peanuzanus MeXnpeaIMeTHBIX CBA3CH MpH U3yUYEeHUU XUMHUH B 8 Kilacce OCYLIECTBISIETCA Yepes
HCIIO0JIH30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK U TIOHSATUH, SIBISIOMIUXCS CHCTEMHBIMH
JUIS OT/AEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO 1IHUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC IMOHSATHS: HAYYHBIH (DaKT, THUIOTE3a, TCOPHsl, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(ukaius, nepuoIuIHOCTh, HAOIIOCHHE, SKCIEPUMEHT, MOACTUPOBAHUE, U3MEPEHUE,
MO/ICJIb, SIBJICHHE.

®duszuka: MaTepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIBI, PaJAMOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUUYECKHM 3apsjl, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSTHUE BEIIEeCTBa, Tas,
(bu3nuecKre BeITMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3B€3/1b1, COIHIIE.

buonorus: hotocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMuueckasi peakuust

[Iepnonnueckuit 3akoH. Ilepnonnueckas cucrtema xumudeckux sneMeHToB Jl. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBONCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, KalWs, KaJbliUd M HMX COEAMHEHHH B COOTBETCTBHM C IIOJIO)KEHHEM OJJIEMEHTOB B
Ileprognueckoii CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJbl XMMHMUYECKOH CBA3M. THIBI KPUCTAUIMYECKUX PELICTOK,
3a8UCUMOCb CBOTICIE eljeCmea Om Muna KPUCMAaIIuieckol peuemku U 6U0d XUMuU4eckou Cs3u.

Knaccu¢ukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEUIeCTB (MEXAyHapoIHasl U TPUBHUAIbHASA).
XUMHYeCKHEe CBOWCTBA BEIIECTB, OTHOCAUINXCSA K Pa3IMYHbIM KJ1accaM HEOPraHMYECKUX COEAMHEHUH,
TEHETUYECKAs CBSA3b HEOPraHNYECKHUX BEILIECTB.

Knaccudpukanus XUMHUECKUX pEaKIHUM MO pa3lIuyHbIM MpHU3HaKaM (MO0 YHCIy U COCTaBy
YYaCTBYIOUIMX B PEaKIUU BELIECTB, MO TEIIOBOMY 3((eKTy, Mo U3MEHEHHMIO CTENeHEeW OKHCIIEHUs
XMMHUUECKHX JJIEMEHTOB, 110 06pamumMocmu, nO Y4acmuro Kamaiu3zamopa). IK30- U SHAOTEPMUUECKUE
peakuuu. Tepmoxumuueckue ypasHeHus.

Ionsamue o ckopocmu xumuueckou peakyuu. Ilonamue 06 obpamumblx U HeOOPAMUMbBIX
Xumuueckux peaxkyusax. [lonamue o comozennvix u cemepoz2ennvix peakyusax. Ilonamue o xumuueckom
pasnosecuu. Cumewenue xumuieckoeo pasHosecus. Daxmopul, éiudowjue Ha CKOPOCMb XUMUYECKOU
Ppeakyuu u no10NHCeHUe XUMUYECKO20 PABHOBECUSL.



OKHUCIUTENEHO-BOCCTAHOBUTEIbHbIE peaKIuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHON peaKIuu. Cocrapnenue ypaBHEHHI OKHCITUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OajaHca.

Teopust 37€KTPONUTUYECKON JUCCOUALUU. DIIEKTPOIUTHYECKAs JUCCOLUALUSA. DIEKTPOIUTHI U
HeasleKTponuThl. Katuonsl, aHuoOHBL. Mexanuzm Ouccoyuayuu eewjecms ¢ pasiuyHbIMU 8UOAMU
xumuueckou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE U cIa0bIe YIEKTPOJIUTHL.

Peakuuu nonHoro oomMena. Y cioBus NPOTEKaHUs peakiuii HOHHOro oomMeHa 10 KoHia. [TonHbie
U COKpAILCHHBIE MOHHBIC YPaBHEHUs peakuui. XMMHUUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B
CBETe MpeJCTaBICHUN 00 deKTponuTuueckoil aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu
Ha KaTHOHBI M aHUOHBI: XJIOPUA-, OpOMH[I-, HOAU-, CyTIb(haT-, KapOOHAT-, CHIIMKAT-, pochaT- aHUOHBI;
THAPOKCH/I-MOHBI, KATUOHBI aMMOHUS, MarHus, KaJbIus, aJloOMHHMS, Kene3a (2+) u (3+), meau (2+),
[IUHKA, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPHUCTAUNIMYECKUX PEIICTOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anmasa), CI0’KHBIX BEIIECTB (XJI0pHaa
HATpHUs); UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW peaklMu OT BO3IACHCTBHS Pa3iIMUHBIX
(akKTOpOB; MCCIIEAOBAHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOIIECCa TUCCOLUAIIMH KUCIOT,
menouyed W coieil  (BO3MOXKHO  HCIOJB30BaHUE BHUACOMATEpUAJIOB); IPOBEJIEHUE  OIBITOB,
WLTIOCTPUPYIOMIMX MTPU3HAKK MPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHUe 0CalKa, BBIICICHNE
raza, o0pa3oBaHHE BOJbl); ONBITOB, WLUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknmii (ropeHre, peakluuy pa3iokKeHus, COSAMHEHUS); PACIO3HABAHNE HEOPTaHMYECKUX BEIIECTB C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIUi Ha MOHBI;, PEIIeHNE YKCIIEPUMEHTATbHBIX 3a/1a4.

HemeTa/uibl 1 UX cOeTUHEHUSI

OOmiass xapakTepucThKa rajoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CtpoeHne u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - FAJIOreHOB. XUMHUUYECKHUE CBOMCTBA
Ha TpUMepe XJopa (B3aWMOJICHCTBHE C MeTaUlaMH, HEMETAaUIaMH - BOJOPOJIOM M KHCIOPOIOM,
wenoyamu). Xnoposoaopos. CoisHas KHCIOTa, XUMHYECKHE CBOWCTBA, noJyueHue, TPUMEHEHHUE.
eticmeue xnopa u x10poeodopooa na op2anusm yenoseka. Baxkneunye Xaopuabl U X HaAX0XKJEHUE B
IpUpO/IE.

OO0mmas xapakTepucTrka 31eMeHToB VA-rpyribl. OCOOCHHOCTH CTPOCHHSI aTOMOB KHCIOPOJa 1
cepbl. XapaKTepHbIC CTETIEHU OKUCIICHUSI.

CrpoeHne u (pu3nuecKkue CBOWCTBA MPOCTHIX BEUIECTB - KUCIOPOJAa U Cepbl. AJIJIOTPOIHBIE
MOJUGUKAIMKM KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOJAEUCTBUE C HEMemariamu -
BOJOPOJIOM U KHCJIOPOJIOM, METAJJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBosiopoi: cTpoeHHe, (PU3NYECKHEe M XUMHUYECKHEe CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa). OKCUIBI CEPhl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa: (U3HUECKUE U
XUMHYecKHne cBoicTBa (obmue u cnennuduyeckue). Con cepHON KUCIOThI, KAUeCTBEHHAs pPeakiys Ha
cyab¢ar-uoH. CepHUCTast KUCIOTA. Xumuueckue peakyuu, aexcaujue 8 0CHO8e NPOMbIULIEHHO20 Cnocoda
noxyuenus ceprou kuciomsi. HaxoxeHue cepbl U €€ coequHeHni B npupoje. Ilpumenenue cepsl u ee
COEUHEHU B OBITYy M B MPOMBIIUICHHOCTU. Xumuyeckoe 3azcpsi3HeHue OKpydtcarowel cpeovl
coeOuHeHUuAMU cepbl  (KUCTIOmHble 0024COU, 3a2psi3HeHUe 8030yXd U 6000€M08), CHocobbl e20
npeoomepauetus.

OOmiast xapakTepucTUKa 3J1eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB a30Ta M
dbocdopa, xapakTepHbIE CTETIEHU OKUCIICHHUS.

A3oT, pacpocTpaHeHHEe B MPUPOJIE, GU3NUECKUE U XUMHUYECKHUE CBOMCTBA (B3aMMOJICUCTBHUE C
METaJUIaMH M HEMETaJUlaMH - KHUCJIOPOAOM M BoaopoaoM). KpyroBopor azora B mpupoje. AMMHAK:
¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA (OKHCIICHNE, OCHOBHBIE CBOMICTBA BOAHOTO PACTBOPA), NOAYYeHUE T
npuMeHenre. Coim  aMMOHHS: COCTaB, (U3MUECKHE M XUMHUYECKHME CBOWCTBa (pas3iiokeHue,
B3aMMOJICHCTBHE CO IIEJI0YaMH), MpuMeHeHne. KauecTBeHHasr peakiusi HA MOHBI aMMOHUS. A30THas
KHCJIOTa, e¢ (U3NYecKue U XMMHUYecKHue cBOMCTBa (obue u cneruduueckue), nonyuenue. Hutpatsl
(pa3noxeHue). A3oTuCTas Kuciora. lMcrmomb3oBaHME HHUTPATOB W COJIEH aMMOHHS B KadecTBE
MUHEpAIbHBIX YI0OpeHUi. Xumuueckoe 3acpasneHue okpyxcaroujel cpeovl COeOUHEHUAMU aA30mda
(Kucromuvie 004coU, 3azpsi3HeHUue 8030YXd, NOUBbL U B000EMOB).

dochop, arromponuvie moougukayuu Gocgopa, Gu3NUECKUEe W XUMHUYECKHE CBOMCTBA



(B3auMoieliCTBUE C METaJUIaMU, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOLL KUCIOMAMUL).
Oxcun dochopa (V), oprodochopHas kucimora: GpuU3MUECKHE U XUMHUECKHE CBOWCTBA, MOJYUeHUe.
Tlousamue o munepanbHvix yOoOpenusx: numpamol u gpochamol. [lonamue o KOMNIEKCHBIX YOOOPEHUSX.
OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbsl. Oco0eHHOCTH CTPOCHUS aTOMOB YTIIEPO/1a U KPEMHHUSL.
BanenTHocTh M XapaKTepHbIE CTEIEHHW OKHUCICHHsS aTOMOB yriepoaa M KpemHHs. PacnpocTtpaneHue
yriaepoja B IPUPOAE, XapaKTEpPHbIE CTENIEHU OKUCIICHHUS.

VYrunepon, autorponsbie Moaudukanun (rpadut, anmas), GuU3HUIECKUE ¥ XUMUYECKHE CBOWCTBA
MIPOCTHIX BEILIECTB (B3aMMOJCIHCTBHE C METaJJIaMU, HEMETAIIIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepnoti kucromamu). Aacopouus. Kpyrosoport yriepona B mpupone. OKcuabl yrieposa, ux pusndeckue
U XMMHYECKHE CBOMCTBA, IOJyUYEHUE U IIPUMEHEHUE, JEMCTBUE HAa OPTaHU3M YE€JIOBEKa. JKoa02uyecKue
npoonemol, cesazanuvie ¢ okcullom yenepolla(l'V), ecunomesa enobanrbHo2o nomenieHus KiumMama,
napHuxosvlll 3¢ghexm. YTOIbHAS KHCIOTA W €€ CONMM, MX (PU3MUECKHE M XHMHYECKHE CBOWCTBA,
noaydenue u npumernenue. KauecrseHHas peakiusi Ha kapOoHat- uoHbl. Mcronb3oBanue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBILIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

OO6mue npeactaBieHus 00 OCOOEHHOCTAX COCTaBa U CTPOCHHS] OPraHUYECKUX COCAMHEHUU
yriaepoaa (Ha IpuUMepe MeTaHa, 3TUJIEHA, 3TAaHOJIa, YKCYCHOW KUCIOTHL. Mx cocmae u Xumuueckoe
cmpoenue. Knaccugurayus opeanuyeckux eewjecms. I1oHsATHE 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX:
XKupax, Oenkax, yriieBoJiax — M UX POJIM B )KU3HU YeJloBeKa. MamepuanvHoe eOuHCmME0 Opeanuieckux u
Heop2aHuyecKux coeOuHeHul.

Kpemnnid, ero ¢pu3ndeckne 1 XMMHUYECKUE CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBHUS C METaNIaMH
U HeMeTaJllaMu), nonyueHue u npuMmenenue. Coeounenuss kpemuus 6 npupolle. Obwue npedcmasienus
00 oxculle kpemnua(I'Y) u kpemnuesou kucirome. Cunukamol, uzuueckue u XumudeckKue ceoucmaed,
noJyuenue u npumeHerue 8 Obimy, NPOMbIULIeHHOCU (8 Me/JuYUHCKOL, 31eKMPOHHOU, CMPOUMENbHOU U
/p.). Badxcueiiwue cmpoumenvhvie Mamepuaivl: Kepamura, Cmekio, yemeHm, OemoH, iHcene300emoH.
IIpobaembl 6e30nacH020 UCNONB308AHUSL CIMPOUMETLHBIX MAMEPUATLO8 8 NOBCELIHEBHOU IHCUHU.

XUMUYECKUIN IKCIEPUMEHT: U3yYeHHE 00pa3l[0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM
KHCIIOTBI; TPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI W HaONIOJEHHE TPU3HAKOB HX
MPOTEKAHMS; OMBITHI, OTPAKAIOUINE PU3NIECKHUE U XUMUYECKHE CBOMCTBA TAJIOT€HOB M UX COCIMHEHHI
(BO3MOYKHO HCIOIB30BaHUE BUAEOMATEPUAIIOB); 03HAKOMJICHHE C 00pa3liaMu XJIOPHUAOB (TaJOreHUI0B);
O3HaKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ COeITMHEHUAMHU (BO3MOKHO UCIOJIb30BaHUE BUJEOMATEPHUAIIOB);
HaOJIoIeHNe Tpolecca OO0yIJIMBaHUs caxapa Moj JeWCTBUEM KOHIIEHTPUPOBAHHOW CEpHON KHUCIIOTBHI;
M3Y4YeHHE XMMHUYECKUX CBOWMCTB pa30aBIICHHON CEpHOM KHUCIOTHI, IPOBEICHNE KAUYECTBEHHON peaKIuu
Ha cynb(}aT-uoH u HaOIIOeHIE TPU3HAKA €€ TPOTEKAHUs; 03HAKOMJICHHE ¢ (PM3NYECKUMU CBOMCTBAMHU
azoTta, ¢pocdhopa 1 ux coeAMHEHUHN (BO3MOKHO MCTIOIB30BaHUE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX
u pocdopHbIX yI10OpeHuil; MoryyeHrne aMMHUaka 1 U3y4eHUe ero CBOMCTB; MpoBe/leHNe KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (Qoc]aT-HOH U U3y4YEHHE NMPU3HAKOB MX NPOTEKaHUs, B3aUMOJEHUCTBUE
KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTHI C MeJb0 (BO3MOKHO HCIOJb30BAaHUE BHJIEOMATEPHUAJIOB);
U3y4YeHHE MoJeNiell KPUCTAJUIMYECKUX pELICTOK aiMasa, rpadura; O3HAKOMJIEHHE C IPOLIECCOM
a7IcopOIIMU PaCTBOPCHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHUBOTa3a; MOTyUYeHHE
YIJIEKUCIIOTO Ta3a W M3YyYEHUE €ro CBOMCTB; MPOBEACHHME KAaYeCTBEHHBIX peakluil Ha KapOoHaT- U
CIJIMKAT-HUOHBl M W3YYCHHE MPU3HAKOB WX MPOTEKAHHUS;, O3HAKOMIIEHHE C MPOAYKIHEH CHIUKATHOM
MIPOMBIIIJIEHHOCTH; PEIIEHHE SKCIEpUMEHTANbHBIX 3ajad Mo Teme «BakHeiime HeMeTamabl U UX
COEMHEHU.

MeTtayibl 4 X COEIMHEHUS

OO0mas xapakTepuCTUKa XUMUYECKUX AJIIEMEHTOB — METAIIJIOB HA OCHOBAHHMH MX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux sneMeHToB JI. Y. MenaeneeBa u ctpoenusi atoMmoB. CtpoeHue
MeTaioB. MeTranmnmndeckasi CBA3b M METaJUIMYECKasi KPUCTAIIMYECKAsl pEeHIeTKa. DIeKTPOXUMUYESCKU I
pSA HampspKeHUW MeTauioB. DU3MYecKHe W XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJECHCTBUE C
KHUCJIOPOAOM, BOJIOM, Kucimotamu). Obwue cnocodvl nonyyenus memannos. llonamue o Koppo3uu
Memannos, OCHO8Hble CnOcoObl 3awumsl ux om Kopposuu. Cniagvl (cmanv, 4yeyH, OOPATIOMUHUL,
OpoH3a) U ux npumeHenue 8 OblMy U NPOMbIULIEHHOCTU.

[Ilenounbie meTamibl: nojoxeHue B Ilepuoanueckoit cucreme xuMuueckux anemeHtoB [1. U.
MenpeneeBa; crpoenue aromoB. Haxoxxnenue B npupozae. dusnueckue U XMMHUECKHUE CBOMCTBA (Ha



npuMepe HaTpus U Kanusi). OKCUABI M THAPOKCUIBI HATPUS U Kanus. [[puMeHeHue eI0YHBIX METAIITIOB
U UX COCIUHEHUN.

[IlenoyHo3eMenbHBIE METAJUIBI MAarHuid U KajbUWi: nojiokeHue B llepuonnueckon cucreme
XUMHUYecKux 31eMeHToB /. 1. MenneneeBa; cTpoeHre UX aTOMOB; HAXOXK/ICHHE B pupoje. Pusndeckue
U XMMHUYECKHE CBOMCTBAa MarHusi W Kajiblivs. BaxHeiline coearHeHUs: Kanblus (OKCUM, THAPOKCHU]I,
conn). JKecmxkocmov 6006l U CHOCOOBL €€ YCMPAHEeHUSL.

Amomunuil: nonoxenue B Ilepuogudeckoil cucreme xumudeckux aviemeHros JI. M.
MenzeneeBa; CTpoe€HHE aTroMma; HaxoxjaeHue B mnpupoge. dusmueckre UM XUMHYECKHE CBOWMCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHU/IA AIFOMUHUSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumuueckux saeMeHToB /. . Menneneesa;
CTPOEHHME aTOMa; HaxokaeHue B npupoae. PDusnueckue M XUMHUECKHE CBOWCTBA JKele3a
(B3auMoielicTBUE C MeTa/lllaMu, KUCJIOTaMH U coiisiMu). OKcubl, TUIPOKCUIbI U conu skene3a(ll) u
xenesza(lll): cocras, cBOICTBA U nosi-yueHue.

XUMUYECKUH 3KCIIEPUMEHT: 03HaKOMJICHHE C 00pa3liaMu METaJUIOB U CILJIABOB, UX (PU3HUECKUMU
CBOMCTBAMM;  H3Y4YEHHME  DPE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOMKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEN B3aMMOJCHCTBHS OKCHUJA KajbIMs M HATPHUS C BOJOM (BO3MOXKHO
HCI0JIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEI0BAHUE CBOIMCTB KECTKON BOJIBI; ITPOLIECCA TOPEHUS JKee3a B
KHCIopo/ie (BO3MOXKHO HCIIOJNBb30BaHHE BUIACOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha HMOHBI (MarHus, KajibLus, adloMuHusA, uuHKa, sxene3a(ll) m xenesza(lll), memu(Il));
HaOllo/IeHWe U OIMCaHWE MPOLIECCOB OKPAIMBAaHUS IUIAMEHH WOHAMM HATpUs, KA M KaJbIUs
(BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPUAIIOB); HCCIEIOBaHWE aM(OTEPHBIX CBOHCTB THAPOKCHIA
ATIOMHUHUS ¥ THAPOKCUIA LIMHKA; PEIICHHE SKCIIEPUMEHTaIbHBIX 3a7a4 Mo TeMe «BaxHeline MeTamibl
U UX COCTUHEHUSD.

Xumusn u oxkpyscarouian cpeoa

Hosvie mamepuanvl u mexnonozuu. Bewjecmea u mamepuansl 8 NOBCEOHEGHOU HCUZHU HETI08EKA.
Xumus u 300posve. bezonacnoe ucnonvzosanue eewjecms u xumuueckux peaxyuii ¢ ovimy. Ilepsas
NOMOUb NPU XUMUYECKUX 0dco2ax u ompagnenusx. OCHO8bl 9KON02UHEeCKOU cpamomuocmu. Xumuieckoe
3aepssHenue okpydicaoueli cpellvl (npedenvuasn /Jonycmumasn xkonyenmpayus eewgecms - IJ[K). Ponw
XUMUU 8 peueHUU IKOI02UUeCKUX npobem.

Ilpupoonsie ucmouHuxu y2ne6000po008 (y2oib, NPUPOOHBLU 2a3, Hedmv), NPOOYKMbL UX
nepepabomxku, ux poib 8 66imy U NPOMbIULIEHHOCTU.

Xumuueckuil dKcnepumenm: usydeHue o0pA3Y08 Mamepuanos (Cmekio, CHia8bl Memaiilos,
noauMepHvle Mamepuaibl).

Me:xnpeaMeTHblie CBA3U

Peanuzanus MexxXnpeaMeTHbIX CBA3€H MpU U3YUEHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3
HCIIOJIH30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK U TIOHSATUH, SIBJISIONINXCS CHCTEMHBIMH
JUISL OTJEIBHBIX MTPEAMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4yHbIM (akT, rUIoTe3a, 3aKOH, TEOpHUs, aHalu3,
CUHTE3, Kiaccuukaius, mepuoIndHOCTh, HaOMIOJCHHE, SKCIIEPUMEHT, MOJAECTUPOBAaHUE, U3MEPEHUE,
MO/ICJIb, SIBJICHHE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MATEPHAIIBI.

duznka: Matepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOMbI, PAJUOAKTUBHOCTb,
MOJIEKyJa, DJEKTPUYECKUM 3apsia, NPOBOJHUKH, TMOJIYNPOBOJHUKH, IUJIEKTPUKU, (POTOIIEMEHT,
BEIIECTBO, TeJ0, OOBEM, arperaTHoOe COCTOSIHHME BEIeCTBa, Ta3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJIJINYECKasl pelIeTKa, CIUIaBbl, (PU3NYECKHE BEIUYMHBI, €IUHUIBI HU3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3B€3/1b1, COJHIIE.

buonorus: ¢Qorocunres, npixanue, Ouocdepa, HIKOCHUCTEMa, MHHEPAIbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPO3IEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJbI, MOJIE3HbIE HCKOIMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIpuMepHbIe TEMbI NPAKTHYECKUX PAdOT:
1. JlaGoparopHoe 060pyaOBaHuEe U pHEMBI oOpanieHus ¢ HUM. IIpaBuiaa Ge30macHoi paboThl B
XUMHUYECKOH JTabopaTopuu.



OuncTka 3arpsA3HEHHON IOBapEHHOM COJIH.

IIpu3Haky NpoTEeKaHUs XMMUYECKUX PEAKLU.

[TonydyeHue Kkuciopoaa U U3y4eHHUE €ro CBOMCTB.

IlosydyeHne BOIOpOAA M U3yUEHHUE €rO CBOKCTB.

IIpuroroBieHue pacTBOPOB C ONPEAEICHHON MACCOBOM J10JIEH pAaCTBOPEHHOI'O BELIECTBA.

U A L

7. Pemienue sKcriepUMEHTAIbHBIX 3aj1a4 110 TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COEAMHEHUI».

8. Peakiuy HOHHOTO OOMEHA.

9. KauecTBeHHbIE PEaKIMU HA HOHBI B PACTBOPE.

10. Tlony4enue aMMuaka M H3yYEHHE €TI0 CBOMCTB.

11. Tlony4eHue yriaekucaoro rasa u M3y4eHHE €r0 CBOWCTB.

12. Pemenue skcrnepuMeHTanbHBIX 3a1au 1o Teme «Hemeramwisr IV - VII rpynn u ux
COEAMHEHUI».

13. Pemenue skcnepuMeHTANBHBIX 32129 110 TeMe «METalIbl K MX COSTUHEHHS.

[Ipu nmpoBeaeHNU MPaKTUUYECKON PaOOTHI KKIIbIN ee ATal BBITONHIETCS oOyuaromumucs ¢ 311P
BMECTE C YUUTEJIEM U I10J1 €r0 pyKoBoAcTBOM. Ha nocke 0053aTeabHO BBIBEIIMBAIOTCS IPaBUiIa TEXHUKH
0€30MMacHOCTH, COOTBETCTBYIOLINE JAHHOMY BUAY paOOThI, JaeTcs MpaBUIIbHAs 3amuch (GopMyl U
yKa3blBaeTCsl 1eJib IpoBeaeHUs padoThl. [Ipy HEOOXOAMMOCTH JaeTcsi BU3YaJIbHBIM aIrOpUTM
BBITIOJTHEHUS 33JaHUs. DTO CIIOCOOCTBYET OCO3HAHHMIO OOYYAIOUIMMUCS BBIMOIHSAEMBIX ACUCTBHHA U
MIOJIyYEHHOTO pe3yJjbTara.

IIpumepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIbI 10 XUMUH

JUia opraHuM3alMu IHpPOBEPKH, Y4eTa M KOHTPOJS 3HaHUM OOydaroluxcs IO MpeaAMETYy
MPEeyCMOTPEHbI KOHTPOJbHBIE Pa0OThI, CAMOCTOSITENbHbIE PA0OTHI, 3a4eThl, MPAKTUYECKUE PabOTHI,
tectupoBanue. OIHUM M3 METOJIOB KOHTPOJISI pe3yibTaToB o0ydenus oOyuarouiuxcs ¢ 3I1P sBnsercs
METOJI IOJIMBApPUATUBHOIO JKCIpPECC- TECTUPOBAaHUS C KOHCTPYHPYEMbIMM oTBeTamMu. Ero
OTJIUYUTEIHLHBIMU YEPTaMU SIBIISIOTCA ONEPATUBHOCTh, BHICOKAs CTENEHb WHIMBUAYATH3AIMN 3HAHUM,
CPaBHUTEIBHO MaJjbl€ 3aTPAThl BPEMEHU U TPY/la Ha IPOBEPKY OTBETOB 00YYarOIIUXCS.

s obyuaronmuxcs ¢ 3[IP Bo3MokHO M3MeHeHHEe (POPMYTUPOBKH 3aJaHUI Ha «IIOLIArOBYIO»,
ajanTanus TpeyiaraeMoro  0oO0ydJaromeMycsi TeCTOBOTO (KOHTPOJIbHOOIIEHOYHOI0) Marepuala:
UCIOJIb30BAHUE YCTHBIX U MUCbMEHHBIX MHCTPYKIMMH, YIPOILEHHE JIMHHBIX CIOKHBIX (HOPMYITUPOBOK
MHCTPYKLHUH, peLIeHHE C OTIOPON Ha allrOPUTM, 00pa3el, UCII0Ib30BaHUE CIIPaBOYHON MH(OPMALIUH.

KoHnTpoJsbHbie paboThl 10 TEMaM

B paboueit mporpamme npeaycMoTpeHo 9 KOHTPOIBHBIX PadoT:

Konmponvnas paboma Ne 1. TlepBoHauagbHbIE XUMUYECKUE TTOHSITHS.

XUMHUYECKUE 3TeMEHThl. XUMHUecKue (hOpMyJIbl U ypaBHEHUSL.

Konmponvnuaa paboma Ne 2. Tlepmoguueckas cucTeMa XHUMHYECKHUX snemeHToB JI.U.
Menpeneesa. CTpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponvnas paboma Ne 4. Kucnopon. Oxcuapl. 'openne. Bonopon. Kuciotsr. Conu.

Konmponvnas paboma Ne 5. O600111eHUe CBeIEHUH 0 BaXKHEHIINX KIaccaX HEOPraHMYECKHX
COCJIMHEHUH.

Koumponvnas paboma Ne 6. IneKTponUTUUECKAS JUCCOIIUAITHSI.

Konmponvnas paboma Ne 7. Hemetasnmibl.

Konmponvnas paboma Ne 8. Metamnbl.

Koumponvnasa paboma Ne 9. Utoroast paboTa 3a Kypc HEOpraHHUECKOH XUMHH.

I[TJIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YUEBHOI'O ITIPEJIMETA « XMW SI» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUMA

B nienom pesynbpraThl ocBoeHus o0ydatonumucs ¢ 3[1P yue6Horo mpeamera « XUMHUSD» TOTKHBI
COBIaJaTh C pe3yJbTaTaMH TMPUMEPHON pabouell MIporpaMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHUSI.
Haubonee 3HaUNMBIMH SIBIISIOTCS:



JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIS K 00YUEHUIO U IIeJICHANPABICHHOMN M03HABATEIBHOMN NS TEIIbHOCTH;

YCTAHOBKA HAa OCMBICIICHHE JIMYHOTO OIbITA, HAOMIONEHUHN 32 XUMHUECKUMH SKCIIEPUMEHTAMU;

OpHUEHTAIlMs Ha MpaBUiia UHIWBUIYAILHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS MpPU
B3aUMOJICHICTBUU C XUMUYECKUMHU BEILIECTBAMH U COCTUHEHUSIMU;

MpaKTU4YeCKoe H3yueHue mnpodeccuil W Tpyna pa3IUdyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS N3Y4aeMOro IpeaIMeTHOro 3HaHus (HanpuMep, 1a00paHT XUMUYECKOTO aHaTN3a);

YBAKEHHUE K TPYy U pe3yJIbTaTaM TPYIOBOM AEATEIbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHIO JAJIbHEWIIEH MHIMBUAYAJIbHOW TPAaeKTOpUU
o0pa3oBaHMsl HA OCHOBE OPUEHTHUPOBKH B MHUpe Mpodeccuii n npodecCHOHAIBHBIX MPEANOYTeHUH,
YBAKUTEIBHOTO OTHOLUEHUS K TPYLY;

OCO3HAHME CBOETO MOBEACHUS C TOYKU 3PEHHS ONACHOCTU WM 0€30MacHOCTH IS ceOst MITH /17t
OKPYKarOIIHX;

OCHOBBI 9KOJIOTMUECKOH KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO
MBIIICHHS], IPUOOPETEHHE ONBITa HKOJIOTMYECKH OPUEHTHPOBAHHOM MPAKTUYECKOW NEATEIHHOCTH B
KU3HEHHBIX CUTyalUsX;

OCO3HAaHWE TIOCJIEICTBUA M HENPUSATHE BPEAHBIX MPHUBBIUEK (YMOTPEOJIEHUs aJIKOTrOJs,
HApPKOTHUKOB, KypeHHsI) U HHBIX (POpM Bpea sl PU3NYECKOr0 U MICUXUUECKOTO 30POBbS;

MIPUHSATHE PEIICHUN B )KU3HEHHOM CUTYyallMU Ha OCHOBE IIEPEHOCA MOJyYEeHHBIX B X0/1€ 00yUeHus
3HAHUU B aKTYyaJIbHYIO CUTYaIUIO, BOCIIOIHTH NeUIUT HHPOpMAIIHH;

TOTOBHOCTh OTOMPATh W UCIIOJIB30BATh HYXHYIO MH(GOPMAIUIO B COOTBETCTBHH C KOHTEKCTOM
KU3HEHHOU CUTYyallUU.

METAIIPEJMETHBIE PE3YJIbTATHI

Osnaodenue yHugepcaibHolMu Y4eOHbIMU NOZHAGAMEIbHBIMU OClICHEUAMU: BBISBISATH
MIPUYMHBI U CIIEJICTBUS MPOCTHIX XUMUYECKUX SBJICHUN; OCYIIECTBIATh CPaBHEHUE, K1accu(DUKaIIIO
XUMHUYECKUX BEILECTB 10 33JaHHBIM OCHOBAHUSAM M KPUTEPUSIM JJIs1 YKa3aHHBIX JIOTUYECKUX OIepaluii;

CTPOUTH JIOTHUECKOE CYKIEHUE MOCIIE PEIBAPUTEIBLHOTO aHAIN34a, BKIIOUYAIOIEE YCTAHOBICHUE
MIPUYMHHO-CIIECTBEHHBIX CBS3EH;

BBISBJIATH NeUIUTHI HHPOPMALINH, TaHHBIX, HEOOXOIUMBIX ISl PEIICHUS TOCTABICHHOM
3a/1a4u;

peoOpa3oBhIBATH HHPOPMAIIHIO U3 OJHOTO BUAA B APYToil (TaOIUIy B TEKCT U TIp.);

CO3/1aBaTh, IPUMEHSATH U MPE0OPa30BBIBATH 3HAKU M CUMBOJIbI, MOAETH U CXEMBI JJISl peIIeHUs
yueOHBIX M MMO3HABATENbHBIX 33a4 C IOMOILBIO MIE/1arora;

C IIOMOWLIbKO II€Aarora IPOBOAUTb XHMHUYECKUN OINBIT, HECIOXKHBI JKCIEPUMEHT, I
YCTaHOBJICHUS OCOOCHHOCTEH OOBEKTa M3Y4YEHUs, MPUUMHHO-CIIEICTBEHHBIX CBS3€H M 3aBUCUMOCTEH
00BEKTOB MEXKIY COOO0M;

C TOMOUIBIO MEJarora WIM CaMOCTOSTENbHO (OpMYyJIHpOBaTh OOOOLIEHUS W BBIBOABI IO
pe3ysbTaTtaM IpOBEAEHHOIO HAOJIOIEHUS, OBITA;

MIPOrHO3UPOBATh BOZMOXKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIIEICTBUS;

UCKaTh WM OTOMpaTh MH(MOPMAILMIO WM JaHHbIE M3 MCTOYHUKOB C YYETOM NPEAJIOKEHHOMN
y4ueOHOM 3a/1a4M U 3a/laHHBIX KPUTEPHUEB.

Osnadenue ynusepcanbHolmu y4eOHbIMU KOMMYHUKAMUBHHIMU OCIICIGUAMU:

OpPraHM30BBIBATh YUEOHOE B3aUMOJICHCTBUE B Ipynie (OnpeaensTs o0IIMe LeNn, pacupeIesTh
pOJIu, 1I0TOBAapUBATHCS IPYT C IPYTOM U T. 11.).

C TIOMOIIbIO TIelarora WM CaMOCTOSTENIbHO COCTABIIATH YCTHBbIE UM MUCHbMEHHBIE TEKCTHI C
HCIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB JIJISl BBICTYIUICHUS NIEpE]] Ay AUTOPHEH;

OpPraHM30BBIBATh Y4YEOHOE COTPYAHHYECTBO U COBMECTHYIO JAESTEIbHOCTh C YYHUTENEM H
CBEpCTHMKaMHM; paboTaTh MHAMBUAYAJIBHO W B TpyIIe: HaXoAuTh oOIlee pelleHHe U paspenarb
KOH(MJIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMI U yuyeTa HHTepecoB; pOpMyJIMPOBATh, apTyMEHTUPOBATh
U OTCTauBaTb CBOE MHEHUE;

OLICHMBATh KauecTBO CBOEro BKJIaja B OOMMIA MPOAYKT, MNPUHUMATh U pa3leiaTh
OTBETCTBEHHOCTb U MPOSBIISATH TOTOBHOCTh K IPEJOCTABICHUIO OTUYETA MEepe]l IPYMIIOH.

Ognadenue ynugepcanbHblMu yueOHbIMU PEYyIAMUSHBIMU OCUCMEUAMU: OOHAPYKUBATH U



¢dbopmynrpoBath yueOHYI0 Ipo0IeMy, ONpeeNaTh Lelb yUeOHOM AeaTeNbHOCTH;

BJIaJIETh OCHOBaMHM CaMOKOHTpPOJIS, CaMOOLEHKH, MPHUHATHS PELIEHUH U OCYLIECTBIICHUS
OCO3HAHHOTO BBHIOOpPA B y4eOHOMW U MMO3HABATEILHOM 1EATEIHOCTH;

COOTHOCUTbH CBOU JIEUCTBHUS C IUIAHMPYEMBIMHU PE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH
NESTeIbHOCTH B IIPOLECCE JOCTUIKEHUs pe3ylibTaTa, ONpeAessaTh CHOCOObl JIEHCTBMM B paMmkax
IIPEJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBaTb CBOMU JECHCTBUS B COOTBETCTBUM C
W3MEHSIIOIIEHCS CUTYyallueH;

JlaBaTh aJIcKBAaTHYIO OLIEHKY CUTYyallH U [Ipe/jiarath IJIaH €€ U3MEHEHUS; IPEABUIETh

TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUN YueOHOMU 3a1auH;

MOHMMATh MPHUYMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbli pe3ysbTaT IesATeIbHOCTH,
OIpeNIeNIATh IO3UTUBHBIE U3MEHEHNUS M HAallpaBJIeHUs, TpeOyolye fainbHenel paboThl;

OCO3HAaHHO OTHOCUTBCS K IPYTOMY YEJIOBEKY, €F0 MHEHHUIO.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX ~pe3yNbTAaTOB 10 OCBOCHHIO  O00S3aTENBHOTO  COJEPKaHHMS,
YCTaHOBJIEHHOT'O JJAHHOM NpuMepHOW paboueil mporpaMMoii, BBIIEISAIOT: Hay4HbIe 3HAHUSA, YMEHUS U
crocoObl JeicTBui, cnenuduyeckne Uisi ydyeOHOro mpenMera «XuUMHs», BUIBI JESITEIBHOCTH II0
IIOJyYEHUI0O HOBOI'O 3HAHMS, €ro MHTEpIpeTaluy, NMpeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX
Y4eOHBIX U HOBBIX CUTYaIUsIX:

® MPEACTABJICHHE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUW MPUPOJBI, TOHUMAHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH KakK o00JIacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIICH KyJIbTYpbl W MPAKTUYCCKOW NEATEIHHOCTH YeIOBEKa B
YCIIOBUSIX COBPEMEHHOI'0 OOINECTBAa; MOHUMAHHE MeCTa XUMHH CpeIu APYTUX €CTECTBEHHBIX
HayK;

* BJaJICHUE OCHOBAaMH MOHATUHHOTO arapara i CUMBOJIMYECKOTO SI3bIKa XUMUU JJI COCTABIICHUS
(GbopMyJ1 HEOPraHMUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUil (C OMOpOi Ha alrOPUTM
y4eOHBIX JeHCTBHI); Bl1aieHue ocHoBaMU XxuMudeckoil HomeHki1atypsl (IUPAC u TpuBHaibHOI)
Y YMEHHUE MCTOIb30BaTh €€ IS PEUIeHUs] YIeOHO-T03HABATEIIbHBIX 33124 C TTIOMOIIBIO YUUTEIIS;
YMEHHUE UCIIOJIH30BaTh MOJACIHU JUIsl OOBSICHEHUS CTPOCHUSI aTOMOB U MOJIEKYJI IO aJTOPUTMY C
OTIOPOM Ha ONPEEIICHNUS;

o MnNpeaAcCTaBJICHUE O CUCTEMEC XHMMHUUYCCKHUX 3HAHUH H YMEHUEC C MOMOMIBIO YUUTCIISA IMPUMCHATH

CHCTEMY XMMHUECKUX 3HAaHUM /17151 yCTAaHOBJICHUS B3aUMOCBSI3el MEX Ty U3yUYEeHHBIM MaTepHaloM

U IpU MOJTYYEHUH HOBBIX 3HAHUH, a TaKKe B MPOLIECCE BBIMOIHEHMS YUEOHBIX 3aJlaHui U Hpu

paboTe ¢ UCTOYHMKAMH XUMHUYECKOH MH(DOPMAIIUK, KOTOpast BKIIIOYAET:

BOXHEHIINE XUMUYECKHUE TTOHATHUS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE
U CJI0)KHOE BEILIECTBO, OJTHOPOJIHASI M HEOJAHOPOIHAS CMECh, OTHOCUTENbHbBIE aTOMHAsl U MOJIEKYJIIpHAst
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, OKCHJI, KHCIIOTa, OCHOBAaHHUE,
coib (cpenHsis), XMMHUYECKas peaklys, pPEaKLUUu COCIUHEHHUS, PEAKIMHU Pa3JIoKEeHUs, PpeaKIuu
3aMeIIeHHs, peakiiuu 0OMeHa, TeTI0BOM (P EKT peakIuu, 3K30- U SHIOTEPMUUECKHUE PEAKIIHH, PACTBOP,
MaccoBasi JA0JIsI XUMHUECKOTo 3JeMEHTa B CO€AMHEHUH, MaccoBasl OIS U MPOLEHTHAs KOHIIEHTPAIUs
BElIECTBa B PacTBOpE, AP0 aToMa, 3JIEKTPUUECKUH CJION aroma, aTOMHas OpOuTallb, paJuyc aToMa,
BaJIEHTHOCTb, CTENEHb OKUCJIECHUS, XUMHUYECKas CBA3b, AJIEKTPOOTPHULATEIBHOCTh, TOJISIpHAs H
HCIIOJIAIpHAasA KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, MCTAJUIMYCCKAA CBA3b, KPHUCTALNIMYCCKasd PCUICTKA
(aToMHasi, IOHHAsA, METAJUINYECKAas, MOJEKYJISIpHas), MOH, KATUOH, aHUOH, SJIEKTPOJIUT U HE AIEKTPOJIHT,
AIIEKTPOIMTUYECKAsT UCCOIMAINS, PEAaKIMd HOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIE
peaKIMM, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIIEHHE, DJIEKTPOJIU3, XUMHUYECKOE
paBHOBecHe, oOpaTHMble U HEOOpaTHMble peaklUH, CKOPOCTb XMMHUYECKOW peakiuu, KaTalnu3arop,
npenensHo gonyctumast konnentpauus (I1/1K), koppo3ust MeTanios, cIuiaBbl;

OCHOBOIIOJIATraloIIMe 3aKOHBI XMMHH: 3aKOH COXpaHeHus: Mmacchl, [lepmonnueckuit 3akon /1. U.
MenieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/Ipo;

TCOpHUHN XHUMHUHU: aTOMHO-MOJICKYJIApHAasA TCOPUSA, TCOpPUA BHGKTpOHHTquCKOﬁ aucconuanuu, a
TaKXKe NPEJCTAaBICHUS O HAayYHBIX METOAAaxX II03HAHMUA, B TOM YHCIE HKCHEPUMEHTAJbHBIX H
TECOPECTUICCKUX METOJAaX UCCIICAOBAHUA BCUICCTB U U3YUCHUA XUMHUYCCKUX peaKI_[I/II\/’I;



® QpPEACTaBJIICEHHE O NEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHMUYECKHMX D3JIEMEHTOB (paiuyc
aToMa, IEKTPOOTPHUILATEIBHOCTD), IPOCTBIX U CIOXKHBIX BEILECTB OT MOJIOKEHUS 3JIEMEHTOB B
Ilepuoguueckoit cucteme (B MajblX MEpUOJAaX M IJIABHBIX MOATPYMIAX) U 3JIEKTPOHHOTO
CTPOEHUS aTOMa; YMEHHE OOBACHATH CBA3b IOJ0KEHUs 1eMeHTa B [lepuoanyeckoit cucreme ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps ]l s1pa,
o0111ee YnCII0 3JIEKTPOHOB), paclpeAeIeHUEM SIEKTPOHOB 110 SHEPreTUUECKUM YPOBHSIM aTOMOB
NIEPBBIX TPEX MEPHOAOB, KaUs U KaJIbIU; KIaCCUPUIIMPOBATH XUMHUYECKUE FIIEMEHTHI C OTIOPOi
Ha onpezeneHust pU3nYecKoro cMbicia HU(POBBIX JAHHBIX NEPUOAUUYECKON TaOIUIIBI;

* yMEHME KJIaCCU(PUIHUPOBATh XMMUYECKHE 3JIEMEHThI, HEOPraHUUECKUE BELIECTBA U XUMHUYECKHUE
peakuuu C OIOpOM Ha CXEMBI; ONPEACNIATh BAICHTHOCTb M CTENEHb OKHUCICHUS XUMHYECKHX
3JIEMEHTOB, BUJl XUMHUUYECKOU CBS3M U THUIl KPUCTAJUIMYECKOU CTPYKTYPBI B COCAMHEHUSX, 3aps
MOHA, XapaKTep cpellbl B BOAHBIX pacTBOpax BEIIECTB (KUCIOT, OCHOBAHUH), OKUCIUTENIb U
BOCCTQHOBUTEJIb 10 AIITOPUTMY Y4E€OHBIX JeHCTBUM;

* yMEHHE XapaKTepU30BaTh C OMOPOM Ha cxeMy (U3MUYECKHEe U XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB (KHCIOPOJ, O30H, BOIOPOA, Ipadur, amma3, KpeMHHH, a30T, ¢ocdop, cepa, Xjiop,
HaTpUH, Kaaui, MarHui, KaJblUi, aTFOMUHUH, JK€JIe30) U CIIOKHBIX BEIECTB, B TOM YHCIIE UX
BOJHBIX PAcTBOPOB (BOJAA, aMMHAaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ], OKCHUIBI U TUIAPOKCHIBI
MetaioB [ - IIA rpynn, amomunus, meau (II), uunka, sxenesa (11 u III), okcunst yrnepona (Il u
IV), xpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepaucras, cepHas, a3oTucras,
a3oTHas1, pocdopHasi, yroipHas, KPEMHHEBasl KUCIIOTA M X COJIM); ONUCHIBATH C OTIOPOi Ha IIaH
U KJIIOYEBBIC CJIOBA; yYMEHHE IIPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BELIECTB B
3aBHCUMOCTH OT MX COCTaBa M CTPOCHUS MOCIE MPEABAPUTEIHHOTO aHAIN3A M0/ PYKOBOICTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS
XUMHAYECKHX MTPEBPAIICHHUH B PA3IMYHBIX yCIOBHAX, BIUSHUE BEIIECTB M XUMUYECKUX IPOIIECCOB
Ha OPraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPELy;

* YMEHHE COCTaBJATH 1O O00pa3ily, CXeMe, alrOpUTMy Yy4YeOHBIX HCWCTBUII MOJEKYJSpHBIE U
WOHHBIC YpaBHEHHUS peakuuid (B TOM 4MCIE peakuuid MOHHOTO OOMEHa M OKUCIUTEIhHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi), HJUTIOCTPUPYIOLINX XHUMHUYECKHUE CBOMCTBA
W3YYEHHBIX KJIACCOB / TPyNI HEOPraHMYECKMX BEIIECTB, a TaKXKe IOJITBEPKIAIOLINX
TCHETHYECKYIO B3aMMOCBSI3b MEKIY HUMH;

® YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MAcChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO DJEMEHTAa B COCAMHEHUHM, MAacCOBYIO JIOJK BEIIeCTBA B pPACTBOpE,
KOJINYECTBO BEIIECTBA M €ro maccy, o0beM TIa3oB C ONoOpoil Ha oOmme (GopMylbl; yMEHHE
IIPOBOJIUTH PACUETHI 10 YPABHEHMAM XMMHUYECKUX PEAKLIUN M HAXOJUTh KOJIMYECTBO BELIECTBA,
00BbEM M Maccy peareHTOB MJIM MPOAYKTOB PEAKLUU C ONOpON Ha oOpasel, alropuT™M yuyeOHBIX
JIeHCTBHI;

* BJaJIeHUE OCHOBHBIMHM METOJaMH HayYHOIO MO3HaHUs (Ha0JI0/IeHue, N3MEPEHHE, SKCIIEPUMEHT,
MOJIETIMPOBAHUE) NPU H3YYEHHUU BEUIECTB M XUMHUYECKHMX SIBJIEHUH C ONOPOH Ha alrOpUTM
yueOHBIX NeHCTBUN; yMeHHe chOopMyIMpoBaTh MPOOIEMY U MPEATIOKHUTh MyTH €€ PELIeHUs C
MIOMOUIBIO TI€Jarora; 3HaHUE OCHOB Oe30macHOW paboThl C XMMHUYECKMMHU BEIECTBaMH,
XUMHYECKOH MOCy 101 1 1a00paTOpHBIM 000PYI0BaHUEM;

* HaJgM4Me MPAKTUYECKUX HABBIKOB IUIAHWPOBAHUSA U OCYIICCTBICHHS CIEAYIOIIMX XUMHYECKUX
AKCIIEPUMEHTOB 1101 PyKOBOJCTBOM YUHTENS C 00CYKIEHUEM IJIaHa PaOOTHI WM COCTaBICHUEM
TaOJINILIBEL:

U3y4YeHHE U OnucaHue (PU3HMUECKUX CBONCTB BEILECTB;

03HaKOMJIEHHE C PU3NYECKUMH U XUMHUYECKUMHU SBJICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIIKE
MPU3HAKY MIPOTEKAHNUS XUMUYECKUX PEaKIHii; n3yueHne cnocoO0B pa3aeseHUs CMECei;
MTOJIyYEHUE KUCIIOPO/Ia U U3yUEHNE €T0 CBOWCTB; ITOJIyYEHUE BOJIOPOA U U3YUEHHE €r0 CBOMCTB;
IIOJIyYEHUE YIIIEKUCIIOTO Ta3a U U3yYEHHUE €T0 CBOMCTB; MTOJIyYEeHUE aMMUaKa U U3y4EHHE €T
CBOIICTB;

[IPUTOTOBJIEHUE PACTBOPOB C OIIPEIEICHHON MacCOBOM J10JI€M pACTBOPEHHOI'O BEILIECTBA;
HCCIIEA0BAHUE U ONUCAHUE CBOWCTB HEOPIaHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;



pUMEHEHHE UHIMKATOPOB (JTakMyca, METWIOpaHka u peHondTarenta) i ornpeeneHus
XapakTepa cpepl B pacTBOpaxX KUCIOT U LIEJI0YEH;

M3Yy4YEHHE B3aUMOJEHCTBUS KUCIIOT C METANIaMHU, OKCHJIaMU METAJIJIOB, PACTBOPUMBIMHU U
HEPaCTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

10JIy4€HHE HEPACTBOPUMBIX OCHOBaHMIA;

BBITECHEHHE OTHOTO METaJlIa IPYTHM U3 PacCTBOPA COJIM; HCCIEeI0BaHNE aM(OTEPHBIX CBOHCTB

THAPOKCUIAOB AJIIOMUHHAA U TUHKA, PCIICHUC OKCIICPUMCHTAJIBHBIX 3ada4d II0 TEMC

«OCHOBHBIC KJIACChI HCOPraHNYCCKUX COCHHHGHHﬁ));

PEUICHUE OKCIICPUMCHTAJIbHBIX 3aaa4 1o TEMC ((BJ'ICKTpOJ'II/ITI/I‘ICCKaﬂ
JUucconmuanus,

pelIeHne IKCIIEPUMEHTANBHBIX 33134 110 TeMe « BaxHelmme HeMeTauibl U UX COSTHHEHUS;

peleHe SKCIepUMEHTAIBHBIX 3a71a4 10 TeMe «BaxkHeiie MeTauibl 1 UX COSMHEHUSY,;

XMMHUYECKHE IKCIIEPUMEHTBI, HIUTIOCTPUPYIOLINE IPU3HAKK IPOTEKAHUS PEaKIIMii HOHHOTO
oOMeHa;

KayeCTBEHHBIC PEaKLMU Ha MPUCYTCTBYIOUIME B BOIHBIX PAcTBOpPAX MOHBI: XJIOPHUA-, OpOMHUI-,
noaua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHUS,
MarHusi, Kajablus, alFOMUHUS, Kene3a (2+) u xkenesza (3+), menu (2+), HUHKA;

YMEHHUE TPEICTABIATh PE3yIbTAaThl SKCIEPUMEHTA B ()OPME BBIBOJIOB, JOKA3aTEIbCTB, Tpa(uKoB
Y TaOJIHII ¥ BBISIBIISITH SMIIUPUYECKUE 3aKOHOMEPHOCTH;

* BIaJCHHWE MpaBWIaMH O€30MacHOTO OOpallleHHWs C BEIIECTBAMH, HCIIOJIb3YEMBIMH B
MOBCETHEBHON JKM3HM, a TaKXKe IMpaBWIAMHU TOBEICHHUSA B IIENSAX COEPEXKEHUs 30pOBbS U
OKpYXKarolled MpPUPONHON Cpe/bl; MOHMMaHWE BpeAa (OMacHOCTH) BO3ACHCTBHS Ha JKUBBIC
OpPTaHU3MBbI OINpPECIICHHBIX BEUIECTB, a TAKXKE CIOCOOOB YMEHBIIECHUS U NPEAOTBPALICHUS UX
BPEIHOTO BO3JCHCTBHS; NMOHUMAaHWE 3HAUCHMS JKUPOB, OEJIKOB, YIJIEBOAOB IS OpraHM3Ma
YeJI0BEKa,;

* BIAJCHHE OCHOBAMHM XHMHUYECKOW TI'PaMOTHOCTH, BKJIIOYAIOUIEH yMEHHE NpPaBHIBHO
WCIOJIb30BaTh M3yUYCHHBIC BEIIECTBA M MaTepHalbl (B TOM YHCIE, MUHEpAIbHbBIC yIOOpPEHHUS,
METaJJIbl U CIUIABBI, MPOIYKTHI NepepabOTKU MPUPOAHBIX UCTOYHHKOB YIJIEBOJIOPOAOB (YIS,
MPUPOJHOTO Tra3a, HeTH) B OBITY, CETHCKOM XO3SIICTBE, HA IPOM3BOJICTBE; YMEHUE IPUBOINUTH
MIPUMEPHI MPABHIILHOTO UCTIONB30BaHUS H3YUCHHBIX BEIIECTB U MaTEPHAJIOB;

* YMEHHE yCTAaHABJIMBATh CBS3U MEXAY PEaTbHO HAOIIONAEMBIMH XUMHUYECKUMH SIBICHUSIMHA U
nporeccaMy, MPOUCXOMAIIMMUA B Makpo- U MHUKPOMHUPE, OOBACHATh MPUUMHBI MHOr000pas3us
BEIIECTB; YMEHHE WHTETPHPOBATh XHUMHUYECKHE 3HAHHUS CO 3HAHUSMH JAPYTHX YYeOHBIX
IIPEIMETOB C TOMOIIIBIO M1€1arora;

* mpencraBieHue o cdepax NpodecCHOHANBHOM JEeATENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAaHHBIMU Ha JOCTHXKEHHMSX XUMHUECKOW HAyKH; HalIU4He
ombITa paboThl C Pa3IMYHBIMU HCTOYHMKAMM HH(OpPMaIUM MO XUMHM (HAy4HO-TIOMYJIsIpHast
JIUTeparypa, ClOBapH, CIPAaBOYHHKH, MHTEPHET-PECYPChl) ¢ OMOPOH Ha AJITOPUTM: YMEHHE
OOBEKTHBHO OIEHMBATh WH(POPMAIMIO O BENIECTBAX, WX IPEBPAIICHUSIX W TPAKTUIECKOM
IPUMEHEHHH.

TpeGoBanuss K NpeIMeTHbIM pe3yJbTaTaM OCBOEHHUSI Y4eOHOro mnpeamera «XHMHS,
pacnpe/ejieHHbIe 110 T0JaM 00y4YeHHs

PesynbraTsl o rogam GopMyIUpyIOTCS IO MPUHIUITY 100aBICHUS HOBBIX PE3YJIbTATOB OT TOAa K
rofy, y’Ke Ha3BaHHbIE B MPEIBLAYIIMX T0OAaX MO3ULUH, KaK MPAaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YYUTBIBAIOTCS (PE3yJIbTaThl OUYEPEAHOTO T0/1a IT0 YMOTYAHUIO BKITFOYAIOT PE3yIbTaThl IPEABLIYIINX JIET).

8 KUIACC

PaCKpBIBATE CMBICII OCHOBHBIX XUMHYCCKUX MMOHSTHM: aToOM, MOJICKYIJIa, XHUMHYSCKHI QJICMCHT,
npocToeC BCHIECCTBO, CJIOXHOC BCHICCTBO, CMCCh (OI[HOpO,[[HaSI u HeO[[HopOI[HaH), BaJICHTHOCTD,
OTHOCHUTCJIbHAA aTOMHasA W MOJICKYJISIpHasd Macca, KOJIMYECTBO BCIICCTBA, MOJIb, MOJIAPpHAsA Macca,
MaccoBas JOJId XUMHYCCKOT'O 3JICMCHTA B COCAMHCHUU, MOJ'ISIpHLIﬁ O6’BéM, OKCHJ, KMCJIOTa, OCHOBAaHHC,



COJIb, 2JIeKmpoompuyamejibHoCnlob 2 , CTCIICHbL OKHUCJICHUSA, XUMHUUYCCKasA pCaKIus, KJIaCCI/I(I)I/IKaLII/IH

PEAKIMA: peaKkMy COeIUHEHNs, PEAKLIUU PA3JIOKEHMs], PEAKIMM 3aMELIeHUs, peakliuu 0OMEHa, 9K30- U
SHIOTEPMHUECKUE DPEAKLIUU; Menyiosoll d¢gexm peaxkyuu, SAPO aToMma, HIEKTPOHHBIA CIOH aToma,
aTOMHasi opOUTaNb, paJnyCc aToMa, XUMUYECKasi CBsI3b, MOJSPHAS U HEIOJSPHAs KOBAJEHTHAs CBA3b,
MOHHAsl CBs3b, MOH, KATHUOH, aHUOH, PacTBOP, MaccoBas J0JIs1 BellecTBa (MPOLEHTHAs KOHLIEHTpaLusl) B
pacTBope;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUH (CM. I. 1) U NpPUMEHATH 3TU
IIOHSTHS TIPU ONMCAHUU BEILIECTB U X IIPEBPAILCHUI;

UCIOJb30BaTh XMMUYECKYI0 CHUMBOJMKY Ul COCTaBI€HHUS (DOpPMyJ BEIIECTB, MOJEKYJSIPHBIX
YpaBHEHHUH XMMUYECKUX peaKuil, 3IeKTpOHHOro OanaHca;

OIIpENIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSIX; CTEIEHb OKHCICHUS
HJIEMEHTOB B OMHApHBIX COCIMHEHUSAX C OIMOPOI Ha ONMPE/AETCHUs, B TOM YUCIE CTPYKTYPHPOBAHHBIC;
IIPUHAJICKHOCTh BEIIECTB K ONPENEICHHOMY KJIAacCy COeIUHEHHMH 1o (opMmyiam; BHI XMMHUYECKON
CBsI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTAaHUYECKUX COEIMHEHUSX;

UMETb MPE/ICTaBIECHUE O CUCTEME XUMHUYECKUX 3HAHUHN, YMETh C IIOMOILBIO YUUTEINS IPUMEHSATh
CUCTEMY XMMMUYECKUX 3HAHUH, JJI1 YCTAHOBJIEHUS B3aMMOCBSA3H MEXKy U3yUEHHBIM MaTEpUaIOM U IIPU
NOJyYeHUH HOBBIX 3HaHUM, a Takke Ipu paboTe ¢ HCTOYHMKAMHU XMMHUYECKOH HH(OpMaruu.
OpueHTHPOBATHCS B TOHATHIX U ONEPUPOBATh UMM Ha 0a30BOM YpPOBHE, IPUMEHSTH MIPU BBHIIOJHEHUN
yueOHBIX 3aJJaHU{ M peIIeHNH PAaCUeTHBIX 33]au C ONOPON Ha aJrOpUTM Y4EOHBIX JeHCTBUI U3yUEHHbIE
3aKOHBl M TEOpUM: 3aKOH coxpaHeHus Macchl, Ilepumonmueckmii 3akoH J[.M. MenneneeBa, 3zaxowu
NOCMOAHCMEA cocmasa, 3aKoOH ABOraJpo; aTOMHO-MOJIEKysipHas Teopusi. COOTHOCUTh 0003HauEHUs,
KOTOphle uMeroTes B Tabnuue «lleproanueckas cucrema xumudeckux 3nemeHToB J1. . Menneneea» ¢
YHCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTAB U 3apsij s/ipa, oolee
YHCJIO 3JIEKTPOHOB U PACHPECIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(uUUpoBaTh XUMUYECKUE 3JIEMEHThl; HEOPraHUYECKHE BEIEeCTBA; XMMUYECKHE pPeaKluu
(0 YMCIly M COCTaBy YYacCTBYIOIIUMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY I(PQEKTy, O U3MEHEHHUIO
CTEIIEHU OKUCIIEHUS] XUMHUYECKUX AJIEMEHTOB) C OIOPOI Ha CXEMBI;

XapaKkTepu30BaTh (ONHMCHIBaTh) OOLIME XMMUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/asi OINKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHX
peakIuii ¢ Onopoi Ha CXEMBI;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHHUS; BO3MOXXHOCTU
NPOTEKaHUsI XUMUYECKUX PEBPAILLEHUH B pa3IMUHBIX YCIOBUSX MOCIHE MPEIBAPUTEIBHOTIO 00CYKICHHS
C MEJIaroroM;

BBIUUCIISATH OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 10 (GopMyJie COEIMHEHMSI; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacyeTel [0 YPaBHEHUIO XUMUYECKOW PEAKIIMHU C OIIOPOM Ha aJITOPUTM;

MPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEILHONW ACSITENbHOCTH - aHAJIU3 U CUHTE3, CPaBHEHUE,
00o01enHue, cucreMaTH3anus, KiacCU(pHUKaIMs, BbIIBICHHE MPUUYUHHO-CIEICTBEHHBIX CBS3€H - JUIs
U3Y4YEHHsI CBOMCTB BELIECTB M XUMHUYECKHX PEAKLMH; €CTECTBEHHO-HAY4YHbIE METO/bl IO3HAHUS -
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PeanbHblil U MblCIeHHbII) IO PYKOBOJICTBOM
nearora,

ClIeZIoBaTh MpaBUJIaM MOJb30BaHMsI XMMUYECKOH MOCY10i 1 1abopaTOpHBIM 000pyI0BaHHUEM, A
TaK)Ke MpaBuiaM oOOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMH I10 BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUUECKUX OIBITOB MO MOIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEeLECTB (BOAOPOIa U
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OMPEIEICHHON MacCcOBOM J0Jeil pacTBOPEHHOTO BELIECTBA;
IUIAHUPOBATh U IMPOBOAMTH XMMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TOMOIIBI0 MHANKATOPOB (TakMyc, (peHondTanenH, METUIOPAHX U Jp.), TOATBEPK JAIOIINX
KAaueCTBEHHBIN COCTaB HEOPIaHUUYECKUX BEILECTB (KaUeCTBEHHBIE PEAKIIMN HA HOHBI) II0JI PYKOBOJICTBOM
nejarora.

2 BHGCL " J1ajie€ KypCUuBOM 0003HaYaIOTCA IIaHUPYCEMBIC IPEAMETHBIC PE3YJIbTAThl, KOTOPbIC MOTYT OBITH IIOTCHIHWAJIBHO
JAOCTUTHYTBI O6y‘laIOIHI/IMC$I C BHP, HO HE SBJISIOTCS 00s3aTEIbHBIMHU.



9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, TPOCTOE BEILIECTBO, CII0KHOE BEIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD,
CTENeHb OKUCJICHHS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b, Menn1080u 3¢hghekm peaxyuu,MOIb,
MOJIIPHBINA 00BEM, PACTBOP; IEKTPOIUTHI, HEAIEKTPOIUTHI, SIEKTPOTUTHUECKAS TUCCOIHAIINS, PEAKITUN
MOHHOTO OOMEHa, KaTaju3arop, XuMuueckoe pasHosecue, obpamumvlie U Heobpamumvle peaxyuu,
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIE ~ pPEaKLUHU, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEpHOCTb, XHUMHUYECKasi CBs3b (KOBaJEHTHAas, HOHHa,
METaJIJINYECKasi), KPUCTAIIIMUECKAs PEIICTKA, KOPPO3Us Memailos, Chiagvbl, CKOPOCHb XUMUYECKOU
peaxyuu, npenenbHo aonycrumas konuenTpanus (I1IJIK) Bemiectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUMA (CM. M. 1) U NPUMEHATH 3TH
MIOHSTHUS [PU ONMMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIOJIb30BaTh 3HAKU U CUMBOJIBI JIJTs1 (PUKCAINK pe3yIbTaTOB HAOIIOACHUN, COCTABICHUS (hOPMYIT
BEUIECTB M YpaBHEHUIl XMMHUYECKUX peakKLMi, 3alucu JaHHBIX YCJIOBHH 3amay. lcmonb3oBarhb
o0o3HaveHus, uMeroruecs B [leproanyueckoil cucteme u Ta0JIHIle paCTBOPUMOCTH KHCIIOT, OCHOBAHHUH U
coJieil B BOJIE /1JIs1 BBITIOJIHEHUS 3a/IaHUH.

OMpEEATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XHUMHYECKHUX JJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa; MPUHAAJEKHOCTh BEIIECTB K ONMPEACICHHOMY KIIACCy COEIMHEHHUH C OMmopoi Ha
OTpeJIeJICHUsI, B TOM YHUCJIE€ CTPYKTYPHUPOBAHHBIC, BUJbI XUMUYECKON CBs3U (KOBaJCHTHasi, UOHHAs,
MeTaJlJIN4YecKasl) B HEOPraHUYECKMX COCIMHEHUSX; 3aps/l MOHA MO0 XUMHUYECKOW Qopmylie; Xapakrep
Cpelbpl B BOJAHBIX pPAacTBOpax KUCIOT M ILEIOYEH, mun Kpucmauiudeckou peuwemru KOHKPEmHO20
geujecmea,

packpsiBaTh cMbica Ilepunoanueckoro 3akona /.M. MenpaeneeBa M JI€MOHCTPUPOBATH €r0
MOHUMAaHUE: Onucvleamsv U Xxapakmepuzosams Tabmuunyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX DJJICMECHTOB: pa3iUyYaTh IOHATUS «TJaBHas moarpymmna (A-rpynma)» W «mobodHas
noarpynna (b-rpynmna)y», mManble u O0NbILINE TEPUOIBI; COOMHOCUMb 0003HAYEHUS, KOTOPBIE UMEIOTCS B
MEPUOANYECKON TabJIHUIIe, C YACTOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn szpa, oOIIee YUCIIO SJIEKTPOHOB M pacHpelelieHne MX MO AJIEKTPOHHBIM CIIOSIM);
00vsCcHAMb 00IIHE 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB M UX COCTMHEHHI B
npejienax MajbIX MEPUOOB U INIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIACCU(PUIIUPOBATh XUMUUYECKHE DJIEMEHTHI; HEOPTAaHMYECKUE BEIIECTBA; XUMUYECKUE PEAKIIUU
(Mo 9HCcIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(PQeKTy, M0 U3MEHEHUIO
CTETIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapakTepu30BaTh (OMUCHIBaTh) OOIMIKME U creuu(uuecKkue XUMHYECKHE CBOWCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, TOATBEPKJAs OMUCAHWE MPUMEpPaMH MOJIEKYJSPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

COCTABJISITh YPABHEHUS AJICKTPOIUTUUECKON JUCCOIMAIIIU KUCIIOT, IEIOYEH U COJICH; TIOJHBIE U
COKpAIlICHHBIE YpaBHEHHUS peaklMii HOHHOTO OOMEHA; YpaBHEHUS peaklMid, MOITBEPKIAI0NINX
CYIIIECTBOBAHHUE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTbh OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS; BO3MOXKHOCTH TIPOTEKaAHUS
XUMHYECKUX MPEeBpaIICHU MOCIe MPeIBAPUTETHLHOTO 00CYKICHHUS C TIe1aroroM;

BBIUUCIISATh OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BELIECTB; MAcCOBYIO JIOJIIO
XUMHYECKOTO dJIeMeHTa 110 (opMyJie COSIMHEHHSI; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacyeThl 10 YPAaBHEHHIO XHMHYECKOM pEeaKIIuu C OIIOPOM Ha aJTOPUTM;

CJIeJIOBATh MPaBWJIaM MOJB30BaHUS XUMHUYECKOM MOCYI0M U TabopaTOPHBIM 000pYyIOBaHUEM, A
TaKKe TMpaBuUjiaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIMSIMU TIO BBHITIOJIHEHUIO
1ab0PaTOPHBIX XUMUYECKHX OTBITOB TIO MOJYYSHUIO  COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOTO Ta3a);

MPOBOJUTh PEAKLUU, MOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHI- OpOMHI-, HOANA-, KapOoHaT-, pocdaT-, CHIUKAT-, CyIbdar-,
TUAPOKCH/I-MOHBI, KATUOHBI aMMOHUSI Y MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX



pacTBOpax HEOPraHUYECKHUX BEIIECTB;

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICTUTEIBHOU AEATENHHOCTH - aHAIM3 U CHHTE3, CPaBHEHHUE,
000011IeHNe, cuCTeMaTH3alUI0, BbISIBJICHUE IPUUYMHHO-CIIEACTBEHHBIX CBSI3€H - I U3y4YEHHUS CBOMCTB
BEIIECTB U XMMHYECKHUX PEAKIINii; eCTECTBEHHO-HAYYHBIC METOIbI TO3HAHUS - HAOII0ICHUE, U3MEPECHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeabHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe rmIaHupOBaHUE U KOJUYECTBO YaCOB, OTBOJMMBIX HA OCBOCHHE KaXKA0H TeMbl yueOHOro npeamMeTa « XMMHs» aJallTHPOBaHHON OCHOBHOM
o0pa3oBaTeNbHONW TPOTPaMMBbl OCHOBHOTO O0IIEro o0pa3oBaHHMs OOydYaIOMIMXCS C 3a7epKKOW IICHUXMYECKOTO pPa3BUTHSA, B IIEJIOM COBIAJAIOT C
COOTBETCTBYIOLUM pa3zfiesioM (enepanbHOM paboueit mporpaMMel y4eOHOro Ipeamera «XUMHUs» OCHOBHONW 00pa30BaTesIbHON MPOrpaMMbl OCHOBHOI'O OOIIIEro
obpazoBanus. [Ipu sTom Opranusanus BIpaBe camMa BHOCHTb W3MEHEHHS B COJIEp)KaHHME W pacmpeiesieHHe yuyeOHOro Marepuana Mo rojgam oOydeHHs, B
[10CJIEI0BATENbHOCTD U3YyUEHUs TEM M KOJIMYECTBO YaCOB Ha OCBOEGHHUE KaX /101 TeMbl, ONpeieIeHHEe OpraHu3aluOHHbIX popM 00ydeHus u T.im. OG0CHOBAaHHOCTh
JaHHBIX U3MEHEHUH onpeensercs: BRIOpaHHBIM 00pa3oBaTebHOM opranuzanuein YMK, nuauBuyanbHbIMHA ICUXO(PHU3HUECKUMHI 0COOCHHOCTSIMU KOHKPETHBIX
obyuaromuxca ¢ 3IIP, cTeneHpl0 OCBOEHHOCTM MMM Y4YE€OHBIX TEM, PEKOMEHIALMAMU IO OTOOpY W ajanTanud y4eOHOro Marepuana IO XHMUH,
IpeACTaBIeHHBIMU B [loscHUTENBHON 3anKCKe.

Bropoii BapuaHT NpUMEpPHOTro TEMAaTUYECKOT' 0 IIJIAHUPOBAHUS UCTIONb3YeTCs, eciiu oOyyaromuecs ¢ 3I1P nomyuyaroT oOpa3zoBaHue B OTAEIbHOM Kiacce. B
JAHHOM BapHaHTE IIPEIaracTcs:

- U3y4YeHHEe MaTepualla KpyIHbIMU OJIOKaMH;

- omepesxaroniee o0yueHue;

- BO3MOYKHOCTbh IIPUMEHEHUS 3HAHUN B Pa3JIMUHBIX YCIOBUX (MIEPEHOC 3HAHUI 110 aHAJIOIMU OT OOLIMX CBOMCTB pa3IMUYHBIX KJIACCOB BEIIECTB K OOIIUM
U crienu(UIecKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUUBAET OO CAMOCTOSTEILHOCTH O0YYaIOIINXCS TIPU H3YYSHUN HOBBIX TEM.

Cobmro1aeTcst JIOrMKa U3y4€HHUs BEILIECTB - CBOMCTBA BELIECTB OINPEAEISAIOTCS CTPOEHUEM aTOMOB, 3JIEKTPOOTPULIATEIbHOCTHIO, XUMUYECKOU CBSI3bIO U
CTPYKTYpOIl BelllecTBa, B YACTHOCTH, TUIIOM KPUCTAJUINYECKUX peleToK. (TeMbl: cTpoeHHe aToMa, CTPOEHHUE BEIEeCTBA, BXKHEHIIINE IPEICTaBUTEIHN IPOCTHIX U
CJIO’KHBIX BEILLIECTB, XUMUYECKHE PEaKLUn).

N3meHeHre miiaHupOBaHus 1O pa3zesiaM U TEMaM COCTOUT B CIIEAYIOLIEM:

- U3y4€HHE OCHOBHBIX BOIIPOCOB HEOPTraHMYECKON XUMHUH OCYIIECTBIISETCS B 8 Kiacce, 00Jiblie BpEMEHH BbIIEIAETCS Ha IPUMEHEHHE 3HaHU B 9 Kitacce.
N3 9 kiacca B 8-i1 nepeHocArca TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMMUYECKHX peakuui', "DieKTpoanuTudeckas aucconuanys. XUMHUECKUE PEaKuu B
pactBopax';

- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamnsl» nepesa «Hemeramnamny, T.K. o0yyatommuecs ¢ 3[1P Gosbliie 3HaKOMBI C METaJNIaMH U JieT4e
XapaKTEepU3yIOT UX IO CBOMCTBAM M IPUMEHEHMUIO;

- TIepepacIipeielIeHue CoJIepyKaHus OAHUX TEM B IpyTrHe (pacKpbIBaeTcsi HA KOHKPETHBIX IpUMepax Apyrux TeM). Tema "XuMmus u okpyskatomas cpeaa’
pacKpbIBaeTCsl Ha KOHKPETHBIX ITpUMepax B paszaenax "Metamisl u ux coequnenus’, "Hemeramnel [V-VII rpynn u ux coequnenus”;

- oObeauHeHue TeM (JaeT 0oJIbIe BO3MOKHOCTEHN /ISl HCIIOJIb30BAHUS CPAaBHEHHUS - CXO/ICTBA U OTIMUni; Tema «Kucnopon» u rema «Bogopony);

- BblAeneHue otaenbHbIX TeM (Tema «IlepBoHauanbHbIe MOHATHS 00 OpraHMYECKUX BELeCTBaxX» ). BolieneHue B OTAENbHYI0 TEMY, B KauecTBe "OykBaps
M0 OPraHUYECKON XUMHH", TaeT BO3MOXKHOCTb YIITyOJISITh MOHATHS: ONPEAEICHNUs, KIacCU(pHUKaIMs, OCHOBAHUS IS KJIacCU(pUKAIMK, HOMEHKJIATypa, 001ue
CBOMCTBA BEILIECTB, CTPYKTYpa BEIIECTBa, COCTaBIeHne Gopmyt o oduielt popmysie U o Ha3BaHMIO, Ha3bIBaHUE BellecTBa Mo opmyie. B 3To M ciaydae
MIPOrpaMMHBIN MaTepuan U3 XapakTepucTuku ['Y A moArpynmnsl MOKHO JOHECTH He (PparMeHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBAY, a KaK 4acThb LEJIOrO.
MosxeT ObITh BbIJIENeHa TeMa «[IpakTHKyM» B KOHIIE TIEPBOTO U BTOPOTO FOJI0B O0YUYEHHUSI.

8 KJIACC Bcero: 136 vac (2 u/Hen, 2 royna o0y4yeHus)



TeMbl

KonnuectBo
JacoB

B Tom uucine

Ha KOHTPOJIbHEIC
paboThI

Ha TPAKTUIECKUE
paboThI

HazBanus pabot

Paznen «IlepBoHauanbHble XUMUYECKUE TIOHATUSY, 144

1. Xumus - BakHast 001aCTh 4 1 2 ITpaxTuueckas padota Nel « JIlaboparopnoe

€CTECTBO3HAHHUS U IPAKTUYECKOU 000py1I0BaHKE U IPUEMBI OOPAILICHHUS C HUMY

JEATEIIbHOCTH YEJIOBEKA. [TpaxTrueckas padora No2 «OuucTka 3arpss3HeHHOMN
MoBapeHHoM coaun"

2. BemecTBa 1 XUMHUYECKHUE PEAKLIUU. 7 - 1 [Tpaktuyeckas padota Ne3 «IIpu3Haku npoTexaHus
XUMHYECKUX PEaAKIU»

3. KonnuecTBeHHBIEC OTHOIICHUS B XUMUH | 3 1 Kontponbnas padora Nel «IlepBoHauanbHbIe

XUMHYCCKHE MMOHATHS, XUMUIECKUE (POPMYIIBI U
YPaBHEHUSD 3arPA3HEHHON MOBAPEHHOM COJIN

Paznen «HepI/IOI[I/IquKI/Iﬁ 3dKOH U IICPHUOJAUYICCKAsA CUCTEMA XUMHUUCCKHUX JJIC

MenToB [[.11. MenneneeBa. CTpoeHue atroma. XMMHUYECKas CBA3b.

OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peakuumn», 154

4. CtpoeHue aTroma

KonTponbnas pabora Ne2 «Ilepuoguueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
J .M. MenneneeBa. CTpoeHne aToMay

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U ICpUoAnYICCKad CUCTEMAa XUMHUYCCKUX 3JICMCHTOB I[I/I MenpeneeBa

5.Crpoenue BemecTB. XUMHYECKAs
CBs13b. OKUCIIUTENBHO-BOCCTAHOBUTEIIbH
bl€ peaKuu

8

KonTponbhas pabota Ne3 «Xumudeckas CBSI3b»

Pazgen «Baxneiimue MMPpEACTAaBUTECIIN HCOPTaHNYCCKUX BCUICCTBY, 35y

6. Kucnopona. Bogopos.

14

1

[TpaxTrueckas pabora Ne4 «Ilomyuenue kuciaopoaa u
U3Y4YEHHE €r0 CBOMCTB»

[TpakTtuyeckas padota Ne5 «Ilomydenue Bojioposia u
u3ydeHue ero cBorucTB» Konrpomnbnas padora Ned
«Kucnopoa. Bogopoa»

7. Bona. PacTBopsl.

[TpaxTiueckas padota Ne6 « [Ipurorosnenue
PacTBOPOB C ONPEICICHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTBA

8. Teopus AIEKTPOINTUIECKON
JUCCOLMALIUU




9. BaxxHelinme Kiaccbl HEOPraHUYECKUX
COEIMHEHUN

11

Konrtponsnas padora Ne5S «OcHOBHBIE KIIacChI
HEOpraHMYecKux coeAnHeHui» [Ipakruyeckas
pabota No7 «PerieHue 3cKCiepuMEHTAIBHBIX 3a/1a4
110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN

Paznen «BemecTBo U XMMUYECKUE peaknny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -
XUMHYECKHUX peaKIHii
9 KJIACC
Tewmbl Komuuecrso | B ToM uncne HasBanus pabot
4acoB Ha KOHTPOJIBHBIC | HA MPAKTUICCKUE
paboThI paboThI

Paznen «IloBTOpeHue u yrirydaeHue 3HaHU OCHOBHBIX pa

3/1e7I0B Kypca 8 Kiia

cca «BerecTBo U XUMHUUYeCKUe

[ToBTOpenue u yriryOsiaeHue 3HaHUH 10 1 2 ITpakTryeckas padota Ne 8 «Peakiuu HOHHOTO

OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca oOMeHay
[TpakTryeckas padota Ne9 «KauecTBeHHBIE peakuu
B pactBope» KonTponbHas padota Ne 6
«DNEKTPOIINTHYECKAS JUCCOLUALIUS

Pazgen «Metamisl U UX coequHEHHUD, 209

1. OOuiue cBOMCTBA METAIIIOB - -

2.Mertanisl ¥ UX COEUHEHUS 16 1 1 [TpakTiueckast padota Nel3 «Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «MeTaulbl U UX
COETMHEHUS
Kontponbnast pabora Ne8 «Metamibiy

Paznen «Hemeramnsr IV-VII rpynn u ux coeaquneHus», 244

3.001mas XxapakTepucTUKa XUMUYECKUX JIeMeHTOB Vila rpynmsl. ['anoreHs.

4.0061mas XxapaKTepUCTUKA XUMHUECKUX 5

anemenToB Vid rpynmsl. Cepa u ee

COE/IMHEHUSI.

5.00m1as XxapakTepucTHKa XUMHYECKUX | 7 1 [TpaxTuueckas pabora Nel0 «[lonyuenne ammuaka u

371eMeHTOB Va rpymisl. A30T, hocdop u
HUX COCANHCHUA.

W3Y4YEHUE €r0 CBOMCTB»




6.00111as XapaKTepUCTUKAa XUMUYECKUX 8 1
aneMeHnToB [Va rpynnsl. Yriepo,
KPEMHUH U UX COCTUHEHHUS.

2 [Tpaktuyeckas padora Nell «Ilomyuenue

YTJIEKUCIIOTO T'a3a U U3yYeHHUe €ro CBOMCTB»
[TpaxTrueckas padora Nel2 «Pemenue
AKCIIEPUMEHTANIbHBIX 33]1a4 110 Teme «Hemerasmibl
1V-Vii rpynn u ux COeTUHCHHIN»

KonTponbras padorta Ne7 «HemeTaribn

Pa3z[en ((HCpBOHaLIaJ'IBHBIC XHMUYECKHE MOHATHUSA 00 OpTraHU4Y€CKUX BCUICCTBAX), 104

7. IlepBoHaYaJIbHBIE XUMUYECKHE 10
IIOHATHS 00 OpPraHM4YCCKUX BCIICCTBAX

Pa3znen «O6061menue marepuaia no kypey «Heopranudeckast xumusi», 44

13. XuMus 1 okpyKaroias cpesa. 1 -

14. O600meHne MaTepuaa 1mo Kypcy 3
«Heoprannueckast XuMus»

- KonTponbras padbora Ne9 «Torosast pabora 3a Kypc

HCOpFaHquCKOﬁ XUMHNN»

8 KIIACC

(2 9 B HEmemt0, Beero 68 4, U3 HUX 3 4 - pe3epBHOE BPEMsI)

TemaTnueckue
OJI0KM, TEMBI

OcHOBHOE COACPIKAHUC

OcHOBHBIE BUJIBI ICATEIBHOCTH
00y4aromuxcst

DneKkTpoHHbIe (IU(POBHIE)
o0pa3oBaTeNbHbIE PECYPCHI

Pa3nen 1.IlepBoHayanbHble XMuMHYecKHe MOHATHS(14 1)

3anonHsaeTcs 1o Mepe
U3YYEHHUS COJEPKaHUS
y4eOHOro TpeaMeTa

Tema 1. Xumusg —

Ba)KHasl 00J1aCTh
€CTeCTBO3HAHUSA H
NMPAKTHYECKOM
AeSTeJIbHOCTH

yeJIoBeKa
(4 1)

Xumus 6 cucmeme nayk. Ponb xumuu 6 dcusHu
yenogexa. Tena n Bemectsa. duznueckue
cBoiicTBa BerecTB. [IpaBuna 6e3omacHoro
oOpallieHus ¢ BeleCTBaMHU U J1a00paTOPHBIM
o0opyoBaHueM. UncThle BeIecTBa U CMECH.
Crioco6s!I paznienenus cmeceid. [louamue o
Memooax no3HAHUs 8 XUMUU.

JleMoHCTpan UK

1. JTaGopaTopHO€E 000pyIOBaHUE.

2. Pa3nuuHble BUJIbI XUMUYECKOM MOCYIBI. 3.
OOGpa3Iibl BEIIECTB.

4. Crioco0Onl pa3aenenus cMmeceil (puiIbTpoBaHue,
BBIMIApWBaHUE, TUCTUILIALMS, XpoMaTorpadus).

PackppIBaTh CMBICIT M3y4aeMBbIX TOHATHH C
MOMOIIIBIO IIe/Iarora.

PackpeiBath posp XMMUH B IPUPOJE U KU3HU
YEJIOBEKa, €€ CBA3b C IPYTUMH HAyKaMH.
Pazanu4yaTe 4uCThIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJTHOPOAHBIE CMECH;
Paznuuate pusnyeckue u XUMHIECKHE
SIBJIEHUSI C OITIOPOM Ha OIPENEIICHHUS.
Ornpenenars NPU3HAKUM XUMUYECKUX peaKnid
U YCJIOBUSI UX ITPOTEKAHUS.

CrnenoBaTh mpaBuiaM MOJIb30BAHUS
XUMHUYECKOH MOCYI0M 1 TaO0OpaTOpHBIM
00opyI0BaHUEM, a TAaK)Ke MpaBUIIaM




JlabopaTopHble M IPAKTHYEeCKUE PadOThI
Jlabopamophvie onvimul:

Onucanue GU3MUECKUX CBOMCTB BEIIIECTB.
Pa3nenenuie cMecu ¢ MOMOIIBIO MarHUTAa.
Ilpakmuueckue pabomul:

Ne 1. JITabopaTopHoe 000py10BaHHUE ¥ TTPUEMBI
oOparteHust ¢ HUM

No 2. OuncTka 3arpsi3HEHHOM MOBapEHHOM COJIN

O6paH_IeHI/ISI C XUMHNYCCKHUMMH BCIIC-CTBAMU B
COOTBETCTBUU C UHCTPYKLHSIMHU 10
BBINIOJTHEHUIO TPAKTUYECKUX paboT 1o
KOHTPOJIEM TI€/1arora.

[1nanupoBaTh ¥ MPOBOJUTH XUMUYECKUIN
OKCIICPUMCHT I10 U3YYCHHUIO U OIMMUMCAHUIO
(hU3MYECKUX CBOMCTB BEUIECTB, CIOCOOOB
pa3aeneHuss CMECEN BEILIECTB MO
PYKOBOJCTBOM IeJjarora ¢ o0cysxJ1eHuemM
rJ1aHa paboThI.

Hcnonb30Bath mpu BHIMOTHEHUH YUeO-HBIX
3aJ]aHUi U B MPOLIECCE UCCIIEIOBATENBCKOM
NEeSITeIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUYECKOT'O CONECPIKAHMUS,
CIpaBOYHbIE MaTepuabl, pecypchl HTepHeTa
M0/ pyKOBOJICTBOM TI€Iarora.
BricTpanBath pa3BepHyThI€ MUCbMEHHBIE U
YCTHBIC OTBETHI C ONIOPOI Ha HH(OPMAITUIO U3
y4eOHHMKa U CIPAaBOYHBIX MaTepUasoB,
T'paMOTHO UCIIOJIB30BATh H3y‘-I€HHI:II>i
MOHATHIHBIN ammapaT Kypca XUMUHU

Tema 2. BemectBa u
XHMHUYeCKHe peakuu
(79)

ATOMBI M MOJIEKYJIbl. XUMUYECKUE DJIEMEHTBHI.
3HaKu (CHMBOJIbI) XUMHUYECKUX JIEMEHTOB.
OtHocurenbHast aroMHas Macca. [Ipocteie u
CJIOHBIE BelleCTBa. ATOMHOMOJIEKYJIIPHOE
yUeHHE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB
XUMHYECKHX NIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eewjecms. OTHOCUTEIbHAS
MoOJIeKyJIsipHas Macca. MaccoBas 10
XUMHYECKOT'0 3JIEMEHTA B COEIMHEHUH.
Ou3nyecKkue U XUMHUUECKHE SIBJICHUSI.
XUMHYECKas peaklysl U €€ IpU3HaKU.
YpaBHEHNS XUMUUECKUX PEaKIM. 3aKOH

[IpuMeHATh eCTECTBEHHO-HAYYHBIE METO/IbI
TMO3HaHUs (B TOM YHCIIe HAOIIOIeHHE,
MOJICIMPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE
ONepaly MBICITUTEIBHON JEATEIbHOCTH
(cpaBHeHMeE, KIaccuPuUKanus ) 11 U3YICHUS
BEILIECTB U XUMHUECKUX PEAKIIM ¢ OMOPOii Ha
QITOPUTM HUJIA CXEMBI.

PackpbiBaTh CMBICH H3y4YaeMbIX HOHITHH U
3aKOHOB M MIPUMEHSTH TH IMOHATHUSI IPU
OMMCAHUU CBOMCTB BEILIECTB U UX
MPEBPAILICHUH C OMTOPOi HA IJIaH U KITFOUYEBbIE
CJIOBa.

Paznuyath pusndeckne u XUMUYECKHE




COXPAaHEHHs MacCChl BEIECTB THUIIBI XUMHUYECKUX
peakuuil (coequHeHNe, pa3iioKeHue, 3aMelleHue,
obmen). M. B. Jlomonocos —
VUEHBLU-IHYUKTONEOUCT.

JleMoHCTpau U

®duznyeckue sIBIEHU (pacTUpaHUe caxapa B
CTYIKE, KUIIEHUE 1 KOH/IEHCALlUs BOBI U T. [1.).
XuMHYecKue sIBIEHUs (TOPEHHUE CBEUH,
pa3I0kKeHHUE caxapa, B3aUMOICHCTBUE CEPHON
KHCJIOTHI C XJIOPUAOM Oapws,

paznosxxenue rujgpokcuna meau(Il),
B3aUMOJICHCTBUEXKEIIE3a C CEPOH,
B3aMMOJIEICTBHE JK€JI€3a C PACTBOPOM COJIH
meau(Il)).

OnbIT, HIUTIOCTPUPYIOLUI 3aKOH COXPaHEHUS
Macchbl.

JlabopaTopHble M IPAKTHYECKUE PAdOTHI
JlabopamopHule onvimuol.

[Tpumeps! puznyecKux BICHUH (TJIaBIeHHE
BOCKa, TassHHE JIbJIA).

[TprMepsl XUMUYECKUX SIBICHUHN (ITPOKATMBaHUE
MEIHON IIPOBOJIOKHU, B3aUMOJIEICTBUE MEJIa C
KHUCII0TOM). Moiean aTOMOB U MOJIEKYI.
[Tpaktuyeckas padota Ne3. [IpusHaku
MPOTEKaHUs XMMHUYECKUX peaKLni.
Botuucnenusn

OTHOCHUTEJIBHOM MOJIEKYJIIPHON MacChl BELIECTB;
MacCOBOH J0JIM XUMUYECKOTO JIEMEHTA 110
dbopMyIie coeTMHEHUS

SIBJIGHUSI, O0BSACHATD UX CYIIHOCTh C TOUKH
3peHusi aTOMHO-MOJIEKYJIIPHOTO YUYEHUS C
ONOPOM HA ONPEIETICHUS U CXEMBI.
OmnpenensTe NPU3HAKU XUMUYECKUX PEaKLUi,
YCIIOBUS UX MPOTEKAHUS.

OOBACHATH CYIIHOCTD (PU3NYECKUX U
XMUMUYECKHX SBJICHHUIA C TOUKH 3PCHUS
ATOMHOMOJIEKYJISIPHOTO YUEHHUSI C
UCIIOJIb30BAHNEM BU3YAIIbHOM OTIOPHI.
KnaccudunmpoBaTs xXumMuyeckue peakiuu (1o
YHCITY ¥ COCTaBY pearupyonmx u
00pa3yroIIMUXCs BEUIECTB) C ONOPOM Ha CXEMBI.
CocTtaBiarh (hopMyITbl OWHAPHBIX BEIIECTB 1O
BaJICHTHOCTHU M ONPEIENSTh BaICHTHOCTH IO
(opMysaM BEIIECTB C OMIOPOI HA AITOPHUTM
y4eOHBIX JIeHCTBUH.

PaccraBnsaTs K03 UIHEHTH B YPaBHEHUSX
XUMHYECKHUX PEaKlUii C OIOPOH Ha allTOPUTM
y4€OHBIX JIEHCTBUIA.

CrenoBath mpaBuiIaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0M 1 TaOOpaTOPHBIM
000pyJOBaHUEM, a TaKXKe MpaBUIIaM
00paIIeHus C BEIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMH TIO BBIITOJTHEHHIO
1a00paTOPHBIX XHMUYECKHX OTIBITOB O
KOHTPOJIEM Ieiarora.

Hcnonp30BaTh Ipy BHIMOTHEHUH YUYEOHBIX
3aJaHU U B IIPOLIECCe UCCIIEI0BaTEIbCKON
JeSITeTbHOCTH HAYYHO-TIONYJISIPHYTO
JIUTEPATYPY XUMUUECKOTO CO/IEPIKaAHUS,
CIpaBOYHBIEMATEPHAIIBI, PECYPCHI
WHTep-HeTa oA pyKOBOJICTBOM I€arora.
BricTpanBath pa3BepHYThIE MTUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPOIl Ha HH(POPMALIHIO U3




yueOHHUKa U CITPAaBOYHBIX MaTEPHAJIOB,
IPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
MOHSATUHHBIN anmnapar Kypca XuMuu

Tema 3.
KoamnuecTBeHHbIE
OTHOIIEHHUS B XUMHH
(3w

KonuuectBo BemectBa. Moiib. MossipHast macca.

3akoH ABoranpo. MosipHbIi 00bEM Ta30B.
PacueTs mo xumudeckoit popmyie. PacueTsr
MacCOBOU JI0JIM XMMHYECKOTO 3JIEMEHTA B
COEIMHEHUH, KOJINYECTBA BEILIECTBA, MOJISIPHOU
Macchbl. PacyeThl MO0 XUMHYECKUM YPaBHEHUSM.
JlemoHCTparus:

- 00pa31bl BEIIECTB KOJIUYECTBOM OJIUH MOJIb
Brruncnenus:

-pacuet no ¢popMyIie U 0 XUMUYECKOMY
YPaBHEHHIO

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHH U
IIPUMEHSATH 3TU MTOHSTHUS, A TAK)KE U3YUECHHBIE
3aKOHBI U TEOPUH IS PELICHUS PACUETHBIX
3aJa4 C IOMOIIBIO [1E€AArora.

BbI4ucnaTe MOJISIPHYIO MacCy BEILECTB;
KOJINYECTBO BEIIECTBAa, 00BbEM rasa, Maccy
BELIECTBA C ONIOPOM Ha 00pa3zel, Ha (POpPMYJIbL;
[IpoBOIUTH pacueThl IO YPAaBHEHUSM
XUMHUYECKUX PEaKIUi ¢ OMopoil Ha oOpaszell,
QJITOPUTM YUeOHBIX JICHCTBUIN: KOJIMYECTBa,
00BEMa, Macchl BELIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, MAaCCEe PEareHTOB WU
MPOAYKTOB PEAKIIHH.

BricTpanBath pa3BepHyThI€ TUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOIl Ha MH(POPMALIUIO U3
yueOHHKa U CTIPaBOYHBIX MaTepHaJIOB,
IPaMOTHO MCIIOJIb30BaTh N3yUSHHBIN
MIOHSATUHHBIN armapaT Kypca XUMHH C
MIOMOIIIBIO ME/1arora.

Pasnen 3. [lepuoguyecknii 3axon u llepuoauyeckas cucrema xumnueckux 31eMeHToB /I. U. MenneneeBa. Ctpoenne aToM0OB. XUMUYECKAsl CBSA3b.

OKHUCINTEILHO-BOCCTAHOBUTE/IbHBbIE peakuuu (15 1)

Tema 4. CTpoenue
aToMma.
Mepuonnueckuii
3aKO0H H
IMepuoanueckas
CHCTEeMa XUMHYECKHUX
sjemenTosB /. U.
Menpeneena. (7 4)

[TepBble MOMBITKH KTacCU(DUKAITMA XUMUYECKUX
aneMeHTOB. [IoHsTHE O Tpynmax cXOaHbBIX
3JIEMEHTOB (IIETOYHBIC U IICIIOYHO3EMETHHBIC
METaJlIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DneMeHTHI, KOTOphIe 00pa3zyroT aM(oTepHbIE
OKCH/IbI ¥ TUJPOKCHIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas
cHCcTeMa XuMHYeCKuX anemenToB  JI. U.
Menpeneena.

KopotkonepuoHas u JIMHHONIEPUOIHAS

PackppiBaTh CMBICIT IEPUOANYECKOTO 3aKOHA
10J1 PYKOBOJICTBOM I€arora.

[Tonumars cyuiecTBoBaHNE TEPUOTUIECKON
3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX
JJIEMEHTOB (U3MEHEHHE PaINyCOB aTOMOB U
ANEKTPOOTPHULATETLHOCTH ) U UX COETUHEHU I
OT IOJIOKEHHUS B IEPUOJNYECKON CUCTEME U
CTPOEHHS aTOMa C UCIIOJIb30BAHUEM CXEM U
TaOMIl. Y CTaHABIMBATh CBSI3b MEXKIY
MI0JIO)KEHHEM DJIEMEHTa B IEPUOTNUECKOM




dopmbilleprnonnyeckoil CHCTEMbI XMMHYECKUX
anemenToB JI. 1. Menpeneesa. [leprobl u
rpymnnbl. U3NYECKU CMBICI IIOPSAIKOBOIO
HOMEpPA, HOMEPOB MEePUO/a U IPYIIIHI SJIEMEHTA.
Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP.
N3oTomnbl. DnekTpoHbl. CTPOEHHE 3JEKTPOHHBIX
000J104€K aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHToB [lepunoanueckoii cucremsr /. W.
MenneneeBa. XapakTepuCTUKA XMMUYECKOIO
3JIEMEHTA I10 €ro MoJ0KeHuIo B [lepuonnueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paInyca aTOMOB
XUMUYECKHUX AJIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIAaM U
nepuoaaM. 3nauenue [leproanyeckoro 3akoHa u
[lepnonnueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJIsl PA3BUTHUS HAYKHU U MPAKTHUKH. [.
W. MenpeneeB — yu€HbIN U TpaXKJaHUH.
Hemonctpannu KoporkonepuoaHas u
JuMHHOTNIeproaHas Gpopmbl [leproauueckoit
CHUCTEMBI XUMHUUYECKHUX dJieMeHTOB [[. 1.
Meneneesa.

O3HakoMJIEHHE € 00pa3IaMy METAJIOB U
HEMETAJIJIOB.

JlaGopaTopHbIe 1 MpaKTHYEeCKUE PaboThI
JlaGopaTOpHBI OTIBIT:

B3anmoneiicTBre ruipoKCUIa IIMHKA C
pacTBOpaMH KHUCIIOT U IET0YEH

CHUCTEME U CTPOCHHUEM €ro aroma (COCTaB U
3apsn sgpa, 00IIee YuCao ISKTPOHOB U
pacrpeiesIeHue UX 10 3JIEKTPOHHBIM CJI0SIM)
1o oOpasiy.

[Iporno3upoBath XapakTep U3MEHEHUS
CBOICTB 2JICMEHTOB U MX COCAUHCHUM I10
rpynnam u nepuojam [leproanueckoi
CHCTEMBI C IIOMOIILIO IIearora.
XapakTepru30BaTh XUMUYECKUE JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIHSI, KAJIBIUS 110 UX
noJioxkeHuro B [lepuoanueckont cucreme . M.
Mengeneena.

CrnenoBaTh npaBuiiaM 0€30MMacHON padOTHI B
1abopaTopUU MPHU UCIIOJIb30BAHUHU
XUMHYECKOH TOCYAbI K 000PYI0BaHUS MO/
KOHTPOJIEM T1€/1arora.

BricTpauBarh pa3BEpHYThIE TUCBMEHHBIE U
YCTHBIC OTBETHI C ONIOPOI Ha HH(OPMAITUIO U3
y4eOHHMKa U CIPAaBOYHBIX MaTepUasoB,
TPaMOTHO UCIOJIb30BaTh N3YUCHHBIN
MOHSATUHHBIN armnapaT Kypca XUMHUH MOCTe
CTPYKTYpUPOBAHUSI MaTepuaa ¢
HCIIOIL30BAHUEM KIIHIIIE,

Hcnonb30Bath MpH BHIMTOTHEHUH Y4eOHBIX
3a/IaHUI TEKCTHI YYEOHHUKA TTOCIIE
CTPYKTYpPUPOBaAHUSI MaTepHuaa, ClipaBOYHbIE
marepuaisl (Ilepuonnueckyro cucremy
XUMHYECKUX 31eMeHTOoB J[. 1. MeHaeneeBa,
Ta0JIHITy paCTBOPUMOCTH KHCIIOT, OCHOBAHH I
U COJIEH B BOJIE, DJIIEKTPOXUMUUYECKUM PsiJT
HaIpsHDKeHUH METaIlJIoB).

Hcnonb30Bath MpH BHITTOTHEHUH Y4EOHBIX
3a/IaHMi U B IPOLIECCE HCCIIEI0OBATENbCKON
JESATENIbHOCTH HAay4HO-TIOMYJISIPHYIO




JIUTEPaTypy XMMUYECKOTO COJAEPKAHUS,
CIIpaBOYHbIE MaTepUabl, pecypcbl HTEpHETa
10/l PYKOBOJICTBOM I1€iarora

Tema 5. CTpoenne
BeIlleCTB.
Xumuueckasi CBsi3b.
OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE
peakuuu (8 u)

Xumuueckas cBsa3b. KoBaneHTHas (MoJIsipHAst U
HEMOJISIPHAsI) CBS3h. DNeKMpPOOmpuyameibHOCb
amomoe xumuseckux s1emenmos. VIoHHas CBs3b.
Tunwvl kpucmaniuyeckux peuemox.

Crenenb okuciieHus. OKUCIHTEIBHO-
BOCCTaHOBUTEIbHbBIE peakinu. [Iponecchl
OKHUCJICHUA U BOCCTAHOBJICHUSL. OKI/ICJII/ITGJH/I nu
BOCCTaHOBHUTEIIH.

JdemoHcTpanmu
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINU:
TOpEHUE, PEAKIINU PA3JIOKEHUS, COCTUHEHUS

PackpbIBaTh CMBICI H3yYaeMBbIX TOHITUH 11O
PYKOBOJICTBOM II€/larora.

Onpenenars BUJl XUMHYECKOHN CBSI3U B
COCMHEHUH C UCIIOJIIb30BAaHHEM CXEM.
OnpenensaTh CTENEHb OKUCICHUS
XMUMHYECKOT0 AJIEMEHTa 10 (hopmyIie ero
COEZIMHEHUS C UCII0JIb30BaHHEM aJIrOPUTMA.
Ornpenensars 37eMeHT (BEIIECTBO) —
OKHCIIUTENb U 3JIEMEHT (BEILECTBO) —
BOCCTaHOBUTENb. OOBACHATH CYIIHOCTD
IIPOLIECCOB OKUCIIEHUSI M BOCCTAHOBIICHMS.
CocTaBiTh 3JIEKTPOHHBIN OallaHC € y4ETOM
qucia OTJAHHBIX U IPUHSTHIX 3JIEKTPOHOB.
CocraBnaTh ypaBHEHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHON PEaKIIUU
0 aIrOpUTMY pazbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON peaKItu.
Hcnonb30Bath MpH BHINOJTHEHUH YUEOHBIX
3aJJaHUI TEKCThI yueOHHKa ITOCIe
CTPYKTYPHUPOBaHUS MaTepraa, ClipaBOYHbIE
MaTepHabl (IEPUOAUUECKYIO CUCTEMY
xuMu4Yeckux ayemeHToB 1. Y. Menjeneena,
TaOJIMILy pACTBOPUMOCTH KHCIIOT, OCHOBAaHHM
1 COJIEU B BOJIE, DIIEKTPOXUMUYECKHUN P
HaNpsHKEHUH METaJJIOB)

Paznea 2. BaxHeiiliue npeacraBuTe/ M HeOpraHudecKux semiects (35 u)

Tema 6. Kuciopon.
Boaopon.
(149)

Bosnyx — cMmecs razos. Coctas Bo3ayxa. Kucmopon
— 3JIEMEHT U IpocToe BemecTBo. O30H. Haxoxnenne
KHCJIOpOJIa B IPUPOAE, PU3NYECKHE U XUMUYECKHE
CBOMCTBA. Peakiuy ropeHus NpOCThIX U CIIOKHBIX
BeniecTB. TermioBoi 3pPeKT XUMHUUECKOHN peaKIuu.
DK30- ¥ 9HAOTEPMUIECKHE PEaKIIHH,

PackpeiBaTh CMBICT H3y4aeMbIX TIOHATHH U
MIPUMEHSTH 3TH IIOHSATHS TIPU OTIMCAHUHA CBOMCTB
BEIIIECTB U UX MPEBPAIICHHUNA ¢ UCIIOJIE30BAaHUEM
OMOPHBIX CIIOB U KJIUIIIE.

XapakTepru3oBaTh (OMUCHIBATH)C OMOPO HA ILJIaH,
CXeMy, KpaTKyIO 3alliCh COCTaB BO3yXa,




TepMOXUMHUYECKHe ypaBHeHus. [loHsTHE 00 OKCHAAX.
Crioco0BI MOyYeHHs KUCIIOPOia B 1a00paTOpHu U
MPOMBIIIIEHHOCTH. IPUMEHEHHE KHUCIOPO/Ia.
KpPYTOBOPOT KUCJIOPOa B MpUpo/ie. TOMINBO: Yroib 1
MeTaH. 3arps3HeHue BO3AyXa, YCHICHHE
NapHUKOBOTO 3 heKTa, paspylieHre 030HOBOTO CIIOSI.
Bopopon — sneMeHT U MpocToe BEeUIeCTRO.
Haxosxnenue Bogopoaa B nmpupoje, Gu3nuecKie u
XHUMHAYECKHE CBOMCTBA (Ha IPUMEpE B3aUMOJICHCTBUS
C HEMETAJUIaMU U OKCHJaM{ METAJUIOB), TPUMEHEHUE,
crioco6b! monmyueHus. [lonsTie o kucmorax KucmoTst
U COJIN.

HemoHcTpauuu

Bsaumogpeiicteue dhocdopa, ceprl u xenesa ¢
KHCJIOPOJIOM (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOOTIHITOB). OmpeenieHne Conep KaHms
KHCIIOpo/a B Bo3ayXe. ONbIThI, IeMOHCTPUPYIOLINE
YCIIOBHSI BOSHUKHOBEHUS U MIPEKPAILECHHSI TOPEHHUSL.
JlabopartopHble B IPAaKTHUECKUE PAOOTHI
JlaGopaTopHbIii OMBIT:

O3HakomIieHne ¢ 0Opa3iamMu okcHoB. [IpakTiHueckast
pabora:

Ne 4. Tlony4yenue kucnopoa, U3y4eHHUE ET0 CBOMCTB.
ITpaktuueckas padora NeS. Ilonyuenue Bogopoaa u
U3Y4YEHHUE €TO CBOUCTB.

Brruncnenus

— MOJIEKYJISIPHOH MacChl KHCIOPO/a U 030HA Ha
OCHOBAaHUH aTOMHOM MacChbl XMMHYECKOTO JJIEMEHTA

(u3nUecKre 1 XMMHYECKHE CBOMCTBA KHUCIIOPOa,
CIIOCOOBI €T0 MOJIyYeHHS, IPUMEHEHHUE U 3HaUCHUE
B IIPUPOJIE U KU3HU YEJIOBEKA.

CpaBHUBaTh peakluy TOPEHUsI U MEAJIEHHOTO
OKHCJIEHHUS C TIPEIBAPUTEIIbHBIM 00CY K ICHUEM
[1apaMeTPOB CPABHEHHSI.

CoOupath npruOOpHI TS MOTyYeHHUS KUCIOPoaa
(BBITeCHEHHEM BOJBI M BO3/AyXa). Pacrio3HaBath
OTIBITHBIM ITyTEM KUCIIOPO I10J{ KOHTPOJIEM
nearora.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY UL
cocTaBiieHHs (POPMYJI BELIECTB, MOJIEKYIAPHBIX
YPABHEHUI XUMHUYECKHUX PEAKLUI C ydaCTHEM
KHCJIOPOAA.

OOBACHATH CYIIHOCTH SKOJIOTHYECKUX TTPOOIIEM,
CBSI3aHHBIX C 3arpsi3HeHueM Bo3ayxa. CrenoBarh
mpaBuiIaM O6e30macHol paboTHI B 1a00paToOpuu
IIPU UCTIOJIb30BAaHUN XUMHYECKOH MOCYAbI U
000pyIOBaHUS IO KOHTPOJIEM IIEAarora, a Takke
npaBuiIaM 0OpaIIeHus C TOPIOYNMH BEIIECTBAMH B
OBITY.

[InmaHupoBaTh U OCYIIECTBIIATH HA IPAKTHKE
XUMHUYECKHE 3KCTIEPUMEHTBI, TPOBOANUTH
HaOJI0ICHUS, J1eJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
JKCIEpPU-MEHTA 0] PYKOBOACTBOM I€1arora.
VY4acTBOBaTh B COBMECTHOI paboTe B IpyIIIIe.
Hcnonb30BaTh MpH BHIMTOTHEHUH YUEOHBIX
3aJJaHWH U B IPOLIECCE UCCIIEI0BATEIBCKOM
JESITebHOCTH HAyYHO-TIOMYJISIPHYO JIUTEPATYPY
XUMHYECKOTO CO/IEPKaHus, CIIPaBOYHBIE
MaTepuaisl, pecypcsl lHTepHeTa o
PYKOBOJCTBOM II€Jarora.

BricTpanBaTh pa3BepHyThIE MUCHMEHHBIE H
YCTHBIE OTBETHI C OTIOPO HAa HH(POPMALIUIO U3
yueOHHUKa U CIIPAaBOYHBIX MaTEPUAIIOB C OLIOPOH Ha
IIJ1aH, TPAaMOTHO UCTIOJIb30BATh U3YUEHHBII
MIOHATUIHBIN armapaT Kypca XUMUU




Tema 7. Bona.
PactBopsl. [lonsiTHe
00 ocHoBaHMAX(54)

Bona. Ee cocta. Ctpoenue. MoJiekyibl.
dusnueckue ceoiicTsa Boansl. Bomga kak
pactBopurelib. PactBopsl. [lonsitue o
PacTBOPUMOCTH BellecTB B Boje. [lonsitue o
HACBILICHHBIX U HEHACBIIIEHHBIX PACTBOPaX.
Maccosas 1o BemecTsa B pactsope. Pacuer
MacCOBOH J0JIH BEILIECTBA B PaCTBOPE
(mporeHTHasE KOHIIGHTpALKs ).

XUMHYECKHUE CBOICTBA BOJIBI (pa3iioiKeHue,
peakiuu ¢ HaTpueM, okcu/lom Kambius,
okcu/lom cepsIM IlonsiTHe 06 OcHOBaHMSsIX. PoJIb
pacTBOPOB B MPHUPOJE U B )KM3HU YEIIOBEKA.
Kpyrosopot Bo/lbl B ipupo/le. 3arpsiznenue
NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX
BO/I.

JemoHcTpanumn

DIIEKTPOIN3 BOJBI; CHHTE3 BO/IBI;
B3auMoieiicTBue Boabl ¢ Metauiamu (Na, Ca)
(BO3MOYKHO HCTIOH30BaHKE BUACOMATEPUATIOB).
PacTBOpeHue BemeCTB ¢ pa3InyHON
pacTBOpuMOCThIO. VccnenoBanne pacTBOpoB
KHCJIOT U TIEJIOYEH C TOMOIIBIO0 HHIUKATOPOB.
JlaboparopHble U MpaKTUIEeCKHe paboThI
[TpakTrueckas pabora:

No 6. [TpuroroBieHue pacTBOPOB C
oTpeeIEHHOM MaccoBOil 1071ei pacCTBOPEHHOTO
BEIIIECTBA.

PackpeiBaTh CMBICIT H3y4acMbIX IIOHATUN U
IIPUMEHSTh 3TU MOHATUSA IIPU OIMCAHUN
CBOMCTB BEILECTB U UX IIPEBPALLECHUHN C
IIOMOLIBIO IleAarora. XapakTepu3oBaTh
¢bu3nyuecKre 1 XMMUYECKHE CBOWCTBA BOIbI, €€
POJIb KaK pacTBOPUTEJIS B IPUPOIHBIX
IpoLeccax ¢ OIopoH Ha IUIaH U CXEMY.
CocTaBiATh ypaBHEHUS XUMHUYECKUX PEAKIIUN
C Y4acTHEM BOJBI C OIIOPOil HA CXEMY .
OOBACHATDH CYIIHOCT SKOJIOTHYECKUX
po0JieM, CBSA3aHHBIX C 3arpsi3HEHUEM
IPUPOJHBIX BOJI, CHOCOOBI OYMCTKH BOJIBI OT
IIpUMeECEH, MEPBI II0 OXPAHE BOJ OT
3arpsiI3HEHUs 10CIIE IPEABAPUTEIBHOIO
CTPYKTYypUPOBAaHUS MaTepuaa.
[InanupoBaTh U OCYIECTBIIATh HAa IPAKTHKE
XMMHUYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOICHNS, JIeN1aTh BBIBOJIBI IO pe3yJIbTaTaM
9KCIIEPUMEHTA 0]l KOHTPOJIEM IIEAArora, ¢
HCIOJIb30BaHUEM KIIHILIE.

CrenoBatb npaBuiiaM 6€301acHoi paboTHI B
nabopaTopuu MPHU UCTIOJIb30BAHUHT
XMUMHUYECKOH MOCY/Ibl U 000PYA0BaHUSI IO
KOHTpOJIEM IeJarora.

IIpoBOANTH BEIUUCIIEHHS C IPUMEHEHUEM
MOHSTHSI «MaccoBast 10JIsl BELIECTBA B
pacTBOpe» ¢ ONopoit Ha POPMYJIBL.
Wcnonb30BaTh Ipy BHIMOTHEHUH YUYEOHBIX
3aJ]aHUi U B IIPOLIECCE UCCIEN0BATENbCKON
NEATENbHOCTH Hay4YHO-TIOMYJIIPHYIO
JTUTEPATypy XMMHUUECKOTO COJCPHKAHUS,
CIpaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
II0J1 PYKOBOJICTBOM II€arora.

BricTpanBath pa3BEpHyThIE MMCHbMEHHBIE U




YCTHBIE OTBETHI C OMIOPOI HAa HH(POPMALIHIO U3
yueOHHKa U CIIPaBOYHBIX MaTEpPHAJIOB,
IPAMOTHO UCIIOJI30BaTh U3YYECHHBIN
MOHSATUMHBIN alapaT Kypca XMMUU I10CIIe
IIPEBAPUTEIIBHOTO CTPYKTYPUPOBAaHUS
MaTepuaa.

Tema 8.
DJIeKTPOJIMTHYECKAS
AUCCOLUAIIHS.
XuMuyeckue peakiun
B pacTBOpax

(5 4)

Teopus 3NEKTPONUTUYECKON AUCCOLIUALIIHY.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DNEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. Mexanusm ouccoyuayuu eujecmae ¢
PA3TUYHBIMU BUOAMU XUMUYECKOLL C8A3U.
Tlonamue ocmenenu ouccoyuayuu. CUIbHBIE U
CI1a0bIe ANEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. Y ciioBusi IpOTEKaHUs
peaxkuii HOHHOro oOMeHa 10 koHua. [loiaHble u
COKpAILCHHBIE HOHHBIE YPAaBHEHUS PEAKILIUM.
XUMUYECKUE CBOMCTBA KUCTIOT, OCHOBAHUHN U
COJICH B CBETE MPECTABICHUN 00
AIIEKTPOJINTUYECKON TUCCOLUALINN.
KauecTBeHHbIE peakliiy Ha KATUOHBI U aHUOHBI:
WOHBI XJIOpUA-, OpOMUJI-, HOIUA-, Cybdar-,
KapOOHAaT-, CHIIMKAT-, poc(aT- aHUOHBI,
THJIPOKCUMOHBI; KATHOHBI aMMOHUS, MarHuU,
KaJbIus, aMIOMUHUS, XKenesa (2+) u (3+), meau
(2+), uMHKa, IPUCYTCTBYIOIINE B BOJHBIX
pacTtBopax. JlemoHcTpanuu

DneKTpuueckas IpoBOJAUMOCTb PACTBOPOB
BEIIECTB; IBH)KEHNE HOHOB B AJIEKTPUYECKOM
noJe.

OnBIThI, HJUTIOCTPUPYIOLIUE PU3HAKH
MPOTEKaHUs peaKuii HOHHOTO OOMEHa.
JlabopaTopHble M NPAKTHYECKHE PAOOTHI
Jlabopamopnuiii onvim:

Peakuinu noHHOTO OOMEHA B pacTBOpax

PackpbiBath cMBICH H3y4aeMbIX ITOHATHH, a
TAK)K€ CMBICIT TEOPHUH JIEKTPOIUTUUECKOM
JIMCCOLMAMU C OITIOPOM HA CXEMBI.
OOBACHATH NPUYUHBI AEKTPOIPOBOIHOCTH
BOJHBIX PACTBOPOB C OMOILBIO TIEAArora.
CocTaBnsATh ypaBHEHMS JUCCOLMAIIMHN KUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILLCHHBIE
WOHHBIC YPAaBHEHHS XUMUYECKUX PEAKIIUMA
HMOHHOT0 0OMeHa.

[InanupoBaTh U OCYIIECTBIISITH HA IPAKTUKE
XUMHUYECKHUE SKCIEPUMEHTBI, TPOBOIUTH
Ha0JII0/1eHNs, JeJ1aTh BHIBOJIBI 10 pe3yJIbTaTaM
SKCIEPUMEHTA MOCIE MPEIBAPUTETBLHON
paboThLI.

CrnenoBaTh ipaBuiIaM 0€3011acHOM pabOTHI B
nabopaTopuu MPHU UCTIOJIb30BAHUHT
XUMHYECKOH MOCY Il 1 000pyI0BaHUS MO/
KOHTpOJIEM Ie/1arora.

[Tpon3BOUTE BEIUKCIEHUS IO XUMHUECKUM
YpaBHEHUSIM.

BricTpanBath pa3BepHyThIC THCEMEHHBIC H
YCTHBIE OTBETHI C OTIOPO Ha MHPOPMAIUIO U3
y4eOHHKA U CITPABOYHBIX MAaTEPUAJIOB,
TPaMOTHO MCIOJIb30BaTh N3YUCHHBIN
MTOHSATUMHBIN aIapaT Kypca XUMHAH IIOCJIE
MPEABAPUTEIIBHOTO CTPYKTYPHUPOBAHHMS
Marepuana.

Hcnonb30BaTh Mpy BHITOIIHEHUU YI€OHBIX




3J1eKTpoJIUTOB: cynbdara meau(Il) u menoun,
KapOOHATa HATPUS U COJITHOW KHCIIOTHI, PEaKIIHsI
HEUTpaIu3auu MeXy THAPOKCUIOM KaJvsl 1
COJISTHOM KUCJIOTOM.

Botuucnenusn

— M0 YPaBHCHUSM XUMHUYECKUX PEAKITHIA

3aJlaHU U B TPOLIECCE UCCIIEA0BATEIBCKOMN
NEeSITeNIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JTUTEPATypPy XUMHUUECKOTO COJCPKAHUS,
CIIpaBOYHbIE MaTepuaisl, pecypcbl MHTEpHETA
rocJie KOHCYJIbTAIMU C TIe1arorom

Tema 9. OcHOBHEIE
KJIACCHI
HEOPraHUu4YecKHuX

coeIuHEeHU
(11 9)

Knaccugukaius HeOpraHM4ecKuX COeTMHEHUH.
Oxcuppl: cocTas, Kiaccupukaus (OcHogHble,
Kuciommuoie, amgomepHovie, Hecoieodpasyouue
Ha npumepe oxcuda yenepooa Il u oxcuda azoma
1), nomenxknarypa IlonyyeHue u XUMHYECKHE
CBOMCTBA OKCHIOB (B3aUMO/ICHCTBUE C BOJIOM,
KHCIIOTaMU, IIEJI0YaMHu).

OcHoBaHusl: cocTap, kinaccuduxays (1eao0uu u
HEpacTBOPUMBIE OCHOBAHUS ), HOMEHKIATYPA,
buznyeckue 1 XuMUYECKHE CBONCTBA
(B3auMo/IeHiCTBUE C OKCUAAMH HEMETAJLIOB,
KHUCIIOTaMU, COJISIMU ), CHOCOObI NOJIYYEHUSL.
Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa, GU3NYECKHUEe U XUMUYECKHE
CBOICTBa (B3aMMOJEHCTBIE C METaIlJIaMH,
OCHOBHBIMM OKCHJIaMHU, OCHOBAHUSIMH, COJIIMU
Ha MpUMeEpE COJITHON U CEpHON KUCIIOT),
cnocobwl nonyyeHus. Psiji akTHBHOCTH METAJIIOB.
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MIOJIyYEHUS, B3AUMOJICHCTBHE COJIEH C
MeTaJlJIaMH, KUCTIOTaMH, IET0YaMH U COJISIMH.
I'eHeTnyeckas CBsI3b MEXy KJ1acCaMH
HEOpPraHMYECKUX coequHeHu. | eneTnueckue
panabl. [louamue 06 amgpomepHvix 2uOPOKCUIAX
(Ha npumepe TUHKA U ANIOMUHUSL): XUMUYECKUE
CBOLICMBa 83auUMo0eticmeue ¢ KUCI0Mamu u
wenoyamu, panodxiceHue npu Hazpesanui.
JleMoHCTpanun

Omnpenenenre OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX COeTMHEHHH MO MA0IIOHY.
CocraBiieHHE CXEM CTPOEHHUS OCHOBHBIX
KJIAaCCOB HEOPraHMUYECKUX COeIMHEHUI Ha
OCHOBE OIpeJIeNIeHusl.

Cocrapnenue (popmys1 OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX COeIMHEHU U Ha3bIBaHUE
UX 110 MEX/YHAPOAHOMN 1 TPUBUAIIbHON
HOMEHKJIAType € UCIOIb30BaHUEM
OIIpeJIeJIEHUs U TaOJINIbl PACTBOPUMOCTH.
KnaccugpunupoBanue n3y4aeMbIX BEIIECTB IO
COCTaBY U c80UCmMEam ¢ OIIOPOM Ha
oTpe/IeJICHUs, CXEMBbI U TaOJIUILY
pPacTBOPUMOCTH.

CocraneHure TabInLIbl TeHETUYECKUX PSAIOB U
cxeMsl «I eHeTndeckas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUI» M0J] pyKOBOJCTBOM I€/larora.
[IporHo3upoBaHue CBOKWCTB BEIIECTB HA
OCHOBE OOIINX XMMHUYECKHUX CBOWCTB
M3Y4YEHHBIX KJIacCOB, IPYII BELIECTB, K
KOTOPBIM OHU OTHOCATCS C UCTIOJIb30BAaHHEM
cxeMbl «I'eHeTnyeckas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHNYECKUX
COEMHEHMI 110/l PYKOBOACTBOM II€Jarora.
CocraBiieHrnEe MOJIEKYJISIPHBIX YPaBHEHUN
peakuuii, WUTIOCTPUPYIOIMINX XUMHUYECKHE
CBOMCTBA U3YUYEHHBIX KJIACCOB U CHOCOObL




O0pa3ibl HEOPraHUUECKUX BEHIECTB Pa3InIHBIX
KJIaccOB. B3anmoielicTBre pacTBOpa CEpHOM
KHUCIJIOTHI ¢ okcuioM meau(Il).

Peakuusa HenTpanusanuu. BerrecHeHne 0qHOro
MeTajula IpyruM U3 pacTBOpa COJH.
JlaGopaTopHble U MpaKkTH4YecKHe padoThI
Jlabopamopuvsie onvimol: B3anmosencraue
KHCIO0T ¢ MeTaiuiamu. [lonydenne
HEpPaCTBOPUMBIX OCHOBaHU. B3aumoericreue
HEpPacCTBOPUMBIX OCHOBAHMI C KUCIIOTAMH.
Paznoxenune ruapoxcuna menu(Il) npu
HarpeBaHuu. /Ilpakmuueckas paboma:

Ne 7. PemieHne 3KkCIIepuMEHTaIbHbIX 33134 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIIMHEHUIN.

Botuucnenusn

— I10 YPaBHEHUSIM XUMHUYECKUX PEAKIUI

NoyYeHus BEIIECTB N3yUYCHHBIX KJIACCOB,
TPy, a TAaKXKe MOATBEPKAAIOIINUX
TeHETUYECKYIO B3aUMOCBSI3b MKy HUMH, C
OTIOpOii Ha BepOAIbHYIO CXEMY B Ka4eCTBE
3pUTEIBHOMN OIMOPHI.

CocraBieHne MOJEKYJISIPHBIX YPaBHEHUH
peakuuii o cxemam ¢ MpeBapUTEIbHbIM
00CyX/IeHUEeM BbIOOpa pearupyroumx
BEIIECTB.

Brrurcnenue no ypaBHEHUSIM XUMHUYECKUX
peakIuii KoJIM4ecTBa, 00beMa, MacChl
BEIIECTBA 10 KOJIMYECTBY, 00bEMY, Macce
peareHToB WU MPOIYKTOB PEAKIUH I10
AITOPUTMY.

[TmanupoBaHKe U OCYIIECTBICHUE HA
MPAKTUKE XUMHYECKOTO IKCIIEPUMEHTA U
HAOJIOACHNUS TI0J] PYKOBOJICTBOM yUHUTEIIS.
dopMynupoBaHUE BEIBOJIOB IO pe3yIbTaTaM
HKCIEPUMEHTA C HUCTIOIB30BAHUEM OMTOPHBIX
cy10B. POpPMyIMPOBAHUE C TOMOIIIBIO
Te/1arora M BBIITOJTHEHHE MPaBHJT 0€301TacHON
paboThI B 1a00paTOPUM MIPU UCTIONB30BAHUH
XUMHAYECKOH TTOCY/IBI M 000y TOBaHHUS.
Vcnonb30BaHue Ipy BBIMOJIHEHUH Y4EOHBIX
3aJ]aHUi U B TIPOLIECCE UCCIEN0BATEIbCKON
JeSITeIbHOCTH HAyYHO-TIOMYJISIPHON
JTUTEPaTypbl XUMHYECKOTO COZIEPIKaHUS,
CIPaBOYHBIE MAaTEPUAIIbI, PECYPCHI
WuTepHera, ocymiecTBIeHHE BRIOOPA MO
PYKOBOJICTBOM HacTaBHMKa. BricTpanuBaHue
Pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB
¢ onopoi Ha HHPOPMALIKIO U3 yUYeOHUKA U
CIPAaBOYHBIX MaTEPHATIOB, TPAMOTHOE
UCIOJIb30BAHUE U3YYEHHOTO MOHATUIHOTO




arrapara Kypca XMMUHU C UCIOJIb30BAHUEM
IIJIAHA, OIIOPHBIX CJIOB, aJITOPUTMA.

Pa3znea 3. BemecTBO U XUMHYECKHE PeaKkum, 44

Tema 10. Xumuueckue
peakuuu. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peakumni
(44)

Iouamue o ckopocmu xumuueckou peakyuu.
Daxkmopeol, eruAOUWUE HA CKOPOCIb XUMUYECKOU
peakyuu. [lonamue o 2comozenHvIx U
eemepozennvix peakyusax. [lonamue 06
00pamuMbIX U HeOOPAMUMBIX XUMUYECKUX
peakyusx. Ilonamue o xumuueckom pagHosecuu.
Cmewenue xumuueckoeo pasnosecust. Paxmopul,
eRUAIOWUE HA CKOPOCb XUMUYECKOU peakyuu U
NOJIOJCEHUE XUMUYECKO20 PABHOBECUAL.
Knaccugpurayusa xumuyeckux peaxyuii no
DPA3HbLIM OCHOBAHUSIM.

PackpbIBaTh CMBICII M3yYaeMbIX TOHATUN U
IIPUMEHSATh 3TH MOHSTHUS IPU OIUCAHUU
CBONCTB BEILECTB U

UX IPEBPAILECHUN.

KnaccudunupoBaTh XuMHUECKUE PEAKIIUH O
Pa3IUMYHbIM IIPU3HAKAM.

¥YcTaHaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKOH peakuy OT pa3InYHbIX
(akTOPOB O] PyKOBOACTBOM YUHUTEIISI.
IIporuo3upoBaTh BO3MOKHOCTH MPOTEKAHUS
XMMHUYECKHUX IPEBPAIICHUN B pa3IMUHbIX
YCIIOBUSAX T1OCJIE NPEIBAPUTEIBHON paboThI.
OnpenensiTb OKUCINUTENb U BOCCTAHOBUTEID B
OBP.

CocTaBnsTh 3J€KTPOHHBINA OanaHC peakuy.
[Ipon3BONTE BBIYUCIEHUS IO XUMUYECKUM
YPaBHEHUSM 110 aJITOPUTMY .

BricTpanBath pa3BepHyThI€ INCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOil Ha HH(pOpMaLIHIO U3
yueOHHUKa U CTIPaBOYHBIX MaTEepPHAaJIOB,
IPaMOTHO HCI0JIb30BATh U3yUEHHBIN
MOHATUMHBIN annapar Kypca XuMuu

IOCJIE MTPEIBAPUTENIBHOTO CTPYKTYPUPOBAHHUS
Marepuana.

Hcnonb30BaTh mpu BHIMOIHEHUH YUYEOHBIX
3aJlaHUH U B IIPOLIECCE UCCIIE0BATEIBCKOM
NeSITeNIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JIUTEPATYpPy XMMHUECKOTO COACPIKaHuS,
CIPaBOYHbIE MaTEpUabl, PECYPCHI
WHTepHeTa nocie KOHCYIbTAllUU C




IIEIaroroM.

PackppiBaTh CMBICI H3yYaeMbIX TIOHSTHH, a
TaK)K€ CMBICI TEOPUH IJIEKTPOIUTHUECKOM
JUCCOITHAIIIHU C OIIOPOM HA CXEMBI.
OOBSCHATH MPUINHBI ATEKTPOTIPOBOTHOCTH
BOJIHBIX PACTBOPOB C ITOMOIIIBIO TIEAarora.
CocTaBisaTh ypaBHEHHS JUCCOLIMAIIMHN KUCIIOT,
LIEJI0YEH M COJIeH, MOJIHBIC U COKPAILICHHBIE
MOHHBIC YPAaBHEHUSI XUMUYECKUX PEAKITUI
HOHHOI'0 0OMeHa.

[InanupoBaTh U OCYIIECTBIISITH HA MPAKTHKE
XUMUYECKHUE IKCTICPUMEHTBI, TPOBOIUTH
HAOJIIOIEH NS, IeJIaTh BHIBOILI 110
pe3ysbTaTtaM SKCIIePUMEHTA MOCe
[IpeIBAPUTEIILHON pabOTHI.

CrnenoBaTh mpaBmiiaM 0€3011aCHOM paObOTHI B
J1a00paTOPUH NP UCIIOJIB30BAHUT
XUMHYECKON MOCYIbI U

000pyI0BaHUs TIOJT KOHTPOJIEM TIe/Iarora.
[Tpon3BOINUTE BEIYHCIICHHS TI0O XUMUIECKIM
yYpaBHEHHSIM.

BricTpanBath pa3BepHYTHIC MUCEMEHHBIC U
YCTHBIE OTBETHI C OMOPOil HAa HH(pOpMaLIHIO U3
y4eOHUKA U CIIPABOYHBIX MAaTEPHAJIOB,
TPaMOTHO UCIIOJIb30BaTh U3yUEHHBIN
MOHATUMHBIN annapar Kypca XuMuu

MOCJIE IPEIBAPUTETHLHOTO CTPYKTYPUPOBAHUS
Marepuana.

Hcnonb30BaTh Ipy BHIMOTHEHUH YUYEOHBIX
3a/IaHUI U B MPOLIECCE UCCIIEI0BATENbCKON
NEeSATETLHOCTH HAYYHO-TIOMYJISIPHY O
TUTEPATypy XUMUUECKOTO COJIEPKaHUS,
CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
NuTepHeTa mocie KOHCYIbTAIMHU C TIEAaroroM




9 KJIACC (2 4 B HEnnemto, Bcero 68 u)

TemaTudeckue
OJ10KH, TEMBI

OcHOBHOE coziep)kaHue

OcCHOBHBIE BUABI JCATCIIBHOCTH 06yqaloumxc;1

OnextpoHHbIe (IU(POBHIC)
00pa3oBaTeNbHBIC PECYPCHI

Pa3znea 1. BemecTBo u xumuveckue peakuuu (104)

3anoHsgeTcs 1o Mepe
W3YYCHUS COJICPKAHUS
y4eOHOTro mpeaMeTa

IToBTOpEHUE M
yriry0JieHne 3HaHU
OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(10 )

[Tepuonuueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX 3jeMeHToB JI. 1.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX DJIEMEHTOB
MEPBBIX TPEX NEPHUOJIOB, KaJIHS,
KaJbIUs U UX COSIUHCHUH B
COOTBETCTBUH C MOJOKEHUEM
3JIEMEHTOB B ITEPHUOIUICCKON
CHUCTEME M CTPOCHUEM UX aTOMOB.
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB
(MexXIayHapoHasi U TpUBUAIIbHAS).
XHMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JIMYHBIM KJIaccam
HEOPTraHUYECKUX COCTMHECHHIA.
I'eneTnueckas CBsA3b HEOPraHUUECKUX
BEIIICCTB.

CtpoeHue BemecTBa: BUIbI
XUMUYECKON CBS3U U THIIBI
KPUCTAIITINYECKUX PEIICTOK.
3asucumocmo ceoticma seujecma om
UX CMpoeHus.

XUMHUYECKUE pEeaKLIUu.
KJIaCCU(PUKAIHS XUMHUIECKHIX
peaKIuii Mo pa3IMIHBIM OCHOBAHUSIM.

XapaKTepI/ISOBaTB XUMHYECKUEC 3JIEMCHTEI IIEPBBIX TpéX
MEPHUOAO0B, KAJIUA U KAJIbLUA 110 UX ITOJTOKECHUIO B

ITepunonnueckoi cucreme /1. 1. Meneneesa ¢ onopou Ha

AITOPUTM.

KnaccugunupoBars 1 Ha3pIBaTh HEOPraHUYECKUE
BELIECTBA N3YYECHHBIX KJIACCOB C OIIOPOM Ha CXEMY,
TabJINIly PACTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKUE CBONCTBA BELIECTB
pa3IMYHBIX KJI1ACCOB, TOATBEPKAATh CBOKWCTBA
IIPUMEpPaMU MOJIEKYJISIPHBIX YPABHEHUN XUMHYECKUX
peakLmii ¢ OOPOM HA CXEMY.

OnpenensaTs BUI XUMUUYECKOM CBS3U U THII
KPUCTAJIJIMYECKON PEUIETKH BEIECTBA C ONOPOil Ha
CXEMY.

ITporno3upoBaTh CBOKCTBA BEILECTB B 3aBUCUMOCTH OT
UX CTPOEHUS MTOCIIe MPeABapUTEILHOrO pa3dopa.
BricTpanBath pa3BEpHyThIE MMCHbMEHHBIE U YCTHBIE
OTBETBHI C ONOPOM Ha

UH(OPMALKIO U3 YUeOHHUKA U CIIPABOYHBIX MAaTEpPHAJIOB,
TPaMOTHO MCTOJIb30BaTh N3yYEHHBIN MOHATUHHBINA
anmnapar Kypca XUMHH.

Hcnonb30Bath Mpy BBHITOJHEHNUU YUeOHBIX 3aJaHHI U B
IIPOLIECCE UCCIIEN0BATEIBCKON NEATEIBHOCTH
HAy4YHO-TIOMYJISIPHYIO TUTEPATypPy XUMUUYECKOTO
COJIEpKaHus, CIIpaBOYHBIE MaTEpHUAIIbI, PECYPCHI
WuTepHeTa noa pyKoBOACTBOM I€arora.

PackpbIBaTh CMBIC TEOPUU SIEKTPOIUTHYECKON




Teopust 3IEKTPOTUTUUECKOIN
nucconuanuu Jlemoncrpanun
Monenu KpUCTaJUIMYECKUX PEILIETOK
HEOpPraHUYECKUX BEILECTB.
Koporkonepuonnas u
JUTMHHOTIEpUOoaHas POpPMBbI
[Tepuonnueckoit cucTemsl
XUMHUYECKHX dneMeHToB JI. 1.
Menzeneesa

[IpakTuueckas pabora Ne8 «Peaxiuu
noHHOro ooMeHa» [Ipaktuueckas
pabota Ne 9 «KauecTBeHHBIE peaKIiH
Ha MOHBI B pacTBOpe".

KontponbHas padora Ne6
«ONEKTPOIUTUYECKAS AUCCOLIAALUS

nuccounanuu. OOBSACHATh NPUYMHBI
3JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;
CocTaBisTh ypaBHEHUsI JUCCOLMALIUU KUCIOT U
11eJI04Y€H, ITOJIHBIE U COKPAIlIEHHbIE XMMUUYECKUE
YPaBHEHMsI XUMHUYECKHUX PeaKLUii HOHHOTO OOMEHa.

Pa3nen 3. Hemeraiuiel U 1

X coeuHeHus (24 1)

Tema 3. Oomas
XapaKTepHCTHKA
XHMHYECKHX
jemenToB VIIA-
rpynnsl. I'ajiorensl
(4 1)

OO01mas xapakTepuCcTUKa raJOreHOB.
Oco0eHHOCTH CTPOCHHUS AaTOMOB 3TUX
3JIEMEHTOB, XapaKTEePHBIC JIJIsT HUX
creneHu okucaeHusi. CTpoeHue u
(u3nyeckre CBOWCTBA MPOCTHIX
BEILIECTB — raJIOr€HOB. XUMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa
(B3auMoIeliCTBHE C METaJUIaMU,
HEMeTaJUIaMH - BOJIOPOJIOM U
KHCIIOPOJIOM,

wenowamu). Xnopooaopos. ConsiHas
KHCJIOTa, XUMUYECKUE CBOMCTBA,
noaydenue, IpUMEHEHUE.
KauecTBenHsie peakuiuu Ha
rajoreHua-uoHbl. /Jeiicmasue xnopa u
XJI0P08000POOA HA OP2AHUM
yenogexa. Baxxunenme XJI0puasl U UX
HaxO0/JIEHUE B MIPUPOJIE.

OOBsACHATH 0011E 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMICTB HEMETAJJIOB M UX COEIUHEHUH B ITpesenax
MaJbIX IEPUOJOB U INIaBHBIX noArpynn llepuonnyeckoit
CUCTEMBI XUMUYECKHUX 3JIEMEHTOB C yUETOM CTPOEHHS UX
aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepH3oBaTh (pU3NUeCcKre U XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB raJIOT€HOB (Ha IpUMeEpe XJopa) U
CJIO’KHBIX BEILECTB (XJIOPOBOAOPOAA, XJIOPUIA HATPHUS),
CIocoObl UX MOJIyYEeHUs, IPUMEHEHNE U 3HAUE€HUE B
IIPUPOJIE U )KU3HU YEJIOBEKA M1OCIIE CTPYKTYPHUPOBAHMUS
Marepuana.

OnpenensaTs raJloreHu1-MOHbI B pacTBOPE €
UCIOJIb30BaHUEM TaOIMIIbl " XapakTepHble peakluy Ha
AQHUOHBI".

IInannpoBaTh M OCYIIECTBIATH HA IPAKTUKE XUMUUECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, AeTaTh
BBIBOJIbI 10 PE3yJIbTaTaM HKCIIEPUMEHTA I10CIIE
IIpeIBapUTELHOUPAOOTHI.




JdeMoHCcTpauuu
Buneomarepuainsl: rajgoreHsl U Ux
coeauneHus. OOpasIbl XJIOPUIOB.
JlabopaTopHble H IPpaKTHYeCKHe
padoThI

Jlabopamopnuwiil onvim:
Pacno3znaBanue XJ10puI-HOHOB.

CrnenoBatb npaBuiiaM 0e30mMacHO paboOTHI B
1a00paTOpUHU MTPU UCIIOJIB30BAHUN XMMUYECKOM MOCY /bl
¥ 000pyAOBaHUS 1101 PYKOBOJICTBOM II€Jarora.
BeicTpanBath pa3BepHYThIE TMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOW Ha MH(POPMALIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO UCIIOJIb30BAThH
W3YYCHHBIN MOHATUMHBIN anmapaT Kypca XUMHUU.
Mcnonb30BaTh NpH BBIIOJHEHUH YUEOHBIX 3aJaHUN U B
IPOLECCEe UCCIIE0BATENBCKOM NEATEIbHOCTU
HAyYHO-IIOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE MaTEPUAJIbl, PECYPCHI
HNuTepnera

Tema 4. Ooman
XapaKTepHCTHKA
XMMHUYECKHUX
3jieMeHTOB VIA-
rpynnsl. Cepa u e¢
coeuHeHus (5 u)

OO6m1ast XapaKTepUCTUKA SJIEMEHTOB
VIA-rpynmnsl. OcobeHHocTH
CTPOCHHS aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHbIE JJI1 HUX CTEIIEHU
okucnenus. Ctpoenue u pusndeckue
CBOICTBA MTPOCTHIX BEIIECTB —
KHCJIOPOJia ¥ CEPBI.

AnnotpornHbie MOAUGUKAITTH
KHCIIOpOJia U cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOAOPOI,
CTpOeHHE, (PU3NUYECKUE U XMMUYECKHUE
CBOMCTBA (KHUCIOTHBIE U
BOCCTaHOBHUTENbHBIE). OKCUIBI CEPBI
KaK MPEeJCTaBUTEIN KUCIOTHBIX
okcuoB. CepHast KMCIIOTa,
(bu3nyeckre 1 XuMHUYECKHe CBOWCTBA
(oO1ue Kak mpencTaBUTENs Kilacca
KHUCJIOT U CHeu(UIECcKue),
npuMeHenne. CepHucTas KHCIIOTA.
Xumuueckue peaxyuu, nedxcawjue &
0CHOB€E NPOMbBIULIEHHO20 Cnocoba
noayuenus ceprou kuciomsi. Conu

OOBsICHTH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 251eMeHTOB VIA-Trpynmnbl U UX COEJUHEHUM

C YUETOM CTPOEHHS UX aTOMOB C OIIOPOM Ha CXEMY
"N3meHeHue paanycoB B nmoarpynmnax".
XapakTepu30BaTh (pU3NIecKue

Y XUMHUYECKHE CBOMCTBA IPOCTOrO BEILLIECTBA CEPHI U €€
COEMHEHUH (CepoBOOPO/Ia, OKCHJIOB CEpPbI, CEPHOM
KHCJIOTHI, CyJIb(ATOB), CIOCOOBI UX MOTYYEHHUS,
IIPUMEHEHNE U 3HAYECHUE B IPUPOJE U KU3HU YEIOBEKA C
OINOPOI Ha CXEMY U TUIaH.

OnpenensaTs HaMMUYUE CyIb(aT-HOHOB B PaCTBOPE.
OOBACHATH CYIIHOCTh 3KOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C IEpepabOTKOM COeTMHEHMI cepbl Ioce
CTPYKTYPHUPOBAHUS MaTepuaa.

[1nannpoBaTh U OCYIIECTBIATH HA TPAKTHUKE XUMHUUECKHE
HKCIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS, JIeNIaTh
BBIBO/JIbI IO pe3yJIbTaTaM SKCIEPUMEHTA.

CrnenoBatb npaBuiaM 6e30nacHoi paboThI B
1ab0paTopUy NP UCTIOIB30BAHUU XUMHUECKOH MOCYAbI
¥ 000pyAOBaHUs 1101 PYKOBOJICTBOM II€JIarora.
ITpon3BOUTE BEIUNCIEHUS IO XUMUYECKUM YPAaBHEHUSAM
10 aJITOPUTMY .




CEpPHOM KUCIIOThI, KAYECTBEHHAS
peakuus Ha cyiab(aT-HuoH.
Haxosxnenue cepbl ¥ €€ COeIMHEHUI B
pupoae. Xumuueckoe 3azps3Henue
OKpydicaroueli cpedvl COeOUHEeHUAMU
cepul (Kuciommuvle 0024cou,
3aepsa3HeHUe 8030yXa U 8000EMO8),
Cnocoobl €20 NpedomepaueHus.
JdemoHcTpanuu

Komnnexkuuu (Bumeomarepuasl): cepa
u e¢ coeuHenusd. O0yriMBanue
caxapa 1noj JeiCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTHIL.

JlaGopaTopHble M IPaAKTHYECKHUE
padoTbI

Jlabopamopnvie onvimul:
OO6Hnapy:xenue cynbhaT-HOHOB.
B3aumoneiicTBue paz6aBieHHON
CEpPHOM KHUCJIOTHI C IUHKOM.
Botuucnenusn

10 YPaBHEHUSM XUMHYECKHX
peakiuii;

Mcnonb30BaTh Npy BBITOJHEHUN YUEOHBIX 3alaHUH
TEKCThl y4eOHUKaA, CIIPABOYHbIE MaTepHAaIIbI
(ITeproanueckyro cUCTEMY XUMUUECKUX A1eMeHTOB [l 1.
MeneneeBa, TabaUIy paCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEU B BOJE, MIEKTPOXUMUYECKUN Psif
HaNpsHKEHUH METaIOoB).

Hcronb30BaTh MPH BHIOIHEHUH y4e0

HBIX 3aJJaHUH U B ITPOLIECCE UCCIIEN0BATENbCKON
JEeATEIIBHOCTH HAYyYHO-IIOIIYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COACPkKaHUs, CIIPaBOUHbIE MaTEpPHUAIBL,
pecypcsl IHTepHETa TOCIIe KOHCYJIBTAlMU C IIENaroroM

Tema 5. O6mas
XapaKTEepUCTHKA
XHMHYECKUX
3JIeMeHTOB VA-
rpynnsl. A3or,
(pocdop u nx
COCIMHCHUA
(74)

OO6m1ast xapakTepuCTHUKA SJIEMEHTOB
VA-rpymrbl. OCOOEHHOCTH CTPOSHUS
aTOMOB ITHX DJIEMEHTOB,
XapakTepHbIe ISl HUX CTETICHU
OKHCIICHUSL.

A30T, pacripocTpaHeHHe B IPUPOJIE,
(du3HYeCKre U XUMUYECKHIE CBOWCTBA
(B3auMoielicTBHE C METAJUIAMU U
HEMETaJNITaMH - KUCIIOPOJIOM U
Bogoposom). Kpyrosopot a3zora B
MIPHUPOJIE.

OOBACHATH 001I1Ee 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 251eMEHTOB V A-IpyNIibl U UX COEAMHEHUH C
Y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepru3oBaTh PU3NUECKHE U XUMUUECKHE CBONCTBA
IPOCTHIX BEIIECTB a30Ta U (hocopa U UX COeAUHEHHH
(aMMHuaka, coseil aMMOHUS, @30THOU KUCIIOThI, HUTPATOB,
okcuaa pocdopa’™) u pochopuoit kuciaotel, hochaTos),
CIocoObl UX MOJIy4YeHHUs, IPUMEHEHNE U 3HAUEeHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.
OmnpenensTb HOHBI aMMOHUS U (hocPaT-nOHBI B PaCTBOPE
C MCIOJIb30BaHUEM Ta0JIMLIbI " XapaKTepHble peakuy Ha




AMMuak, ero ¢puznyeckue u
XMMHYECKHE CBOMCTBA (OKHUCIICHHE,
OCHOBHBIE CBOMCTBA BOJIHOT'O
pacTBopa), noyueHue u IpuUMEeHEHHE.
Conu aMMOHMS, UX PU3NYECKUE U
XUMUYECKHUE CBOMCTBA (pa3iioKeHHE,
B3aMMO/ICIICTBHE CO MIET0YaMH),
npuMeHeHne. KauecTBennas peaxiust
Ha MOHBI AMMOHHUSI.

A30THas KUCIOTa, e¢ PU3nIecKue u
XUMUYECKHUE CBOKCTBA (00IIHE KaK
MPECTaBUTEINS KIlacca KUCIOT U
cnenuduueckue). A3oTucras
KHcoTa. Mcrnonp30BaHNe HUTPATOB U
coJieil aMMOHUS B Ka4eCcTBe
MUHEPAIBHBIX YI00pEHU.
Xumuueckoe 3azpssHenue
OKpYdHcaroueli cpeovl CoeOUHeHUAMU
azoma (Kuciomuie 00x4coU,
3aepsA3Henue 6030YXd, NOYGbL U
8000EM08).

docdop, arromponmsie
Mmoougurayuu gpocghopa,
¢bu3nvecKre 1 XUMUYECKHE CBOMCTBA
(B3auMoieliCTBHE C METAJUIaMU,
HEMEeTaJNIaMH, KOHYEeHMPUPOBAHHOUL
A30MHOU U CePHOU KUCIOMAMUL).
Oxkcun pocdopa’™) u hochopnas
KHCIIOTa, PU3NYECKUE U XUMUYECKUE
CBOMCTBA, noiaydyeHue. KauectseHHas
peakius Ha GocaT-nuOHBI.
Ucnonbs3oBanue ¢pocdaTos B
KauecTBE MUHEPATIbHBIX yI00pEHUH.
3arpsi3HeHue NPUPOTHBIX BOJOCMOB

KaTHOHBI M aHUOHBI'".

OOBSICHATH CYITHOCTh KOJOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXO0XJICHUEM COCIMHEHUN a30Ta U
dbocdopa B Okpyxaromiei cpene.

[TnarrpoBaTh M OCYIIECTBISATH HA TPAKTUKE XUMHUCCKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHUS, AeTaTh
BBIBO/JIBI TIO PE3yJIbTaTaM dKCIEPUMEHTA.

CrnenoBath nipaBmiiamM 0e301acHoi paboThl B
nabopaTopuu MPHU UCTIOIB30BAHUU XUMHUECKOHN MOCY b
1 000pyIOBaHUSI.

[Tpon3BOANTE BEIYUCIICHUS 110 XUMHUECKUM YPABHECHUSM.
Hcnonp30BaTh MpU BHINOTHEHUH YU€OHBIX 3aJaHHIA
TEKCTHI y4eOHUKA, CIIPABOYHBIC MATCPHUAITBI
(TepuoINYEecKy 0 CUCTEMY XUMHUECKUX deMeHToB 1. U.
MenneneeBa, TaOJIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUU U COJIeH B BOJIE, DJICKTPOXUMHUECKUN Pl
HaNpPsDKEHUH METAJLIOB).

Hcnons30BatTh MU BEITIOTHEHUH YISOHBIX 33JaHUH U B
MPOLIECCE UCCIIEN0BATENbCKON NEATENIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy XUMHYECKOTO
COJICpKaHUsI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
WuTepHeTa nocie KOHCYNbTAIUH C TeIaroroM




dbocharamu.

JdeMoHCcTpauuu

Komnexuuu: dhocdop u ux
COCTUHEHHUSI.

B3aumopeiictue
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEJIBIO.

JlabGopaTopHble M NIPAKTHYECKHE
padoTbI

Jlabopamopnvie onvimoi:
BsaumonelicTBue coneil aMMOHUSA C
LIETI0YbIO.

O3HakoMJIeHHE C 00pa3IaMH a30THBIX
1 GochOpHBIX yI0OpEHHUH.
IIpaxmuueckas paboma:

Ne 10. ITonyyenue ammuaka,
W3y4YEHUE ero CBOUCTB. BbiyucieHus
— I10 YypaBHEHHUSIM XMMHUYECKUX
peaxkium

Tema 6. O0mas
XapaKTEepUCTHKA
XHMHYECKHX
3J1eMEeHTOB
IVA-rpynnsl.
Yraepoa u KpeMHUH U
HX COCIMHEeHUS

(89)

VYruepon, aJuloTponHbIe
Moaudukanuu (rpagut, anmas),
pacnpoCTpaHEHUE B IPUPOE,
¢bu3znyecKkrue 1 XuMU4YeCKHe
cBoiicTBa. Ancopouusi. Kpyrosopor
yriaepoja B IPUPOJIE.

Oxcupl yriepoja, ux puznueckue u
XUMHUYECKHE CBOWCTBA
(B3auMoOIEliCTBUE C METAJUIAMU,
HEMeTaJUIaMH, KOHIEHTPUPOBAHHOU
a30THON M CEpHOM KUCIOTAMH), UX
NeiCTBHE Ha KUBbIE OPTraHU3MBlI,
MI0JIyYE€HUE U IPUMEHEHHE.
DKoJoru4eckue npooIemsl,
CBsI3aHHBIE ¢ okcuaoM yriaepoaa(IV);

OOBsACHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB 371eMeHTOB [VA-rpynnel u ux

COEIMHEHUH C yUETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (pU3MUECKUE U XUMUYECKUE CBOWCTBA
IIPOCTBIX BEUIECTB YIVIEPOIa U KPEMHUS U UX COEMHEHUN
(OKCHAOB yIJIepo/ia, YTOJIbHON KUCIOTHI, KApOOHATOB,
OKCHJA KPEMHMSI, KDEMHUEBON KUCIIOTBI, CHIIMKATOB),
CIocoObl UX MOJIy4YEeHHUs, IPUMEHEHNE U 3HAaUEeHUE B
IIPUPOJIE U )KU3HU UEIIOBEKA.

OnpenensaTs KapOOHAT- M CHIIUKAT- HOHBI B PACTBOPE.
OOBACHATH CYIIHOCTh 3KOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAX0XKJIEHUEM YIJIEKHCIIOTO rasa

B OKpYXarollel cpere.

[TnannpoBaTh M OCYIIECTBIATH HA TPAKTUKE XUMUYECKHE
sKcriepuMenThl, [IpoBoauTh HaOMIOACHUS, AEaTh




TUI0TE3a I100aJIbHOTO OTEIIEHUS
KJINMATa; MapHUKOBBIA (D PEKT.
VYrosbpHAs KUCIOTA U €€ COJIU, UX
(u3MUecKre U XUMUYECKHE CBOWCTBA,
MOJIy4Y€HUE U TIPUMEHEHHE.
KauecTtBennas peakuus Ha
KapOOHAT-MOHBI.

Hcnonws3oBanne kapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIIJICHHOCTH,
CEJIbCKOM XO3sIHCTBE.

Kpemnnid, ero ¢puznyeckue u
XMMHYECKHE CBOMCTBA (Ha mMpuMepe
B3aMMOJICHCTBHS C METAINIAMH U
HEMeTaJlJIaMH ), IOJTy4YeHue U
MIPUMCHCHHE B JICKTPOHHKE.
CoeMHEHUS KPEMHHUS B TIPUPOJIC.
OO6mwme npeacTaBieHus 00

okcuae kpeMHus(IV) u kpemHueBoit
kucnote. CUIMKATHI, UX
WCIIOJIb30BaHUE B OBITY, METUITUHE,
MIPOMBIIIIEHHOCTH.

Bax-Helimme cTpouTeNnbHbIE
MaTepHaJIbl: KepaMUKa,

CTEKJIO, IIEMEHT, OE€TOH, JKeJIe300CTOH.
[IpoGnems! Oe30macHOro
HCIOJIb30BaHUS CTPOUTEITHHBIX
MaTEepHaJIOB B TOBCETHEBHOM KU3HHU.
JlemoHCcTpanuu

Monenu KpUCTaJUTMYECKUX PEIIETOK
anmMasa, rpaduta, MOJICKYIIbI
¢bynnepena.

AicopO11Hsi paCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM.
IIporusoras.

BBIBOJIBI I10 PE3YJIbTaTaM 3KCIIEPUMEHTA ITOCIIE
IpeBapUTEIbHON PaOOTHI.

CrnenoBath npaBuiiaM 0e30nacHOM paboThI B
71a00paTOPUHU NP UCIIOJIB30BAHUU XUMHUECKON
1oCy1bl 1 000PYOBaHUS.

Hcnonp30BaTh NpU BHIIOJHEHUH YU€OHBIX 3aaHUN
TEKCThl y4eOHUKA, CIIPABOYHbIE MaTepHAaIIbI
(ITeproanueckyro CUCTEMY XUMUUECKUX A1eMeHTOB J1. 1.
MeneneeBa, TabauIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, IIIEKTPOXUMHUYECKUH P
HaMpsDKEHUH METaJJIOB) IOCIEe KOHCYJIbTAILUH C
IIEearorom.

Vcnonb30BaTh MU BHIOJHEHUN YU€OHBIX 3a/1aHU U B
IIPOLIECCE UCCIIEN0BATENBCKON NEATEIIBHOCTH
Hay4YHO-IIONYJIIPHYIO JTUTEPATYPy XUMHUYECKOIO
COJZIepKaHus, CIIPAaBOYHbBIE MAaTEPHUAIIBI, PECYPCHI
HNaTepnera




Buneomarepuansl: cunukaTHas
IIPOMBIIUIEHHOCTb.
Mogenu MoJIeKyJ1 OpraHu4eCcKUX
BEILIECTB.
JIaGopaTopHble U IPaKTUYECKHE
paboThI
JIaGopaTOpHBIH OMBIT:
KauecTBeHHast peakius Ha
KapOOHaT-HOH.

[TpakTrueckue pabOThI:
Ne 11. [TonydyeHnue yriekucioro rasa
U U3Y4YEHUE €TI0 CBOMCTB.
Ne 12. Pemienue sxkcriepuMeHTaIbHBIX
3ama4 no teme «Hemerams.
Brruucnenus

110 YPaBHEHUSM XUMUYECKUX
peakiuit

Paznen 2. Meramnsl u ux coeguaeHus (20 1)

Tema 7. O01mue
CBOJCTBAa METAJJIOB
(4 4)

OO61as xapaKTepUCTHKA XUMHUYECKHIX
3JIEMEHTOB — METAJIOB Ha
OCHOBaHUWH MX TOJIOKCHUS B
Ilepuonnueckoi cucreme
XUMHUYECKUX deMeHToB /I. 1.
MenpeneeBa u CTpOCHHUS aTOMOB.
Crpoenue MeTamuioB. MeTtaymudeckas
CBSI3b M METaJLTNYecKast
KpUCTAJJINYECKas penieTka.
DNEKTPOXUMHUECKHUNA PSIT
HalpsDKeHUN MeTaiioB. dusndeckue
Y XUMHYECKHE CBOMCTBA METAJIIOB
(B3amMoO1eeiCTBHE C KHCIOPOJIOM,
BOJIOM, KucaoTamu). Odwue cnocodwl
NOJYYeHUss Memaiios.

Ilonamue o koppo3uu Memannos u

PackpbIBaTh CMBICI H3y4YaeMbIX MOHITUN U TPUMEHSTH
9TH TIOHATHS TPH OMMCAHUH CBOIMCTB BEIIECTB M UX
IIPEBPALLIEHUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIJIOB U X COEAMHEHUI ¢
YYETOM CTPOCHUS X aTOMOB.

XapakTepHu30BaTh CTPOEHUE METAJLIOB, 001IHe
¢du3nyecKre U XUMHUYECKHE CBOIICTBA METAJIIIOB.
XapakTepHu30BaTh 001IHE CIIOCOOBI TOTYUYESHUS METAIIIIOB
HI0CJIE CTPYKTYPHUPOBAHMS MaTepHaa.

CrnenoBatb npaBuiaM 6e30macHoi paboThI B
71a00paTOPHH MTPH UCTIOITB30BAHUN XUMUYECKOHN TOCY JTBI
U 000pyAOBaHUs.

[Tpon3BOANTH BEIYKMCIICHUS IT0 XUMHUYECKUM YPaBHEHHSIM.
Vcnonb30BaTh NpH BHITOIHEHUN YUEOHBIX 3a/laHUM
TEKCTHl y4eOHUKA, CITPABOYHBIC MaTEPHAIIBI




OCHOBHbIE CNOCOObL 3auumol Om
kopposuu. Cniagwl (cmanb, 4yeyH,
O10paioMuHuLl, OPOH3a), ux
npumeHenue 6 6bimy u
NPOMBIULIEHHOCU.
JdeMoHcTpauuu

O3zHakoMJIeHHE ¢ 00pa3amMu
METAJIJIOB U CILJIABOB, UX
($U3NIECKUMHU CBOHCTBAMHU.
Monienu KpUCTaJUIMYECKUX PELLIETOK
MeTaiioB. Buneomarepuais:
KOppO3Usl METaJIJIOB.
JlaGopaTopHble U MPaKTHYECKHE
padoThl JlabopamopHhbie onvimol:
O3nakomiieHHE ¢ 00pa3IaMu CIIaBOB
METaJIJIOB. 3aBUCUMOCTh CKOPOCTH
peaKuuy MeTajlia C KUCIOTOM OT
MIPUPOJIBI METaJLIA.

Buvtuucnenusn

M0 YPaBHEHUSIM XUMHUYECKUAX
peaKIuil.

(ITeppoanueckyro cucTeMy XuMUUECKUX deMeHToB J[. U.
MenneneeBa, TabauIly paCTBOPUMOCTH KUCTIOT,
OCHOBAHMU M COJIEH B BOJIE, DJIICKTPOXUMUUYECKUH PsiJT
HaIpPsSDKEHUN METAILIOB).

Hcrnonb30BaTh NpH BBIIOJIHEHUH YUY€OHBIX 3aJaHUH U B
MPOIECCE UCCIIEIOBATENBCKON IESITEIbHOCTH
HAay4YHO-TIOMYJISIPHYIO JIUTEPATyPy XUMUYECKOTO
COJIepXKaHus, CIPABOYHbIE MaTEPUAJIbI, PECYPCHI
NuTtepneTa nocne npenpapuTeIbHON KOHCYIbTAIUU C
I1€1aroromM

Tema 8. Ba:kneliue
MeTAJLIbI U X
coeauHeHus (16 u)

[Ienounbie meTaiuibl. [Tonoxenue B
IIepnonnueckoii cucreme
XUMHYECKHUX deMeHTOB /JI. .
MeneneeBa, CTpOEHHE aTOMOB.
Haxoxnenue B mpupoze.
duznyecKre U XMMUYECKUE CBOMCTBA
(Ha mpuMepe HATPUS U KaJus).
Oxcubl 1 THAPOKCUIBI HATPUS U
kanus. [I[puMeHenne meaouHbIX
METAJJIOB U UX COSTMHEHUH.
[llenoyHO3eMeNbHBIE METAIIIBI

MAarHui 1 KajabLHii, CTPOCHUE aTOMOB.

[Tonoxenue B [lepuonnueckon

OOBsICHTH 001IE 3aKOHOMEPHOCTH B U3MEHEHUN
CBOICTB 3JIEMEHTOB-METAIIJIOB B IPYIaX U UX
COEIMHEHUH C yUE€TOM CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (HU3NIECKUE U XUMHUYECKHUE CBONCTBRA
IPOCTHIX BELIECTB METAJIJIOB U UX COEAMHEHUH (OKCHIOB,
TUAPOKCHJIOB, COJIEH) C OTIOPOM Ha CXEMY, CIIOCOOBI UX
MOJIyYEHUs1, IPUMEHEHNE U 3HaYEHUE B IPUPOE U KUZHU
YyeNoBeKa.

Pacno3naBaTh ¢ TOMOIIBI0 KAYECTBEHHBIX PEAKIIUN HOHBI
MeTaJIJIOB (MarHus, allOMUHUS, LIMHKA, KeJle3a, MeAH) C
MCIIONIb30BaHUEM TaOIuIbl "' XapakTepHbIE peakiuy Ha
KaTHOHBI".

[TnannpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMHUECKUE




CHCTEME XMMUYECKHX IJIEMEHTOB [].
. MenneneeBa. Haxoxxnenue B
npupojie. Pu3nuecKue u XUMUYECKUE
CcBolcTBa. BaxkHeIe coefMHEHUS
KaJIbLIHS (OKCHUJI, TUIPOKCHU]I, COJIN).
JKecmrxocmb 60061 u cnocobwl eé
ycmpaHenusi. ATIOMAHUMN.
[Tonoxxenue B [lepuoanueckoi
CHCTEME XMMHUUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHUE aToMa.
Haxoxnenue B npupone. Pusnyeckue
1 XMMHYCCKHE CBOMCTBA.
AMpoTepHbIe CBOWMCTBA OKCHJIA U
TUAPOKCHUA.

Keneso. [lonoxenue B
IIepunonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa, CTpPOEHHE aTOMa.
Haxoxnenue B npupoae. Puznyeckue
M XMMHYeCKHe cBoiicTBa. OKCHIBI,
ruapokcuabl u conu xenesa(ll)

n xene3a(lll): cocras, cBolicTBa 1
noJyuenue.

JdeMoHCcTpauuu

BzaumoneicTeue HaTpus ¢ BOJOM.
OxkpammBanue MmiaMeHu HOHAMU
Hatpus U Kanus. OKpallmBaHue
IUIAMEHU MOHAMU KaJIbITUs.
BzaumojeilicTBre OKCHIa KaabIUs C
BOJOIA.

Buneomarepuansl: ropeHue xenes3a B
KHUCJIOPOJIE U XJIOpE.
JlabopaTopHble M IPaKTHYECKHUe
pa6oThl Jlabopamophvie onvimwl:

HKCIIEPUMEHTBI, IPOBOANUTH HAOIIOIEHUS, 1€/1aTh
BBIBOJIBI 110 Pe3yJIbTaTaM YKCIIEPUMEHTA.

CrnenoBatb npaBuiaM 06e30nacHoi paboThI B
71a00paTOpUH NP UCIIOJIB30BAHUU XUMHUECKOHN OCY b
1 000pyI0OBaHUA.

[Tpon3BOANTH BHIYUCIIEHNUS 110 XUMUYECKUM YPABHEHUSM.
BeicTpanBath pa3BEpHYTHIE TUCEMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha MH(POPMALIHIO U3 yUeOHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIIOIb30BaTh
W3YYECHHBIN OHATUIHBIN anmapar Kypca XUMHUU.
Vcnonb30BaTh MU BHIOJHEHUN YU€OHBIX 33/1aHU U B
IIPOLIECCE UCCIIEN0BATENBCKON NEATEIIBHOCTH
Hay4YHO-IIONYJIIPHYIO JTUTEPATYPy XUMHUYECKOIO
COJIepKaHusl, CIIPaBOYHbIE MaT€pPHAJIbl, PECYPCHI
HuTepnera.




O3HakoMJIEHHE ¢ 00pa3amMu
QIFOMHUHHUS U €r0 CIUIaBOB.
AMdoTepHbIE CBOMCTBA THAPOKCH 1A
anmoMuHus. KauecTBeHHbIE peakiuu
Ha MOHBI JKene3a.

JKécTKOoCTh BOIBI U METOEI €€
YCTpaHEHHUSI.

Ipaxmuueckue pabomol:

No 10. Pemenue sxcriepuMeHTaIbHBIX
3az1a4 1o Teme «MeTaiby.
Bovtuucnenusn

10 YPaBHEHUSM XUMHUYECKUX PEaKIIHi

Paznen 3. [lepBonauajibHble XUMHYECKHE IOHATHS 00 OPraHMYeCKUX BellecTBax, 104

Tema 9.
ITepBoHavaibHBIE
XUMHUYeCKHe MOHATHUS
00 OpraHuYecKux
BelllecTBax

OO6mume npeacTaBiacHUs 00
0COOEHHOCTSIX COCTaBa U CTPOCHUS
OpPraHMYECKUX COEIUHEHUM
yriepona. [lepBoHayanbHble TOHATHS
00 OpraHMYEeCcKHX BEUIECTBAX KakK O
COEMHEHUSX yrieposa (MeTaH, 3TaH,
STUJICH, alleTUJICH, 3TaHOJI, TTTULEpHH,
YKCyCHasi Kuciora). Mx cocmas u
Xumuveckoe cmpoenue.
Knaccugpuxayus opeanuueckux
seugecms. [1oHsITHE O OMOIOTHYECKU
Ba)KHBIX BEIIECTBAX: KUPAX, OEIIKaX,
yIJIEBOJaX — M UX POJIU B KH3HU
yenoBeka. MamepuanvHoe eOuncmeo
op2anuyecKux U Heop2aHu4eckux
coeduHeHU.

[Ipupo/iHble WCTOYHUKHU
yIJ1eBOJ0pOJioB (yroJb,
IPUPOHBIN ra3, HedTh),
IPOAYKTHI UX IepepaboTKHU, UX
POJIb B ObITY ¥ IPOMBIILJIEHHOCTH.

OOBSICHATH IPUYUHBI MHOTOOOPa3usl BEIIECTB,
WLTIOCTPUPOBATH B3aUMOCBSI3b HEOPIaHUYECKHUX
COCIMHEHUH yTiIepoa U OPraHUIEeCKHUX BEIIECTB O]
PYKOBOJACTBOM YUHTCIIA.

OOBSCHATH YCIIOBUS 0€30M1aCHOT0 UCTIOIb30BaHUS
BEIIECTB U XMMHYECKHUX PEAKIIHi B OBITY.
XapakTepu30BaTh poJib XUMHUU B PA3IUYHBIX chepax
NeSITeTTHHOCTH JIF0/IeH, OCHOBHBIC BEIIECTBA U
MaTepuaibl, IPUMEHsEeMbIE B )KU3HU COBPEMEHHOTO
YeJoBeKa.




Paszpaesn 4. O600menue matepuasa no kypey «Heopranuyeckas xumus»(4 4)

Tema 10. Xumusa u
OKpyXkaroras cpena, 14

HoBrle maTepuanbl U TEXHOJIOTHH.
BemectBa u Mmarepuasisl B
MTOBCEIHEBHOM KU3HU YEIIOBEKA.
Xumus U 310poBbe. bezonacHoe
HCII0JIb30BAHUE BEILIECTB U
XMUMUYECKHX PEaKIii B OBITY.
OCHOBBI 3KOJIOTUYECKON
IPAaMOTHOCTU. XUMUYECKOE
3arpsi3HEHUE OKPYKAOLIEH Cpeibl
(mpenenpHO HOMyCTUMAs
koHueHtpanus Beniects — [1/1K).
Ponp xumuu B perieHnn
HKOJIOTHIECKUX MPOOIEM

O0600menne Marepuaia
o Kypcy
«Heoprannueckas
XAMUS», 34

O00011IeH1E U CUCTEMATHU3ALIHS 10
Kypcy «Heopranudeckast XUMHSD»

XapakTepHu30BaTh POJIb XUMHH B Pa3JIMYHBIX chepax
JeSITeTIbHOCTH JIF0/IeH, OCHOBHBIC BEIIECTBA U
MaTcpHralibl, IPUMCHACMBIC B JKU3HHU COBPEMCHHOI'O
YeJI0BeKa.

OOBSICHSITH yCTIOBHS O€30MMaCHOTO UCTIOIB30BAHUS
BEIICCTB M XUMHUYECKHX PEAKIUH B OBITY.
AHaIM3UPOBATH U KPUTUYECKU OIICHUBATH MH(POPMALIUIO
O BIMSIHHU TIPOMBIIIICHHOCTH, CEITLCKOTO X03S1CTBA,
TPAaHCIOPTA U AP. HA COCTOSIHUE OKPY KAIOMIEH CPEJIbI.
YMeTh OKa3bIBaTh MEPBYIO MOMOIIIb MTPH XUMUYECKUX
0JKOTrax u OTPaBJICHHUAX.

[TpuHUMaTh yyacTue B 00CYXICHHH ITPOOIEM
XHUMUYECKON M 3KOJIOTMYECKOM HalpaBJIeHHOCTH,
BbICKA3bIBaTh COGCTBEHHYO0 MO3UIHIO 110 pobJieMe
Y IIpeJijlaraTb BO3MOXKHbIE MYTH €€ pelieHus C
onopoi Ha UHGOPMaLMIO0 U3 YYEeOHUKA U
CIpaBOYHbIe MaTepHUaJbl, pecypcbl UHTepHETa
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