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I[HOACHUTEJIbHAA 3AITNCKA

Pabouass mporpamma 1Mo XUMHUH Ui OOYYaIOUIMXCS € 3aJACPKKON ICHXUIECKOTO
pazButusa (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs COCTaBJICHA B
coorBercTBun ¢ DenepanbHbIM TOCYIApPCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM
ocHOBHOTrO 0611ero oopazoBanus (IIpukasz Munnpocsemenust Poccun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHuctepctBoM toctuiuu Poccuiickoit dDenepanuu
05.07.2021 1., per. Homep 64101) (nanee — PI'OC OOO), [IpumepHoit afanTUPOBAHHON
OCHOBHOW  0Opa3oBaTelibHOM  MpOrpaMMON  OCHOBHOTrO  o0miero  oOpa3oBaHuUs
00yyYaloluXcsl C 3aJIePKKON MCUXUYECKOro pa3BUTHs (0g00peHHoi pemieHuem OYMO
o obmieMy obpazoBanuio (mpotokon oT 18 mapra 2022 . Ne 1/22)) (manee — ITAOOII
OOO 3IIP), IlpumepnHoit paboueil mnporpaMMmbl Yy4eOHOTO TMpeaMeTa «XUMHUS
(6azoBbIif  ypoBeHB), [IpuMepHOIl TpOrpaMMoil BOCIUTAHUS OOYYAIOIIUXCS TIPU
MOJyYEHUH OCHOBHOTO 00Iero oOpa3oBaHUsA, C yYETOM paCIpeAesIeHHbIX MO KjaccaM
NpoBEpsiEMbIX TpeOOBaHUI K pe3yjlbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHOU
OporpaMMbl  OCHOBHOTO  00Imiero  oOpa3oBaHUST W DJIEMEHTOB  COJIEpKAHMS,
NPEICTAaBICHHBIX B YHHBEPCAITBHOM KOTUPHUKATOpE MO XUMHUH, KoHIIemuumpenonaBaHus
yueOHOro TpeameTa «XUMUs», B 00pa30BaTeIbHBIX opraHu3anusx PD, peannsyrommux
OCHOBHBIE 00111€00pa30BaTeIbHBIE MPOTPAMMBI.

Ob61mas xapakTepuCcTHKA y4e0HOro npeamMera « XuMHus»

VYyeOubiii  npeamer  «XHUMHS» ~ BXOAUT B MPEAMETHYHO  00JacTh
«EcrecTBeHHOHAyUHbIE TPEAMETHI». B cucteme ecTecTBEHHOHAyYHOrO OOpa3oBaHUs
XUMHS KaK y4eOHBIA TpeMeT 3aHUMaeT Ba)KHOE MECTO B TIO3HAHUU 3aKOHOB MPHUPOIHI,
dbopMUpOBaHNM HAyYHOW KapTUHBI MHUpA, CO3JaHUM OCHOBBI XMMHUUYECKUX 3HAHUH,
HEOOXOUMBIX JJII TIOBCEIHEBHOW >KM3HU, HABBIKOB 3J0POBOTO M 0E€30MacHOTO Jis
YelloBeKa W OKpYKawlled ero cpeasl obOpaza »KU3HMU, a Takke B BOCHUTAHUU
JKOJIOTUYECKOM KYIIBTYPBI.

VYCIEemHoCTh M3yYEeHHUS! XUMHUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOnroneHreM TpaBwiI  Oe3omacHO pabOThl TpPU  BBHIMOJHEHUH XUMHUUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBA3E€H XUMHUU C IPYTUMU NpPEAMETaAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIFOUAET B c€0s1 OCHOBBI HEOPraHUYECKOW U OPraHUYECKOW XUMUHU.
I'maBHOM Maeelt mporpaMmsl SIBISIETCS CO3aHre 0A30BOTO KOMILIEKCA OMOPHBIX 3HAHUM
M0 XMMUU, BBIPAKEHHBIX B (OpME, COOTBETCTBYIOIIECH BO3PACTy OOYYAIONIUXCS U UX
0COOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM.

B conepxanum 1aHHOTO Kypca MPEACTABIEHBI OCHOBOIMOJIAraloIIe XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIIUE M3YYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPO€HHUSA, MPOTHO3MPOBAHME CBOWCTB BEILIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MTPEBPAILLIECHUN U ITyTEW yIIPaBICHUS UMU
B LIEJISIX TIOJTYYEHHSI BEIIECTB U MATEPUAJIOB.



TeopeTn4ecKy0 OCHOBY M3YUYEHHS] HEOPraHUUYECKOM XUMHUHU COCTABJISET aTOMHO-
MOJIEKYJIsIpHOE yueHue, llepuommueckuin 3axkoH J[.M. MenneneeBa ¢ KparkumMu
CBEICHUSIMU O CTPOCHHMM aroMa, BHAAX XUMHUYECKOM CBSI3H, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUUECKUX PEAKITUH.

B u3ydyenun kypca 3HaUMTENbHASI POIb OTBOAUTCA XUMHUYECKOMY SKCIEPUMEHTY:
MPOBEACHUIO TMPAKTUYECKUX U JIA0OpaTOPHBIX padOT, OMUCAHUIO PE3YJIbTAaTOB
YUYEHUYECKOTO AIKCIIEPUMEHTA, COOJIIOICHUI0 HOPM M TIpaBWi Oe30IMacHOoi palboThl B
XUMUYECKOU J1Tab0opaTopui.

Peanuzanust jaHHON MpOTrpaMMBbl B Mpoliecce 00yUueHUs MO3BOIUT 00YUYarOIIUMCS
¢ 3TIP ycBOUTH KJTIOYEBbIE XUMUYECKUE KOMIIETEHIIUU U TIOHSATH POJIb U 3HAYEHUE XUMHUHU
Cpeau APYrux HayK O MPUPOJIE.

N3yuenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Y OOYUYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOAOB (HAONIONECHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHKUE), OCBOCHHIO TMPAKTUYECKOTO MPUMEHEHUs] HayYHBIX
3HAHUM, OCHOBAHHOT'O HA MEXKIIPEIMETHBIX CBA3SX C peaMeTaMu « OKpyKaroluil MUpP»,
«Dusukay, «buonorusy, «l'eorpadus», «Maremarnka» U (HOPMHUPYET KOMIIETCHIIHH,
HEOOXOMMBIC JIJISI POJIOJKEHHS] 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xumMum crnocoOCTByeT pa3Buturo y oOydaromuxcs ¢ 3[1P
IIPOCTPAHCTBEHHOTO  BOOOpakeHHs,  (YHKIIMOHAJIBHOWM  TIpaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh M KPUTHUYECKU aHAIMU3UPOBATh HHGOPMAIUIO, TPEACTABICHHYIO B
pa3snUYHBIX (opMax. 3HAUUMOCTh MPEAMETA JJI Pa3BUTHUS >KM3HEHHON KOMIETEHIIUU
oOyuatomuxcst ¢ 3[IP 3akmrouaercs B YCBOGHHHM OCHOBBI XHUMHYECKUX 3HAHHM,
HEOOXOUMBIX JJIsi TOBCEIHEBHOW >KU3HU; HABBIKOB 3JI0POBOIO0 M 0€30MacHOro s
YeJloBeKa W OKpY’Kalolllel ero cpeibl oopasza Ku3HU; (HOPMHUPOBAHUU HKOJIOTUYECKON
KYJBTYPBI.

[Iporpamma oTpakaeTr coaep:kaHue OOydeHUS TMpeaMeTy «XUMHUS» C Y4YETOM
0CcOoOBIX 00pa3oBaTenbHbIX MoTpeOHOCTe obOyuaromuxcs ¢ 3[1P. OBnagenue ydeOHbIM
peaIMETOM «XHUMHS» TPEICTABISET ONPENEICHHYIO TPYIHOCTh JUIsl 0Oydaromuxcs ¢
3I1P. 310 CBA3aHO C OCOOCHHOCTSAMH MBICTUTEIBHON ACATEILHOCTH, TEPHUOAUICCKUMHU
KOJI€OAHUSIMU BHUMAaHMS, MaJIbiIM 00EMOM TaMSITH, HEJJOCTATOUHOCTHIO OOIIEero 3armaca
3HAHUM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM M HU3KHM YPOBHEM pPEUYEBOIO
pa3BUTHAL.

st mpeonmoyieHuss TPYAHOCTEW B HU3YYCHHHM Y4YEOHOro mpeamera «XHMHS
HeoOxommMMa ajganTaius o0beMa U XapakTepa y4eOHOro marepualia K MO3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOW KaTerOpuH OOYyYalolUXCs, Y4eT MX OCOOEHHOCTEH DPa3BUTHUS:
HCIIOJNIb30BaHUE  AJTOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIIOKHEHUE U3y4aeMOT0 Marepuaa.

[Ipy w3ydyeHWW XUMUU HEOOXOMUMO OCYIIECTBISATH B3aUMOJCHCTBHE Ha
MTOJIMCEHCOPHOM OCHOBE.

Teopernueckuili mMarepuan peKOMEHAYETCS M3ydaTb B IPOLECCE MPAKTUYECKOU
NeATeNIbHOCTH. BO3MOXXHO BBIJI€JIEHHE OTAECIBHBIX YPOKOB Ha PEILICHHE 3a/1a4 B CBA3U CO
CIOXHOCTbIO aHanm3a Tekcra oOydaromumucs ¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKOM U MBICTUTEILHON JEATEIbHOCTH OOYYaIOIIMXCSd HAa YpPOKax XHUMHHU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHUIO 0A3MCHBIX XUMUUYECKUX 3HAHUU U



ymeHuil. Ocoboe BHUMAaHHE MPU U3YYEHUU XUMUU YIENAETCS U3YYEHHIO «CKBO3HBIX)
MOHATHI U POPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHala.

ean u 3aga4u n3yuyeHus y4eOHOro npeamera « XuMHs»

Obwue yeru W3y4YeHUs y4eOHOTO TpeaMeTa «XUMUS» TPEACTABICHBI B
[IpumepHoii  paboueld  mporpaMMme OCHOBHOro obmiero  obOpasoBanus. OHu
aKTyaJIM3UPOBAaHBl C yYETOM HOBBIX INPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa30BaHus, HANpPaBICHHOCTH OOyUeHHWs Ha Pa3BUTHE W CaMOPA3BUTHE JUYHOCTH,
dopMupoBanue e€ MHTEIJIEKTa U o0mei KynbTypbl. OOydyeHHE YMEHUIO YYUThCS U
IPOJIOIKATh CBOE 00pa30BaHME CAMOCTOSTEIIEHO B HACTOSIIIEE BPEMS SIBIISICTCS OTHON M3
BOKHEHUIINX (DYHKINI Y4eOHBIX TPEIMETOB, B TOM YHCIE U « XUMUI.

Hns obyuarormmxcst ¢ 3I1P, tak ke, kKak W UII HOPMATWBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBAMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO nporpammy,
JOMUHUPYIOIIEee 3HAYCHUE MTPHOOPETAIOT TaKue yeu, KakK:

* (popMupoBaHHME  WHTEIUICKTyaJbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOH K
COTPYOHHYECTBY, CAMOCTOATEIHPHOMY TPHHATHIO  PENICHWH, CIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBUSM KH3HH;

" HampaBJICHHOCTh OOyUYEHUS HA CHUCTEMATHYECKOE MPHOOINEHHE YyYalluxcs K
CaMOCTOSITETILHOW TTO3HABATEIIBHON JESITeTbHOCTH, HAYYHBIM U TPAKTUYCCKUM
METOZaM TO3HaHUsA, (OPMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

* o0ecrieueHne yCIOBUA, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YUAIOIIMMUCS OTIbITa
pa3Hoo0pa3HON JesATEIbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIETEHIINH), UMEIOIMX YHUBEPCAIBLHOE 3HAUEHHUE JIJISl PAa3IMYHBIX
BUJIOB JI€SITEIbHOCTH;

* (QopmupoBaHre YMEHUN OOBSCHATH U OIICHUBATH ABJICHUS OKPYKAIOIIETO MUpPa Ha
OCHOBAHHMH 3HAHUH U OTBITA, TOTYUYCHHBIX MPU U3YYCHUH XUMUU;

* (GopmupoBaHue y OOyYaIOIMIUXCS TYMAaHUCTHUYECKUX OTHOIICHHH, MOHHUMaHUS
[IEHHOCTH XUMUYECKUX 3HAHUN ISl BBIPAOOTKU IKOJOTUYECKH 1IEJIECO00Pa3HOTo
MOBEICHUS B OBITY U TPYIOBOM MEATEILHOCTH B IENAX COXPAHEHUS CBOETO
3I0POBbsI M OKPYKAIOIIEH TPUPOIHOMN CPEbI;

" pa3BUTHE MOTHBAIlUM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHs OOIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY MPOQ WIS U HANPaBICHHOCTH AAJIbHEHIIIETO
oOydeHMUS.

Kypc HampaBiieH Ha pelieHue CIeayolux 3a0ay, 00eCeuynBalOIINX Peann3aiuio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JESITEIBHOCTHOTO MOAXOAOB K OOYYEHHIO XHMHUU
obyuaroruxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHuUs:

* (popMupoBaHHME TE€PBOHAYAJBHBIX CHCTEMaTH3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, HMX MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHHUHU; OBIIaJCHUE
MOHATHUIHBIM aIapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUWY;

" OCO3HaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XMMHMYECKOW HAyKH KakK OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHU HEOPTaHUYECKUX U



OPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOI'MX SBJICHUM JKUBOW W HEXHUBOU
MPUPOBI;, YIIyOJieHWE TMPEJACTABICHUM O MaTepualibHOM E€IUHCTBE MHPA;



" OBJIa/ICHUE OCHOBAMM XMMHUYECKOW IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAIU3UPOBAThH
1 00BEKTUBHO OIICHUBATh KU3HEHHBIC CUTYAIlHH, CBI3aHHBIC C XUMHUEH, HaBbIKAMH
0e3omacHOro oOpalleHusi ¢ BEUIECTBAMHU, HUCIOJIb3YEMBbIMH B IMOBCEIHEBHOU
KU3HU; yYMEHUEM aHAJIM3UPOBaTh M IUJIAHUPOBATH OSKOJOTHYECKH O€30mMacHoOe
MOBE/ICHUE B IIETISX COXPAHECHUS 3I0POBBS U OKPYKAIOIICH CPEIIbl;

* (popmupoBaHHE yMEHUI YCTaHABIMBATH CBSI3U MEXKIY PEaJbHO HAOIIOIaeMbIMH
XUMUAYECKUMH SIBICHUSIMH W TPOILECCAMH, TMPOHUCXOIAIIMMH B MHUKPOMHPE,
OOBSICHATh TPUYMHBI MHOTOOOpa3Wsl BEIIECTB, 3aBUCHUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHMSI, a TAK)KE 3aBUCUMOCThH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMbITa MCTONH30BAHUS PA3TMYHBIX METOJOB M3YYCHHS BEIICCTB,
HaOJTIOMEHUS 32 WX MPEBPAIICHUSAMH TPU MPOBEACHUN HECIOXHBIX XUMUUYECKHUX
HKCTIEPUMEHTOB C UCTIOJIb30BaHHEM JIA0OPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;

" (popMmupoBaHHE TpPEACTABIECHUN O 3HAYCHWW XUMUYECKOW HAYKH W PEIICHUU
COBPEMEHHBIX JKOJIOTHUECKHX IMpoOJieM, B TOM 4YHCIE B MPEIOTBPAIICHUU
TEXHOTEHHBIX M SKOJIOTHYECKUX KaTracTpod.

OcoOennocTn 0T0OOpa M afanTAlUM Y4eOHOT0 MaTepPHAaJIa N0 XUMHUH

OOyuenue y4eOHOMY TpeAMEeTy «XHUMHS» HEOOXOAMMO CTPOUTHh HAa CO3JIaHUHU
ONTUMAJBHBIX YCJIOBUW JJIsI YCBOCHHS NPOrPaMMHOIO Marepuaja OOydJaroIIUMUCS C
31IP. Bbonbiioe BHMMaHHE [OJKHO OBITH yHeNeHO OTOOpY Y4YeOHOro Mmarepuaia B
COOTBETCTBUM C MPHUHIIMIIOM JAOCTYIMHOCTH MPU COXPAHEHHUH 00IIero 6a30BOr0 YpOBHSI.
OH [10JDKEH 110 coiepKaHuIo 1 00beMy OBITh aanTUPOBAHHBIM 1t oOy4aromuxcs ¢ 3[1P
B COOTBETCTBHUH C UX OCOOBIMH 00pa3oBaTelIbHbIMU NOTpeOHOCTIMU. ClietyeT 00JIerYuTh
oBnajieHue wmarepuaioM oOyyatomumucs c¢ 3[IP mocpencTtBom ero aeTanabHOrO
OOBSICHEHUSI C CHCTEMaTH4YeCKUM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
OPUMEHEHUHN 3HAHUN C HUCIOIB30BAHMEM MPHUEMOB AJTOPUTMHU3ALMM U BU3YaJbHBIX
ormop, oOyueHus CTpykTypupoBaHuio wmarepuana. (Co3naHue WHAUBUAYaTbHBIX
KapTouek ¢ 3amgaHusiMu g oOydarommxcs ¢ 3[IP  u ynmpomeHHBIX KapT ypOKOB-
IPaKTUKYMOB C MOAPOOHON HHCTPYKIMEH aaropuTMa JeiCTBH)

Bonbiioe 3HadueHue A TOTHOIIEHHOTO YCBOGHHS y4eOHOTOo Marepuaja MMEeT
Oropa Ha MEXIPEIMETHBIE CBSI3M BOIPOCOB, U3YyYaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU TipenMeTramu  Kak «leorpadus», «DPusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT >K€ Y4YeOHBI Marepuans ¢ pas3HbIX TOYEK 3pEHHs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €T0 Jy4IIeMy OCMBICICHUIO, 00Jiee TIPOYHOMY
3aKpEIJICHUIO TTOYYEHHBIX 3HAHUN U MPAKTUUYECKUX YMEHUM.

IIpy moAroToBKE K ypoOKaMm Yy4YWTENb JOJKEH MPENyCMOTPETh (POPMHUPOBAHUE Yy
oOyJaromuxcsi yMEHH aHAIM3UPOBaTh, CPAaBHUBATH, 0000IaTh M3ydyaeMblil MaTepuall,
TUIAHUPOBATh TPEACTOSIIIYI0 paloTy, OCYIIECTBISATh CaMOKOHTPOJb. Heobxommmo
MOCTOSIHHO ~CJIEIUTh 3a TPABWIBHOCTBIO PEYEeBOTO O(GOPMIICHHSI BBICKa3bIBAHUN
obyuaroruxcst ¢ 311P.

B cBsi3u ¢ 0cOOCHHOCTSIMU MOBEICHUS U AesiTeIbHOCTH o0yyatomuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXO/IUM CTPOXKANUIINN KOHTPOJIb
COOJIOZIEHUS TPABUII TEXHUKHU 0€30MaCHOCTH MPU MPOBECHUH J1a00PATOPHBIX PadoT B
XUMHUYECKOM KaOHHETe.



IIpumepHbie BUABI AesaTeIbHOCTH o0yuaomuxcs ¢ 31IP, o0yciioBieHHbIE 0CO0BIMU
o0pa3oBaTeIbHBIMHU MOTPEOHOCTAMHU U 00ecCIeYnBAIOIIHE OCMBICJICHHOE OCBOCHHE
coaepxaHuu 00pa3oBaHMs MO NpeaMeTy « XuMH»

Conepxanue BUAOB JieaTeabHOCTH oOyyatomuxcsa ¢ 3[1P Ha ypokax xumuu
ornpezaenseTcss uX 0coobIMU 00pa3zoBaTeNIbHBIMU NOTpeOHOCTIMU. [ToMuMO MIMPOKO
ucnonb3yeMbix B OOIl OOO obmux ans Bcex 0OydyarolUXcsl BUJIOB JIEATEIbHOCTH
CleyeT YCWIUTh BUABl JCATENbHOCTH, CHEUUPUYHBbIE [JI JAHHOW KaTeropuu
o0y4Jaromuxcs, 111 00eCIe4eHUs: OCMBICIEHHOIO OCBOEHUS COAEpKaHUs 00pa3oBaHus
M0 MPEAMETY: YCUIIEHUE MPEIMETHO-IIPAKTUYECKON JEATENbHOCTH C aKTUBHU3aLUEN
CEHCOPHBIX CHUCTEM; Yepe/lOBaHUE BUIOB JEITEILHOCTHU, 3aJICUCTBYIOMIMX Pa3IuYHbIC
CEHCOpHBIE CHUCTEMBI; OCBOEHUE MaTepHasia ¢ ONOPOH Ha aJrOpUTM; «IOLIArOBOCTHY B
U3y4YeHUHU MaTepHalia; UCIOJIb30BaHUE JOMOJHUTENbHON BU3YyaJbHOW OMOpHI (IJIaHBI,
o0pa3libl, CXeMbl, IAOJIOHBI, ONOpPHBIE Ta0MIIb). J{s pazButus y oOyyatomuxcs ¢ 3[1P
YMEHHS JieJlaTh BBIBOABL, (DOPMUPOBAHUATPAMOTHOIO  PEYEBOTO BBICKA3bIBAHMS
HEOOXOIMMO HCIIOIB30BaTh OMOPHBIE cI0Ba U kiuiie. Ocoboe BHUMaHUE CIIETyeT
yAEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTepuaja: COCTaBICHHE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HHE TaOJMl, COCTaBIE€HHE KJIacCU(PHUKALMK  C
0003HaYeHHBIMU OCHOBAHMSIMU JIJIs KJIaCCU(DUKAIIMU U HATIOJTHEHUE UX TPUMEPAMHU U JIP.
[IpumepHas Temaruueckas ¥ TEPMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOIT
000.

Jis oOyuatomuxcst ¢ 3IIP cyiecTBEHHBIMM SBISIIOTCS NpUEMBl padOThI ¢
JEKCUYECKUM MarepuajoM 1o npeamery. [IpoBonutcs cnenumanbHas paboTta 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYaIOLIUXCS COOTBETCTBYIOUIEH TEPMUHOJIOTHUU.
N3yuaemble TEpMUHBI BBOJSATCS Ha IMOJUCEHCOPHOW OCHOBE, 00s3aTelbHAa BU3YyaJlbHAs
HOAJIEPKKA, aJTOPUTMBbI PabOTHI C ONPEEIEHUEM, OMOPHBIE CXEMBI JUIsSl aKTyalu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOTr0o npeamMera «XuMHUsH> B y4eOHOM IIaHe

B coorBerctBun ¢ ®DenepasbHBIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIEro oO0pa3oBaHUs YUYEOHBIA MpenMeT «XUMUS» BXOIUT B
npenIMeTHyI0 o0sacTh «EcTecTBEeHHOHAYYHBIE TPEIMETHI) U SIBISETCS 00S3aTeNbHBIM
JUTSL UBYYCHMUS.

Y4eOHbIM TJIaHOM Ha €€ u3ydeHue OTBeNeHO 136 yueOHBIX 4acoB — Mo 2 4 B
Hezento B 8 U 9 kiaccax COOTBETCTBEHHO.

Conepxanue y4deOHOTO TpeaMeTa «XuUMHs», TpenacraBieHHoe B [IpumepHoii
paboueit mporpamme, coorBeTcTByeT I'OC OO0, pazpadorano ¢ yuetom [Ipumepnoii
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS 110 YIEOHOMY
npeaMetry  «XHuMHus», COOTBETCTBYeT IIpuMepHON ananTUpOBAaHHOM OCHOBHOWM
o0Opa3oBaTeNbHOM TIPOrpaMMe OCHOBHOTO 00mero oOpa3oBaHUs OOydYarOImUXCs C
3a/IepKKOI MICUXUYECKOTO pa3BUTHUS.



COAEPXAHUE YUYEBHOI O IIPEJMETA «XUMUS»

8 KJIACC

IlepBoHauabHbIEe XUMHYECKHE IOHSATHUS

[Ipeamer xumun. Ponb xumuu 6 scusnu yenoeexa*. Tena v Bemectsa. Gu3nuecKre
CBOMCTBA BEWIECTB. ATrperarHoe COCTOSIHUE BELIECTB. Xumus ¢ cucmeme Hayk. UucTeie
BemiecTBa U cMecu. CriocoOnl pazaenenus cMecei. [IpaBuiia 6€30macHOro oopaieHus ¢
BELIECTBAMU U JIA0OpAaTOPHBIM 00OpynoBaHueM. [lonsamue o0 memooax NO3HAHUS 8
XUMUU.

ATOMBI ¥ MOJIEKYJIbl. XUMUUYECKUE AJIEMEHTHhI. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCHUTENbHASA aTOMHas Macca. [IpocTeie U ciiokHbIE BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuueckast ¢opmyna. BaneHTHOCTb aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
nocmosincmea cocmasa eeujecmg. OTHOCUTENIbHAsE MOJEKyJsipHass Macca. MaccoBas
JI071S1 XUMHUUYECKOTO AJIEMEHTA B COCIUHEHUU.

dusznyeckne M XUMUYECKUE sBIeHUS. XuMmudeckas peakuus. [IpuzHaku
XUMHYECKUX peakluid. YpaBHEHMsS] XUMHYECKUX PEaKIMil. 3aKOH COXpaHEHHUS MacChl
BenlecTB. Krnaccupukamuss XUMHUYECKUX peakuuid (COeIMHEHHS, PasNOKEHUs,
3aMelleHusl, 0OMeHa).

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCYIOH, ¢ MpaBUIaMH
paboThl B Jlaboparopuul U IpuEMaMH OOpalieHus ¢ JIA0OPaTOpPHBIM O0OOPYIOBAHUEM;
U3y4YeHHEe U OMucaHue (PU3NYECKUX CBOMCTB O0Opa3IOB HEOPTAHMYECKUX BEIIECTB;
Habmonenne pu3ndeckux (MIaBIeHUE BOCKA, TasHUE JIbJIa, paCTUpaHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJIEHCAIIUS BOJbI) M XUMHUECKUX (TOPEHHE CBEYH, POKAJIMBAHNE METHON
IIPOBOJIOKH, B3aWMOJICHCTBHE MeJIa C KUCIOTOM) SIBJICHUM, HAOJIOMEHHE W OIUCAHUC
NPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuii (pa3iokeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapus, pasnoxenue rugapokcuaa meau (1) mpu narpeBanuy,
B3aUMOJICHCTBHUE kelie3a ¢ pacTBopoM comu Meau (I1));u3ydenue cnocoOoB pasneneHus
cMeceil (C TMOMOIIBIO MarHuTa, (QUIBTPOBAHUE, BBIMAPUBAHUE, AUCTHILISAINUA,
xpomarorpadusi), TpOBEACHNE OYUCTKH MOBAPEHHOW CONH; HAONIONEHUE U OIHCAHUE
pEe3yJIbTaTOB MPOBEACHUS ONBITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl;
CO37]aHuE MOJIeJIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3znyx — cmeck razoB. CocrtaB Bozayxa. Kuciopom — 31eMeHT M mpocToe
BemecTBo. Haxoxkaenue kucimopona B mpupoje, Gu3nvecKkne u XUMHUYECKHUEe CBONCTBA.
Peakuyu ropeHust MpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOyYeHUs KUCIOpOAa B
naboparopun u npomviutiennocmu. Ilpumenenne kucimopona. [loHsiTHe 00 OKCHIax.
KpyroBoport kucinopoza B mpupojae. 0301 — aniomponHas Moougurayus KUciopood.

Tennoeou 2¢hghexm xumuueckou peakyuu, mepmMoxumudecKue ypagHeHus, 3K30- u
SHAOTEPMHUUECKUE PEAKLUUU. 10NIUBO: Y2O0lb U MemaH. 3azpsa3Henue 6030yXd, YCUleHue

! 3,I[CCB " Jajee KypCuBOM 0003HaYCHBI TEMBbI, U3YYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM ILIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0beM U3y4acMoro mMarcpuajia.



NAapHuKo8020 3¢pexma, paspyuieHue 030H08020 CIOsl.

Bonopon — anemeHT u mpocTtoe BenecTBO. HaxoxaeHne Bomopona B MPUPOJE,
dbu3nUecKre U XMMUYECKHEe CBOMCTBA (Ha MpUMEpe B3aUMOJICUCTBUS ¢ HEMETAIaMU U
OKCHJIJAMU METAJJIOB), TPUMEHEHHE, cnocoObl nonyyenusi. [IoHsITHE O KUCIOTAX U COJISX.

KomnuecTBo BemectBa. Monbs. MonsipHasg macca. 3akoH Aoraiapo. MonsipHbId

00BEM ra3oB. Pacuersl mo xumuueckoit popmyse. PacueTsl MaccoBO# 10JIM XUMUYECKOTO
AJIEMEHTAa B COEMHEHNHU, KOJTUYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJISIPHOTO 00beMa
ra3oB. Pacy€Tel 10 XUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmea 600vl. Bona. Ee coctaB, ctpoeHue u Moiekynbl. Booa kak
pacmeopumens. PactBopbl. [lonamue 0 HACLIWEHHBIX U HEHACLIWEHHBIX pPACMBOpax.
Ilouamue pacmeopumocmu eewpecme 6 6ode. PacueT mMaccoBOW J0fM BeIIeCTBa B
pacTtBope (TIpolleHTHAsi KOHIIGHTparusi). MaccoBas JoJis BEIIeCTBa B PacTBOpE.
Xumuueckue ceoticmea 600bl (PA3N0NHCEHUE, PeaKyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepvl (IV) peaxyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonamue 06 ocnosanusx. Ponb pacmeopoé 6 npupooe u 6 scuznu uenosexa. Kpyeosopom
600b1 6 npupode. 3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OUMCTKA MIPUPOTHBIX BOJI.

Baxneitimue  kjmacchl  HeopraHuyeckux — coenuHeHui.  Knaccudukanms
HEOpraHnueckux coeauHeHui. OKCUAB: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Hecolleobpazyowue - Ha npumepe oxcuoa yernepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBONCTBA OKCHJIOB
(B3auMopeiicTBe ¢ BONOHM, Kucioramu, Imienodamu). OcHoBanus. Kiaccudukaius
OCHOBaHWW: WIEIOYM U HEPACTBOPHMBbIE OCHOBaHMS. HomeHKnarypa OCHOBaHHM.
du3znueckue M XHUMHUYECKHE CBOWCTBA OCHOBAaHMN (B3aMMOJEHCTBUE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMu, COsiMuU). [lonyuenue ocnogaruii.

Kucnotsl: cocraB, knaccudukanus, HOMEHKIATypa, (GU3NUECKUEe U XUMUUYECKHE
CBOMCTBa (B3aMMOJICHCTBUE C METAJUIAMH, OCHOBHBIMU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMU, Ha TIPUMEPE COJISTHOM M CEPHOU KHUCIOT), CnOCoObl noiydenus. P akTuBHOCTH
metaiioB H. H. beketora. Conu (cpenHue): HOMEHKIIAaTypa Cojiel, cnocoowvl noyueHus,
B3aUMOJICMCTBUE COJNEN C METAJJIaMU, KUCIIOTaMH, II€JIOYaMH U COJISIMH, IPUMEHEHUE.

[lonsitue 00 aM@oTepHBIX TUAPOKCHAAX (HA TPUMEpPe LHUHKA U AIIOMUHUSA):
Xumuyeckue ceoucmea (83aumooeicmeaue ¢ KUCIOMmamu U weiodamu, pasiodxceHue npu
Hazpesanuu) u noiyyexue.

I'eHeTnyeckass CBA3b MEXKAY KJIaccaMd  HEOPraHUYECKUX  COECAUHEHUM.
['eneTnueckue psapl.

XHUMUYECKHUM SKCIIEPUMEHT: KAUECTBEHHOE OIPEACIICHUE COAECPKAHUs KUCIOpOAa
B BO3/1yX€; MOJYYEHUE U U3YUEHUE CBOWMCTB KHUCIOPOJA; HAOIIONEHUE B3aUMOJICUCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUSI BOBHUKHOBEHUS U MIPEKpAIEHUs TOpeHus (moxapa);
O3HaKOMJIEHUE C 00pa3liaMu OKCUJOB M ONKMCAHUE UX CBOMCTB; MOJYYEHUE U U3YUEHUE
CBOKMCTB Bojopona (ropeHue); HaOmoneHne oOpas3IoB BEIISCTB KOJIMYECTBOM | MOJb;
UcCleIOBaHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA;
B3aMMOJICIICTBHE BOJIbI C METAJUIaMH (HATPUEM U KaJIbLIiEM) (BO3MOXKHO UCIOJIB30BaHUE
BHJIEOMATEPHUAJIOB); OMNpPEACIICHHE PAacTBOPOB KHUCIOT M WIEJIOYEH C TOMOIbBIO
WHJIMKATOPOB; UCCIIe0BaHUE 00pa3I[0B HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;
HaOIIOIEHUE W3MEHEHUsS OKpacKH HWHIUKATOPOB B PACTBOpAaxX KHUCJIOT M IIEJIOYEH;



n3yueHue B3aumoneiictBus okcuna meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METaJUIlaMH, peakUud HEeUTpaIu3alyu; [OJYyYECHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OIHOI'0 METajula APYruM U3 pacTBOPA COJIM; PELICHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o TemMe «BakHeHIne KiIacchl HEOPraHMYECKUX COCAUHEHUN.

IHepuonuyeckui 3akon u Ilepuoanyeckas cucrema

xumnuyeckux ieMeHToB /I. U. MenneneeBa. CTtpoeHue aTroMoB. XUMHYeCKas

cBsI3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBbIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(PUKAIMK XUMUUECKUX 3JIeMEHTOB. [loHsATHE O Tpymax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIC U IIEJTOYHO3EMEJIbHBIC METAJUIbI, TaJIOTeHbI, UHEPTHHIE
rasbl). DiemeHmol, KOmopwvie 00pasyom amgpomepHvie OKCUObL U 2UOPOKCUOBL.

ITepuonuueckuii 3akoH. llepuonnueckass cuCTEMAa XUMHYECKUX DJIEMEHTOB
. U. Menneneesa. Koporkonepuoanas u oaununonepuoonas ¢hopmsl llepuoanueckoi
cucTeMbl Xumuueckux aeMeHToB /. . Menaeneesa. [lepuonst u rpynmnsl. @usnueckui
CMBICJI TOPSJIKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYMIIBI DIIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. HMzomonsi. InekrpoHsl. CTpoeHHe
ANEKTPOHHBIX 000704YEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMeHTOB llepuoanueckoi
cucrembl JI. WM. MenaeneeBa. XapakTepUCTHKa XHUMHUUYECKOTO OJJIEMEHTa IO €ro
nonoxkenuto B [lepunonnueckoit cucreme 1. . Menneneena.

3axonomepHocmu usMeHeHUs: CBOUCME DNIeMEHMO8 MANbIX NePUod08 U 2lLABHbIX
nooepynn, 6 3A8UCUMOCMU OM AMOMH020 (NOPsA0KOB020) HoMepa 3HaueHue
Ilepuoouueckoco 3axona u Ilepuoduyeckotl cucmemvl XUMUYECKUX DIEMEHMO8 O
pazeumus nayku u npakmuxu. /. 1. Menoeneeg — yuénwiil u epaxcoanuH.

Xumuueckas CBs3b. KoBalieHTHas (moJjispHass W HEMOJSIpHAs)  CBA3b.
InekmpoompuyamenbHOCmMb AmMoMOo8 XUMUYecKux snemernmos. IoHHas CBA3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. I[Iporeccsl
OKUCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKHH DKCIIEPUMEHT: H3y4YeHHE O0Opas3I0oB BEIISCTB METAJJIOB |
HEMETAJIJIOB; B3aMMOJICHCTBUE THUIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT U IIEIOYEH;
MPOBEJICHUE ONBITOB, WITIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3ioKEeHUs, COSTUHEHUA ).

MesknpeameTHble CBA3H

Peanmmzanust MeEXNpeaMETHBIX CBA3eld MNpH HW3YYCeHUW XMMHH B 8 Kiacce
OCYIIECTBISICTCS Yepe3 UCIOb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX ITOHSATHH, TaK
U TIOHATUH, SBISIOMIMXCS CHCTEMHBIMH JUIS OTICIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO6mue ecTeCTBeHHO-HAYYHBIC TIOHATHS : HAydHBIN (DaKT, TUIIOTE3a, TCOPHSI, 3aKOH,
aHalli3, CHHTE3, KiacCcu(UKanusg, MePUOIUIHOCTh, HAONIONCHUE, HKCIICPUMECHT,
MOJICIIMPOBAaHHE, U3MEPEHHUE, MOJICIb, IBJICHHUE.

dusnka: mMarepus, aToM, 3JICKTPOH, IMPOTOH, HEHTPOH, WMOH, HYKJIHUJ, HU30TOIbI,
PaauoOaKTUBHOCTh, MOJCKY/IA, OJJICKTPUYSCKUN 3apsij, BEIISCTBO, TEI0, OO0BEM,
arperaTHo¢ COCTOSIHUE BEIIEeCTBA, ra3, (PU3MUCCKHC BEIMYHMHBI, CIHHHUIIBI H3MEPEHUS,
KOCMOC, TJIAaHEThI, 3BE31b1, ColHIIE.

buonorus: ¢porocunres, npixanue, onocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEpPaAIIbl, TOPHBIE TOPOJBI, MOJE3HbIE
MCKOIIaeMbI€, TOIUTHBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUUYeCKAasi peakuusi

Ilepponuueckuit 3akoH. llepuonuueckas cucTeMa XHMHUYECKHX DJIEMEHTOB
. U. MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KAJIbIHUSI U UX COCTUHECHUH B
COOTBETCTBUHM C TIOJIOXKEHUEM dJ1eMeHTOB B [lepronnyueckoil cucteMe M CTpOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOM CBs3U. TUMBl KPUCTAJUIMUYECKHUX
PEIETOK, 3ABUCUMOCHb CBOUCME Geuiecmed Om Muna KPUCMAailudeckou peulémrku u
8UOA XUMUUECKOU CBA3U.

Knaccudukarus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHapOoaHas U
TpUBHUAJIbHAS ). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kjaccam
HEOPTraHMYECKUX COCTUHECHUM, TEHETUUECKasl CBSI3h HEOPTaHUYECKUX BEIIECTB.

Knaccuduxarus XUMHUYECKUX peaklMi MO0 pa3IMUYHbIM MpHu3HaKaM (110 YUCTY U
COCTaBy YYacCTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHECHUIO
CTeNIeHEHl OKHCIIEHUS XUMHUYECKHX DJIIEMEHTOB, IO 00pamumMocmu, no YYacmuio
Kamanuzamopa). IK30- U SHAOTEPMUYECKUE PEAKINU. ]epmoxumuiecKue ypasHeHus.

llonamue o cropocmu xumuyeckou peaxkyuu. Illonamue 06 obpamumvix u
HeoOpamumvlx Xumuyeckux peakyusx. I[lonamue o0 20MO2eHHbIX U 2emepOceHHbIX
peaxyusx. [lonamue o xumuyeckom pasnogecuu. Cmewjenue Xumuyecko2o pagHoB8eCUsl.
Daxmopul, erusAlOwUe HA CKOPOCMb XUMUYECKOU DeaKkyuu U NOJOHCEHUE XUMUUECKO20
PABHOBECUS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakuuu, AIIEKTPOHHBIN Oamanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBleHUE YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUN C UCTIOJIB30BAHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopusi AIEKTPOIUTUUECKOW OUCCOLUUALNU. DJIEKTPOIUTUUYECKAsT AUCCOLMALINS.
DNEKTPONUTHI U HEINEKTPOIUThl. KaTnoHbl, aHMOHBL. Mexanuzm ouccoyuayuu geujecmes
C PA3IUYHLIMU 8UOAMU XuMudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U c1a0bIe IEKTPOITUTHI.

Peakniuu nonHoro obMeHa. YcioBUS NMPOTEKAaHUS PEAKIMA HMOHHOTO OOMEHa 10
koHLA. [losHBIE M COKpaIllEHHBIE MOHHBIE YPAaBHEHUS peakuid. XMMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM M COJIEM B CBETE€ MPEACTABICHUU 00 3BIEKTPOIUTUUYECKOU
mucconuanun. Cpena pactBopa. KadecTBeHHble peaklMM HAa KaTHOHbI M AHUOHBI:
XJIOpUA-, OpoMHI-, HOAUA-, CyiIbdar-, KapOOHAT-, cHIHMKaT-, ¢ocdar- aHUOHBHI;
THJIPOKCH/I-MOHBI;, KATHOHBI aMMOHHSI, MarHusl, KJIBIIUS, AIFOMUAHUS, JKene3a (2+) u (3+),
menu (2+), TMHKa, MPUCYTCTBYIONIUE B BOJHBIX PACTBOpaAX.

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTALUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMeTauioB (rpadura u anmasa),
CIOXHBIX BEUIECTB (XJIOpUAa HaATpHsl); KCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW pEeakiuu OT BO3ACHCTBHUS Pa3NUYHBIX (DAKTOPOB; MCCIEIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOLMAIIMN KUCTIOT, IIEI04Yel U



coiel  (BOBMOXKHO  HCIIOJNIB30BaHWE  BHUACOMATepPHANIOB); IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIONIUX TMPU3HAKU TPOTEKaHUsI peakiuii MOHHOro oOMeHa (oOpa3oBaHUE
ocajika, BBIJICTICHUE Ta3a, 0Opa30BaHKE BOBI); OMBITOB, WITIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi  (TOpEHUE, peakIuu  PaslIoKEHUs,
COCIIMHCHHUS); PACTIO3HABAHUE HEOPTAHMUYECKUX BEIIECTB C TOMOIIBI0 Ka4eCTBECHHBIX
peaKIuii Ha HOHBI; pEIICHUE PKCIIEPUMEHTAIBHBIX 3a]1ad.

HeMmeTanbl 1 MX coeTMHEHUSA

O6mass  xapakrtepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapaKTepHbIe cTeneHu okucieHusl. CTpoeHue u GU3nIecKre CBOMCTBA MTPOCTHIX BEIIECTB
— TaJIorTeHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOJIEHCTBUE C METaJIJIaMH,
HEMETaJUIaMl — BOJOPOAOM M KHUCIOPOAOM, wenouamu). XiaopoBomopora. ComsiHas
KHUCIIOTa, XUMHUYECKHUE CBOWCTBA, nonyuyeHue, TpPUMEHEHUe. Jlelicmeue xaiopa u
XJ10p0B000POOA HA Opeanusm 4denosexka. BakHeWIlIMe XJIOPUIbI U UX HAXOXKICHUE B
pUpoJIe.

O6mas xapakrepuctuka dJeMeHTOB VIA-rpynmbl. OCOOGHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U CepPbl. XapaKTepHbIE CTEIICHU OKUCIICHUSI.

Crpoenue u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPHI.
AmtoTponiHble MOIU(UKAIMK KHCJIOPOJa U CEpbl. XHWMHUYECKHE CBOWMCTBA CEpbI
(B3aMMOJICICTBUE C HeMmemallamu — BOIOPOJAOM U KHUCIOPOJAOM, METaJlIaMH,
KOHYEHMPUPOBAHHbIMU a30mHOU U ceprou kuciomamu). CepoBOIOPOA: CTPOCHHE,
duznueckne U XMMHUYECKHe CBOMCTBA (KHCIOTHBIE U BOCCTAHOBHUTEIBbHBIE CBOICTBA).
Oxcupl cephl Kak MpeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUcioTa: pu3ndeckue
U XUMHYeckue cBoicTBa (oOmue u crneuuduueckue). Conu CEepHOW KHUCIOTHI,
KauecTBeHHasi peakius Ha cyibdar-uoH. CepHuUcTass KUCIoTa. Xumuueckue peaxyuu,
nexcawjue 8 OCHOBe NPOMBIULIEHHO20 CNocodOa NOJy4eHusi CepHOU  KUCIOMbL.
Haxoxnenue cepol u €€ coequaeHuil B mpupoae. [IpuMenenune cepel U €€ COEAUHEHUN B
ObITYy M B TMPOMBIIUICHHOCTH. XuMuueckoe 3acpsa3HeHue OoKpyxcaroujei cpeovl
COeOUHeHUAMU cepbl (KUCTOMHbIe 00H#COU, 3a2ps3HeHUe 6030YXa U 8000EMO8), CHOCOObL
€20 npedomepauyeHus.

O6mas xapakTepuctuka 371eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u ocdopa, XapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHEe B Tpupone, (PpuU3MYeckre W XUMHUYECKHUE CBOMCTBA
(B3auMoOJElCTBUE C METAJUIaMHM M HEMETAJUIAMH - KHUCJIOPOAOM U BOAOPOIOM).
KpyroBopor azora B mnpupoge. AMmuak: (U3HMYECKHE M XUMHUYECKHE CBOWCTBA
(oKucIeHue, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), nojayueHue u npuMenenue. Conu
aMMOHMUSI: COCTaB, (PU3NYECKHE U XUMUIECKHE CBOWCTBA (Pa3I0KEHUE, B3AUMOICHCTBUE
co mienovyamu), npuMeHeHue. KauecTBeHHass peakiusi HA MOHBI aMMOHHUS. A30THas
KHCIIoTa, € (Qu3nUecKkne W XHMHYECKHE CBOWCTBA (0OIIME H CIenu(pUYISCKue),
nonyuenue. Hutpatel (pasznoxeHue). A3oTucras kucjoTa. Vcmonb30BaHUE HUTPATOB U
cojiei aMMOHHMSI B KaueCTBE MUHEpAJbHBIX yAOOpeHull. Xumuueckoe 3acpszueHue



oKpydHcaroujell cpedvl CoOeOUHEeHUAMU a30ma (KUCTOmMHble 00HCOU, 3azpsi3HeHuUe 8030yXa,
nou8bl U B000EMOB).

®docdhop, anromponnvie moouguxayuu gocgopa, Gpuznueckue U XUMHYECKHUE
CBOICTBA (B3aMMOJEHCTBHE C METaNIAMHU, HEMETAJUIAMH, KOHYEHMPUPOBAHHbIMU
asomnoui u cepnou kucromamu). Oxcun dochopa (V), oprodochopHas kuciora:
¢uznueckue M XUMHUYECKUE CBOICTBa, noayuenue. Illonamue o MuHepaibHbIX
y0ooperusx: Humpamol u ocamoit. Ilonamue o xomniekcHvix y0obperusx. OOmas
XapaxkTepucTuka 31eMeHToB [V A-rpynmnel. OCOOGHHOCTH CTPOCHHS aTOMOB yIiiepoaa u
KpeMHUs. BaleHTHOCTh M XapaKTepHBbIC CTCIICHW OKHUCJICHHsS aTOMOB YIJlepoia H
KpeMHHus. PacripocTpaHeHue yriepo/ia B MpUpoJie, XapaKTEPHbIE CTETICHU OKUCIICHUS.

VYrnepon, amnorponubie Moaudukanuu (rpadur, anmas), QuU3MUECKUe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEECTB (B3aUMOJICHCTBUE C MeTaJlllaMy, HEMETaJlJlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U CcepHou Kuciomamu). AncopOuwms. KpyroBopor
yoiepoaa B mpupogae. Okcuapl yriaepona, ux (uU3MYecKMe M XMMHUYECKHE CBOMCTBA,
NOJyYeHHe W TpPUMEHEHHUe, JCHCTBHE Ha OpraHu3M 4YeloBeKa. JKonozuueckue
npobnemol, cesizanHvie ¢ okcudom yeaepooa(lV), eunomesza enobanrbHo20 nomenyieHus.
KIuMama, napHuxoswlli 3¢gexm. YTollbHAs KUCIOTa U €€ CONu, X (U3MYecKue u
XUMHYECKHE CBOWCTBA, noyueHue u npumernenue. KauecTBeHHas peakiys Ha kapOoHar-
noHbI. Vcnonp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIBCKOM
XO35IMCTBE.

OO6mue mpencrasieHuss 00 OCOOEHHOCTSX COCTaBa U CTPOCHUSI OPraHUYECKUX
COEIMHEHUN yrieposaa (Ha mpuMepe MeTaHa, STUIeHA, 3TaHOla, YKCYCHOM KUCIIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugurayus opeanuuecxkux sewjecms. Ilonsitue o
OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX: )KUpaxX, OeIKaxX, yIIIeBoAaX — W UX POJU B KU3HU
yesioBeka. MamepuaibHoe eOUHCMB0 OP2aHU4eCcKUX U Heop2aHU4ecKux coeouHeHull.

Kpemuuii, ero ¢usuveckue u XUMHUYECKHE CBOHCTBa (Ha TpuUMepe
B3aMMOJCHCTBUS C METAJUIAMH U HEMETAJUIAMH ), nojyyerue u npuMenenue. CoeouneHus
KpemHus 8 npupooe. Obwue npedcmasneHus ob oxcude kpemuusa(lV) u kpemHuesoi
kuciome. Cunuxamol, husuyeckue u Xumuieckue c8oUCmea, noiyyerue u npuMeHeHue 8
ObIMY, NPOMBIUAEHHOCINU (8 MEOUYUHCKOU, D1eKMPOHHOU, CMPOUMenvHol u op.).
Baoicnetiwuue cmpoumenvHvle mamepuanvl. Kepamuxa, CMeKio, yYemeHm, OemoH,
arcenezobemon. Ilpobremvl 6€30naAcHO20 UCNONL308AHUSL CIMPOUMETbHBIX MAMEPUANos 8
NOBCEOHEBHOU HCUSHU.

XVUMHUYECKUI JKCHEPUMEHT: HW3y4YeHHE OO0pa3loB HEOPTaHWYECKHX BEIECTB,
CBOWCTB COJISIHOW KHCJIOTBI; MPOBENECHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUA-UOHBI U
HAOJIFOZICHUE TIPU3HAKOB HX TMPOTEKAHUS; OIBITHl, OTpakawmue (U3NYECKUE W
XAMHYECKAE CBOWCTBA TAJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO WCIOJIb30BaHUE
BHUJIEOMATEpPHUAIOB); O3HAKOMJIEHHWE ¢ o0pa3lamMu  XJOpPUAOB  (TaJIOr€HUIOB);
O3HAKOMJICHHE C oOpasmamu cepbl U e€ COCOUHEHUSMH (BO3MOXXHO HCIIONIH30BAHUE
BUJIEOMATEpPHAIOB); HAONIOAEHUE TMporecca OOyIMBaHUS caxapa TIOA JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIJIOTHI; U3YUYEHHE XMMHYECKUX CBOMCTB pa30aBlIC€HHOM
CEpHOM KHCIIOTHI, IPOBEJICHUE KaYeCTBEHHOUW peaKIuu Ha Cyab(ar-noH u HaOIIONEeHNE
MpU3HaKa e€ MPOTEKaHUs; O3HAKOMIICHUE C (PU3NUEeCKMMHU CBOWMCTBaMU a30Ta, gocdopa
U UX COCIUMHEHHUM (BO3MOXKHO MCIIOJIL30BaHHE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX



u ¢pochopHbIX yIoOpeHUil; NOJTyYeHHEe aMMHUaKa U U3yYE€HHUE €r0 CBOMCTB; MPOBEACHUE
Ka4eCTBEHHBIX pPEaKlIMid Ha MOH aMMOHHUA M (oc(darT-uoH M U3yYEHUE MPU3HAKOB HX
[IPOTEKAHUA, B3aUMOICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEABIO
(BO3MO’KHO HCIIOJIb30BaHUE BHJEOMATEPUAJIOB); U3yYEHUE MOJEIEH KPUCTAIIIMYECKUX
pelérok anMasa, rpadura; O3HAKOMJIEHHE C IPOLIECCOM aAcoOpOLUN pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM IHIPOTHMBOrasa; IOJIy4YEHUE
YIJIEKHCIIOTO Ta3a W U3YyYEHHE €r0 CBOWCTB; MPOBEACHUE KAUYECTBEHHBIX PEAKIMN Ha
KapOOHAaT- U CUJIMKAT-UOHBl U U3yYEHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIHMEN CHIIMKATHON MPOMBIIUICHHOCTH; PEIIEHUE HKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «BaxxHelmue HeMeTaluIbl U UX COSIUHEHUS».

MeTaajabl 1 UX COeTUHEHHUS

OO6m1as xapakKTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU X
nosioxenust B [lepuoguueckoit cucreMe xumuueckux sneMeHToB J[. M. Menaeneesa u
ctpoeHusi aroMoB. CTpoeHHE METaIOB. MeTauiMdeckass CBA3b W METauIMYecKas
KpUCTAJUIMYECKasd peIIETKA. OJICKTPOXUMUYECKUM Ppsii HANpsOKEHUM METaJlJIoB.
OuU3NYECKUEe M XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOACHCTBUE C KHUCIOPOIOM,
BONION, Kuciotamu). Obwue cnocobvl noayuenus memannos. llowsmue o Kopposuu
Memainios, OCHOBHble CNOCOObl 3auumsl ux om kopposuu. Cniasvl (cmaiv, uyyeyH,
O0PANIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuonnueckoi cUCTEME XUMHYECKUX
anemeHTOB /. 1. MenpaeneeBa; crpoenue atomoB. Haxoxnenue B mpupone. Pusndeckue
U XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHIBI HATPHS
u Kanus. [[pumeHeHne menouYHbIX METAIJIOB U UX COCIMHEHMUI.

[Ilenoyno3emeNbHBIE METAJUIBI MATHUM U KaJIbIUK: TTOJI0KEeHUE B [leprognueckoit
cucteMe XuMndeckux siemMeHToB . 1. MeHneneeBa; CTpoeHrE UX aTOMOB; HAX0KICHUE
B npupone. PU3nUecKue M XUMHYECKHE CBOMCTBA MarHus W Kajablusa. Baxueimue
COCMHEHUS Kalblus (OKCHM, THAPOKCHI, COJH). JKécmrxocmb 600bl U Ccnocodvl eé
yCmpaHeHus.

AnoMUHME: TIONIOKeHHE B llepuonndeckoil CHUCTEME XUMHMUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpo€HHE aroMa; HaxOoxKAeHUE B mpupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBa amioMHHHSA. AMQOTEpHBIE CBOWCTBA OKCHJA M THIPOKCHIA
AJTIOMHUHUSL.

Kenezo: momoxenne B Ilepuonnyeckodl CUCTEME XUMHYECKHX 3JIEMEHTOB
J. . MengeneeBa; CTpO€HME aToMa; HaxOoXAeHUEe B npupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA >kejie3a (B3aUMOJICMCTBUE ¢ METaJlJIaMH, KUCIOTAMH U COJISIMH).
Oxkcunbl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): cocras, cBoiCTBa U nonyueHue.

XUMUYECKHI IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJJIOB M CIJIaBOB, UX
(U3UYECKIMHU CBOMCTBAMH; HM3yYCHHE PE3YyIbTaTOB KOPPO3UH METAILIOB (BO3MOXKHO
HCIIOIB30BaHUE BUICOMATEPHAJIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/Ia KaJbIIHS H
HaTpus C BOJOM (BO3MOKHO HCIOJBb30BAHUE BUACOMATEPUAIIOB); UCCIEOBAHUE CBOMCTB
KECTKOM BOJIBI; MpoOIlecca TOPEHHUs Keje3a B KUCIOpoje (BO3MOXKHO HCHOJIB30BaHHUE
BHJICOMATEPHAJIOB); NMIPHU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIui Ha MOHBI (MarHus,
KaJblius, anomMuHusa, 1uHKa, xene3a(ll) m xenesza(lll), menu(Il)); naGmionenuve u



ONMCAaHUE TMPOLECCOB OKpAIIWBAaHUA IUIAMEHU HOHAMU HATPUA, Kaausd MU KaJbLusd
(BO3MOXXHO UCIIOJIb30BaHME BHICOMATEPHUAIIOB); HCCieloBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCUIA ATIOMUHUSA U THUAPOKCHIA IUHKA; PEIIEHUE DKCIICPUMEHTAJIBHBIX 3a/1a4 I10
TeMe «BakHenIimne MeTalibl U UX COCAMHECHUSY.

Xumus u oKpycarouas cpeoa

Hosvie mamepuanvl u mexuonoeuu. Bewecmea u mamepuanvi 6 no8ceoHe8HOU
ocuznu  yenoseka. Xumus u 300posve. besonacnoe ucnonv3osamue eeujecms U
Xumuyeckux peaxyuii 6 oOwmy. Ilepeasi nomowb nNpu  XUMUYECKUX — 0XHCO2AXU
ompasnenusx. OCHO8bI 3IKONOCUUECKOU 2epamomuocmu. Xumuueckoe 3acps3HeHue
oKpydicaroujell cpedvl (npedenvras oonycmumas konyenmpayus eewpecmes — I1/[K). Ponb
XUMUU 8 peueHUU IKOLOSULeCKUX NPOOTIeM.

Ilpupoounvie ucmounuku yeneeo0opooos (yeoib, HPUPOOHBIU 2a3, Heghmy),
NPOOYKmMbl UX Nepepabomiu, ux poib 6 ObIMy U NPOMbIULIEHHOCHIU.

Xumuyeckuii sKkcnepumenm: usyderue obpazyo8 Mamepuanios (Cmekio, Chidebl
Memanios, NOIUMepHble Mamepuaivl).

MesknpeaMeTHbie CBA3U

Peanmuzammst MeXNpeaIMETHBIX CBs3ed IpU HM3YYCHHMM XHMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTIONH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIMA, TaK
U TIOHSTHUH, SBIAIOMIMXCS CHCTEMHBIMH JUISI OTHENbHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO IIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHSTHS: HAYYHBIN (PaKT, rMoTe3a, 3aKoH, TEOpHs,
aHajau3, CHUHTE3, KiaccU(UKaIMs, TMEePUOANYHOCTh, HAOIIONEHUE, HSKCIEPUMEHT,
MOJICIMPOBaHNE, W3MEpPEHHEe, MOHEeNb, SBJICHUE, MapHUKOBBIN 3P (DEKT, TeXHOJIOTHf,
MaTepHUaJbl.

®duznka: marepus, atoM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, AJNEKTPUUECKUN 3apsjl, MPOBOJHUKH, MOTYIMPOBOIHUKH,
TURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, T€NO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMUECKass pemeTka, CIUIaBbl, (U3HUYECKUE
BEIIMYMHBI, E€AWHHIIBI HU3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CounHre.

buonorusi: ¢orocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MHHEPAIbHBIC
yAOOpEeHMs, MUKPOIIIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATEIIbHBIC BEIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOIBI, TOJE3HBIC
MCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

IIpuMepHBbIe TeMBbI NPAKTUYECKUX PadoT:
1. Jlaboparoproe oO6opymoBaHUE U TIPUEMBI
oOparnieHus c HUM. [IpaBuna 6e3onacHoi pabOTHI B
XUMHUYECKOM J1Tab0opaTopuH.
2. OuucTKa 3arpsi3HEHHON TTOBapEHHOM COJH.
3. [Ipu3Haku MpoTeKaHUS XUMUICCKUX PEAKITUN.
4. ITonyyeHue KUCIOPOJia U U3YyYEHUE €T0 CBOMCTB.
5. [lonyuenue BOAOpOAA 151 W3YUYECHHUE ero CBOWCTB.



6. [IpurortoBiieHue pacTBOPOB C OIPEHACICHHOM MacCOBOM J0jeu
PacTBOPEHHOTOBEILECTBA.

7. Penienune DKCIIEPUMEHTAJIBHBIX 3a1a4
o TeEME «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
COETUHEHUN Y.

8. Peakuun HOHHOTO OOMEHA.
9. KauecTBeHHBIE peaKIMy Ha HOHBI B PACTBOPE.
10. ITonyueHne aMMHaKka U U3y4eHHE €ro CBOMCTB.
11. ITonyyeHue yrieKUCIoro ra3a u u3y4yeHue ero CBOMCTB.
12.  PemieHue sxcniepuMeHTaNbHBIX 3ada4 1o Teme «Hemeramisr 1V — VII
IpyHI UUX COCTUHEHUN».
13. Pemienue skcriepuMEHTalIbHBIX 3a/1a4 10 TeMe «MeTasibl 1 UX COeTUHEHUSD.
[Ipy mnpoBeneHMH NPAKTUYECKOW paldOThl KaxAbld €€ JTalm BbIIOJHAETCS
oOyyatomumucs ¢ 3[IP BmecTe ¢ yuuTeneM W MojA €ro pykoBoacTBoM. Ha mocke
00s13aTeTbHO BBIBEIIMBAIOTCS TMpaBUJIa TEXHUKUA OE30MaCHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BHUAY paOOThl, JaeTcsl MpaBuUiibHAA 3amuch (HOPMYIT M YKa3bIBae€TCsS I1IEJb
npoBesieHus: padotel. [Ipyn HEOOXOAMMOCTH JAaeTCsl BU3yaJIbHbBIN aJITOPUTM BBITIOIHEHUS
3a/lanusg. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOIIMMUCS BBITOJIHSAEMbIX JEUCTBUN U
HOJTYYEHHOI'O pe3y/bTara.

IIpumepHbIe KOHTPOJIbHO-U3MEpPHUTEIbHbIE MATEPHUAJIbLI 10 XUMHH

JUiss opraHu3aliu TMPOBEPKH, ydYeTa W KOHTPOJS 3HAHWNA OOYYAIOIIUXCS TI0
NpeaMETy MPEeIyCMOTPEHBI KOHTPOJIbHBIE pabOThI, CAMOCTOSITEIIbHBIE PabOTHI, 3a4€ThI,
npakTHdeckue padoThl, TecTupoBaHue. OIHMM W3 METONOB KOHTPOJS PEe3yJIbTaToB
oOyuenusi oOydaromuxcsi ¢ 3[IP sBuseTcs MeTon MNOIMBAPUATHBHOTO SKCIpecc-
TECTHPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIMYUTENBHBIMH YepTaMHU
SBIISTIOTCSL ~ OTIEPAaTUBHOCTh,  BBICOKAs  CTENEHb  HWHIWBUAYyaJTW3allud  3HAHHMA,
CPaBHHUTEJIPHO MaJble 3aTpaThl BPEMECHH U TPYy/Ia Ha MIPOBEPKY OTBETOB OOYJAFOIIUXCS.

st oOyuatomuxcs ¢ 3IIP Bo3MOokHO m3MeHeHue (POPMYITHpPOBKHM 3alaHUil Ha
«TIOIIATOBYIO», aJlanTallvs MPEeAJIaraeMoro OOydJaromeMycs TECTOBOTO (KOHTPOIBHO-
OIICHOYHOTO) Marepuajia: WCIOJIb30BaHNE YCTHBIX M MUCHMEHHBIX WHCTPYKIIUM,
VIOPOIIEHUE MIUHHBIX CIOXKHBIX (OPMYIUPOBOK MHCTPYKIIMM, pEIICHHE C OMOpOd Ha
anTopuTM, 00pasell, UCIOJIb30BaHUE CITPABOYHON MH(OPMAITUH.

KoHnTposbHbIe padoThl IO TEMaM

B paboueii mporpamme mpenycMoTpeHo 9 KOHTPOIBHBIX padoT:

Kommpononas paboma Ne 1. IlepBoHadanbHble XUMHYECKHE TIOHSTHS.
XUMHUYECKUE DJIEMEHThI. XUMHUUECKUEe (OPMYITBI U YpaBHEHHUS.

Koumponvnas paboma Ne 2. Tlepuonanueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneera. CTpoeHue aroma.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Konmponvuas paboma Ne 4. Kucnopon. Oxkcunasl. ['openue. Bogopoa. Kucnotsr.
Conn.



Koumponvnaa paboma Ne 5. O60011eHUEe CBEAECHUNA 0 BAXKHEHIIIUX KJaccax
HEOPTraHUYECKUX COCTMHCHU.

Koumponvnasa paboma Ne 6. DnekTponuTudeckasi AUCCOIUAIIUS.

Koumponvnasa paboma Ne 7. HemeTtamnmisi.

Koumponvnasa paboma Ne 8. Metael.

Koumponvnasa paboma Ne 9. Utorosas pabota 3a Kypc HEOPraHUYECKOU XUMUH.



IINTAHUPY EMBIE PE3VJIBTATBI OCBOEHMA YUEGHOI'O ITPEIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynsratel ocBoeHus oOywarommmucs ¢ 3IIP yueGHoro mpenmera
«XHUMHS» JTOJDKHBI COBIAJATh C pe3yiabTaTaMu NPUMEPHON pabouell mporpaMmbl
OCHOBHOTO 00111eT0 00pa3zoBanus. Haubosnee 3HaYMMBIMU SIBJISIOTCS:

JIMUYHOCTHBIE PE3VYJIBTATBI:

MOTHBAIHS K 00yUCHHUIO U IIeJICHATIPABICHHON TO3HABATCIIBHON JCATEITLHOCTH,

YCTaHOBKA Ha OCMBICJIICHHE JIMYHOTO OIbITA, HAOMIOACHUHN 32 XMMHYECCKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIlMs Ha TMpaBWia WHIUBUAYATLHOTO W KOJUICKTUBHOTO 0€30MacHOro
TIOBEJICHUS MPU B3aUMOJICHCTBUN C XMMHUYECKUMH BEIICCTBAMH M COCAUHCHUSIMU;

NPAKTHYECKOE M3Y4YeHHUE MpodecCuii U Tpyaa pa3IMyHOTO pOJia, B TOM YHUCJIC Ha
OCHOBE TMPUMEHCHHS HW3y4aeMOro TMPEJAMETHOrO 3HaHMs (Hampumep, JgabopaHT
XUMHYECKOIO aHaI13a);

yYBKCHHE K TPYAY U pe3ylIbTaTaM TPYI0BOH JIeITeIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JajbHCHIICH WHIWBHIYaTbHOU
TPacKTOpUU O0Opa30BaHHWS HA OCHOBE OPUCHTHUPOBKM B Mupe Tnpodeccuit u
po(eCCUOHANILHBIX MPEAMOYTCHUH, YBAXKUTCIIBHOTO OTHOIIICHUS K TPYIY;

OCO3HAHHUE CBOETO IMOBEJCHUS C TOUKH 3PSHUS OMACHOCTH WJIM O€30MaCHOCTH JUIS
ce0s WITH JIUTS OKPYKAIOIIUX;

OCHOBBI JKOJIOTHYCCKOW KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YpPOBHIO
HKOJIOTHYECKOTO MBIIIJICHUS, MPUOOPETEHNE OIbITa SKOJOTHYECKH OPUEHTHPOBAHHOM
NPAKTUYCCKOU JIEATECIbHOCTH B )KM3HECHHBIX CUTYAIIHSIX;

OCO3HAaHUE TIOCIICJCTBUA M HENPUATHE BPEIHBIX MPUBBIYCK (yIOTpPEOICHUS
aJKOTOJISl, HApKOTHKOB, KYpeHHs) M HHBIX (opM Bpema Uil (U3HYECKOTO U
TICUXHYCCKOTO 37I0POBBSI;

NPHUHITHE PEIICHNUI B )KU3HCHHOW CHTYyaIlMd HAa OCHOBE IEepeHOCa MOYYCHHBIX B
X0Jie 00y4YeHHUs 3HAHUH B aKTyaJIbHYIO CUTYaIHI0, BOCTIONHATH Ie(UIUT HHPOPMAITIH;

TOTOBHOCTH OTOMPATh M MCIOJIb30BaTh HY)KHYIO HH(GOPMAIIUIO B COOTBETCTBUH C
KOHTEKCTOM KU3HCHHOM CUTYaIIHH.

METANPEIMETHBIE PE3YJ/IBTATBI

Oe¢nadenue yHueepcaibHbiMu Y4eOHbIMU NO3ZHABAMETbHBIMU OCUCH GUAMU:

BBISIBJIATH IPUYUHBI U CJIICACTBUSA MPOCTHIX XUMUUYECKUX SBICHUM;

OCYIIECTBIISITh CPAaBHEHUE, KIIACCH(PUKAIINIO XUMHUYSCKUX BEIIECTB I10 3aJJaHHBIM
OCHOBAHMSIM U KPUTEPUSIM 11 YKa3aHHBIX JIOTHYECKUX ONEpaIinii;

CTPOUTBH JIOTUYECKOE CYKJICHUE MOCIIEC MPEABAPUTETBHOTO aHAJIN3A, BKIIOYAIOIIEE
YCTaHOBJICHUE TTPUYNHHO-CJICICTBEHHBIX CBSI3€H;

BBISIBIIATH AePUIUTHI HWH(POPMAIIUM, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTAaBJICHHOMN 3a/1a4H;



npeoOpa3oBbIBaTh MHPOPMAILIMIO U3 OHOTO BUAA B JAPYrou (TabiuIly B TEKCT U
mp.); mpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OJHOTO BUAA B JPYroi (TabnuIly B TEKCT U

co371aBaTh, MIPUMEHATh U MPEOOPA30OBLIBATH 3HAKU U CUMBOJIBI, MOJICJIA U CXEMBbI
JUTSL pelIeHus] yueOHbIX U MTO3HAaBaTEIbHBIX 3a]1a4 C IIOMOIIIBIO Mearora;

C TIOMOIIIBIO TIeAarora MPOBOAUTh XUMUUECKUM OIIBIT, HECIOXKHBIM IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEHN 00bEKTa U3yUeHUSs, IPUYUHHO-CIICCTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEHN 00BEKTOB MEX 1y COOOM;

C TOMOINIBI0 TeJarora Wi CaMOCTOSATENIbHO (GOpMYyIUpOBaTh OO0OOIECHUS WU
BBIBOJIBI IO pe3yJIbTaraM MPOBEACHHOTO HAOIIOICHMSI, OTIbITA;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XHUMHUYECKUX TIPOIIECCOB U  HUX
MOCJIC/ICTBUSL;

UCKaTh WKW OTOMpaTh WH(OpMAlMIO WM JaHHBIE W3 HCTOYHUKOB C YYETOM
PEIJIOKCHHOM Y4eOHOM 3a/1a4u U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcaibHblMu YueOHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpraHU30BBIBaTh YUeOHOE B3aMMOJICHCTBUE B TpymIe (OmpeaensTh oOue e,
pacrpeaesiTh POy, J0TOBApUBATHCS APYT C APYTOM U T. 11.).

C MOMOIIIBIO TIEIarora Uil CaMOCTOSATENIBHO COCTAaBISATh YCTHBIC U MUCHMEHHBIC
TEKCThl C KCTOJb30BAaHUEM WLTIOCTPATUBHBIX MaTePHaOB JJISI BBICTYIUICHUS TEpe
ayIUTOpUEM;

OpraHU30BbIBaTh y4ye€OHOE COTPYIHUYECTBO U COBMECTHYIO [I€ATE€IBbHOCTH C
y4UTEIeM M CBEPCTHHUKAMH; padOTaTh WHIMBUIYAJIbHO W B TPYIIIE: HAXOAUTH OOIIee
pelieHre M paspemarb KOHGUIMKTHI HAa OCHOBE COIVIaCOBAHHS TO3UIUMNA W yueTa
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTHUPOBATH U OTCTAUBATh CBOE€ MHEHUE;

OILICHMBATh KaYy€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT, MPUHUMATh U Pa3lesiTh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTD K MPEAOCTABICHUIO OTUETA MEPE]] TPYIIION.

Osnaodenue ynugepcanbHblMu Y4eOHbIMU PECYIAMUCHBIMU OCUCHBUAMU:

oOHapyxuBaTh ¥ (opMymHpoBaTh Yy4eOHYI TIpOOJIEeMY, OMNpPEACNSATh IICIb
y4eOHOMU JIeSITCIIPHOCTH;

BIaJIETh OCHOBAMHM CAMOKOHTpPOJI, CAaMOOLEHKH, NPUHATHA PpELUICHU U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YIECOHOW M MTO3HABATEIIBHON JEATEIHHOCTH;

COOTHOCHUTH CBOM JEUCTBUSl C IUIAHHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBISIThH
KOHTPOJIb CBOEH JMESITENbHOCTU B MPOLECCE AOCTHXKEHHS pe3ylbrara, ONpelelsiTh
CrocoOBI JIEHCTBUH B paMKax MPeNioKEHHBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUHU C U3MECHSIOLICUCS CUTyallUEH;

JaBaTh AaJC€KBaTHYIO OLICHKY CHUTyallUM M Tpeajararb IUIaH €€ HM3MEHEHHS;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh MPU PELICHUH YU4eOHOH
3a/1a4u;

MOHUMAaTh NPUYHUHBI, MO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMblid pe3yabTaT
NEATENIbHOCTH, OIpPEACNSTh MO3UTHBHBIE HW3MEHEHUS M HalpaBieHUs, TpeOyrolue
JTadbHEUIIeH paboTHI;

OCO3HAHHO OTHOCHUTKCS K JIPYroMy YEJIOBEKY, ero MHEHHIO.



NPEAMETHBIE PE3VYJIBTATBI

B cocTtaBe npenMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO 00s3aTE€IbHOIO COAEpKAHUS,
YCTAaHOBJIEHHOTO JaHHOW NpPUMEpPHON paboyell NporpaMMoOM, BBIJIEISIOT: Hay4YHbIE
3HaHUS, YMEHUSI U COCOOBI MEeUCTBUH, crienuduyeckue I yueOHOro mpeaMera
«XuMUA», BUABI IEITENBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX M HOBBIX CUTYyalUsX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SIBIECHUW TPUPOJBI,
MOHUMaHUEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMYECKOW HayKH Kak o0yacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEl KyJIbTYphl U MPAKTHYECKOU
JEeSTENbHOCTH 4YeJOBeKa B YCIOBUSAX COBPEMEHHOrO OOIIECTBa; MOHMUMAaHHUE
MECTaXUMUU CPEAU APYTUX €CTECTBEHHBIX HAYK;

e BJAJCHUE OCHOBAMHU NOHATUIMHOIO anmnapara ¥ CAMBOJIMYECKOTO SI3bIKa XUMUU IS
cocTaBleHHs] (POpMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHEHUH XUMHUYECKHUX
peakiuii (C Omopod Ha aJIrOpuTM Y4YeOHBIX JCHCTBUII); BIIaJICHME OCHOBAMU
xumuueckoit HomeHkaatypsl (IUPAC 1 TpuBHaIbHON) U yMEHHE UCTIONB30BaTh €&
JUIsL perieHusl y4eOHO-TIO3HABaTeNIbHBIX 3a7lad C IOMOIIBI0 YUMUTENS; YMEHHE
UCIIONB30BaTh MOJENH JUIsi OOBSCHEHHUS CTPOCHHUS aTOMOB M MOJIEKYN TIO
aJrOpUTMY C OIOPOU HA ONPEAECIEHUS;

® [IPEACTABIEHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHUE C MOMOLIBIO YUUTEIS
OPUMEHATh CHUCTEMY XUMHWYECKUX 3HAHUW JJISI YCTAHOBJIEHUS B3aUMOCBS3EH
MEXIy W3YYEHHBIM MaTepHajoM M IPHU NOJYYEHUU HOBBIX 3HAHWHM, a TaKXe B
Ipollecce BBIMOMHEHUS Y4YeOHBIX 3aJaHUil W TNpu paboTe C HUCTOYHUKAMHU
XUMHYECKOU MH(MOPMALINH, KOTOpasi BKIIOYAET:

BAKHEWIIINE XWMHYECKHE TOHATUSA: XMMHYECKHI DIEMEHT, aroM, MOJIEKyna,
BEILECTBO, IMPOCTOE M CIOKHOE BEHIECTBO, OJHOPOJHAs WU HEOAHOPOAHAs CMEChH,
OTHOCHUTEIIbHBIE aTOMHAsi W MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIA 00bEeM, OKCHJI, KMCJIOTa, OCHOBaHUE, CONb (CPEmHss),
XUMUYECKasi peaklMs, peakUud COECIAMHEHUS, PpEaKUUU Pa3JI0KEHUs, PEaKIUU
3aMeIeHus, peakiuy oOMeHa, TeIIoBOM d(PEKT peakluu, 3K30- U IHIOTCPMHUECCKHEC
peaKkuuu, pacTBOp, MaccoBas A0S XUMHUUYECKOTO NIEMEHTa B COCAMHEHUH, MACCOBas
JI0JI U IIPOLICHTHAs KOHIIEHTPALXs BEIIECTBA B PACTBOPE, SAPO aTroMa, dJIEKTPUYECKUN
clI0il aroma, aToMHasi OpOWTajb, paguyC aToma, BaJIEHTHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKas CBA3b, IEKTPOOTPULIATEIBLHOCTD, NOJSPHAs U HENOJSApHAas KOBAJICHTHAs
CBSI3b, MOHHAs CBS3b, METAJUIMYECKAsl CBSA3b, KPUCTAJUIMYECKAs pEIIETKAa (aTOMHasd,
MOHHAsA, MeETaJUIM4YecKasi, MOJEKYIIpHas), UOH, KaTHOH, AHWUOH, B3JEKTPOJHUT U HE
ANIEKTPOJIUT,  VIEKTPOJIUTHYECKAss  JMCCOLMALUsA, pPEakUUuu HOHHOro  OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKLUNH, OKHUCIUTENb W  BOCCTAHOBUTEID,
OKHCIJIEHHE U BOCCTAHOBIIEHHUE, AIIEKTPOJIU3, XMMHUECKOE paBHOBECHE, OOpaTHUMbIEC U
HeoOpaTUMbIe pEaKlHUU, CKOPOCTh XHMHUYECKOW peakluu, KaTalu3arop, MpeaeabHO
nonyctumasi koHuentpauus (IIJK), koppo3ust MmeTanios, CIjiaBbl;

OCHOBOIIOJIATAIOIIME 3aKOHbI XUMHM: 3aKOH COXpaHEHUs Maccsl, Ilepuonnueckuin
3akoH /J[. 1. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUH XUMHM. ATOMHO-MOJIEKYJIADHAsl TEOPHsS, TEOPHUSA DIEKTPOIUTHYECKON
JUCCOLMALM, 4 TAKXKE IPEACTABICHUS O HAYYHBIX METONAX IIO3HAHUSA, B TOM YHUCIE



AKCIIEPUMEHTAIBLHBIX U TEOPETUUECKUX METOIAaX HCCIEIOBAHUS BEIIECTB M H3Yy4YCHUS
XUMHUYECKUX PEAKLINI;

® [IpE/ACTaBICHUE O NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX JIEMEHTOB
(panmuyc atoma, >JIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUSI DJIEMEHTOB B [lepuonuueckoii cucteme (B MaJIbIX MepUoOAax U IITaBHBIX
MOATPYIIAax) W DJIEKTPOHHOIO CTPOEHHUSI aroMa; YMEHHE OOBSICHSITH CBS3h
MOJOXKEHUST  djeMeHra B llepuoguueckor  cucTeMeé € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX AJIIEMEHTOB (COCTaB M 3apsij
saapa, oOIiee YHuClIO OAJIEKTPOHOB),  paclpeieieHUEeM  DJIEKTPOHOB IO
OSHEPreTUUECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJOB, Kalvsi W KaJbllUs,
KJIacCU(PUIIUPOBATh XUMHUYECKHE DSJEMEHTBHl C OINOpPOM Ha OmpeeleHUs
bu3ndeckoro cMbicia MU@POBBIX TAHHBIX EPUOTUUECKON TaOTHUIIbI;

® yMEHHE KJIacCUPUIIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA U
XUMUYECKUE PEaKIMU C OMOPOM Ha CXEMBbI; OMpPEACIsSITh BaJICHTHOCTh M CTEIEHb
OKUCJICHUS XMMHYECKMX DJJIEMEHTOB, BHJ XHMHUUYECKOM CBS3M H  THII
KPUCTAJUTMYECKON CTPYKTYPhl B COCIMHEHUSX, 3apsii MOHA, XapakTep Cpeabl B
BOJIHBIX PACTBOpaXx BEIIECTB (KUCIIOT, OCHOBAHUM ), OKUCIUTEIb U BOCCTAHOBUTEIb
10 aJITOPUTMY YYEOHBIX JEHCTBUI;

® YMECHHE XapaKTEpPU30BaTh C OMOpPOH Ha cxeMy (GU3UYECKHE U XUMHYCCKHE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOIOPO/, TpaduT, aiMa3, KpeMHUH,
a3ot, hocdop, cepa, XJIop, HATPUH, KA, MarHui, KaJIbINH, AJFOMAHUAM, KEIE30)
U CJIOXHBIX BEIIECTB, B TOM YHCJI€ HUX BOAHBIX PacTBOPOB (BOIA, aMMHAK,
XJIOPOBOJOPO, CEPOBOAOPOA, OKCHABI U THAPOKCHUIBI MeTaioB [ - ITA rpymnm,
amomunns, meau (I1), nuuka, skemesa (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (IV), azora u pocdopa (Il u V), cepur (IV u VI), cepuucras, cepHas,
a3oTHcTasi, a3oTHasi, pocdopHas, yroibHas, KpeMHHUEBAas KHUCIOTAa U UX COJIN);
ONKCHIBaTh C OMOPON Ha IUJIaH M KIIIOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEpPU30BaTh CBOMCTBA BEUIECTB B 3aBUCMMOCTU OT MX COCTaBa U CTPOECHUS
[OCJI€ TPEIBAPUTEIIBHOTO aHajiu3a MOJ PYKOBOACTBOM IeAarora, NpUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTb MPOTEKAHUS XUMHUUYECKUX
MpPEBpPAlICHUd B pA3JIMYHBIX YCIOBHUSAX, BIHMSHUE BEIIECTB U XUMHUYECKUX
MPOLIECCOB HAa OPTaHKU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEY;

o YMEHHE COCTaBISATH MO 00pasily, cXeme, ajJrOpUTMy YYeOHBIX eHCTBHI
MOJIEKYJISIPHbIE Y MOHHBIE YpaBHEHHUS Peakiuil (B TOM 4YKCIIE peaKklHil MOHHOIO
oOMEHa ¥ OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi), WLTIOCTPUPYIOIIHX
XAMHYECKHAE CBOMCTBA M3YYCHHBIX KJIACCOB / TPYIIT HEOPTAaHUYECKHUX BEIIECTB, a
TaKXe MOATBEPKAAIOUIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMH;

® YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO AJIEMEHTa B COEAMHEHUHU, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, KOJTUYECTBO BEIIECTBA M €r0 MAacCy, 00bEM razoB ¢
ornopoil Ha o6mme (OopMyabl; yMEHHE MNPOBOAUTH PacyeThl MO YpPaBHEHUSIM
XUMUYECKUX pEaKUUl M HAXOJUTh KOJIMYECTBO BELIECTBA, OOBEM U Maccy
peareHTOB WM MPOIYKTOB PEaKIMU C OMOpOM Ha oOpaszell, aJropuT™M y4eOHBIX
JNEUCTBUN



® BJIaJICHUEC OCHOBHBIMHM METOIAMH HAyqHOTO MO3HaHUS (HAOIIOACHUE, H3MEPCHHUE,

AKCIIEPUMEHT, MOJICITMPOBAHUE) MPU W3YUCHUU BEIICCTB U XUMHUYCCKUX SIBJICHHIM

C ONOPOIl Ha alrOpuUTM y4eOHBIX NEUCTBUI; yMEHUE CHOPMYIUPOBATH IPOOIEMY

Y TIPEJIOKUTD MYTH €€ PEIICHHS C IIOMOIIIBIO TIearora; 3HaHNe OCHOB O€30MacHOM

paboOThI ¢ XUMHUYCCKHMH BEIICCTBAMHU, XHMHYECCKON TMOCYIOH W JabOpaTopHBIM

0o00opynoBaHUEM;
® HaJIMYME MPAKTUYCCKUX HABBHIKOB TUIAHHUPOBAHUS W OCYIIECTBICHHUS CICTYIOMNX

XUMHYECKUX SKCIIEPUMEHTOB ITOJI PYKOBOJACTBOM YUHTENS C 0OCYKICHUEM ITUTaHa

pabOThI HITK COCTABICHUEM TaOJHUIIB:

U3yYCHHUE U OTMCaHue (PU3UYCCKUX CBOWCTB BEIIICCTB;

O3HAKOMJICHUE C PU3MYCCKUMU U XUMUUYECKUMU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TIPU3HAKH MMPOTCKAHUS XUMHYCCKUX PEaAKITUH;

U3yYCHHE CITIOCOO0B pa3/ICICHHs CMECEH;

NOJTyYEHHE KUCIIOPO/Ia U U3YUCHHUE €TO CBOMCTB;

NIOJTyYEHHE BOJOPOa M U3YUCHHUE €TO CBOMCTB;

NOJTyYEHHE YIIICKUCIIOTO Ta3a U U3YYCHHUE €ro CBOMCTB;

NOJTyYEeHUE aMMHaKa U U3y4eHHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEICIICHHON MacCOBOM JI0JICH PacTBOPEHHOTO
BEIIICCTBA;

UCCIICIOBAHUE M ONKMCAHUE CBOWCTB HEOPTaHMYECKUX BEIISCTB Pa3IMYHBIX
KJIACCOB;

NpUMEHEHHE WHANKATOPOB (JJaKMyca, METUJIOpaHka U (peHondTanenna) as
OTIpeICJICHUS] XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U IIEJIOUeH;

U3y4YeHHE B3aUMOJACUCTBUS KHUCJIOT C MeETaulaMH, OKCHUIaMHU

METaJUIOB,pPAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH,
COJISIMU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBaHue aMm(pOTEPHBIX CBOWCTB TUAPOKCUIOB ATIOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAJIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTUHECHUI;

pEelIeHHe  OJKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «DJEeKTPOIUTUYECKAS
JTUCCOIIMATIHSIY;

pElIeHe IKCIEPUMEHTANIBHBIX 3a/ad 1o TeMe «BakHeiilne HeMeTalIbl U uX
COCIUHCHUSY;

pEIIeHHE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHelIme MeTamibl U uxX
COCTMHCHUS;

XUMHYECKHE IKCTICPUMEHTHI, WJUTFOCTPUPYIONTUE MTPU3HAKN MTPOTEKAHUS PEAKIINN
MOHHOTO 00OMEHa;

Ka4eCTBEHHBIC PEAKIMM Ha TMPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
XJopua-, Opomua-, womua-, cymbdar-, ¢docdar-, kapOOHAT-, CHIMKAT-AaHUOHEI,
THUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHWs, KaJbIUs, aTIOMUHUA, Kene3a (2+) u
xenesa (3+), menu (2+), IIMHKa,

YMEHHUE TPEACTABIATh PE3yIbTaThl JKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPaUKOB M TAOIHI] U BBISBIATH YMITUPUICCKHE 3aKOHOMEPHOCTH



BJa/ICHHE MpaBUiaMu 0€30MaCHOT0 OOpalIeHHs C BEIIECTBAMH, MUCIOJIb3YEMbIMU
B MOBCEJHEBHON >KM3HU, a TaKKE NpPABWIAMH IIOBEJEHUS B LEIAX COEpexKeHUs
3M0pOBbS W OKpY)XaloUlell MNpUpPOJHOM cpeabl; NOHMMaHWEe Bpefa (ONacHOCTH)
BO3JICMCTBUSL Ha KUBBIE OpPraHU3Mbl ONPEIEICHHBIX BEIIECTB, a TaKXKE CIIO0COOOB
YMEHBILIEHUSI M TPEJOTBPALIECHUS HX BPEIHOTO BO3ACHCTBHS; MOHUMAHUE 3HAYCHUS
KHUPOB, OEJIKOB, YIVIEBOIOB JJI1 OPraHU3Ma YeIOBeKa;

® BJAJCHUE OCHOBAMM XHMHUYECKOM TPAMOTHOCTH, BKJIOYAIOLIEH YMEHHE
MPaBUWJIBHO HCIONb30BaTh M3YUYEHHbIE BEILIECTBA U Marepuaibl (B TOM YHUCIE,
MUHEpaidbHble yIOOpPEHMs, METa/Ulbl M CIUIaBbl, HPOAYKTHI HepepadOoTKH
OPUPOIHBIX UCTOYHUKOB YITIEBOAOPOIOB (YIJIsl, MPUPOJHOTO Ta3a, He()TH) B OBITY,
CEJIbCKOM  XO3SIIICTBE, Ha NPOU3BOJCTBE; YMEHUE MPHUBOIUTH MPUMEPHI
NPAaBWJIBHOTO MUCIIOJIb30BAHUS M3yUYEHHBIX BEIIECTB M Marepuasos;

® YMEHHE yCTaHaBJIMBAaTh CBA3M MEX]Y pealbHO HAOIIOAAEMBIMU XMUMHYECKUMU
ABJICHUSIMH U TPOLECCAMU, TPOUCXOA[IIMMUA B MaKpO- U MUKPOMHUPE, OOBICHITH
NPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHUE MHTETPUPOBATh XMMUYECKHUE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4E€OHBIX MPEAMETOB C MTOMOIIBIO MEarora;

e npencrapieHue o cdepax MNpodecCUOHATHLHON NESITeNbHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJOTHUAMH, OCHOBAHHBIMHU Ha JOCTH)KCHHSX
XUMHYECKOW HAyKH; HAJIW4YUE OIbITa padOThl C pa3IUYHBIMU HCTOYHUKAMHU
uHbpopMallMM 1O  XUMHUU  (HaydHO-TIOMYNApHAs  JUTEparypa, CJIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPChI) C ONOPON Ha aNrOpUTM: yMEHUE OOBEKTHBHO
OLIEHUMBaThb HMH(OPMALIMIO O BEIIECTBAX, HUX MPEBPALIEHUSAX U MNPAKTUUYECKOM
IPUMEHEHUH.

TpeGoBaHus K MpeAMETHBIM pe3yJabTaTaM OCBOCHHMSI Yy4eOHOro mpeaMera
«XumMHus», pacnpeaejaeHHbie 0 roxaM o0y4eHust

Pesynbrarel mo romam (GOpPMYIHUPYIOTCS IO TPUHIUIY J00aBICHUS HOBBIX
pe3yJITaTOB OT ro/la K TOAY, YK€ Ha3BaHHbIE B NPEAbIAYIIUX Trofax MO3ULHUHU, Kak
IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTBHIBAIOTCS (PE3yJabTaThl OUEPEIHOTO roja
10 YMOJIYaHHIO BKJIIOYAIOT PE3YJIBTATHI IPEABIIYIINX JIET).

8 KIJIIACC

pacKpbIBaThb CMBIC OCHOBHBIX XUMHUUYECKHX TOHSITHH: aroM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECH (OMHOPOAHAS U
HEOIHOPOJIHAsI), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJIspHasi macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi J0Js1 XUMHYECKOTO 3JIEMEHTA
B COCAMHEHWH, MOJSIpHBIM  O0O0BEM, OKCHUI, KHUCIOTa, OCHOBAHHWE, COJb,
2NEKMPOOMPUYAMENbHOCMb?,  CTENIEHb  OKUCIEHHWs,  XUMHUYECKas  peakuus,
KJIacCU(pUKAIUsl pEeaKUUil: peakiuu COCIMHEHUS, pPEaKUUH PAa3JI0KEHUS, PEaKIUuu
3aMelIeHUs, PeaKIIMu 0OMEHa, YK30- U SHJIOTEPMUYECKUE PEAKIIUH; Men10680U 3¢hghexm
peaxkyuu, AP0 aroma, ICKTPOHHBIA CION aroma, aTOMHasi OpOuTallb, paauyc aroma,
XUMUYECKasi CBA3b, MOJSIPHAS W HEMOJIsIpHAsl KOBAJICHTHAs CBSI3b, MOHHAsI CBSA3b, HOH,

KaTUOH, aHUOH, PaCTBOP, MAacCOBas JI0JIs BelllecTBa (MPOLIEHTHAs! KOHIIEHTpaLKsl) B
pacTBope;



WLUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSATH 3TU NOHATHS MIPU OMUCAHUM BEIIECTB U UX NPEBPAILICHUN;

WCIIOJIb30BaTh XWMHYECKYI0 CUMBOJUKY [IJIi COCTABICHUS (POPMYN BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUi, SIEKTPOHHOTO OajiaHca;

OTpEIESATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTETICHD
OKHUCJICHUS DJIEMEHTOB B OWMHApPHBIX COCIMHEHUSX C OMOPOW Ha OMNpeeseHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NMPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
COeIMHEHUN 10 (opMyinaMm; BUJl XUMHUYECKOM CBS3U (KOBaJEHTHAs W HWOHHAasA) B
HEOPraHUYECKUX COCTUHEHHUSIX;

UMETh MPEJCTABICHUE O CHUCTEME XUMHUUYECKUX 3HAHUM, YMETh C IOMOUIbIO
YUUTENST TPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWM, JJI1 YCTAHOBJICHHUS B3aMMOCBSI3U
MEXy U3yYeHHBIM MaTE€pUaJIOM U TIPH MOJYyUYCHUH HOBBIX 3HAHUH, a TaKXKe MPU padboTe
C WCTOYHUKAMHM XUMHUYECKOM wuHpopMaruu. OpUEHTUPOBATHCS B TOHATUAX U
OTeprpoBaTh UMHU Ha 0a30BOM YpOBHE, MPUMEHSATH MPU BHITTOJIHCHUU YUCOHBIX 3aJaHUN
U PEIICHUM PACUYETHBIX 3aJ7]a4 C OMOPOM Ha aJTOPUTM YUYEOHBIX JCHCTBUI WM3y4YeHHBIC
3aKOHBI U TEOPHUM: 3aKOH COXpaHeHust Macchl, [leprnonnueckuii 3akoH JI.U. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOrajpo; aTOMHO-MOJICKYJSIpHas TEOpHUs.
CootHOoCcuTh 0003HaUCHMs, KOTOpble UMElTCs B Tadimie «llepuoamdeckasi cucrema
xumudeckux oanemeHtoB JI. WM. MeHaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKaAMHU
CTPOCHHUSI aTOMOB XHMHYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHCIIo
AJIIEKTPOHOB M PACIPEEICHUE UX IO 3JEKTPOHHBIM CJIOSIM);

KJacCu(UIUPOBaTh XUMHYECKHE DIIEMEHTHl; HEOPraHW4YeCcKHe BEIIeCTBa;
XUMUYECKUE peaklunH (10 YUCIYy M COCTaBYy YYACTBYIOUIMX B PEAKIMU BEULIECTB, IO
TEIUIOBOMY 3(eKTy, M0 M3MEHEHUIO CTENEHU OKHUCICHHUS] XUMUYECKHX DIIEMEHTOB) C
OMOpOI Ha CXEMBI;

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA  BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkIAas ONMUCAHHE MPUMEPAMH MOJEKYISIPHBIX YpPaBHEHUHN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C OMIOPOUN HA CXEMBI;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHS;
BO3MOXHOCTU MPOTEKAHUSI XMMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBHSIX IOCIE
MPEIBAPUTEIHHOTO OOCYKICHHUS C TEJarOroM;

BBIUUCIIATE OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO U MOJISIDHYIO MAcCChl BELIECTB;
MacCOBYIO JIOJNI0 XMMHYECKOTO AJIEMEHTa 1Mo (hopMylie COSAMHEHUS; MacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOW PEAKIUU C
ONOpPOW HA aJrOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JEITEIBHOCTH — aHAJIU3 U

CHUHTE3, CpaBHECHHE, O000OIICHHE,CUCTeMAaTH3aIus, KJIaCCH(PUKAIMSA, BBISBICHUC
MPUIMHHO-CJICICTBEHHBIX CBS3C¢H — JJIA M3YYCHHUS CBOWCTB BEIIECTB M XHMHYECCKHUX
peaKIuii; eCTECTBEHHO-HAYYHBIC METOABI IIO3HAHUS — HAOMIOACHUES, HW3MEPCHHE,

MOJIETTUPOBAHUE, IKCIEPUMEHT (PeaibHblli U MblCAeHHbI) TTOJ PYKOBOACTBOM I€arora;
CJIe10BaTh MPaBUJIAM MOJIb30BAHUSI XUMHUYECKON MOCY0i U 1a00OpaTOPHBIM
000pynOBaHUEM, a TAKKE MPaBUIIaAM OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C



MHCTPYKIUSMU TI0 BBITMOIHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYYCHUIO U
coOMpaHuI0 Ta3000pa3HBIX BelMIECTB (BOAOPONA U KHUCJIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM OJIEW pACTBOPEHHOIO BEIIECTBA; IIJIAHUPOBATH U
MPOBOIUTh XMUMHUYECKHE JKCIIEPUMEHTHI 0 PACIO3HABAaHUIO PACTBOPOB MIENIOUYEH W
KHCJIOT C TIOMONIbIO MHJUKATOPOB (JaKkMyc, (eHondTanerH, METHWIOpaHX H Ap.),
MOATBEPKAAIOIMNX KAaYeCTBEHHBI COCTaB HEOPTaHWYECKUX BEIIECTB (Ka4eCTBEHHBIC
peakiuy Ha MOHBI) IO/l PYKOBOACTBOM TIe/iarora.

9 KJIACC
PacKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUU DIIEMEHT,
aToM, MOJIeKyJa, HWOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUUYECKas pPeaKius,
XUMUYECKasi CBSI3b, Meniosou 3ggexkm peaxyuu,Moib, MOJIPHBIA 00BEM, pPacTBOP;
AEKTPOJUTHI, HEIIEKTPOIUTHI, AICKTPOIUTHYECKAsT AUCCOIUAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, Xumuyeckoe pagHosecue, oopamumvle U Heobpamumvle peaxyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIh, OKHCICHUE
U BOCCTAHOBJIICHHME, aJUIOTpomnus, aM()OTEepHOCTh, XUMHUYECKasi CBs3b (KOBaJIGHTHas,
MOHHAs, METaJJINYecKas), KPUCTAJUTMYECKasl PeIIETKa, KOppo3us Memaslios, CHIAGbl;
CKOpOCHMb  XuMuyeckou peaxyuu, tpenenbHo npomyctuMmast konueHtpanus (IT1JIK)
BEILECTBA;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH (cM. m. 1) u
OPUMEHATH 3TH MOHATHS IIPU OMMCAHUU BEUIECTB U UX MPEBPALLECHHUI;

UCIIONB30BaTh 3HAKK U CUMBOJIBI JIJIs1 (DUKCAIIMU PE3YIbTaTOB HAOIIOACHUH,
cocTaBieHusi GOpMys BEIIECTB U yPABHEHUN XMMHUUYECKUX PEAKIUH, 3aIUCU JaHHBIX
ycnoBuit 3aja4. Mcnonb3oBars 0003HaueHus1, umeronuecs B [lepuoanueckoit cucteme u
Ta0JIMIE paCTBOPUMOCTH KUCJIOT, OCHOBAHHUM ¥ COJICH B BOJIE JIJIS BHITIOTHCHUS 3a/TaHUH.

ONPENENATh BAJICHTHOCTh M CTENEHb OKUCIICHHS XUMHYECKHX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEMHEHUI C OTOPOIl HA ONIPEAEIICHUS, B TOM YHCIIE CTPYKTYPHUPOBAHHBIE; BUbI
XUMUYECKOW CBsI3U (KOBAJEHTHAsl, HWOHHAs, METaJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA TIO0 XUMHUYECKOW (QopMmyse; XapakTep Cpeabl B BOIHBIX
pacTBOpax KHCIOT U IIEJIOYeH, mun Kpucmaiiuyeckou peuémrku KOHKPEemHo2o
geujecmea,

packpbiBaTb  cMmbIci  Ilepumommueckoro  3akoHa J[.M. Mengeneera wu
JIEMOHCTPUPOBAThH €T0 IOHUMAHUE: ONUCHIBANDb U XAPAKMEPU308amp TAOIUIHYIO HOpMY
[lepuonnueckoil CHUCTEMBI XMUMHUYECKUX DJJIEMEHTOB: pa3jinyarb MOHSITUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouyHas noarpymnmna (b-rpynma)», Manble u OoJbIINE
MIEPUOABL; cOOmHOCUms 0003HAYEHUS, KOTOPhIE UMEIOTCS B MIEPUOIAUYECKOI TabmuIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB H
3apsij siApa, OOIIee YKUCIIO AJIEKTPOHOB M PACHPENICNIEHUE UX IO AJIEKTPOHHBIM CIIOSIM);
00bsicHsAmMb 00IME 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
UX COEAMHEHUN B Mpejenax MajblX MePUOAOB U MIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PULUPOBATh XUMUYECKUE  DJIIEMEHTBI, HEOPraHMYEeCKHUE  BEIEeCTBa;



XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMHU BEIIECTB, MO
Ter1oBoMY 3P (DEKTy, M0 U3MEHEHHUIO CTETIEHEH OKHCICHHUS XUMUUYECKHUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepU30BaTh (OMUCHIBATh) OOIIME U CHEHUPUISCKUE XUMUUECKUE CBONCTBA
BEIIECTB PA3JMYHBIX KIJIACCOB, MOATBEPKAs ONMUCAHUE MPUMEPAMH MOJEKYISIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUU C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHUS SJIECKTPOJUTHUYECKOW TUCCOIMALIMM KUCIIOT, HIET0UeH U
COJICH; TOJHBIE M COKpallEHHbIE YpaBHEHMsI peaklMii MOHHOTO OOMEHA; ypaBHEHUS
peaxiuii, NOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKOM CBA3M MEXKIY BEIIECTBAMHU
Pa3JINYHBIX KIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peaxkuuii
MOCPEJCTBOM COCTaBIICHHUS 3JIEKTPOHHOI0 0anaHca 3TUX pPeaKIui;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHMUS;
BO3MOKHOCTHM TIPOTEKAHHMS XHMHUYECKHX [MPEBPAIICHUA TOCIE NPEABAPUTEIHHOTO
00CYX/ICHUS C MeIaroroMm;

BBIYUCIIATh OTHOCUTEIBHYI0 MOJICKYJISPHYIO M MOJSPHYIO MacChl BEILECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COEIUHEHHUS; MACCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOW peaklMu C
OIIOPOY Ha aJrOpPUTM;

CJIeoBaTh TMpaBWIaM TIOJIb30BAHUS XUMUUYECKOW TMOCYI0W U J1ab0paToOpHBIM
o0oOpyOBaHMEM, a TaKKe MpaBWaM OOpalleHHs] C BEIIeCTBaMH B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBITOJHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OIBITOB IO MOJIYyUYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Ta3a);

IPOBOAUTH PEAKLUUH, TMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pPa3IWYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUI- OpOMHUA-, HOIUI-, KapOOHAaT-,
docdar-, cunukar-, cynbdar-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ MOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NESITENbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, 000011IeHNe, CUCTEMATU3AIINIO, BBISIBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — ISl U3YYEHHS CBOMCTB BEIIECTB U XMMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE
METOIbl TO3HAHUS — HAOIIOIEHNE, U3MEPEHUE, MOIETTUPOBAHUE, SKCIIEPUMEHT (pEaIbHBIHI
u MBICJIEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe TIAaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KAXKJIOM TeMbl yueOHOT0 mpeaMera «XUMUs»
[IpumepHOl amanTUPOBAaHHOW OCHOBHOW 0Opa30oBaTelbHOIl MPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3oBaHUs OOyYaroIIMXCs C
3aJIepKKOM TCUXUYECKOTO0 Pa3BUTHUSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaesioM IIpumepHoit paboueil mporpammbl
yueOHOro npenmMera « XMMHs» OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopasosanus. [Ipu atom Opranuzanus
BIPaBE camMa BHOCHTb M3MEHEHHA B COJCpKAHUE U paclpeleieHue Y4eOHOro mMarepuasa Mo rojaM oOydyeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHUs TeM U KOJMYECTBO YAaCOB HAa OCBOCHHME Ka)JOW TEMbI, OINpEAeSIeHne OpPraHU3alMOHHBIX (opM
oOyueHusi U T.I. OGOCHOBAHHOCTH JIaHHBIX HM3MEHEHUU OMpeesseTcss BHIOpAaHHBIM OOpa3oBareiabHOM opranuzanuein YMK,
UHAUBUAYATbHBIMU TMCUXO(DU3NYECKUMH OCOOCHHOCTSMU KOHKPETHBIX oOyuarommxcsi ¢ 3IIP, cTeneHpi0 OCBOEHHOCTH HMH
y4eOHBIX TeM, pEKOMEHAAIMIMU 110 OTOOPY U aJanTaluy y4eOHOro MaTepualia o XuMuM, MpeacTaBlieHHbIMU B [loscHuTenbHOM
3aIUCKe.

[Ipenyaraem 2 BapuaHTa NMPUMEPHOTO TEMATUUECKOTO IIaHMpoBaHMs Ay oOydaromuiics ¢ 3[IP: nmepssiil npennonaraer
OCBOEHHUE IPOrPaMMbl B MHKIIFO3UBHOM KJIaCCE; BTOPON — B OTIEIBHOM KJIACCe.

1-i1 BapuaHT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

KJIACC
(2 4 B Hexemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMS)

MpumepHbIe TEMDI, OcHOBHOE OCHOBHbI€ BUADI
pacKpbiBalowWwme AaHHbIM pa3aennporpaMmmbl, copepaHue [EeATeNbHOCTH
W KONYECTBO 4acoB, OTBOAMMOE Ha UX U3yueHue obyuatowmxca



Tema 1. XumMua — BaxkHas 06J1aCTh
€CTECTBO3HAHUS U IPAKTHYECKOI
AeATeJIbHOCTHYe/I0BeKa

(54)

N

[IpegMeT xuMuu. Poab xumuu 8 HcusHu

yesnoseka. Xumus ecucmeme Hayk. Memodol
NO3HAHUS 8 XUMULU.

Tesna u BemecTBa. PU3nUUeCKUE CBOMCTBA BEIECTB.

AFpeFaTHOECOCTOHHI/le BelleCTB. YucTtbie BelleCTBa

1 cMecH. Crioco6bl pasfesieHus cMeceil.
dusnyeckue U XMUMHUYeCKHe sIBJIeHUSI.
[Ipy3HaKy U yC10BUSA NPOTEKAHUS XUMUYECKUX
peakiuu.

3HaKOMCTBO C TpaBU/JIaMH 6€30MaCHOCTH U
NMpHEéMaMU paboThl BXUMHUYECKOH JJabopaToOpHH.

JleMoHCcTpanuu
JlabopaTopHOe 060py/I0BaHHeE.
Pazyin4yHble BU/IbI XUMUYECKOH MTOCY/bL.
06pa3siibl BELIECTB.
4. Cnoco6bl pa3zesnieHus cMecelt (unbTpoBaHue,
BbIapUBaHUe,AUCTHU/LIALMS, XpoMaTorpadus).
JlaGopaTopHbie U NpaKTU4YeCKue paéoThbl

JlabopamopHbie onvimbl:
Onucanue dur3NYeCcKUx
CBOWCTB BEILECTB.
Pazgenenve cmecu c
MOMOLIbIO MarHura.
[Ipakmuueckue pabombl:

Ne 1. JlJabopaTopHOe 060py/joBaHHEe U NPHUEMBbI
pa6oTsl ¢ HUM.[IpaBu/a 6e3onacHON paboThl B
XUMHUYECKOU JJabopaTopHUH.

Ne 2. OuncTKa 3arpA3HEeHHOW NOBapPEeHHOMN Conu

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHH C IOMOLIBIO Tearora.

PackpbIBaTh poJib XMMHUH B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBAI3b C JPYTUMU
HayKaMH.

Pa3nuyaTh YuCThIe BellleCTBa U CMeCH; OJJHOPO/HbIe U HEOJAHOPOJHbIE CMeCH;

PasznuuyaTe pusnyeckue ¥ XMMUYeCcKHe sIBJIeHUs C ONOPOM Ha oNpe/ieseHUsl.

OnpezensiTh IPU3HAKM XUMUYECKUX PeaKL Ui U yCJIOBHUS UX IPOTEKAHUSL.

CnenoBaThb IpaBUJIaM [10/1b30BaHUs XUMHUYECKOM IOCYA,0M U J1abopaTOPHBIM
060pyi0BaHMEM, a TaK>Ke TpaBU/IaM o6 pallleHusl C XUMHUYeCKUMHU Bellje-
CTBaMUB COOTBETCTBUU C MHCTPYKLMAMHU [0 BBIIOJTHEHUIO NPAKTUYECKUX
paboT oJ KOHTPOJIEeM lleJarora.

[I1aHUpPOBATh U MPOBOAUTH XMMUYECKUI IKCIIEPUMEHT 110 U3yYEeHUIO U
OMHCaHHI0 QU3NIECKUX CBOMCTB BelleCcTB, CNOcCo60B pas/iesleHUs
cMeceHBellecTB 10/, PyKOBOACTBOM IleJarora ¢ 06Ccyk/JjeHueM IJ1aHa
paboThL

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 3aZJaHUH U B IIpoliecce
MCCJIel0BaTe/IbCKOH JiesATe/IbHOCTH HayYHO-TIONY/ISPHYIO INTEPATYPY

XMMUUYECKOT0 COZlepPXKaHus, ClIpaBOYHble MaTepHraJlbl, pecypchl MHTepHeTa noj,

PYKOBO/JICTBOM IleJiarora.

BbicTpanBaTb pa3BEépPHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
MH$OpMaLMIO U3 y4eOHMKA U CIPaBOYHBIX MaTePHaIOB, PAaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMUAU



Tema 2. BemjectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKyJIbL. XUMHUUYECKUEe 3/IEMEHTBI.
3HaKH (CHMBOJIbI)XUMHUYECKHX 3JIEMEHTOB.
[IpocTele U c10XHBIE BellleCTBa.
ATOMHO-MOJIEKY/ISIPHOE Y4YeHHe.

XuMudeckas popMysia. BaseHTHOCTD

aTOMOB XMMHY€eCKHUX3/1IeMeHTOB. 3aKOH
nocmosHcmea cocmasa 8ew,ecms.
OTHocUTe/IbHAs aTOMHas Macca. OTHOCUTe IbHas
MoJleKynsipHasiMacca. MaccoBast 10151
XUMUYECKOTO 3JIEMEHTa B COeJUHEHHH.
dusnyeckue U XUMUYeCKHe IBJIeHUsI.
Xumudeckas peakuus.[IpusHaku U yca0BUs
MpPOTeKaHHUsI XUMHUYECKHX PeaKLi Uil
XuMuyeckue ypaBHeHHUs.

TUnbl XUMUYECKUX peaKuit

(coenHeHUs, pa3/ioXKeHHs1,3aMelleHUS,
ob6MeHa).

3aKOH COXpaHeHUs MacChl BELECTB.

M. B. JlomoHoco8 — yuéHblii-3HYuk10neducm.

AemoHcTpauum

dusnyeckue fiBJIeHUs (pacTHpaHUe caxapa B
CTYIKe, KUIIeHHe UKOH/JeHCALUs BOJbI U T. [1.).
XuMHyeckue sABJIeHUA (ropeHue CBeyH,
pasJioxKeHUe caxapa, B3auMOZeCTBYe CepHOU
KHCJIOTBI C XJIOPU/IOM 6apHs, pas/ioKeHHe
rugpokcuza meu(1l), B3aumogenicTBue XKese3a
cCepowy, B3aUMO/IeICTBHeE eJie3a C paCTBOPOM
cosir Megu(11)). OnbIT, WLTIOCTPUPYIOIIHIA 3aKOH
COXpaHeHHs Macchl.

Na6opaTtopHble 1 NpakTMyeckue paboTbl
JlabopamopHble onbimol:

[Ipumeps! pusnyecKux ABJEHUN (I/1aBJIEeHHE
BOCKQ, TassHHUEJIbJIA).

[IprMepbl XUMHUYeCKUX IBJ€HUN
(mpokaJiMBaHHUe MeJHOMIIPOBOJIOKH,
B3aUMO/IeICTBHE MeJla C KUCJIOTOH).

Mopev aTOMOB ¥ MOJIEKY.JT

MpakTnyeckan pabota Ne3 MpusHakm

npoTeKaHnAa XVIMVNGCKVIXpeaKLI‘VIVI

BbiyucneHus

— OTHOCHUTEJbHOH MOJIEKyJIHpHOﬁ MacCcChbl
BelecCTB;

— MacCcoBOU A0JIM XUMHYECKOT'O

[IpUMeHSITh eCTECTBEHHO-HAy4YHble METO/bI IO3HAHUS (B TOM YHUCIIE
HabJII0/JeHUE, MOJIeJIMPOBAHHUE, SKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITeIbHOCTH (CpaBHEHUE, KJIacCUbUKaLUs) A5
M3y4YEHUSIBELIECTB U XUMUYECKUX PEAKLMH C ONIOPOH HA aITOPUTM HJIU
CXeMy.

PacKpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSITh 3TH
HOHSITUSINIPY ONMCAHWUH CBOMCTB BELIECTB U UX NPEBPAILEHUH C OTOPOH Ha
IJIaH U KJII0YeBbIE CI0Ba.

PaznuyaTh pU3NYECKHE U XUMUYECKHUE SIBJIEHUS], O0bSICHATD UX CYyL[HOCTb C
TOYKH3PEHHUS aTOMHO-MOJIEKYJISIPHOTO YYeHHS C OIOPOY Ha OTNpe/iesIeHHs U
CXeMBl.

OnpefeisiTh NPU3HAKU XUMUYECKUX PeaKIUH, YCI0BHUS UX TPOTEKAHUS.

O6'bSICHATD CYLIHOCTh QU3UUECKUX U XUMUYECKUX SIBJIEHUH C TOYKU
3peHHUSaTOMHO-MOJIEKYJIIPHOTI0 YYEHHS C UCTIO0b30BAHUEM
BU3yasIbHOH OMOPBHL

KnaccudunnpoBaTb XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyroumx
M06Pa3yIOIMXCS BELeCTB) C OIIOPOM Ha CXeMBI.

CocTaBasATb GOpMyJ/Ibl GUHAPHBIX BEIleCTB M0 BaJIEHTHOCTH U
onpezensiTbBaJeHTHOCTb 10 GOpPMYyJ/aM BeLeCTB C ONOPOH Ha
QJITOPUTM y4eOHBIX e HCTBUH.

PaccTaBiiATb K03pPUIMEHTH] B ypaBHEHHUSAX XUMHUYECKUX PeaKI Ui c ormopoi
HAaJITOPUTM y4eOHbIX JeHCTBUH.

CrneznoBaTh MpaBUIaM MOJIb30BAHUS XUMHUYECKOH MTOCY01 U JTabopaTOPHBIM
060pyZI0BaHHEM, a TAKXKe [TpaBUJIaM 06palieHuUs ¢ BellleCTBaMHU B
COOTBETCTBUHUC MHCTPYKLMAMH 10 BbIIIOJHEHUIO JIaGOPaTOPHBIX
XMUMHMYECKHX ONBITOB [0/, KOHTPOJIEM IeJiarora.

Hcnosib30BaTh NPU BLINOJHEHUH Y4eOHbIX 3aJlaHUH U B
npolieccercc/eloBaTebCKOM e TeIbHOCTH
Hay4YHO-TIONYJIAPHY0 JINTEPATYPy XUMHYECKOT0 COZlepXKaHus, ClIpaBOYHble
MaTepHaJibl, pecypcel UIHTepHeTa IoJ, pyKoBOJCTBOM Ilejiarora.

BbicTpauBaTh pa3BépHyTble NMCbMEeHHbIE U YCTHbIE OTBETHI C OTIOPOH
HavHoOpMalMIo U3 y4ebHHKA U CIPaBOYHbIX MaTepHaJsIOB, TPaMOTHO
VCII0JIb30BaTh U3y4YE€HHBIM IOHATUHHBIN anllapaT Kypca XUMUH



3JIEMEHTA 10 c])opMleecoe,qHHeHml.



Tema 3. Bo3ayx. Kucnopoa.
MoHATHe 06 okcnaax

(54)

Bo3ayx — cMech rasos.
CocraB Bo3ayxa.Kucnopog —
3JIEMEHT U IPOCTOE Belle-

cTBO. 030H — an10mponHas modudukayus kucaopoda.

Haxox/ieHue Kucioposa B Npupojie, pusnieckue u
XUMUYECKHUECBOWCTBA (peaKIui OKUCIEHHS,
ropeHue). YcjaoBus

BO3HUKHOBEHHs U IPeKpalleHHUsI

ropeHust. [IoHATHEO6 OKCHAX.

Cnocobbl nojiy4eHust Kucsaopooa 8 1abopamopuu u
npomvluieHHocmu. lIpuMeHeH1e KUCI0po/a.
KpyroBopoTKHCI0pO/ia B HPUPOJIE.

Tennosoli agpgpexm xumuueckoll peakyuu, noHsIMue o
mepMoXuMuYecKoM ypasHeHuU, 3K30- U
3H/I0TEPMHUYECKUXPEAKIIUSX.

Tonaueo (Hegpmv, y204b U MemaH). 3azpsa3HeHue
8030yXxa,cnocobbl e2o npedomapaujeHusl.

Yeunenue napnukosozo agpgpexkma, paspyweHue
030H08020 C1051.

AemoHcTpauum

B3aumogeiictBue ¢pocdopa, cephbl U xKesiesa C
KHUCJI0POZI0M(BO3MOXKHO HCI0JIb30BaHHE
BU/IE00NBITOB).

OnpegiesieHUe COlepKaHUsl KUCJI0PO/aA B
Bo3/yxe. ONbIThI, IeMOHCTPUPYIOLLHE YCJIOBUA
BO3HUKHOBEHHs UIIPeKpallileHUs TOPeHHUs.

Na6opaTtopHble 1 NpakTMyeckue paboTbl
JlabopamopHulii onbim:
O3HaKoMJIeHHe C 06pa3LaMy OKCHOB.
IIpakmuueckasi paboma:

Ne 4, [lony4yeHne KMCI0pPOAQ, U3yYEHHE ero CBOWCTB.

BbiyucneHusi

— MOJIEKyJIHpHOﬁ MacCChbI KHUCJIOpPOJAa ¥ 030HA Ha
OCHOBAaHUUATOMHOMN MacChl XUMHUYECKOTO
3JIeMeHTa

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHSTb 3TH MOHATHS [IPU
ONMCAHUHU CBOMCTB BELIECTB U UX NpeBpAIleHUH C UCM0JIb30BaHUEM
OTOPHBIXCJIOB U KJIMLIE.

XapakTepHu30BaThb (OINHUCBIBATD)C ONOPOL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/lyxa, pu3ndecKre U XMMUYeCKUe CBONCTBA KUCJI0POAA,
croco6blero noJiyyeHus, NpuMeHeHHe U 3HaYyeHNe B IPUPOJEe U KU3HU
yeJiOBeEKa.

CpasHusamb peakyuu 2opeHus U Med1IeHHO20 OKUC/AEHUS C
npeJiBapUTeIbHBIMOOCY>K/JeHHeM TapaMeTPOB CPaBHEHUSL.

Co6upaTb NpUOOPHI AJI5 OJIYyYeHHUs KUCA0po/a (BbITeCHEHHEM BOAbI U
BO3/yXa).

Pacrno3HaBaTh ONBITHBIM IyTEM KHCI0PO/, IO/ KOHTPOJIEM Nlejiarora.
HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /JIS1 COCTaBJIeHUs GOPMYIT
BellleCTB,MOJIEKYJIIPHbIX yPaBHEHU I XMMHUUYECKUX PeaKLUH ¢ yuacTueM
KHUCJI0poJa.

O6BSICHATD CYIIHOCTb 3KOJ0TMYeCKUX MP06JieM, CBI3aHHbIX C
3arpsi3HeHUeMBO3/yXa.

CnezfoBaThb IpaBUIaM 6e30MacHON paboThI B JIa60PaTOPUU IPH UCITOJIb30BaHUU
XUMUUYECKOH MOCy/ibl U 060PYA0BaHUSA N0/, KOHTPOJIEM NTe/Iarora, a Tak»ke
IpaBUJIaM 00 pallleHHs C TOPIOYHMHU BellleCTBAMU B OBITY.

HJIaHl/IpOBaTb U OCyHIeCTBJIATb HA IPAKTHKEe XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTD HabJIIO/IeHUS, [ie/IaTh BBIBO/BI 110 pe3yJibTaTaM 3KCIepUMeHTa MO/
PYKOBOJCTBOM IleJiarora.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIie.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce
UCCJIeloBaTeIbCKOH eI TeIbHOCTH HayYHO-TTONY/IAPHYIO IMTepaTypy
XUMMUYECKOT0 CoJiepKaHus, CIpaBOYHble MaTepuaJibl, pecypcbl MHTepHeTa no,
PYKOBOJICTBOM IleJiarora.

BeicTparBaTh pa3BEépHyThle NMCbMEHHBIE U YCTHbIE OTBETHI C OITOPOM Ha
uHdopMaIHIo U3 yde6GHHUKA U CIIPaBOYHBIX MaTePHaJsIOB C OIIOPOH Ha I1JIaH,
IPaMOTHO HUCI0JIb30BaTh U3y4e HHbIM IOHATUIHBIN aNlapaT Kypca XuMUU



Tema 4. Bopopoga.
[IoHATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KosinuecTBeHHbIE
OTHOIIEHHUS B XUMUH
(44)

Bo/10po/; — 3/IEMEHT U IPOCTOE BEIECTBO.
HaxoxkeHue B pUpoe, pU3nIECKUe U
XUMHUYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/eHCTBUSA C HEMeTa/lJlaMH U
OKCHUJAMU MeTaJIJIOB), IPUMEHEHUE, CNOCO6bI
noJyyeHusl.

[ToHATHE 0 KUCJIOTAX U COJIAX.

AemoHcrpaumm

[TonyyeHue, cobupaHue U

pacno3HaBaHue Bogopoja.lopeHue

BOJIOpO/IA.

BsauMozeiicTBre Bogopoa ¢ okcuaoM Mmeau(1l).

JNlabopaTtopHble U NpakTMueckne paborbl
Jla6opamopHbwlil onbim:

B3auMo/ieiCTBUE KUCJIOT C METalJIaMU.
IIpakmuueckas paboma:

Ne 5. [losiyueHHe BOAOpOJQ, U3yYeHNe ero
CBOMCTB.

BbiyucneHusi

— MOJIEKYJISIPHOM Macchl BellleCcTBa Ha
OCHOBaHUHU aTOMHOMMAaCChl XUMHUYECKUX
3/JIeMEHTOB

KosinuectBo Bewectsa. MoJsib. MosisipHas Macca.
3aKoH

ABorazipo. MosisspHbIN 06'b€M ra30B. Pac4éThl 1o
XHUMHUYECKUMyPaBHEHHUSM.

JleMOHcTpanusa
06pa3siupl BELEeCTB KOJUIECTBOM 1 MOJIb.

BbiyucneHusi

— 00'bEMa, KOJINYeCTBa BELeCTBa rasa 1o
ero H3BeCTHOMyKOJII/I‘IECTBy BellecTBa
WY 00'bEMY;

— 00'bEMOB ra3oB 10 YPaBHEHUIO PEAKIIUU
Ha OCHOBe SaKOHaO6'béMHbIX OTHOLIEHUH
ra3oB

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATUHA U TPUMEHSTh 3TH NOHSITHS
MPUONHUCAHUU CBOMCTB BELIECTB U UX PEBPALEHUH.

XapakTepH30BaTh (ONHUCHIBATh) GU3UUECKHUE U XUMUYECKHE CBOMCTBA
BO/10P0/1a,CIIOCOGBI €T0 MOJIyY€eHUs], TPUMEHEHME C OOPOH Ha IJIaH,
KpPaTKYO 3aIHCh,

CXeMy.

Cob6upaTb Npu6Op JJ1s1 NOJyYeHHUS BOAOPOAA C UCI0JIb30BaHHEM BU3yabHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /111 COCTaBJIEHUS] GOPMYJI
BeleCTB,MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKHUX PeaKI[UH C y9acTHEeM
BO/I0PO/Ia C OTNIOPOM Ha aJIFOPUTM.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOpPUU pHU
MCI0JIb30BAHUUXUMHUYECKON MOCY/bl U 060pY[0BaHUS 10/ KOHTPOJIEM
He/larora., a TaK»Ke NMpaBuJIaM 06palleHHs C TOPIOYHUMHU BEIECTBAaMH B ObITY

[1J1aHUPOBATh U OCYLIECTBJIATb HA PAKTHUKE XUMHUYECKUE IKCIIEPUMEHTHI,
MMPOBOAUTH HaﬁJII-O,L[EHl/IH, AeJIaTb BIBOABI 110 pe3y/IbTaTaM 3KCIIepUMEHTa
IOJIPYKOBOJICTBOM IleJiarora ¢ o6cy/ieH1eM IJlaHa paboThl, €
UCI0JIb30BaHHEM KJIHUILIE.

Y4acTBOBaTh B COBMeCTHOM pa6oTe B rpymiie.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPaKTHUKe XUMHUYECKHEe IKCIIepUMEHThI,
MMPOBOAUTH HaGJIl-O,ZLEHl/Iﬂ, AeJ1aTb BbIBOABI 110 Pe3yJ/IbTaTaM 3KCIIEpUMeEHTa.

Y4acTBOBaTh B COBMeCTHOU paboTe B rpyrie

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATUH U NIPUMEHATD 3TH NOHATHS, a
TaKKeH3y4YeHHble 3aKOHbI U TEOPHH /IS pellleHUs pacyéTHBIX 3314 C
NOMOLIBIO Iefjarora.

BBbIYHCIATD MOJIIPHYIO MaccCy BellleCTB; KOJIMYECTBO BelleCTBa, 06bEM
rasa,Maccy Bell[eCTBa C OIOPO Ha 06pasel;, Ha GOPMYIIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMUYECKUX peaKL Ui C OIOPOoX Ha
o6paseL, aJITOPUTM yueOHbIX e HCTBUIN: KOJIMYECTBA, 00'bEMA, MACChI
BellleCcTBalo U3BeCTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB UJIH
IPOAYKTOB PeaKI M.

BbicTpanBaTh pa3BEépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOM HA UH-
¢dopmanuio U3 yye6HUKA U CTPABOYHBIX MaTEPHA/IOB, TPaMOTHO
HCM0JIb30BaTbU3y4YeHHbIN NOHATUHHBIN alapaT Kypca XUMHUH C IOMOLIbIO
nezarora.



Tema 6. Boaa. PactBopsl. [loHsiTHE 06
OCHOBaHMSX(54)

BoJia, ee cocTaB, CTpOEHUE, MOJIEKYIBI. PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATUHA U TPUMEHSTh 3TH NOHSITHS
dusuyeckre CBOMCTBABOABL. AHAIU3 U CUHME3 MIPUONHMCAHUU CBOMCTB BEIIECTB U UX NPEBPALEHUH C TOMOILbI0

— Memodbl U3yYeHUsl cocmasa 800bL. neJjarora.

XuMuveckre CBOMCTBA BOAbI XapakTepu3oBaTh pr3MYeCKHe U XUMHUYeCKHe CBOMCTBA BO/pbl, €€ poJib KaK
(pa3noxeHUe, peaKIMy C HATPUEM, OKCUIOM pacTBOpHUTEJIA B IPUPOAHBIX IPOLeccax C ONOPOH Ha IJIaH U CXeMy.
KaJIbLUs, OKcHuoMcepsl IV . CocTaBJIAITb ypaBHEHUS] XUMUYECKUX PeaKIui C y4acTHeM BOJbl C OIIOPOM Ha
CocTaB ocHOBaHUM. [IoHATHE 06 UHAMKATOPAX. cxeMmy.

Boda kak pacmeopumess, PacTBODEL O6BACHATD CYLIHOCTb 3KOJ0TMUeCKUX NP0o6.JieM, CBI3aHHbIX C 3arpsi3HeHUEM
Pacmeopumocmb seujecmas gooe. IPUPOJHBIX BOJ, CIIOCOOBI OYHMCTKHU BOAbI OT IPUMece, Mephl 10 OXpaHe BOJ,
HacbliuerHble u HeHacblueHHble OT 3arpsiI3HEHHUs [10CJIe TpeIBApUTEIbHOT0 CTPYKTYPUPOBaHUs MaTepHaJa.

pacmeopbl. MaccoBasi [10J1sIBELIECTBA B
pacTBope.

Posab pacmeopog @ npupode u 8 Hcu3HU
yesnoseka. Kpyzosopomeoodwt e npupode.
3arpsi3HeHHe TPUPOAHBIX BoA. OXpaHa
" OYHCTKa MIPUPOJAHBIX BOJ.

[1/1aHUPOBATh U OCYILECTBJISATh HAa MPAKTHKE XMMUYECKUE IKCIIEPUMEHTBI,
IPOBO/UTDb HAGJIIOAEHMS, JIeJaTh BbI-
BO/IbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA 110/, KOHTPOJIEM NeJ]arora, ¢
MCI0JIb30BAaHUEM KJIUILIE.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU pHU
MCI0JIb30BAaHMMXUMHUYECKOHN NOCY/Ibl U 060PYA0BaHUs 10 KOHTPOJIEM

AemoHcTpauum nejarora.
aﬂeKTpo.HHB BO/Jibl; CHHTE3 BO/IbI; HpOBOL[l/ITb BbIYHCJIEHUA C IPUMEHEHHUEM ITOHATUA «MacCoBad O0Jid
; ;

B3aUMO/IeiCTBHE BO/IbI CMETAJLIAMH BellecTBa BpacTBOPe» C 0NOpoi Ha GOpPMYJIbL.
(Na, Ca) (BO3MOXHO MCIIO/Ib30BAHHE Hcnosib30BaTh NpH BBINOJIHEHUH yYeOHBIX 3aJJaHUH U B IIpolLecce
)

BH/|e0MaTepHaJIoB). ycc/leloBaTe/IbCKOM JieATe/IbHOCTH Hay4YHO-NONMY/IAPHYI0 IUTePaTypy
PacTBOpeHHMe BellEeCTB C pasJIHdHO XUMHUYECKOTO0 CO/lep>KaHus, CIPaBOYHble MaTepHaslbl, Pecypcel
PACTBOPHMOCTBIO. WHTepHeTano/ pyKoBOACTBOM IleJarora.

BeicTpauBaTh pa3BEPHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
MHPOPMALMIO U3 y4eGHHKA U ClIPABOYHBIX MaTepPHAIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIHN annapaTt Kypca XUMUU
IIOC/IeNpeJBAPUTEIbHOI0 CTPYKTYPUPOBAHUS MaTepHaa

HccnenoBaHre pacTBOPOB KUCJIOT U
1ieJI049eH € TOMOIbIOUHANKATOPOB.

Na6opaTtopHble 1 NpakTMyeckue paboTbl
IIpakmuueckas paboma:

Ne 6. [IpuroToBsieHHEe pacTBOPOB C
onpeJieJIEHHOW MacCcoBOU0/1eN
pacTBOPEHHOIO BellecTBa.

BbiyucneHusi
— C UCIIOJIb30BAHHUEM ITOHATHUA
«MaccoBad A0Jid BelleCTBa BpaCTBOpe»



Tema 7. OCHOBHBIE KJIACChI
HeopraHU4YeCcKUX
cCoeIUHEeH U

(11 4)

Knaccudukanusi HeopraHu4ecKux
COe/IUHEHUH.

OKcH/IBL: COCTaB, KJIaCCUPUKALIUA
(ocHOBHBIE, KUCJIOTHBIE, aM@PBOmepHble,
Heco/1e06pasyroujue Ha npumepe oKcuoa
yenepodall u okcuda azoma i,
HOMEeHKJIaTypa. [lo/sy4eHue OKCUI0B
(B3aMmogaeicTeuMe c BOAOMW, KUCNOTaMK,
Leno4amm).

OcHOBaHMUS: COCTaB,

kJsaccudukanus (1es1094 U
HepacTBOPUMbIe

OCHOBaHHUS),

HOMEHKJIaTypa.

KucsoTsl: cocTaB, Kiaccudukanus,
HOMEHKJIaTypa, pUsnyecKkren XUMUYeCcKue
CBOMCTBA (B3aUMO/IeiCTBHE C OCHOBHBIMU
OKCHJJaMU COJISIMH Ha IpUMepe COJISTHOM 1
CEepHOM KUCIIOT),

cnoco6bl nosyyeHusl. Psi ak THBHOCTH
MeTaJlJIoB.

Couu (cpeZiHUE): HOMEHKJIATYpPa, CNOCO6b!
nosyyeHus,

B3auUMOJeHCTBYE COJIEH C MeTa/lJIaMH,
KHCJIOTAMH, L[eJI09aMH1 UCOJISIMH.
[eHeTHyYecKasi CBSI3b MeXAY KJaccaMU
HeOopraHU4ecKux

coejuHeHUU. [eHeTUYecKUe pAAbL
[ToHsiTHE 06 aMOTEPHBIXTUAPOKCHAAX
Ha npuMepe [[UHKA U aJIIOMHUHUS.
XrMMHYeCcKHe CBOMCTBA -
B3aUMOJIECTBHE C KUCJIOTAMH U
IIeJI09aMHU.

PasnoxeHye Npy HarpeBaHUMU.

AemoHcTpauum

06pa3subl HeOpraHWYeCKHX BeIeCTB
pa3JIMYHBIX KJ1accoB.B3anMozencTBre
pacTBOpa CepHOM KUCIOTHI C OKCH/IOM
menu(Il).

Peakuius HeHdTpaM3aLuu.

BreITecHeHHE OZHOTO MeTaJljIa PyTUM U3
pacTBOpa COJTH.

Na6opaTtopHble U NpaKTUYecKkue paborbl
JlabopamopHble onvimbl:

OrnpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCANHEHHUH 110 [Ia0IOHY.
CocraBiieHHE CXEM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCANHCHHUH Ha
OCHOBE OIIPEJICNICHHSI.

Cocrasinenue (OpMylI OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX COSITMHEHHH U
Ha3bIBAaHUEHUX 110 MEXYHAPOIHOI U TPUBHAIBHOW HOMEHKJIATYPE C HCIIONIb30BaHUEM
OIpe/ieTIeHNs] ¥ TaOIHUIBI PACTBOPUMOCTH.

KnaccudunupoBaHue U3ydaeMbIX BEIECTB II0 COCTaBY U CEOUCHBAM C OIOPOI
HAOIIPEIeTICHUS, CXEMBI U TaOJHIy paCTBOPHMOCTH.

CocraBiieHue TaOIHIBI TCHETHUECKHX PSIOB U CXeMbl «[ eHeTHYEeCKas B3aMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTAaHHUYECKUX COCMHEHHUIT» IO/l PYKOBOJIICTBOM II€/Iarora.
TIporHo3upoBaHHe CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHYECKUX CBOFCTB
H3YYCHHBIX KJIACCOB, FPYIII BELIECTB, K KOTOPHIM OHH OTHOCSTCSI C HCIIONB30BAHHEM
cxeMbl «I eHeTHYeCKast B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPraHUYECKHX
COEIMHEHHI» 10T PYKOBOJCTBOM II€JIarora.

CocraBiieHIe MOJICKYJISPHBIX YPaBHEHUH peaKInii, WTFOCTPUPYIOLINX XUMUYECKHE
CBOIICTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOTYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, & TAKKE MOATBEPKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MEX/IY HUMH, C
OIOpOii Ha BepOaIbHYyIO CXeMY B Ka4eCTBE 3pUTEIBLHO OIOPHI.

CocraBiieHie MOJICKY/SIDHBIX YPaBHEHHH PeakiHii [0 CXeMaM C MpeIBapHTETbHBIM
o0cyXIieHHeM BbIOOpa pearupyromix BeIeCTB.

BhIynciaeHHe 10 ypaBHEHHSIM XHMHUYECKHX DEakiuil KoludyecTBa, o0bEMa,
Macchl BelllecTBa MO KOJIHYECTBY, 00BEMY, Macce pEearcHTOB WM MPOAYKTOB
PEaKLMH TOAITOPUTMY.

[InaHupOBaHKE U OCYIIECTBICHNE HA IPAKTHKES XMMUYECKOTO KCIIEPUMEHTA
HaOJIOEHHS [IOX PYKOBOACTBOM YUUTEIISL.

DopMyIHPOBaHHE BBIBOJOB 0 PE3YIbTaTaM IKCIIEPUMEHTA C UCIIONb30BAHUEM
OTOPHBIX CJIOB.

DopMyIHPOBAHKE C TOMOLIBIO ITe1arora 1 BEIIONTHEHUE IPAaBHIT 0€30I1acHO paboThI B
71a00paTopuM MPH HCIIOIb30BAHUH XUMUYECKOH TOCYIbI K 000PYIOBaHHSI.
Vcrnonp30oBanue Py BHITOIHEHUN yIeOHbIX 3aJaHUi U B poLiecce
HCCIIeJOBATENbCKON JEATENBHOCTH HAYYHO-IIOM YIAPHOM JTUTePaTyphl XUMHYECKOIO
COZlepIKaHusl, CIIPABOYHBIC MaTePHAIIbI, pecypchl FIHTepHEeTa, OCYIIeCTBICHHE BEIOOpa
TOZ PYKOBOZACTBOM I€/Iarora.

BricTpanBanue pa3BEPHYTHIX MMCHMEHHBIX U YCTHBIX OTBETOB C OIOpOil Ha
uH(pOpMaIHIO U3 yueOHHUKA U CIIPABOYHBIX MaTepHaoB, TPaAMOTHOE
HCIIONB30BAaHUEU3YICHHOTO MIOHATHHHOTO ammapara Kypca XHMHH C

HCIIONB30BaHUEM IUIAHA, OMOPHBIX CIIOB, AITOPUTMA.



BsaumopeicTBue

KMCJIOT C

MeTaJlJlaMH.

[TonyyeHue

HepPaCTBOPUMbIX

OCHOBaHHUM.

B3anMogeiicTBHe HepaCTBOPHUMBIX
OCHOBaAHUM ¢ KUcJ0TaMu.PasiokeHue
rugpokcuga Mmeau(1l) npu HarpeBaHUU.
IIpakmuueckas paboma:

Ne 7. PemieHue sKcrieprMeHTaIbHBIX 3a/1a4 110
TeMe «OCHOBHbIEKJIACCHI HEOPTaHUYeCKUX
COeIMHEHUM».

BbiyucneHusi
— 10 YPaBHEHUAM XUMHUYECKUX peaKum‘/'I



Tema 8. MeproaunuecKkuii 3aKOH U
MNepuoguueckas cuctema XMMHUYECKUX
3/1eMeHTOB

A. N. MeHpeneesa. CtpoeHueatoma (7 u)

[TlepBble MONBITKH KJ1acCUUKALUU
XUMUYECKHUX 3JIEMEHTOB.

[ToHsITHE O TpyNNax CXO[HbIX 3JIEMEHTOB
(wesioyHbIE U

11leJI0YHO3€eMe IbHble MeTaJlJlbl, FaJI0reHbl,
HMHepTHbIe rasbl).

JsnemeHmbl,

Komopble

obpasyrom

am@pomepHble

okcuobl U

2udpokcudbil.

[leprosnueckuii 3akoH U [lepuogryeckas
cucreMa

XUMHUYeCKUX 371eMeHTOB /. Y.
Mengpeseesa. [leprozibl, rpynisl,
noArpynnsl. Pu3nyecKuil CMbICT
MOPSIKOBOI'0 HOMepa 3JleMeHTa, HOMEPOB
rnepuoja y rpymibl.

Ctpoenue aToMoB. COCTaB aTOMHBIX S1/EP.
Hzomonbol.

J1eKTpOoHBI. CTpOeHMe 3/7IeKTPOHHBIX
060J104€K aTOMOB NEPBBIX20 XUMHUYECKUX
3JieMeHTOB [leproanyecKoi CUCTEMBI

. 1. MeHpeneeBa.

XapakTepuCcTUKa XUMHUYECKOTO0 3JIeMEHTA 110
ero 1noJioxkeHu1o Blleproanyeckol cucrteMme
JI. 1. MeHnpeneeBa.

3akoHomepHOCMU U3MeHeHUsl ceolicme
3/1eMeHM0o8 MaAbIX NeEpU0d08 U 21A8HbIX
nodepynn 6 3a8ucumMocmu om amoMHo20
(nopsidkosozo) Homepa.

3HaueHue [lepuoduyeckozo 3aKoHa u
Iepuoduueckoli cucmeMbIXUMUYECKUX
3/1eMeHmMo8 0151 pa3eumusi HayKu U
nNpaxkmuku.

A. H. Mendeneee — yuéHulil, nedazoz u
2paX*COaHUH.

AemoHcTpauumn

KopoTkonepuogHas u
JUIMHHOTIepUOWHast  GOpMBbI
[leproguyeckoit CUCTEMBI

XUMHUYeCcKuX 3jieMeHTOB /|. U.
MeHgesieeBa.

PackpbIBaThb CMbICJI IEPUOJAUYECKOr0 3aKOHA [10/] PyKOBOACTBOM I1e/jarora.

[ToHMMaTh CylLeCTBOBAaHHE NIEPUOUYECKOI 3aBUCIMOCTH CBOMCTB
XUMHUYECKHUX3JIEMEHTOB (M3MEHEHHE PaJiJuyCOB aTOMOB U
3/1eKTPOOTPHULATENbHOCTH) U UXCOeJUHEHUH OT MOJIOXKEHUs B
IepUOANYECKOH CUCTeMe U CTPOeHHs aTOMa C UCI0JIb30BaHUEM CXeM U
TabJIuILI.

YcTaHaBJIMBaTh CBSI3b MeX/AY NOJIOXKEHHEM 3/IeMeHTa B IepUOUYeCcKOR
CUCTeMeH CTPOeHHEM ero aToMa (COCTaB U 3aps] AJpa, obliee YUCI0
3JIEKTPOHOB U
pacmpejiesieHHe UX 110 3JIeKTPOHHBIM CJ105IM) 110 06pasIyy.

[IporHo3upoBaTh XapaKTep U3MeHEHUS] CBOMCTB 3JIEMEHTOB U UX COeMHEHUIN
norpymnnam u nepuojam [leprosndeckoi CUCTEMBI C IOMOILBIO NeJlarora.
XapaKTepHU30BaTh XUMHUYECKHUE 3JIEMEHTHI IIEPBBIX TPEX TEPUO/IOB,

Kaulus, KaJslbLIMs 10 UX NoJIoXKeHUIo B [lepuoauyeckoii cucreme /1. Y.
MeHpeieeBa.

CnenoBaTh NpaBUiaM 6e30nacHON paboThl B 1aGOpaTOpUH pH
MCI0JIb30BaHUMXMMHUYECKOHN MOCY/bl U 060pYA0BaHUs 10 KOHTPOJIEM
nejarora.

BoicTpanBaTh pa3BEpPHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOH Ha
MHbOpMaLHIo U3 yYeOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN anlnapaT Kypca XUMHUU
10C/1IeCTPYKTYPUPOBAHUA MaTepHasla C UCII0JIb30BaHUEM KJIUILIE.

HWcnosb30BaTh NpU BHINOJHEHUH YUeOHBIX 3a/JaHUH TEKCThI yYeOHUKA IocIe
CTPYKTYypHUpOBaHUs MaTepuaJia, cipaBoyHble MaTepHabl ([lepuogudeckyro
CHUCTEeMY XUMUYeCcKHUX 3yieMeHTOB /. U. MeHiesieeBa, Tab/1M1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMMU U CcoJiel B BOJie, 3JIEKTPOXHMUYECKUH psAJl HanpsiKe HUK
MeTaJlJIoB).

Hcnosib30BaTh NPU BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce
UCCJIeI0BATe/NbCKOH eI TeIbHOCTH HayYHO-TIONYJIAPHYIO IUTepaTypy
XMUMUYECKOT0 coZiepKaHus, ClIpaBoOYHble MaTepuaJibl, pecypcbl MHTepHeTa
N0/IPyKOBO/ICTBOM IleJjarora



O3HaKOMJIeHUE C 06pa3uaM14 MeTaJlJIOB
HeMeTaJlJIOB.

Na6opatopHble U NpakTU4eckue paborbl
JlabopamopHbwlil onbim:

B3auMoJielicTBUe TUAPOKCHZA IIMHKA C
pacTBOpaMH KUCJIOT UILEJ0YeH
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Tema 9. Xumunueckan cBA3b.OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peakuumn
(84)

KJIACC

JsekmpoompuyamesbHOCMb
aTOMOB XUMUYECKUX
3JieMeHTOB.XUMHUYeCKasi CBSI3b
(voHHas1, KOBaJIeHTHas1 OJISIpHast
U KOBaJIeHTHAs HENOJISIpHAs).
CTeneHb OKMCJIEHHUS.
OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbIE PEAKIUU
(OBP). [IpouecchlOKUCAEHUS U
BOCCTaHOBJIeHUs. OKUCIUTENU U
BOCCTaHOBUTEJIU.

OemoHcTpauum
OKHUCAUTENBHO-
BOCCTAaHOBUTEJIbHbIE
peakKIuu: TOpeHHUe,
peakIuy pa3JioXKeHUs,
coeJUHeHUA

(2 4 B HEAENMIO0, BceTo 68 4, N3 HUX 4 4 — pe3epBHOE BpeMs)

PacKpbIBaTh CMBICJ U3y4aeMbIX IOHSITUH M0/ PyKOBO/ICTBOM Ie/Jarora.

OnpeaensiTh BUJ XUMUYECKOU CBSI3U B COEITUHEHHUH C UCII0JIb30BAHUEM CXEM.

OnpeensiTh CTENEHb OKUCIEHUSI XHMUYECKOT0 3JIeMeHTa 1o GopMyJie ero
CO€JIMHEHHS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefienisiTh 3/71eMEHT (BELECTBO) — OKHUCJIMUTEJb U 3JIEMEHT (BeEIeCTBO)
—BOCCTaHOBUTEIb.

O6'bSICHSTD CYLIHOCTb POLLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/IeKTPOHHBIHN 6aJIaHC € YYETOM YMCJ/IA OTAAHHBIX U
HPUHSATBIX3JIEKTPOHOB.

CoCTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHON peaKIuu
HOaJIFTOPUTMY pa36opa OKHUCIUTENbHO-BOCCTAHOBUTEILHOM
peaKLHH.

Hcnosib30BaTh NPU BHINOJTHEHUY yYEOHBIX 33JJaHUH TEKCThI y4eOHMKa [10CIe

CTPYKTYpUPOBaHUsI MaTepHaJia, CpaBoOYHble MaTepHasbl (IepUOJUYECKYI0
CUCTeMy XMMUYecKHUX 3jieMeHTOB /. U. MeHies1eeBa, Tab/1M1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U coJsiell B BoJie, 3JIEKTPOXUMUYECKUH psiJi HanpsHKeHUH
MeTaJlJIoB).

MpumepHbIe TEMDI,
pacKkpbiBalowme AaHHbIN
pasgennporpammol,

W KONIMYECTBO 4YacoB,
OTBOAMMOEHA UX U3yUYeHue

OcHoBHOe
copepKaHue

OCHOBHbI€ BUADI
AEeATeNbHOCTU
obyuatowmxca




IloBTOpEHME U
yIIy6JieHue 3HaHUIH
OCHOBHBIX pa3/ieJIoB
Kypca 8 kiacca

(54)

[Teproanyeckuit 3akoH. [leproanyeckas cucTeMa XMMHUYeCKUX
anemeHTOB /|. . MeHzeieeBa. CTpoeHHe aTOMOB.
3aKOHOMEpPHOCTUB U3MEHEHHUH CBOMCTB XUMUUECKHUX 3JIEMEHTOB
NepBbIX TPEX NIEPUOL0B, KaJIUd, KaJIbLIUA U UX

coeIUHEHUH B COOTBETCTBUH C OJIOKEHUEM

3JIeMeHTOB BIIepHOJUYeCcKOH CUCTeEMe U CTPOEHHUEM HX

aTOMOB.

Knaccudukanuus 1 HoOMeHKJ/IaTypa HeoOpraHU4eCKHX BellleCTB
(MexxayHapo/JiHas ¥ TpUBHUAJIbHas). XMMHUYeCKHe CBOMCTBa
BelleCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCKHUX
coeIUHEHUH, UX TeHeTHYeCKasi CBsI3b HEOPTaHUYECKUX BellleCTB.
CTpoeHHe BelllecTBa: BUAbI XMMHUYECKOH CBSI3U U THUIIbI
KpPHCTa//IMYeCKUX peléToK. 3agucumocms ceoticmes gewjecms om
UXCMPOEHUSL.

JleMoHCcTpanuu

Moje/iv KpUCTAJTMYECKUX PEIIETOK HEOPTaHUYECKUX BELECTB.

2. KopoTkonepuoaHas v JJIMHHONIEpUOAHAS
dopmbilleprouyecKol CUCTEMBI XUMHUYECKUX
asieMeHTOB /I. U. MeHzeeeBa

XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHTHI IIEPBBIX TPEX 1EPHUO/0B, KaIHs
Y KaJIbLus 10 UX noJioxkeHuo B [lepuogudeckoii cucreme /1. Y.
MeHiesieeBa COOPOM Ha aJITOPUTM.

KnaccupuuupoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHUE BELECTBA U3YYeHHBIX
KJIACCOB C ONOPOH Ha cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuchIBaTh 061ME XUMHUYECKHE CBOWCTBA BEILECTB Pa3/IMYHbIX
KJIaCCOB,TOATBEPXAATh CBOMCTBA IPUMEPAMH MOJIEKYJISIPHBIX
yPaBHEHUH XUMHUYECKUX PeaKIui C OOpoil Ha CXeMy.

OnpenessiTh BUJ XUMHUYECKOH CBSI3U U THUII KPUCTAJIMYECKOU
peIIETKHBELIECTBA C ONOPOH Ha CXEMY.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS
nocjenpe/jBapuTebHOr0 pas6opa.

BbIcTpauBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIOPOU Ha
MHbOpMaILHIO U3 YYeGHUKA U CIIPABOYHBIX MATEPHAJIOB, FPAMOTHO
UCI0JIb30BaTh U3y4Y€HHbIN MOHATHHHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh IMPH BBINTOJTHEHUH y‘-Ie6HbIX 3a,aa1-114171 U B IIporecce
UCCJIEI0BATE/IbCKOU JIeITeIbHOCTH HAyYHO-IONYJISIPHYIO0 JINTEPATYPY
XUMHYECKOTO COZlepKaHMsl, ClIPaBOYHbIE MAaTEPHAJIbI, PECYPCHI
HHuTepHeTa
110/, pyKOBOZACTBOM Ileiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakumii(4 4)

Knaccudukanus XuMudeckrx peakijui 1o pa3juyHbIM
NpU3HaKaM (0 YUCJIY U COCTABY Y4aCTBYIOIMX B peaKL U1
BelleCTB, N0

mens1080My 3gpgpekmy, no usmeHeHuro cmeneHell OKUCAeHUs!
XUMUYECKUX 3/1eMeHMo8, N0 06pamumMocmu, no y4acmuio
Kamasauzamopa).

IK30- U 3HdomepMuyecKue peakyuu, mepmoxumMu4eckKue
ypasHeHus. [loHsamue o ckopocmu xumuveckoll peakyuu. [lTonamue
0 20MO2eHHbIXU 2emepo2eHHbIX peakyusx. [lonamue 06
06pamumbuix

U HeobpamMuMbIX XUMu4yeckux peakyusx. [lonsamue o
xumuyeckompasHosecuu. Pakmopul, eausOUjUe Ha CKOPOCMb
XUMUYecKoll peakyuu U No10X4eHuUe XUMU1ECK020 PasHOBECUs.
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU
(31eKTPOHHBINGAIAHC OKUCIUTENbHO-BOCCTAHOBUTEIbHON
peakuuu).

JeMoHcTpauuu
1. 3aBUCHMMOCTb CKOPOCTH XMMHUY€ECKOU peaKL U OT
Ppas/IUIHBIXPAKTOPOB.

2. Bo3pelcTBUe KaTau3aTopa Ha CKOPOCTb XUMUUECKOM peaKLUHU.

3. [IpuMepbl HEOOPATUMBIX K 06PATHUMBIX PEAKITUH.
4. CMelleHe paBHOBECHS XUMHUYECKOU peaKUU.

Buruuciaenus
— KOJIMYeCTBa BElIeCTBa, 00'bEMA M MacCChl peareHTOB HJIH

PaCKprBaTb CMBICJI U3y4aeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUA
NPUONHUCAHUH CBOMCTB BELECTB U UX peBpaILeHUH.

KnaccudpuumpoBaTb XMMHUYECKHE PeaKL MY 10 pa3/IMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUY€ECKOH peaKluu OT
pa3M4YHbIXPaKTOPOB M0/, PYKOBOJCTBOM YYUTEIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKaHUA XUMHUYECKUX
npeBpalieHUI Bpa3/IMYHbIX YCA0BUSAX [TOCJIe NpeiBapUTebHON
paGoThL

Onpeie/1ITh OKUCJIUTEb U BOCCTAHOBUTEJIb B

OBP.CocTaBJiATh 3/IEKTPOHHBIN GaJlaHC peaKIjuy.

[Ipor3BOAUTb BBIYHUCTIEHUSA 10 XUMHUYECKUM YPaBHEHUSAM 110 aJITOPUTMY.

BbicTpauBaThb pa3BEépPHYThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
uHbOpMaLMIO U3 y4e6HMKA U CIPAaBOYHbIX MaTEPHA/IOB, FPAMOTHO
HCI0/Ib30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUuMUU
HOoC/IeNnpeBAPUTENbHOr0 CTPYKTYPUPOBAaHUS MaTepraJa.

Hcnosib30BaTh NpU BHINOJTHEHUH Y4eOHBIX 3a/JaHUH U B IIpoLiecce

HCCJIeIOBATEIbCKOH JieITeIbHOCTH HAay4YHO-IONYJ/IAPHYIO0 JIMTEPATypy
XUMHUYECKOT0 COZlepKaHMs, CIPaBOYHble MaTepHaslbl, pecypcel UHTepHeTa
10CJie KOHCYJIbTAIUH C T1e1aroroM.




MPOAYKTOB 10 YPABHEHUAM XUMHUYECKHUX pealcum‘/'l




Tema 2.
JIeKTpoauTUYeCKas
JAUCCOLMALHUA.
XuMH4YecKue peakuum B
pacTBopax

(84)

Teopuisi 3/IEKTPOIUTUIECKOUN JUCCOIUAIIUU. DJIEKTPOJIUThI
U He3JeKTpoauThl. KaTWOHBI, aHUOHBL MexaHusm
duccoyuayuu geujecms ¢ pazAuUYHbIMU 8UOAMU XUMUYECKOU
cesisu. Cmenenb duccoyuayuu. CujbHble W cJabble
3JIEKTPOJIUTBI.

Peak1iu1 HOHHOT'O OOMEHa, YCJIOBUS UX IPOTEKAHUS.
HoHHbIeypaBHEHUS PEAKLIUH.

XUMHYecKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEN B

CBeTe MpeCTaBJIEHUN 06 3JIEKTPOSTUTUYECKON
nucconuanuu. CpesapactBopa. [IoHsITHE 0 THApOJIM3e
coJieil.

KauecTBeHHbIe peaKlM1 Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, 03U J-, CyIbdaT-, KapboHaT-,
CUIMKAT-$oCchaT- aHUOHBI, TUIPOKCH/I-IOHBI KATHOHBI
aMMOHMS,MarHus, KaJbIys, aJIIOMUHUS, JKeJjle3a 2+, 3+, [IUHKQ,
MNPUCYTCTBYOIIME B BOAHBIX paCTBOPaAX..

JleMoHCcTpanuu

JneKkTpuYeckas NpoBOAUMOCTb PACTBOPOB BEILECTB;
JIBIDKEHUEHOHOB B 3JIEKTPUYECKOM I10JIE.

OnBITHI, WIIOCTPUPYIOIIME IPU3HAKHY IPOTEeKaHUA
peakIMAiNOHHOI0 06MeHa.

OnbITHI 1O ONpe/ieJIEHHUI0 Cpeibl B pacTBOPaXx cosiel (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOPUAA [[MHKA).

JlabopaTopHbI€e U

NPaKTU4YeCKNEePaGOoThI

JlabopamopHulii onbim:

Ne8Peakuuyi FOHHOTO 06MeHa B pacTBOpax
asekTpoauToB:cyabdara Mmenu(Il)

Y WEJIOYH, KapOOHATa HATPHS U COJITHOU KUCJIOTBI, PEaKLUsl
HeUTpa/M3aLuu MeX /1y T’ POKCHU/IOM Kalus U COJITHON
KUCJIOTOMH.

Ne9. KauecTBeHHbIe peaKLMn Ha MOHbI B pacTBOpeE.

IIpakmuueckasi paboma:
Ne 1. PerieHue sKcliepuMeHTaIbHbIX 3a/1a4 110 TEME.

Buruuciaenus
— 110 ypaBHEHUSIM XMMHUYECKHX pPeaKI[ Ui

PackpbIBaThb CMbIC/ U3y4aeMbIX HOHSTHH, @ TAK)Ke CMBIC/I TEOPUU
3JIEKTPOJIUTHYECKOH AU CCOLIMALINU C OIIOPOH Ha CXEMBI.

O6'bSICHATD IPUYMHBI 3JIEKTPONPOBOJ-

HOCTH BOAHBIX PAaCTBOPOB C IIOMOILbIO TeJJarora.

CocTaB/IATb YpaBHEHUs] AUCCOLMALIMY KUCJIOT, Lilesioueil U coel,
II0JIHbIEW COKPALEHHbIe HOHHbIE YPaBHEHUS] XUMUYECKUX peaKkIuH
HOHHOI'0
obMeHa.

[I1aHUpOBaTh U OCYLIECTB/IATh HA IPAKTHKE XUMHUUYECKHe SKCIIepUMEeHTBI,
IPOBOAUTDb HabJII0JIeHHUs], fieJIaTh BBIBO/bI 10 pe3yIbTaTaM
3KCIlepUMeHTaIl0c/Ie Ipe/iBapuTebHOM paboThI.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOpUU NpHU
HCII0JIb30BAaHUM XMMUYECKOH TOCY/bI M 060PYA0BAHUS IO/
KOHTpOJIeMIIeJjarora.

[Tpou3BOAUTE BBIYMCIEHUS 10 XHMUYECKUM YPaBHEHUSIM.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH
HanHpOpMaL M0 U3 yYeOHMKA U CIPAaBOYHBIX MaTepHUaJIOB, TPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN anlapaT Kypca XUMHUU
HI0C/IeNpe/JBAPUTENIbHOI0 CTPYKTYPHUPOBAHUS MaTepHaa.

Hcnosib30BaTh IMPH BBINTOJITHEHUH y‘-Ie6HbIX 3aaa1—114171 H B IIponecce
HCCJIeJOBATEIbCKOH AesITeIbHOCTH HAayYHO-IIONYJIIPHYIO INTEPATYPY
XUMUYECKOT0 COAlepaHM, CIPaBOYHble MaTepHaJibl, peCypChl
WHTepHeTanoc/ie KOHCYJIbTAl MU C IIeJlaroromM.







Tema 3. O6masa
XapaKTepUCTHKA
XUMHYECKHX3JIEMEHTOB
VIIA-rpynnsl.

lanoreHsl

(44)

0611as1 XapaKTepUCTHUKA rajsioreHoB. OCO6eHHOCTH
CTPOEHHUSIATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE [1Jisl HUX
CTeneHu

okucsenus. CTpoeHue U GprU3NUeCKHe CBOMCTBA MPOCThIX
BeIeCTB — rajioreHoB. XMMHYeCKHe CBOWCTBA Ha MpUMepe
xJiopa(B3auMO/IECTBHE C META/JIAMH, HEMETAJIAMHU
(BOZOPOOM M KHCJIOPOJOM), Wjes104amu). XJI0pOBOLOPOA.
CoJisiHast KUCJIOTa, XMMUYECKHUE CBOMCTBA, N0ay4eHUe,
npuMeHeHue. KauecTBeHHbIE

peakiuy Ha rajJioreHu/i-uoHkl. Jeticmaue x/10pa u X/10pogodopoda
HAop2aHu3M Yes08eKd. BaxkHelIMe XJI0PUAbI U UX HAX0XK/IEeHHE B
npUpoe.

JleMoHCcTpanuu
BuseoMaTepuaJibl: rajioreHbl U UX CO€TUHEHUSI.
06pa3siibl XJIOPUOB.

JlaGopaTopHble ¥ NPpaKTU4YeCcKUe paéoThbl
Jla6opamopHblil onbim:

PacnosHaBaHue XJ1I0pU/I-HOHOB.

IIpakmuueckas paboma:

Ne 2. [TostydeHHe CONAHON KHUCIOTBI, U3y4eHue eé CBOMCTB.

BuvruucaeHus
110 YpaBHEHHUSIM XUMHUYECKHX peaKI Ui

O6'bsACHATD 06111Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJLJIOB U
UXCOeMHEHUH B Ipe/ie/iax MaJlblX HEPUO/OB U IVIaBHbIX IOATPYIIIT
[leprouuecKor CUCTEMbI XUMUUYECKUX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh PU3HUeCKHe U XUMHUUeCKHe CBOMCTBA IPOCTHIX BELECTB
rajioreHoB (Ha IpyUMepe XJ10pa) U CJI0XKHBIX BelLleCTB (XJ10p0BOA0PO/a,
XJIOpUJa HaTpHs), CNOCOOBI UX NMOJIYyYeHH s, IPYMeHeH e U 3HaYeHHe B
NpUpPO/Jie U XKM3HU YeJIoBeKa [10cJle CTPYKTYPUPOBaHUs MaTepHasa.

OnpezensiTh rajJoreHU/-UOHbI B pacTBOPE C UCNI0JIb30BAaHUEM
Ta6/1MLbl"XapaKTepHble peaKIiuM Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBATh HA MPAKTHKe XMMUYeCKHe 3KCIIepUMEHTHI,
IPOBOAUTDL HAGJ/IIO[EeHUS, JleJlaTh BBIBO/bI 110 pe3yJibTaTaM
3KCIepUMeHTanoc/ie npeBapruTebHON paboThI.

Tema 4. O6mas
XapaKTepHUCTHKa
XUMHUYECKHX  3JIeMEHTOB
VIA-rpynnbl. Cepa U eé
coeauHeHus (5 4)

061mas xapakTepucTrKa 3jieMeHToB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JJIs HUX
creneHUoKucaeHUs. CTpoeHre U GU3UIeCKHe CBOMCTBA MPOCTHIX
BeIleCTB — KHUCJI0POJA U CEPBL.

AnnorponHble MoANPUKALMY KUCI0POJA U cepbl. XUMUYECKHE
CBOMCTBa cepbl. B3anMogeiicTBUe ¢ HeMeTalJlaMU -

BOZIOPO/IOM UKHCJIOPOZOM, MeTaJLJIaMH,

KOHLIEeHTPUPOBAaHHBIMU a30THOH U

cepHOU kucaoTaMu. CepoBOAOPO, CTPOEHHE, QU3HUIECKHE

O6BbACHATD 00611[Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMEHTOB
VIA-rpynnsl ¥ UX COeiJUHEHUH
C y4ETOM CTPOEHHs UX aTOMOB C OITOPOi Ha cxeMy "H3MeHeHue
paZilycoB BOOArPYyMIax .

XapakTepusoBaTh pu3nUecKre
Y XMMHU4Y€eCKHe CBOWCTBA MPOCTOTrO BelleCTBa CePbl U €€ cOeIMHEHUH
(cepoBOAOPOAR, OKCHU/OB CEPBI, CEPHOM KHUCJIOTBI, CYJIb$ATOB), CIOCOOHI UX




Y XMMHYeCcKHe CBOMCTBA (KUCIOTHBIE U
BOCCTAHOBUTeJIbHBIE). OKCUZbI CEPBI KaK PeICTABUTENN
KHUCJIOTHBIX OKCH0B. CEpHAsIKUC/I0TA, QU3UYECKUE U
XUMUUYECKHe CBOMCTBA (061ye KaK MpeicTaBUTe IS KJjacca
KHUCJIOT U cneyuguyeckue), npuMeHeHHe.CepHUCTas KUCIOTA.
Xumuyeckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20
€noco6ano/iy4eHust cepHoli Kucaomol. Anhapamsl u
npomexaroujue 8 HUX NPoyeccol (Ha npumepe npou3eoocmada
cepHoll Kuciomot).

CoJiv cepHOM KUCJIOThI, KaueCTBEHHAs peaKIys Ha CylbpaT-HOH.

Haxox/ieHue cephbl U eé coeIMHEHUH B IpUpo/ie. Xumuyeckoe
3azpsi3HeHUe okpycarouell cpedbl coOedUHEHUSAMU cepbl
(kucaomubwledoxncdu, 3aepsizHeHue 803dyXa U 8000EM08), cnocobbl
e20 npedomapawjeHusl.

JleMoHCcTpanuu

Kosnekuuu (BuzeoMaTepualbl): cepa v eé coeJUHEHUI.
06yrIMBaHUe caxapa noJ leicTBMEM KOHLIEHTPUPOBAaHHOM
CEpHOUKUCIOTHI.

JlaGopaTopHble ¥ NpaKTU4YecKHe paGoThbl
JlabopamopHbie onbimbil:
O6HapyxeHHe CybdaT-HOHOB.
BsaumogericTBUe pa3baBieHHON CEpHOU KUCIOTHI C [IUHKOM.
Buruucaenus
10 ypaBHEHUSIM XUMUYECKUX peaKIUi

HOJIy4eHUs], IPUMeHEHHE U 3HAY€HUE B IPUPOJIE U XKU3HU
YyeJI0BEeKa CONOPOM Ha CXEMY U IJIaH.

OnpefesiTh HAMYKeE CybdaT-HOHOB B PaCTBOPE.

O6'bSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPOO6JIeM, CBSI3aHHBIX C
nepepaboTKolcoeJMHEHUH cephl TOC/Ie CTPYKTYPHUPOBAHUS MaTepHUaJa.

[I1aHUPOBATh U OCYLIECTBJISTh HAa MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTBI,
HPOBOAUTDb HAGJIIOEHYS, Ie/IaTh BIBOADI 10 PE3yJ/IbTATaM 3KCIIEpUMEHTA.

CnenoBaThb IpaBUJIaM 6e30M1acHOM paboThl B 1a60paTOpPUU pU
MCI0JIb30BAHUH XUMUYECKOU OCY/IbI ¥ 060PY/10BaHHUS MO/
PYKOBOACTBOMIIeiarora.

[Ipor3BOAUTD BBIYMC/IEHHS 10 XHMHUYECKUM YPaBHEHUSM 110 aJITOPUTMY.

Hcnosib30BaTh NPU BHINOJTHEHUH YYe6HBIX 33JaHUH TEKCThI YYeGHUKA,
cIpaBoYHble MaTepHaJibl ([lepuogHUUECKYI0 CUCTEMY XMMHUYECKHX
aseMeHTOB /I. U. MeHiesieeBa, Tab1M1ly paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 3JIeEKTPOXUMHUYECKUN psif,
Halps>KeHUHMeTaslIoB).

Hcnosib30BaTh IMPH BBINTOJTHEHUH y‘{eﬁHbIX 3auan—1m¥1 U B IIponecce
HCCJIeI0BATE/IbCKOM JIesITeIbHOCTH HAYYHO-TIONMYJISPHYIO JIUTEPaTypy
XMMHUYECKOT0 COJIeprKaHuUs, ClIPaBOYHbIe MaTepHaJibl, pecypchbl UHTepHETa
I10CJIe KOHCYJIbTAllUH C [TeJJaroroM




Tema 5. O6masa
XapaKTepUCTHKA
XUMHUYECKHUXIJIEMEHTOB
VA-rpynnsl. A3ot, docdop
U UX COeAUHEHHUSA

(74)

0611as XapaKTepyuCTHKA 3JieMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /1151 HUX
CTENEeHUOKHUCIEHUSI.

A3oT, pacnpocTpaHeHue B IpUpojie, GU3NUeCKUEe U XUMUYECKUE
cBoiicTBa. KpyroBopoT asora B pupoze.

AmMmMuak, ero pusnyecKre U XMMUYeCKHe CBOMCTBA, OJyYeHUE U
npuMeHeHue. Cosiu aMMOHUS, UX PU3UYECKHE U XUMHYECKHe
CBO¥CTBa, NpyMeHeHUe. KauecTBeHHasi peakLiMsi HA HOHbI
aMMOHUS.A30THas KUC/IOTA, €€ pU3nvecKre U XUMUYECKHe
cBO¥icTBa (061IHE KaK MPeCTaBUTEIS KJIAacca KUCJIOT U
cneyuguueckue). Asomucmas kucaoma. Hcnoav3osaHue
HUMpAamoes u co/iell AMMOHUS 8 KA4ecmee MUHEPAIbHbIX
yodobpeHuli.

XUMHYeCKOe 3arpsi3HEHHE OKPYKaIOIEH CpeJibl COeIMHEHUSIMHU
a30Ta (KUCI0THBIE 0K/, 3arpsi3HEHNE BO3/yXa, HOYBbI U
BO/I0EMOB).

®docdop, arromponnsvie modugukayuu pocgpopa,

dusnyecKkue UXUMHUYECKUE CBOUCTBA.

Oxcup docdopa(V) u pocdopHas kucaota, dusnyeckue U
XUMHUYecKHe CBONCTBa, nosyyeHue. KauecmeeHHas peakyus
Hagpocham-uoHwL.

Hcnoav3osanue hochamos 6 kauecmee MUHepa1bHbIX YOO6peHULL
3arpsi3HeHHe IPUPOAHBIX BOL0EMOB pocdhaTaMu.

JleMOHCcTpauuu

Kosneknuu: docdop u ux coejuHeHUS.

B3aumo/ielicTBUEe KOHLIEHTPUPOBAaHHOM a30THOM KUCJIOTHI C
MeJblo.

JlaGopaTopHbIe U IpaKTHYeCKHe paGoThl
JlabopamopHble onbimbol:

1. BsaumopeilicTBHe coJiell aMMOHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe c 06pa3naMu a30THBIX U pocHOpPHBIX
y400peHUi.
Ilpakmuueckas paboma:
Ne 10. [TosryyeHHe aMMHUaKa, U3y4yeHHue ero CBOMCTB.

Buruuciaenus
10 YpPaBHEHHUAM XUMUYECKUX PeaKL NI

O6'bSICHATH 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB 3JIEMEHTOB
VA-rpynnsl 4 UX COeIMHEHUH € yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb (GU3UYECKHE M XHMHYECKHe CBOMCTBA HPOCTHIX
BelllecTB a3oTa U ¢ocdopa U UX coeAuHEeHHUM (aMMHaka, cojieid
aMMOHMS, a30THOM KHCJIOTBl, HUTPATOB, okcuja ¢ocdopa(V) u
docdopHOit KUCAOTHI,
docdaToB), cnoco6Gbl HUX MOJyyeHUs, NMpUMEHeHHe U 3HayeHue B
HPUPO/IEN XKHU3HU YEJIOBEKA C UCIIOJIb30BAHHUEM CXEMBbI.

OnpeesiTh MOHBI aMMOHUS U pocdaT-HOHBI B pacCTBOPE C
UCI0JIb30BaHUEMTa6.IUILbI "XapaKTepHbIe peaKIIMK Ha KATHOHBI U
aHUOHBI".

O6'bSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPOO6JIeM, CBI3aHHbIX C
Hax0oX/IeHUeMcoeJUHEHUH a30Ta U pocdopa B oKpyKarllei cpefie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBO/AUTDL HABJIIO/IEHHUS, ZIeIaTh BBIBO/IBI 110 PE3YJIbTATaM 3KCIEPUMEHTA.

CnenoBaThb MpaBUJIaM Ge30MacHOM paboThl B 1a60paTOpPUU pH
MCI0/Ib30BAHUH XMMUYECKOM NMOCYZbl U 060PY,0BaHUS.

npOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUYE€CKHUM YPAaBHEHUAM.

HWcnosib30BaTh NpU BbINOJTHEHUH yUeOHbIX 3a/JaHUH TEKCThI
y4eOHHUKa,ClIpaBOYHble MaTepHaJibl (IepUOANYECKYIO CUCTEMY
XUMUYecKUX 3ieMeHTOoB /Jl. U. MeH/ies1eeBa, TabauIy
pacTBOPUMOCTH KUCJIOT,

OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUN Psif
HalpspKeHUIMeTaslIoB).
Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 33/JaHUH U B IIpoLiecce

HICCJIeJOBATEIbCKOH JesITeIbHOCTH HAay4HO-IIONYJIAPHYIO IUTEPATYPY
XMMHYECKOI0 CoZlepKaHus, ClIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTA
I10CJIe KOHCY/IbTALUH C [1eJJaroroM

Tema 6. 06125
XapaKTepHuC- TUKa
XUMHYECKHX 371eMEHTOB
IVA-rpynmnsl.

Yrnepoa v KpeMHUH U MX

Yrnepog, annorponHele MoaudUKanuy rpadur,
ayiMas.BsaumogeiicTBue ¢ MeTas1aMy,

HeMeTaJlJIaMH,

KOHIIeHTPHPOBAHHBIMU a30THOH U CEPHON KMCJIOTAMHY,
pacnpocTpaHeHHe B IpUpoje, usnyeckue

O6bACHATD 00611[1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3/IEMEHTOB
IVA-rpynnsl ¥ ux coeJUHEHUH € yYETOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XUMHYECKHe CBOMCTBA MPOCTBIX
BeILECTBYIJIEPO/A U KPEMHUS U UX COeJUHEHUH (OKCH/IOB YIJIEpO/a,
YroJIbHOU




XUMHYECKHUe




CoeMHEHUA
(84)

cBoiicTBa. Axcop6uus. KpyroBopor yriepo/ia B npupoze.
Oxcuzbl yrieposa, ux pusrndeckue U XMMUYeCKHe CBOWCTBA,
HXJIeCTBYE Ha )KMBbIE OPraHU3Mbl, [10JIyYEHUE U
NpUMeHeHHUE.

IJKos102u1eckue npobaembl, c8s13aHHble ¢ okcudom yaaepoda(lV);

a2unomesa 2/106a.1b6H020 NoMenJeHusl KAUMama; NapHUKosbslil
agpgdexm.

YroJibHast KUC/I0Ta U €€ coJy, UX pU3nvecKre U XUMHUYeCKHe
CBOCTBA, NOJIy4eHHe U TpuMeHeHHe. KauecTBeHHas peakus
HaKapOOHAT-UOHBL

IlepgoHauabHble NOHAMUSL 06 0p2AHU4ECKUX 8eujecmaax Kak o
coedUHEHUSIX y21epoda: 0COBeHHOCMU cOCmasd U CMpoeHuUsl.
ToHssmue 0 6u0/102uYecKU 8ANHCHBIX BeWjecmeax: Hupax,
6eskax,yanesodax. MamepuanbHoe e0UHCMBO 0p2aHU4ecKux

u

Heop2aHu4ecKux coeduHeHul.

Kpemnutl, eco ¢usuveckue u xumuueckue ceolicmea (Ha
npumepe g3aumodelicmausi ¢ Memaniamu U Hememaanamu),
nosy4eHue unpumeHeHue 8 3J1eKmpoHuUKe.

CoeduHeHusl kpeMHUs1 8 npupode. O6wjue npedcmas.ieHus 06
okcude kpemHusi(1V) u kpemruesoli kucaome. Cuaukamel, ux
ucnosb308aHue 8 6blmy, meduyuHe, NPOMbIULIEHHOCMU.
BaoicHeliwue cmpoumeibHbleMamepudaJbl: Kepamukd, CmekK10,
yemeHm, 6emoH, He/1e306emoH.

IIpo6iembl 6€30nACHO20 UCNO1b308AHUS
CMpPoOUMENAbHLIXMAMEPUA108 8 NOBCEOHEBHOU HCU3HU.

JleMOHCcTpanuu
Mogeii KpUCTa/UTMYEeCKUX PEIIETOK a/iMa3a, rpaduTa,
MoOJIeKYIbIdYIIEpEHA.

Ajncopbuys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.

[IpoTnBoras.

BujeomaTtepuaJibl: CUJIIMKaTHas
NPOMBIILIEHHOCTb. MOz MOJIEKYJT
OpraHWYeCKUX BelleCTB.

JlaGopaTopHblIe U IpaKTUYeCcKHe paGoThl
JlabopamopHulii onbim:

KadecTBeHHas peakuys Ha KAp6OHAT-HUOH.
Ilpakmuueckue pabomut:

Ne 11. [TostyyeHue yrjieKUCI0ro ra3a v u3ydyeHue ero
cBoicTB.KauecTBeHHas peakiys Ha KApOOHAT-HOH.
Ne 12. PemieHue sKcliepuMeHTaJbHBIX 33/1a4 [10 TeMe
«HeMeTannbl».

BuruuciaeHus

KHCJIOTBI, KADOOHATOB, OKCH/A KPEMHHUSL, KDEMHUEBOU KHUCJ/IOTHI,
CUJIMKATOB), CIOCOOBI UX II0JIyYeHUSs], IPUMEHEHHE U 3HAYEHHUE B
HNPUPO/IEN XKU3HU YeJIOBEKA.
OnpepensiTh Kap6oOHAT- U
CUJIMKAT-UOHbI B pacTBOPE.
O6BACHATD CYIHOCTb 3KO0JI0IMYeCKUX NP06.JieM, CBI3aHHbIX C
HaxX0X/IeHNeMyTJIEKHCJIOro ra3a B OKpy»Xarolieil cpefe.
WnrocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeAMHEHUH yTiiepoja
MOpPraHUYecKHX BellleCTB [0/ PYKOBO/JCTBOM yUUTe .
[lnaHupoBaTh M OCYLIECTBAATb Ha  INpPaKkTHKe  XUMHUYecKHe
3KCIEPUMEHTh], NPOBOJUTb HAGJIIOAEHUs, JeJaTb BbIBOAbI IO
pe3y/ibTaTaM 3KCIlepUMeHTaIoc/le peiBapUTeJbHOM paboThl.
CnenoBaTh NpaBU/IaM 6e30nacHOM paboThI B JJabopaTOpUU
IPUHCI0JIb30BaHUY XUMHUECKOU MOCYAbl U 060py0BaHHUS.
HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33JaHUH TEKCThI
y4eOHHUKa,cripaBoYHble MaTepHasbl ([lepuoauyeckyto cucteMy
XUMUYecKUX 31eMeHTOoB /Jl. U. MeH/ies1eeBa, TabauIy
pPacTBOPHUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BoJie, 3JIeKTPOXUMHUYECKUH psif,
HalnpspKeHUMMeTaslI0B) MocJjie KOHCY/IbTALUM C [TeJaroroM.
Hcnosib30BaTh IMPH BBIITOJTHEHHUH y‘-Ie6HbIX 3aaa1—114171 H B IIpornecce
HCCJIeloBaTeIbCKOH JieITeIbHOCTH Hay4YHO-TONYJIAPHYIO JIMTepaTypy
XMUMMYECKOT0 CoZiepKaHus, CIpaBOYHble MaTepHaJlbl, pECYPChI
WHTepHeTanoc/ie KOHCYJIbTal MU C IIeJlaroromM.




M0 YpaBHEHHUSAM XUMHUYECKUX PEaKIUH, ec/id OAUH U3
peareHTOB/IaH B BU/Ie BOJHOIO pacTBOpA C U3BECTHOU
MacCOBOM J0JIEN.







Tema 7. O61ue
CBOMCTBAMETAJIJIOB
(44)

0611as1 XapaKTePHUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUH HX MOJI0KeHUsI B [lepruoguyecKoit cucreme
XUMUYECKHX3/1eMeHTOB /[[. . MeH e ieeBa ¥ CTPOEHHMSI aTOMOB.
CtpoeHue MeTa//10B. MeTa/uinyecKasi CBSI3b U MeTaJlJIMYeCcKast
KpHUCTaJIJIMYeCcKas peléTKa. JJIeKTPOXUMHUYECKUH P
HamnpsbKeHUH MeTasioB. PU3nuvecKre U XMMUYECKHe

CBO¥icTBa MeTaJ10B. O6yue cnocobbl NOAyYeHUs MemaJs/ios.
TloHsimue o Koppo3uu Memas/108 U 0OCHOBHble CNOCO6bI 3aujumbl
om Koppo3uu.Cniaswl (cmasv, yy2yH, dropatoMuHull, 6poH3a),

UX npuMeHeHue 86bImy U NPOMbIULIEHHOCMU.

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CILJIaBOB,
UxPU3UYEeCKUMU CBOMCTBaMHU.

Mojeii KpUCTa/I/INYECKUX PEeIIETOK
MeTaJlJ10B.BujieoMaTepurasibl: KOPpPO3Us
MeTaJlJIOB.

JlaGopaTopHble U NpaKTU4YeCcKUe paboThbl
JlabopamopHbie onbimbil:

O3HakoMJIeHHe c 06pa3LiaMH CIIJIaBOB MeTaJlJIOB.
3aBUCHMOCTb CKOPOCTH peaKIiuy MeTaslja C KUCJI0TOH OT
npUpoAbIMeTasLIa.

Buruucaenus
— [0 YpaBHEHUSM XHUMUYECKUX PeaKIuH, ecsiu 00uH u3
peazeHmMoscodepicum npumecu

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSTh 3TH MOHSTHS
HPUONHMCAHUU CBOWCTB BEILECTB U UX ITpeBpalleHUH.

O6'bSICHATD 0011[Me 3aKOHOMEPHOCTH B UBMEHEHHUH CBOHCTB
3JIeMeHTOB-MeTaJIJIOB U UX COeJUHEHUH C yYETOM CTPOEHHUS UX
aTOMOB.

XapaKTepH30BaTh CTPOEHHE METAJIJIOB, 00111e PU3UIECKUE U XUMUYECKHe
CBOMCTBA MeTaJlJOB.

XapakTepu3oBaTh 06111e c10CO6bI NOJy4eHUs] MeTa/IJIOB [10CJIe
CTPYKTYpHUPOBaHUs MaTepHaIa.

CnenoBaTh NpaBUIaM 6e3onacHON paboThl B 1abopaToOpUU
NPUHCI0/Ib30BAaHUY XUMHUECKOU OCYAbl U 060py0BaHHUS.

[Ipou3BOUTD BBIYUC/IEHHUS 10 XHMHYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33JaHU M TEKCThI
y4ebGHUKa,CllpaBOYHble MaTepuaJbl ([lepuoguyeckyro cucteMy
XUMUUYECKUX 3JieMeHTOB /|. . MeHzie1eeBa, TabIULly
pPacTBOPHUMOCTH KHUCJIOT,

OCHOBaHUH U coJiel B BoJie, 3JIEKTPOXUMHUYECKUH psif
Halps>KeHUHMeTaslJIoB).

Hcnosib30BaTh IMPH BBIITOJTHEHHUH y'-Ie6HbIX 3a,aa1-114171 H B IIpornecce
HCCJIel0BaTeIbCKOH JlesTeIbHOCTH HayYHO-ONMYJISIPHYIO0 INTEPATYpy
XUMHUYECKOTO0 COJiep>KaHutsl, CIpaBOYHbIe MaTepHaJlbl, pecypchl
WHTepHeTanocie npeABapuTe/bHON KOHCY/IbTAL MU C IeZ[aroroM




Tema 8. BaxkHeililue
MeTaJl/Ibl M UX COeAMHEeHUA
(16 4)

IllenoyHble MeTasibl. [losoxkeHue B [lepuoaundeckoit
cucteMe xXuMuyeckux 3jieMeHTOoB [JI. U. MeHnjeneesa,
CTpoeHUe aToMOB.HaxoxieHue B pUpoJe.

dusnyeckue U XUMHUYECKHE CBOMCTBA (Ha pUMepe HAaTpus
U KaJius). OKCU/Ibl U TUAPOKCUBI HATPUS U KaJUsl.
[IpuMeHeHHUeleJI0YHbIX METAJIJIOB U UX COeIUHEHUH.
lllesoyHO3eMeIbHbIE MeTaslJIbl MarHUd U KaJblUH,
cTpoeHueaToMoB. [losoxkeHue B [leproaudeckoii cucteMe
xuMudeckuxaseMeHToB /[l. U. MengeneeBa. HaxoxxaeHue B
NpUpoJE.

dusnyeckre U XMMUYeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS

KaJsblys (OKCUA, TUAPOKCUJ, COH). JKécmkocmb 800bl U cnoCobbL

eéycmpaHeHusl.

Amomunuil. [losioxkeHue B HepnoanquKoﬁ CUCTEeMe XUMHUYECKUX

asneMeHTOB /I. U. MeHnziesieeBa, cTpoeHre aToMa. HaxoxjeHre B
npupo/ie. Pusnyeckre U XUMHUYeCKHe CBOMCTBa. AMdoTepHbIe
CBOMCTBA OKCH/IA U THJIPOKCHU/A.

Keneso: cocTas, cBoMcTBa U NOJIyyeHHUe.

[MonoxxeHue Blleproanudyecko cucTeMe XUMHUYECKUX
3JIeMeHTOB

/1. . MeHpeneeBa, cTpoeHue aToma. HaxoxeHue B npupose.
dusnyeckue U XuMHU4yeckKre cBoMcTBa. OKCUABL, TUAPOKCHU/BI U
cosmkeie3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

BsaumogielicTBUe HAaTPUS C BOZOM.

OkpalurBaHUe JIaMeHd HOHAMU HaTpUs U
kaJsna.OKpalmMBaHue JlaMeH! HOHAM U

KaJlbIHsl.

B3zauMozencTBre OKCHU/A KaJIbIIMs C BOJOH.
BuzeomaTtepuasbl: ropeHUe KeJle3a B KUCJIOPOJE U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTHYecKue paGoThl
Jla6opamopHbule onbimbi:

O3HakoMJIeHHe € 06pa3LjaMy aJlOMUHUS U €T0
cnyiaBoB.AMQOTepHbIe CBOMCTBA I'MAPOKCUAA
aJIIOMHHUS.

KadecTBeHHbIe peaKII¥ HAa HOHBI JKeJie3a.
Ilpakmuueckue pabomvi:

Ne 13. PerieHue akcriepuMeHTa/bHbIX 33/1a4 110 TeMe «MeTaslbl».

BuruuciaeHus
110 YpaBHEHHUSIM XUMUYeCKUX pPeaKIUH.

O6'bSICHATD 0011[Me 3aKOHOMEPHOCTH B UBMEHEHUH CBOHCTB
3JIEMEHTOB-METAJIJIOB B IPyMIax U UX COeJUHEHUH C yYETOM
CTPOEHHUS UX ATOMOB.

XapakTepu3oBaThk GU3NYeCKHe U XUMUYeCKHe CBOHCTBA IPOCTHIX BEll|eCTB
MeTaJlJIOB U UX CoeiJMHEHUH (OKCHJ 0B, THAPOKCHU/IOB, COJIel) C oropoii Ha
CXeMy, CIOCO6BI UX MOJIyYeHHs], IpUMeHeHHe U 3HaueHue B IPUPO/ie U KU3HU
YeJI0BeKa.

PacrosHaBaTh € IOMOILbIO0 KaueCTBEHHbIX peaKIUH HOHbI METAJLJIOB
(Marsus,KaablLiys, aTIOMUHUS, IIMHKa, XKeJie3a (2+), xxesesa (3+), Mmegu
(2+) c ucnosib30BaHWEM TabJIMILb] "XapaKTepHble peaklM1 Ha KATUOHBI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTBI,
IPOBOJUTD HAGJIIOAEHHUS, [ieJIaTh BbIBOABI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaThb IpaBUJIaM 6e30MacHOM paboThI B JIabopaTOPUU IPU
HCII0JIb30BAaHUH XMMUUYECKOH ITOCY bl ¥ 060PYL0BAHMUSI.

[Ipor3BOUTD BBIYUC/IEHHS 10 XHMHUYECKUM yPaBHEHUSIM.

BoicTpanBaTb pa3BEpPHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOH Ha
nHdOopMaLHIo U3 yYeOHUKA U CIPaBOYHbIX MaTepHAJIOB, FPaMOTHO
UCIO0/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh ITPH BBIITOJIHEHUH y‘-Ie6HbIX 3aaa1—114171 U B IIporecce
HCCJIeJOBATEIbCKOH AesITeIbHOCTH Hay4HO-II0NYJIIPHYIO IUTEPATYPY
XMMHYECKOI0 CoJlepKaHus, ClIPaBOYHble MaTepHaJIbl, PeCypChI
WHTepHeTanoce npeABapUTebHON KOHCY/IbTALMU C IeZJaroroM




Tema 9. BemiectBa
U MaTepuaJbl B
KHU3HU

yesioBeKa

Hosble Mmamepuasisbl U MmexHo/102uu. Belqecmea umamepuasibl 8
noecedHegHoll HCU3HU Yesa08eKa. XUMUs U 300p03b€. Be3zonacHoe
ucno/s1b308aHue sewjecmes u XUMU‘{BCKMXPQGKL{MI] 8 6blmy.

XapaKTepH3OBaTb POJIb XMMHHU B pa3JIMIHbIX C(l)ean AeATEJIbHOCTHU
mo,qeﬁ, OCHOBHBI€ BellleCTBa U MaTepHaJibl, IpUMEHAEeMbIe B }KU3HU
COBpPEMEHHOI'0
YeJIOBEKaA.




(34)

IpupodHble ucmovHuku y21e8000p0dos (Y2016, npupodHblil O6'bSICHATD YCI0BHS 6€30M1aCHOT0 UCI0JIb30BaHUS BELIECTB U XUMUYECKUX

2a3,Hepmb), npodykmbl UX Nepepabomku, UX pob 8 6blmy u peaKiui B GBITY.

npoMblULIeHHOCMU. AHanu3upoBaTh U KPUTUYECKU OLIeHUBATh HHPOPMALIUIO O BJUSHUU
OcHosbl 3K0102UuYeCcKOl epamomHocmu. Xumuieckoe MPOMBILIJIEHHOCTH, CEJIbCKOT0 X035 CTBA, TPAHCIIOPTa U AP. HA
3azpsi3HeHueoKpyxcaroweli cpedsl (npedessHo donycmumas COCTOSIHUEOKPYKaIoLIeH cpe/ibl.

koHYyeHmpayus eeujecme — I1/1K). YMeTb 0Ka3bIBaTh NEPBYIO NOMOLIb IPU XUMHUYECKHUX 03KOTaX U

Posb xumuu 8 pewleHuuU 3K0102u4eckux npobsem. OTpaBJIEHHUSX.

[IprHUMaTh y4acTHe B 06CYKAeHUH NIP06JIeM XUMUYEeCKOH U
3K0JIOTMYeCKOWHANPaBJIEHHOCTH, BbICKa3bIBaTh COOCTBEHHYO NTO3UIUI0
10 Npo6JieMe Y NpejjaraTb BOSMOXKHbIe Iy TH €€ pellleHUs C OIOpoi Ha
MH}OopMaLHIO U3
y4ye6GHMKaA U ClIpaBOYHble MaTepHaJbl, pecypcbl MUHTepHeTa.

[Ipu paspaboTke paboyeill HmporpaMMbl B TeMaTH4Ye€CKOM MJIAHUPOBAHUMU JOJDKHBI ObITh YYTeHbl BO3MOXXHOCTH MCIOJIb30BaHUSA 3JEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeNbHbIX PECYPCOB, SBJSIOIMXCA y4ebHO-MeTOAUYECKUMU MaTepuajaMu (MyJbTUMeJUHHble MPOrpaMMbl, 3JEKTPOHHblE YYEeOHUKU U 3aJa4YHUKH, 3JEeKTPOHHbIE
6106/IMOTEKH, BUPTYaJIbHbIE JJA6OPAaTOPHH, UTPOBbIe POTrPaMMBbl, KOJIJIEKLIUH LUPPOBLIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMBIMU /151 00YYEeHHUsI U BOCTIUTAHU S
pa3JIMYHbIX IPYII 0Jb30BaTe/EHN, IPeICTaBJIEHHBIMU B 3JIEKTPOHHOM (IIM$POBOM) BUJE U PeaTHU3YIOIIUMU AuAakThuieckrue Bo3MoxkHocTH UKT, cogepxaHre KOTOpBIX
COOTBETCTBYET 3aKOHO/IaTEJbCTBY 06 06pa30BaHUU.

2-l BApUAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT MpUMEPHOrO0 TEMATHYECKOTO IUTAHHUPOBAHUS HUCHONB3yeTcs, eciau oOydarommecs c¢ 3I[IP momydaror

oOpa3zoBaHue B OT/IEILHOM Kiiacce. B maHHOM BapuaHTe MpejiaracTcs:

- U3y4YeHHUE Marepuaia KpyImHbIMU OJOKaMHu;
- omepeskaroiiee 0oyueHue;

- BO3MOXXHOCTb MPUMEHEHHUS 3HAHUU B PA3JIMUHBIX YCIOBUSIX (IIEPEHOC 3HAHUN MO aHAJOTHH OT OOIIUX CBOMCTB
Pa3TUYHBIX KJIACCOB BEHIECTB K OOMMM U CleNU(PHUUECKUM CBONCTBAM KOHKPETHBIX BEIIECTB), YTO yBEIUYUBAET JOIIO
CaMOCTOSATEIFHOCTH 00YUYaIOMIUXCS TIPU U3YYCHUU HOBBIX TEM.

CoOmomaeTcsi  JIOTMKa  WM3YYEHHs  BEIIECTB —  CBOWCTBA  BEHIECTB  OMPEICISIIOTCS  CTPOGHHEM  aTOMOB,

ANEKTPOOTPULIATEIIBHOCTHIO, XUMHYECKON CBSI3BIO M CTPYKTYPOH BELIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Temsbl: cTpoeHMe aToMa, CTPOEHUE BELIECTBA, BaKHEUIIINE MTPEACTABUTENIN TPOCTHIX U CIIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

HN3menenue IUIAHUPOBAHMA 110 pasgciiaM U TCMaM COCTOUT B CIICAYIOIICM



- M3y4Y€HHE OCHOBHBIX BOIPOCOB HEOPTaHMYECKON XUMHUM OCYIIECTBISETCS B 8 Kiacce, OOJbllie BPEMEHHU
BBIJICIIAETCA Ha NMPUMEHEHHE 3HaHuil B 9 knacce. M3 9 knacca B 8-i1 mepeHocITCa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTHU
XUMHUYECKUX  peakuuit”, "OnexkTponuTHUecKas ~— aucconuanus.  XUMHYECKME ~— peakluu B pacTBopax';



- nepecraHoBka TeMm, 9 kiacc: tema «Metamibl»y nepen «Hemeramnamu», T.K. oOydaroniuecs ¢ 3IIP Gombie
3HAKOMBI C METAJUIAMH U JIETUE XapaKTEPU3YIOT UX 10 CBOMCTBAM U IPUMEHEHUIO;

- nepepacrpeesieHue Colep KaHusl OJHUX TeM B Apyrue (pacKpblBaeTCsl HA KOHKPETHBIX MPUMEPAX APYTUX TEM).
Tema "XuMus u okpykaroiasi cpefa’ pacKkpblBaeTcsi Ha KOHKPETHBIX ITPUMEpPaXx B pazjenax "MeTamibl U UX COCIUHEHUS ",
"Hemeramnsl IV-VII rpynn u ux coenunenuns";

- oObenrHeHne TeM (JaeT OoJblle BO3MOKHOCTEH ISl UCIONIb30BAaHUSI CPABHEHUSI — CXOACTBA U OTIMYMI; TemMa
«Kucnopon»u rema «Bonopon»);

- BbIIeNieHue oTaeNbHbIX TeM (Tema «IlepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BelllecTBax»). Beiienenue B
OTACJIbHYIO TEMY, B KauecTBe "OyKBapsi MO0 OpraHU4YeCcKol XUMHUHU'", 1aeT BOZMOXKHOCTb yIIIYOJISTh MOHSTHS: ONpEAeNICHNUs,
KjIaccuuKalys, OCHOBaHUSA JUIsl KilacCHU(UKAMK, HOMEHKIaTypa, OOIIMEe CBOMCTBAa BEIIECTB, CTPYKTypa BEIECTBa,
coctaBienre Qopmyn no oOuied ¢opMmyae W MO Ha3BaHWIO, Ha3blBaHHWE BellecTBa Mo ¢opmyne. B srom ciyuae
IpOrpaMMHBIA MaTepuai U3 XapakTepucTuku [VA nmoarpynmnsl MOXKHO JJOHECTH HE ()parMEHTOM KapTHUHBI «OpTraHUYECKHE
BEIIECTBaY», a KaK 4acTh 11eJ10r0. MoxkeT ObITh BhiJeeHa TeMa «[IpakTukym» B KOHIIE TEPBOTO M BTOPOTO T'OJ0B OOYUEHHS.

Temaruuyeckoe MJIaHUPOBaAHHE

8 KIIACC Bcero: 136 vac (2 u/Hen, 2 roga oOydeHmus)

Temsr KonuuecrBo yacos B Tom umcie H
a
3
B
a
H
u
i
p
a
9]
0
T
Ha Ha
KOHTPOJIbHBIE MpaKTHIECKHE
paboTsl paboTsl




XuMus — BaxkHas 001acThb
€CTECTBO3HAHUA U
MPaKTHIECKOU e TeTbHOCTH
YeJIoBeKa.

TIpakriueckas padora Nel « JlabopaTopHoe 000pyIOBaHKE U IPUEMBI
00palleHust C HUM)
TIpakriueckas padora Ne2 «Ouuncrka 3arpsi3HEHHOH MOBapeHHoH conn"




2. Bemecrsa v XUMHUYECKHE
peakuuu.

IIpakTiaeckas padora Ne3 «[Ipn3Haky MpoTeKaHUsI XUMHUYECKHUX PEaKIUiDy

3. KonmmuectBenunie
OTHOLICHUA BXUMHU

KonTpomnbras padora Nel «[lepBoHauanbHbIe XUMHYIECKHE TOHSATHS, XUMAIECKUE
(hopMyITBI M YpaBHEHUsD 3aTPA3HEHHON TTOBAPEHHOU COITM)Y

Paznen «[lepuonuueckuii 3akoH U
TeproauIecKast CHCTeMa XUMHUIECKHX
anemenroB JI.11. MenneneeBa. CtpoeHue]
aToMa. XMMUYECKast CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTEIBHEIE

peakiumny, 154

4.  Crpoenue aroma

KonTponsras padora Ne2 «Ileproauueckas CHCTeMa XUMHIECKAX JICMEHTOB
J.W. Menneneesa. CTpoeHue aromay




Ilepuonnueckuit 3akoH 1
MepUOoINYECcKas CHCTEMa
xuMudeckuxa3nemento [[. 1.
MenpeneeBa

5.CTpocHuE BEIIECTB.
XUMHUYECKAsCBSA3h.
OKUCIIUTEIEHO-BOCCTAHOBUTEILHBIE
peakuumn

KonTponbhas padora No3 «XuMudeckasi CBA3b»

Paznen «Baxxuneiuye npeacraBuTenn
HEOPraHWUYECKUX BEIIECTBY, 359

6. Kucnopon. Bomopon.

IIpakTiueckas padora Ned «[lomydeHne kuciopona 1 U3ydeHHe ero CBOWCTB)
TIpakTraeckas padora Ne5 «[lomydeHne Bogopona U M3y4eHHE €To CBOHCTBY
KonTponshas padora Ne4 «Kucnopon. Bonopon»

7. Bona. PacTBopsI.

IIpakTrueckas padora Ne6 « [IpurorosieHre pacTBOPOB C ONPEICIICHHOM
MAaccOBOM J0JIell paCTBOPEHHOIO BEIECTBAY

8. Teopust ANEKTPOITUTHYECKOM
JUCCONHAITHH

9. BaskHeHIme KIacchl
HEOPraHUIeCKHX
COCUHCHUI

[y

KonTponbnast pabora Ne5S «OCHOBHBIE KIIaCChl HEOPIaHUYECKUX COSANHEHUI
Ipaxruyeckas pabora Ne7 «PereHne 3cKCIepUMEHTAIBHBIX 3a/1a4 110 TEMe
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COSMHEHHID

Paznen «BemiecTBo 1 XUMHUYECKHE
peakiuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PeaKIHit

9 KJIACC

Temsr

KonnuecrBo yacos

Ha [IPaKTHYECKUE
paboTsI

IoBropenue u yriyoieHue
3HAaHUI OCHOBHBIX Pa3/esioB
Kypca 8 kiacca

10

[pakruaeckas padora Ne 8 «Peakiun
HOHHOIO OOMEHa»

[IpakTuueckas

pabota Ne9

«KagecTBeHHBI

€ peaKluy B

pacTBope»

Kontponbhas

pabora Ne 6




«ONeKTPONUTH
gecKast
JIICCOLMANUS

Pasnen «MeTaisl ¥ HX COeIUHEHHUS,
20y

1. OGuiue cBOICTBA METAILIOB

2.MeTauisl ¥ UX COEIMHEHMS

16

IMpakrraeckas pabora Nel3
«PerieHne IKCIEPUMEHTAJIBHBIX
3aJa4 110 TeMe

«MeTauibl ¥ UX COEIUHEHUSI»»
KonTponpHast padora Ne§ «Meramisy

Pasnen «Hemeramnst IV-VII rpynm 1 ux

COCMHECHUS Y, 244




3.001mas xapakTepuCTHKa
XMMHYECKUX IEMEHTOB
Vllarpynmnsl. ['anoresst.

4.001mmas XxapaKTepruCcTUKa
XHMHYECKHUX dJIeMeHTOB Via
rpymmsl. Cepa u ee
COEJIMHCHMUSI.

5.001mas XxapaKTepuCTHKa
XMMHYECKUX JJIEMEHTOB Va
rpymmsl. A3ot, hochop 1
HXCOCUHEHHSL.

IMpakrraeckas pabora Nel0
«[TonyyeHre aMMHaKa ¥ U3ydeHHe
€ro CBOICTB»

6.001mmas XxapaKTeprUCTHKa
XMMHYECKUX 1eMeHToB [Va
rpymnnsl. Yieposn, KpeMHUM U
nX

COE/INHEHHSI.

IMpakTraeckas padora Nell
«[Tomy4yeHue yriaekucoro ra3a u
H3y4EHUE €r0 CBOUCTB)»
IMpakTraeckas padora Nel2
«PeleHne 3KCIIepUMEHTaTBHBIX
3a71a4 10 TeMe

Paznen «IlepBoHauabHBIE XUMHYECKUE
TIOHSATHSI 00 OPraHMYECKUX BEIIECTBAXY,

10y

7. IlepBOHayabHbIE
XUMHYECKUETIOHTHS 00
OpraHu4eCcKHX
BEILECTBaX

10

Paznen «O6001meHNe MaTepraa no
Kypcy «Heopranuyeckast XUMHUsI», 44

13. Xumust 1 okpyxarorasi cpesa.

14. O6001IeHNe MaTepuaa o
Kypcy «Heopranudeckas
XUMHSD)

KonrposbHhast padora Ne9 «rorosas
pabora 3a Kypc HEOpraHU4eCKOU
XUMHUI»

Bcero 136 4
8 KJIACC

(2 4 B HEAEMIO, BCEro 68 1)




MpumepHbIe TeMbI,
pacKpbiBalowme AaHHbIN
pasaennporpammol,

M KOINYECTBO 4acos,
0TBOAMMOE Ha UX
usyyeHue

OcHOBHOe coaepXaHue

OCcHOBHble BUAbI
AeATenbHocTMObYyuatoWwmxca




Tema 1. XuMust — BakHas
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4eCKOn
JAesTe/IbHOCTHYeJI0BeKa
(44)

Xumust 8 cucmeme Hayk. Posab xumuu 8 HU3HU
uyesnoseka. Tena u BemecTBa. PU3UYECKHE CBOMCTBaA
BewlecTB. [IpaBusia 6Ge3omacHoro o6paulleHUs C
BelleCTBaMU U JIabopaTOpHbIM  06GOPYOBaHUEM.
Yuctele BewecTBa M cMecu. CnocoGbl pasjesieHUst
cMeceil. [loHsimue 0 Memodaxno3HaHus 8 Xumuu.
JeMoHCcTpanuu

JlabopaTopHOe 060py/I0BaHHE.

2. PazinyHble BUZbI XUMUYECKOU OCY/IbL. 3.
06pasibIBELIECTB.

4. Cioco6nl pa3esieHus: cMeceit
(dunbTpoBaHUe,BbITapUBAHUE, AUCTUNLISIHS,
xpomaTorpadus). /JabopaTopHble U
NpakKTU4YecKue paboTsl

JlabopamopHbie onvimbl:
Onucanue dusnIeckux CBOKCTB
BelllecTB. PasjeseHue cMecu ¢

MOMOILbI0 MarHurta. [Ipakmuueckue

pabomvl:

Ne 1. JlabopaTopHoe o06OpyAoOBaHHE U TNpPHEMBI
06paleHNUsAC HUM

Ne 2. OyuCTKa 3arpsi3HeHHON MOBapeHHOU COJIN

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHH C IOMOLIBIO NTeJjarora.

PackpbIBaTh poJib XUMUU B IPUPO/IE U )KU3HU YeJI0BEKA, €€ CBAA3b C JPYTUMU

HaykaMU.Pasjin4aTh 4YUCThIE BELECTBA U CMECH; OJJHOPO/HbIE U HEOHOPO/HbIE

cMecy; Pasnuuate pusnueckue U XMMUYeCKHUe sIBJIeHUs C OIIOPOM Ha onpeJiesIeHHUs.

OnpezensiTb NPU3HAKU XUMHUYECKUX PeaKLUH U YCI0BUS UX NPOTEKaHUS.

CnenoBaThb IpaBUJIaM I10/1b30BaHHUsI XUMHUYeCKOM NOCyA0M 1 1JabopaTOPHbIM 060pyAOBaHUEM,
aTak>Ke IpaBUJIaM 06palleHUs] C XUMHUYeCKUMHU BellieCTBaMH B COOTBETCTBHUU C
MHCTPYKLMSMHU 10 BBIIIOJIHEHHUIO IPAaKTUYECKUX PabOT 10/ KOHTPOJIEM NleJjarora.

[ln1aHMpOBATh U IPOBOAUTDH XMMUYECKUI 3KCIIEPUMEHT [0 U3Y4YeHUIO0 U OIIMCaHHUI0
$H3MYeCKUXCBOMCTB BelleCcTB, CIOCOO0B pas/jiesieHHs cCMecell BellecTB M0/, PYKOBOACTBOM
nejarora c
o6Ccyx/leHHeM IJlaHa paboThl.

HWcnosib30BaTh NpU BHINIOJHEHUH YUeOHBIX 3aZlaHUH U B ITpoliecce KcCe0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJISIPHYIO0 INTEPATypPy XMMUYECKOTO COZlePXKaHus,
cIpaBOYHbleMaTepHalbl, pecypchbl MHTepHeTa oA pyKOBOACTBOM IeJiarora.

BoicTpanBaTbh pa3BEpPHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C 0I0OPOH Ha HHOpMaI 1o U3
y4ye6HMKA U CIIPaBOYHbIX MaTepHaJoB, TPAMOTHO MCIOJIb30BaTh U3yYeHHbIH
NOHATUHHBbIRANIIAPAT Kypca XUMUHU




Tema 2. BemjecTBa
U XMMHYEeCKHe peaKIuu

(74)

ATOMBI U MoJIeKyJ/Ibl. XUMHUYeCKHe 3/1eMeHThbl. 3HaKU
(cuMBOJIBI) XUMHUYECKHX 3jeMeHTOB. OTHOCHUTE/bHAst
aToMHasd Macca. [lpocTele M CJI0KHBIE BelllecTBa.
ATOMHO- MOJIEKY/IADHOE YYEHHUeE.

Xumuyeckass Qopmyna. BaseHTHOCTb  aTOMOB
XMMHYECKHX 3JIEMEHTOB. 30KOH NOCMOAHCM8A cocmaesda
geujecms. OTHOCHTe/NbHas MOJIEKyJdApHad  Macca.
MaccoBaa/0/11 XMMUYECKOI 0 3J/IeMeHTa B COeJUHEHUMU.

dusnyeckrue U XUMHYecKHe siBJIeHUs. XHUMHYecKas
peakuusi U eé TMpH3HAKU. YpaBHEHUS XUMHUYECKHUX
peakiui. 3aKOH COXpaHeHHUs Macchbl BellecTB THIIbI
XUMHYEeCKHX peakiud (coefnHeHHWe, pa3jioXeHHUe,

3aMelleHre, 06MeH).
M. B. JlomoHoco8 — yuéHblii-3HYuka0neducm.

AemoHcTpauumn

dusnyeckue sBJaeHUd (pacTUpaHUe caxapa B
CTYTKe,KUIIeHUe U KOHZeHCcalus BOJbI U T. [1.).
XUMHYeCKUe siBIeHUs (TOPEHHE CBEYH, Pa3JioKeHHe
caxapa, B3aUMO/Ie iCTBYe CEpHOM KHUCJIOTHI C
XJI0pUZ0Mbapus,

passiokeHue ruapokcua meau(1l), B3anmoieicTeue

[IpUMeHSITh eCTeCTBEHHO-Hay4YHbIe METO/bI T0O3HAHUS (B TOM YHCJIE HAGIIO/IEHUE,
MO/IeJIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONlepaLy MBIC/IUTEIbHOH JesITEIbHOCTH
(cpaBHeHUE, KJacCUbUKaL M) /151 U3yYEHHUsI BELIECTB U XUMHUYECKUX PEaKL Ui C OlTOpoi Ha
aJITOPUTM UJIU CXEMBI.

PacKpbIBaThb CMbIC/ U3y4aeMbIX TOHATUH U 3aKOHOB U IPUMEHATh 3TH NOHSTHUS IPU
ONMUCAHHUHCBOMCTB BELIECTB U WX IIPEBPAILEHUH C OTIOPOH Ha IIJIaH U KJII0YeBbIE CJI0BA.

PaznuyaTh pU3NYECKHE U XUMUYECKHUE SBJIEHHS, 00bSICHATD UX CyL[HOCTb C TOYKU
3peHUsIaTOMHO-MOJIEKYJ/ISIDHOTO YYEHHUS C ONIOPOY Ha OIpe/iesIEHUs U CXEMBI.

OnpefesiTh NPU3HAKU XUMUYECKHX PeaKI MK, YCI0BUS UX IPOTEKAHUS.

O6'bSICHATD CYLIHOCTh GU3UUECKUX U XUMUYECKUX SIBJIEHUH C TOYKH 3pPEHUS
aTOMHO-MOJIEKYJISIPHOTO YYE€HHUS C UCII0JIb30BaHUEM BU3YaJIbHOW OIOPHI.

KnaccupuuupoBaTb XMMHUYECKHE peaKLUH (110 YHUCIIY U COCTABY pearupyrouiux 1
00pa3yIUXCs BEIIECTB) C ONOPOM HA CXEMBI.

CocTaBJsisiTh GOPMYJIbl GUHAPHBIX BELIECTB 110 BJIEHTHOCTH U ONIPE/IENSTh BaJeHTHOCTh
nodpopMyJiaM BellleCTB C ONOPOM HA aJITOPUTM y4eOHbIX e UCTBUM.

PaccTaBissTb K03pPUIMEHTHI B ypaBHEHUSIX XUMUUECKUX PeaKLUi c 0Topoi Ha aJIrOpUTM
y4e6HbIX e CTBUML.

CnesoBaThb NpaBU/IaM N0J1b30BaHUSA XMMUYECKOH NOCY10M U JabopaTOPHBIM 060pyl0BaHHUEM, A
TaK>Xe IIpaBUuJIaM o6pamem/m C BellleCTBaMH1 B COOTBETCTBUH C MHCTPYKIUAMU 110
BbIHOJIHEHl/IlOJIaGOpaTOprIX XUMHYECKHX OIIBITOB I10/] KOHTPOJIEM ITeJjarora.
HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 33/JaHUH U B Tpollecce Kcce0BaTe/IbCKON
JleATeJIbHOCTH Hay4HO-TIONYJIAPHYIO INTEPATy Py XUMHYECKOT0 COZlepyKaHus, ClIpaBOYHbIe




»KeJie3a ¢ cepoi, B3aUMo/ieicTBHE JKeJie3a C
pactBopomMcosiu Meau(11)).
OMBIT, WUTIOCTPUPYIOLIMI 3aKOH COXPaHEHHsT MaCChl.

Na6opaTtopHble U NpakTMYeckne paborbl
JlabopamopHbie onbimbil:

[IpuMepbl pu3ndecKux siBJeHUH (N/1aBIeHue
BOCKa,TasiHUe JbJA).

[IprMepbl XMMUYeCKUX SIBJeHUH (IpoKaJvuBaHue
MeJJHOMIIPOBOJIOKH, B3aUMO/IeHCTBUE MeJia C
KHCJI0TOH).

Mogeiv aTOMOB U MOJIEKY.L.

[pakTraeckas padora Ne3. IIpu3Haku
NIPOTEKAHUSAXUMHUYECKUX PEAKLIUIL.

BbiyucneHus

— OTHOCUTEJIbHOW MOJIEKY/IIPHOM MacChl BEL|ECTB;
— MaccoBOMH 10/ XUMUYECKOT0 3JIeMeHTa 110
dopmysnecoesHEHUS

MaTepHaJibl, pecypcbl MHTepHeTa o/ pyKOBO/CTBOM Ile/iarora.

BbicTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX HAa MHOPMALHIO U3
y4eOHHMKa U CIIPaBOYHbBIX MATEPHAJIOB, TPAMOTHO UCII0/1b30BATh U3YYEHHBIH OHATUHHBINA
annapart Kypca XMMUHU

Tema 3.
KoJymmuecTBeHHbIE
OTHOLIEHUS B XUMHH
Bw)

KosnuectBo BemecTBa. Mousib. MosisipHass Macca.
3akoH ABorazipo. MoJisipHbIM 00BEM ra3oB. PacueTsl 1o
XMMUYecKol  ¢opmysie. PacyeTbl  MaccoBod oM
XUMHMYECKOro 3/leMeHTa B COeJIMHEHHWH, KOJIMYecTBa
BelllecTBa, MOJIAPHON Macchbl. PacyéThl 10 XMMHUYECKUM
ypaBHEHUsM.

JleMoHcTpanus:

- 06pasiibl BeleCTB KOJMYECTBOM OJJMH

MoJibBrruucienus:

-pacyeT 1o GpopMyrie U 10 XMMUYECKOMY ypaBHEHHUIO

PaCKprBaTb CMBICJI U3ydaeMbIX MOHATHH U NMPHUMEHATDb 3THU IOHATHA, a TaKXKe
HU3Y4YEeHHbI€3aKOHbI U TEOPUH [JIA PEelIeHHUA paC‘{éTHbIX 3a/Jia4d C IOMOIIbIO Iejarora.

BBIYHCIATB MOJIIPHYIO MacCy BeIeCTB; KOJIMYeCTBO BelLleCTBa, 06'bEM rasa, Maccy
BellleCTBa COMOPOoii Ha 06pasel;, Ha GOpPMYIIb;

[IpoBOAUTE pacyéThl 0 YpaBHEHUSIM XUMHUYECKUX PeaKI Ui ¢ 0opoil Ha o6pasel,
aJIrOPUTMY4YEOHBIX JeHCTBUH: KOJIMYeCTBa, 00'bEMa, MacChl Bell|eCTBa 10 U3BECTHOMY
KOJINYeCTBY,
06bEMyY, Macce peareHTOB WU IPOJYKTOB PeaKIUH.

BbicTpauBaTh pa3BépHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C ONTOPOH Ha HHPOPMAIIUIO
M3 y4eOHMKA M CHPAaBOYHBIX MaTepPHaoOB, I'PAMOTHO HCIOJb30BaTh W3y4YeHHBIH
NOHATHHHBIHANNAPAT Kypca XMMHUH C IOMOLIBIO TeJjarora.

Tema 4. CtpoeHue
aToma.
Mepuoguuecknii 3aKoH
u MNepuoguyeckasn
CUCTEMAXMMUYECKUX
anemeHToB [I. U.
MeHgeneesa. (7 4)

[lepBble TONBITKM KJAcCUPUKALMU XUMUYECKUX
aseMeHTOB. [loHATHE O rpynmax CXOJHBIX 3JIEMEHTOB
(wmestouHbBIE u L[eJI0YHO3eMeJIbHbIe MeTaJlJlbl,
rajloreHbl, UHEpPTHble Ta3bl). JseMeHmbl, Komopble
o6pasyrom amg@omepHwle okcudbl U 2uOPOKCUTbL

[lepuoguyeckrit 3akoH. [lepuojguyeckass cuctema
XUMHUYECKHUX 3JIEMEHTOB . H.
MengeneeBa. KoporkonepuogHas M dauHHonepuodHas

dopMbI

PackpbIBaTh CMBICII IEPUOJUYECKOT0 3aKOHA 110/, PYKOBOJCTBOM IleJjarora.

[ToHUMaTh CyleCTBOBaHUE IEPUOANYECKOM 3aBUCUMOCTH CBOHCTB XUMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe painyCoOB ATOMOB U 3JIEKTPOOTPULIATENIBHOCTH) U UX COeJUHEHUH OT
[I0JIOXKEHUS B IEPHOANIECKON CHCTEME U CTPOEHUS aTOMA C UCII0JIb30BaHUEM CXeM U TaGJIULL.

YcTaHaBJIMBATh CBSI3b MEX/Y II0JIOXKEHHEM 3JIeMeHTa B IIepUOJUYEeCKOH CUCTEME U
CTpoeHHeMero aToMa (COCTaB U 3apsif 4pa, o61ee YUCJIO 3JIEKTPOHOB U pacipe/ieleHre
HX 110
3JIEKTPOHHBIM CJIOSIM) TIO 06pas3Ly.

[IporHo3upoBaTh XapaKTep U3MeHEHHs] CBOUCTB 3JIeMEHTOB U UX COeJUHEHHH 10 rpyInaM U
nepuogamM [lepHoagnYecKoi CHCTEMBI C IOMOIIBIO earora.




[lepuoanyeckoll CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
[. U. Mengeneesa. [lepuoabl u rpynnbl. Ousnyeckui
CMBIC/I NOPAAKOBOIO HOMEpa, HOMEPOB Iiepyuoja U
IPYNIbI 3J1eMeHTA.

Ctpoenue aToMoB. CocTaB aTOMHBIX Aep. H30monbl.
JyieKTpoHBbI. CTpoeHUEe 3JIEKTPOHHBIX 060J104eK aTOMOB
nepBblx 20 XUMHUYeCKUX 3JieMeHTOB I[lepuoauyeckoit
cuctembl Jl. W. MengeneeBa. XapaKTepuUCTHKa
XUMHUYECKOTO 3JIeMEHTa II0 €ro IOJIOXKEHHUI B
[epuoaunueckoit cucteme /l. U. MeHiesieeBa.

3akoHomepHOCMU  U3MeHeHusi paduyca  amomos
XUMUYECKUX 3/1eMeHmMos, Memaaaudeckux Ul
AemoHcTpauum
KopoTkonepuogHas v AJIMHHONIEPUOAHAS
dopmprl [Teprogryeckoi cHCTEMbI XUMUYECKUX
asneMeHTOB/l. . MeHpeieeBa.

O3HakKoMJIeHHe C 06pa3liaMHi MeTalJIoB U HEMETAaJIJIOB.
Na6opaTtopHble U NpakTUYeckne paborbl
Jla6opamopHblil onbim:

BsaumogelicTBUe THAPOKCHAA LIMHKA C pacTBOpaMH

KHCJIOT M LesIouei

XapaKkTepH30BaTb XMMUYECKHE 3JIEMEHTbI IEPBBIX TPEX IEPUO/IOB, KaJlus, KaJAbLUS MO
uxnoJsoxeHuto B [lepuoandeckoit cucteme /I. U. MeHieneeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B 1a60PAaTOPHH NTPH UCII0Ib30BaHUU
XUMUYECKOUIIOCYIbl U 060pYy/I0BaHHs 110 KOHTPOJIEM NeAarora.

BoicTpauBaTh pa3BEéPHYThle MUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOM HA UHPOPMALIUIO U3
y4eOHHKA U CTIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0JIb30BaTh U3Y4YeHHbINA MOHATHUHBIN
anmnapar Kypca XUMHH [10cJie CTPYKTypPUPOBaHHUS MaTepuasia C MCII0JIb30BaHHUEM KJIHLIE.

HWcnosib30BaTh NPU BbINOJHEHHUH YYEOHbIX 33/J]aHUH TEKCThI yuebHUKA [TOCe
CTPYKTYPUPOBaHUSI MaTepyasa, ClipaBouHble MaTepuasbl ([lepruouyueckyto cucTeMy
XUMUYECKUX 3/ieMeHTOB /. . MeHeieeBa, TabIUIy PaCTBOPUMOCTH KHUCJIOT, OCHOBaHUH
HCcoJIeN B BOJE, 3JIEKTPOXMMUYECKUM P/l HANPSHKEHUM MeTasl/oB).

HWcnosib30BaTh MPU BhINOJHEHUU Y4eOHbBIX 33/JaHUHN U B IIPOLecCe UCC/Ie/[0BaTebCKON
JlesITeJIbHOCTH HAay4YHO-TONYJISIPHYO0 JINTEPATYPy XUMUYECKOT0 COJleprKaHus,
CIlpaBOYHbIEMATEPUAJIB], pecypchl MHTepHeTa 0/ pyKOBO/ICTBOM Iejiarora

Tema 5. Ctpoenne
BelecTB. XUMHYeCKast
CBAA3b.
OxkucanTebHO-
BOCCTAHOBHTEJIbHbIE

peakuun(8 1)

Xumnueckast cBsi3b. KoBaneHTHas (moysipHas 1
HETIOJISIPHAS) CBSI3b. DNIeKMpPOOmMpUYamenbHOCHb anomos
Xumuueckuxanemenmos. VIonHas cBsi3b. Tunvi
Kpucmanauyeckux peuwemox. CTerneHb OKHCJIEHUS.
OKHC/IUTEIbHO- BOCCTAHOBUTEJIbHbBIE
peakuuu. [Iporeccsl OKHUCIEHHUS U

BOCCTAHOBJIeHUS. OKMCIUTENU U BOCCTAHOBUTEJIH.

JlemoHcTpanuu
OKHCITUTENEHO-BOCCTaHOBUTENIBHBIE PEAKIHN:
TOPEHUE,PEAKIIN PA3TIOKEHUSI, COSANHEHHS

PackpbIBaTh CMBICIT U3ydaeMbIX ITOHSITHI MO PYKOBOJICTBOM Iearora.

Onpenensits BUI XMMHYECKOU CBSI3U B COEIMHEHHH C UCIIONB30BAHUEM CXEM.

Onpenensrs CTeneHb OKHCISHHUT XUMUYECKOT0 IEMEHTa 110 (POpMYyJIe ero COSTUHEHUS C
HCIIONB30BaHUEM AJITOPUTMA.

Onpenensars 31eMeHT (BELEeCTBO) — OKUCIUTEINb U JJIEMEHT (BEILECTBO) — BOCCTaHOBUTEIb.

OOBSICHATH CYLIHOCTD MPOLIECCOB OKUCITICHHS M BOCCTAHOBIICHUSL.

CocTaBIsITh NEKTPOHHBIH OanaHc ¢ y4ETOM YKCIIa OTAAHHBIX U MPUHSATHIX IEKTPOHOB.

CocTaBisiTh YpaBHEHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIUH TI0 alITOPUTMY
Ppa300paoKHCIUTENbHO-BOCCTAHOBUTENBHOM PEaKIUu.

Hcmonb30BaTh NpH BHITIOMHEHHH YIeOHBIX 3a8JaHUI TEKCThI YIeOHHKA MOCIe CTPYKTYPHPOBAHHS

MaTrepHana, ClIpaBOYHbIE MaTepHalibl (IEPHOANIECKYIO CUCTEMY XMMHUUECKUX d1eMenToB [1. U
MemnneneeBa, TaOIUIYy paCTBOPUMOCTH KHCIIOT, OCHOBAHHI U COJIEH B BOJIE, ANEKTPOXUMHUUYECKUI PSJI
HaNpsHKEHUH METaJIOB)




Tema 6. Kucnopopg. Bogopoga,.
(14u)

Bo3ayx — cmech raszoB. CoctaB Bo3ayxa. Kucsiopog
— 3JIeMeHT W mpoctoe BellecTBo. 030H. HaxoxaeHue
KUcIopoja B MNpupofe, dU3MYeCcKHe M XHMHYeCKUe
cBOMcTBa. Peakuuu ropeHusi NPOCTBIX U CJIOKHBIX
BelecTB. Tens1080li aghdpekm xumuyeckoli peakyuu. IK30-
Y 39H/0TepMUUeCKUe peakiuy,

mepMoxuMuveckue ypasHeHuUsl.
[TonsTue 06 okcugax. Cnoco6bl MOJNyYeHUsT KUCI0poaa
B JlabopaTOpMHM M MPOMBILIJIEHHOCTH. MpHUMeHeHue
KHCJI0pOJa. KpYroBOPOT KHCJOpOAA B  IpPHUPOE.
TonsuBOo: yrojb W MeTaH. 3arpsi3HeHHe BO3/yXa,
yculeHUWe  TNapHuKoBoro 3ddekTa, paspyllieHue
030HOBOT0CJIOS.

Bomopos, — 3JeMeHT UM INPOCTOe  BeLIeCTBO.
HaxoxzeHue BojopoZa B mnpupofe, ¢U3HWYecKue U
XMMHYecKHe CBOMCTBA (Ha MpuMepe B3aUMOJEHCTBUA C
HeMeTa/UlaMH U OKCHJAMHU MeTaJsl/IoB), IpUMeHeHUe,
cnoco6bul nosyverus. IlonsiTue o kuciaotax KucaoTsl U
COJIU.

AemoHcTpauumn

Bzaumogerictue pocdopa, cepbl U xesiesa ¢
KHCJI0pO/I0M(BO3MOXHO HCI0JIb30BaHHE
BU/IE00MBITOB).

OnpegiesieHUe COZlepKaHUsl KUCJIOPO/aA B BO3JyXe.
OnbITHI, AEMOHCTPUPYIOLLME YCI0BHUSA
BO3HUKHOBEHHs UIIPeKpallleHUs TOPeHHU .

Na6opaTtopHble 1 NpakTMyeckue paboTbl

JlabopamopHulii onbim:

O3HakKoMJIeHHe ¢ 06pasaMu OKCH/I0B.

Ilpakmuueckas paboma:

Ne 4. [TosryyeHUe KHUCJI0POJa, U3yYEeHHUE ero CBOUCTB.
[Ipaxtuaeckas padora NeS. [lomydenue Bonopoaa u u3ydeHue

€ro CBOMCTB.
Buviuucnenus

— MOIIeKyIIﬂpHOﬁ MacCChbl KHCJIOpOJa U 030Ha Ha
OCHOBAaHMU aTOMHOM MacChl XMMHYECKOTO 3JIEMEeHTA

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHH U IPUMEHSTb 3TH IOHATHS IIPU ONMCAHHUHU CBOXCTB
BEILECTB U UX NPEBPAleHUH C HUCI0JIb30BAHUEM OIIOPHBIX CJIOB U KJIMILIE.
XapaKTepH30BaThb (OIHUCBIBATD)C ONOPOLU HA NIAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/yXa, QU3UYecKHre U XUMUYeCKHe CBOHCTBA KUCJI0POAA, CIOCOGHI €T0
HOJIy4eHUs], IpUMeHEHUE U 3HAUYE€HUE B IPUPO/IE U )KU3HU YeJsI0BEKA.
CpaBHUBATb peaKlMy FTOPEeHUS U MeJIEHHOI'0 OKHUCJIEHHUS C TpeiBAPUTEbHBIM
06Ccyx/ieHueMIIapaMeTPOB CPaBHEHUSI.
Co6upaTb NPUOGOPHI JJI5 TOJYYEHHUsI KUCI0PO/A (BBITECHEHUEM BOJbI U
BO3/lyxa).Pacrno3HaBaTh ONBITHBIM MYTEM KHUCI0POJ 110/ KOHTPOJIEM I1€JArora.
Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY JIJI1 COCTaBJIeHHs GOPMYJI BELECTB,
MOJIEKYJISIPHBIXYPaBHEHUH XUMHUYECKUX PEAKL U C yYacTHEM KUCI0POAA.
O6'bSICHSTD CYLIHOCTb 9KOJIOTMYECKUX TPOBJIEM, CBS3aHHBIX C 3aIPsiI3HEHHEM BO3/yXa.
CnesfoBaTb paBUIaM 6e30MacHOM paboThI B JIaGOPaTOPUH IPU UCI0JIb30BAHUM XUMHUYECKON
IIOCY/ibI ¥ 060PY/J0BAHUS IO/ KOHTPOJIEM IIeJ]arora, a Tak»e paBUjaM o6 pallieHus ¢
rOpIOYMMHU BELeCTBAMH B ObITY.
H]IaHl/IpOBaTb U OCyHIeCTBJIATDb HA IPAKTHKEe XUMUYECKHe SKCIIEPUMEHThI, IPOBOAUTH
HaGJII-OAEHl/IH, AeJIaTb BBIBOALI 10 pe3yJIbTaTaM 3KCIIEpUMEHTA 110 PyKOBOACTBOM IteJarora.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyIie.
HWcnosib30BaTh NpU BbINOJHEHUH YUeOHBIX 33/JaHUH U B Ipoliecce Hcclel0oBaTe /IbCKON
AeATeJIbHOCTU HayYHO-NIONYJIAPHYIO0 JTUTEPATYy Py XUMHUYECKOI'0 COAEepHKaHUH,
crnpaBoYHbleMaTepHalibl, pecypcbl UHTepHeTa o/ pyKoBOACTBOM IleJiarora.
BeicTparBaTh pa3BEépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI € 0OPOi Ha MHGOpMaLHI0
M3y4yeOGHHUKA U CIPAaBOYHbIX MaTe-
pHaJIOB € OIIOPOH Ha IJIaH, TPaMOTHO UCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT
KypCaxuMHUHU

Tema 7. Boaa.
PactBopbl.IloHaTHE
06 OCHOBaHHUAX

Bopa. Ee coctaB. CtpoeHue. Mosekybl. Quauueckue
ceoticmea 800bl. Boda kak pacmeopumeib. PacTBOPBEL

PaCKprBaTb CMBbICJI U3yda€MbIX MOHATUH U MNPHUMEHATDb 3TU IOHATHUA ITIPU OITUCAHUHU CBOMCTB
BeElIeCTB U UX HpeBan.leHI/Iﬁ CIIOMOILIbIO ITeJgarora.




(54)

Ilonsamue o pacmeopumocmu geujecme 8 gode. [lonsimue
0 HACbIUeHHbIX U HeHACbIujeHHbIX pacmeopax. MaccoBasi
JloJ1s1 BelllecTBA B pacTBope. PacueT MmaccoBod posu
BELIECTBA B pacTBope (MpoLeHTHast KOHLLEHTpalusi).
Xumuueckue cgoticmea 800b! (pasnosiceHue, peakyuu ¢
HampueM, okcudom Kaavyusi, okcudom cepuwilV [loHsmue
06 ocHosaHusix. Poab pacmeopos 6 npupode u 8 HiuUsHU
yesosexka. Kpyzoeopom 600wl 6 npupode. 3arpsisHeHUe
MPUPOJIHBIX BoJ,. OXpaHa U OUMCTKA MPUPO/HBIX BO/.

AemoHcTpayum

JJIEKTPOJIU3 BOJbI; CHHTE3 BO/Ibl; B3aUMOJIEHCTBUE
BoJibl cMeTas1aMu (Na, Ca) (BO3MOXKHO UCII0JIb30BAaHUE
BH/leOMaTepHasoB).

PacTBOpeHHe BellecTB € pa3JIMYHON PacTBOPHUMOCTHIO.
HccneroBaHMe pacTBOPOB KUCJIOT U L[eJI0Yel C
MOMOIBIOUHAUKATOPOB.

Na6opatopHble u NpakTU4eckne paborbl
IIlpakmuueckas paboma:

Ne 6. [IpuroroBJieHHE pacTBOPOB C
onpesiesIéHHOMMAacCOBOU Aoeit
pacTBOPEHHOIO BellecTsa.

XapakTepu30BaTh GU3NYECKHE U XUMUUECKHE CBOMCTBA BOABL, €€ POJIb KaK
pacTBOPUTEJISI BIPUPOLHBIX IPOLIECCAX C ONOPOH Ha MJIaH U CXEMY.

CoCTaB/IATh YPaBHEHHUsI XUMHUUECKUX PEAKI[HH C y4acTHEM BOJBI C OMOPOii Ha CXEMY.

O6'bSICHATD CYIIHOCTb 3KOJIOTMYECKUX MTPO6JIEM, CB3aHHBIX C 3arpsi3HEHHEM NPUPOAHbIX
BO/1,CIIOCOOBI OYMCTKH BO/IbI OT IIPUMECEH, MEPBI 110 OXPAHE BOJ OT 3arpsi3HEHUs [ocJie
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTEPHAIA.

[J1aHUPOBATDb M OCYILECTBJISATD HA IPAKTHKE XUMUYECKUE IKCIEPUMEHTBI, TPOBOJUTD
Ha6JII0/leHUS, eJaTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIePUMEHTA 110/, KOHTPOJIEM NIE€J]Arora, C UCI0JIb30BaHUEM KJIUILE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThI B 1a6OpaTOPUU PH HCI0JIb30BaHUHU
XUMHUYECKOUIOCY/Ibl U 000PYA0BaHUS 10| KOHTPOJIEM IIeAarora.

[IpoBOAUTE BBIYUC/IEHUS C TPUMEHEHHEM MTOHATHUS «MacCOBasi 0.5 BEL|eCTBa B paCTBOPE» C
onopoi Ha GOpPMyJIbIL.

Hcnosib30BaTh NPH BbIMOJIHEHUH YYeOHBIX 33JaHUH U B IPOLIECCE UCCIIE[0BATENBCKOM
JeATeJIbHOCTH Hay4YHO-IOMY/AAPHYIO JIMTEPATYPY XMMHUYECKOI0 CoJlepXKaHus, ClIpaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa 1o pyKOBOACTBOM Ilefarora.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH HAa UHPOPMAIHIO U3
y‘{eﬁHl/IKa U CITPAaBOYHBIX MATE€PHAJIOB, TPAaMOTHO UCITI0JIb30BATb 1/13y'-1eHan>’1 MMOHATUHHBIN
amnmnapaT Kypca XMMHH I10CJIe IIpe/iBapyuTeJIbHOr0 CTPyKTYPHUPOBAaHHA MaTepHaia.

Tema 8.
JeKTpoIuTHYEeCKas
JAUCCOIMALUA.
XuMU4YecKHe peaklium B
pacTBopax

(54)

Teopus SNIEKTPOTUTUYECKON
JIMCCOLMALIH. DneKTponuTuyecKas
JMCCOLMALMs. DJIEKTPOIMTBl M HENEKTPOIUTHL. KaTnoHsl,
AHUOHBI. Mexanusm ouccoyuayuu 8euwjecms ¢ pasiuyHbIMu
suoamu  xumuveckou  cesazu. Ilonamue  ocmeneHu
ouccoyuayuu. CUIbHBIE U CI1a0bIe TEKTPOIUTHI.

Peakuun wmoHHOrO oOOMeHa. VYCIOBHSL MPOTEKAHUS
peakimii uOHHOro oOmeHa a0 koHma. IlomHele u
COKpaIlEHHbIE MOHHBIE YpaBHEHUs peakuuid. XuMHYEeCKHe
CBOICTBA KHCIOT, OCHOBAaHHH M COJIel B CBeTe
MPEICTAaBICHU 00 SIEKTPONUTHYECKOH JHCCOLHALIUH.
KadyecTBeHHbIE peaklMM Ha KaTHMOHBI M aHHOHBI: HMOHBI
XIIOpU/-, OpOMHI-, HOMHI-, CYTb(ar-, KapOOHAT-, CHIIMKAT-,
¢docdar- aHHOHBI; TMIPOKCHA- HOHBI, KATHOHBI aMMOHHMS,
MarHusi, KaJublis, aJloMuHMA, xenesa (2+) u (3+), meau
(2+), umHKa, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

PacKpbIBaTh CMBIC/ U3yYaeMbIX TOHSTHH,  TAKXKe CMBICJ TEOPHUH 3JIEKTPOJIUTHIECKOH
JHCCOLMALINY C OTIOPOU HA CXEMBI.

O6BSICHATH NPUYMHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IIOMOILBIO NTeIarora.
CocTaB/IAATh YpaBHEHUS JUCCOLMALIUM KHCJIOT, 1LieJI04eN U COJIeH, TIOJTHbIE U
COKpaLIéHHbIEMOHHBIE YPaBHEHUS XUMHUYECKHX peaKIjui HOHHOI'0 06GMeHa.

[11aHUPOBATE U OCYIIECTBJISATh HA MPAKTUKE XUMHYECKHe 3KCIEPUMEHTHI, IPOBOAUTD
HaO6JII0IeHus, ieJIaTh BBIBOABI 110 Pe3y/IbTaTaM 3KCIIepUMeHTa [ocJIe Tpe/BapUTebHON
paGoThL

CnenoBaTh NpaBUiaM 6e30MacHON pabOoThI B Ta6OPATOPUH TPH UCIOIb30BAHUU
XUMUYEeCKOUIIOCYABI U 060pyZ0BaHHUs 10/ KOHTPOJIEM ITearora.

[Ipon3BOAUTE BBIYUCIEHHUS 10 XUMHUYECKHUM YPaBHEHUSAM.

BrIcTpanBaTh pa3BéPHYThIE HMCbMEHHbIE U YCTHBIE OTBETHI C 0MOPOX Ha HHPOPMAIUIO U3
y4e6HHKA U CITPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO UCIIOJIb30BaTh U3yYeHHBIN TOHATUHHBIN
annapar Kypca XMMHH [10cJie TPeiBapUTEbHOr0 CTPYKTYPHUPOBAHUS MaTepyaJa.

HWcnosib30BaTh NpY BHIIOJIHEHUH YYeOHBIX 33JaHUH U B ITPOIlecce UCCIe10BaTeTbCKON
JlesITeJIbHOCTHU HAyYHO-TIOMYJISIPHYI0 JIUTEPATYPy XUMHUUYECKOT0 COAePXKaHUs, ClIpaBOYHbIe




JleMoHCcTpanuu

JJieKTpuYecKasi IpOBOAUMOCTb PACTBOPOB
BeILECTB;/IBM?KEHHE HOHOB B 3JIEKTPUYECKOM
noJie.

OnBbITHI, WINIOCTPUPYIOLIYE NPU3HAKU
NpoTeKaHHUsIpeaKL Uil MOHHOTo 06MeHa.
JlabopaTopHbIe U

NMPaKTU4YeCKUePaGoThI

Jla6opamopHbulii onbim:

Peak1jyy MOHHOI'0 06MeHa B pacTBOpax
3JieKTpoauToB:cyabdaTa Meau (1) u ménouy,
Kap6oHaTa HaTpUs U

COJITHOU KUCJIOTBI, peakliys HeUTpasusanuu

MEeXAYTruaApOKCHIO0M KaJiud U COJISTHOM KHUCJIOTOM.

BuryucaeHus
— 110 ypaBHEHUSIM XMMHUYECKHX peaKI Ui

MaTepHuaJibl, peCypcChbl I/IHTepHeTa IocJie KOHCyJIbTallkH C rejarorom




Tema 9. OCHOBHbIE
KJIACChI
HeopraHUYeCcKUX
COeIUHEeHUI

(11 4)

Knaccudukanyst HeopraHuyeckux coeJUHEHUM.
Oxcuzpbl: cocTas, Kaaccudukanus (0cCHogHble,
Kuc/10mHble,amM@pomepHble, Hecose06pasyroujue Ha
npumepe okcuda

yenepoda Il u okcuda azoma Il), HomeHKJaTypa [lo1yueHue
u

XHMUYECKHe CBOWCTBA OKCH/IOB

(B3auMogeNcTBHE CBOOM, KUCJI0TAMH,

11es109aMHu).

OcHOBaHHUS: COCTaB, KJaaccubukanys (1es104u 1
HepacTBOPUMble OCHOBaHMUS), HOMEHKJIATYPa,
dusnvecKkuen XMuMUIeCKUe CBOMCTBA (B3aUMO/iecTBUE
C OKCHJIaMU

HEMETaJIJIOB, KUCJIOTaMU, COJISIMU), CNOCO6bL
nosyyeHust. KucaoThl: cocTaB, KJaaccupukanus,
HOMEHKJIaTypa, pUsnyecKue ¥ XMMHUYeCKHe CBOHCTBA
(B3anMogeiicTBHe CMeTalJlaMH, OCHOBHBIMU
OKCHJIaMH, OCHOBAHUSIMH,

COJIIMH Ha IIpUMepe COJITHOM U cepHOU KUCIIOT),
€noco6binoy4eHus. P akTHBHOCTH MeTaJlJIOB.

Conu (cpeiHUE): HOMEHKJ/IATYPA, CIIOCOOBI
MoJIy4eHHs1,B3aMO/IeICTBH e coslel ¢ MeTalJlaMy,
KHUCJIOTaMH,

11leJI04aMU U COJISIMU.

[eHeTHYecKas CBA3b MeX/y KJIaccaMU
HeopraHW4ecKUxcoeJHHeHUH. [eHeTUYecKkue pAJbL
Ilonsimue 06

amgomepHbix cudpokcudax (Ha npumepe UHKA U
aaIOMUHUSL): XuMuvecKkue cgoticmea g3aumodeticmaue ¢
Kuc/omamu u ujes104amu, pas/noxceHue npu HazpesaHuu.

AemoHcTpauum

O6pa3s1ibl HeOpraHW4eCKUX BelleCTB Pa3/IM4YHbIX KJ1aCCOB.

B3anMogelicTBre pacTBOpa CEPHOM KUCJIOTHI C OKCUIOM
menu(Il).
Peak1ijyus HeTpaM3alUu.

OrnpeniesieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSAUHEHUH 110 alIIoHy.

CocraBlieHHE CX€M CTPOGHHsS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEIMHEHHH Ha
OCHOBEOIPE/EICHUS.

Cocrasinienue (HopMyl1 OCHOBHBIX KJIacCCOB HEOPIaHWYECKUX COCJMHEHMII U Ha3bIBaHUE X

10 MEXyHapOJHOH M TPUBHAIBHOH HOMEHKIIAType C WCIIONB30BAHUEM OIpPENCIICHNS U
TaOIHUIBIPACTBOPUMOCTH.

Knaccuduuuposanue 13ydaeMbIX BELIECTB 110 COCTABY M C601iCIEAM C OIIOPOi Ha ONpe/ieNeH s,
CXEMBI U TaOJIHUIly PaCTBOPHMOCTH.

CocraBiieHue TaOIMIIpl FeHETHYECKUX PSIOB U cXeMbl «[ eHeTHUecKast B3aUMOCBS3b OCHOBHBIX
KJIaCCOB HEOPTaHMYECKHX COECAMHEHHUID IOJl PYKOBOJACTBOM IIE/Iarora.

IporHo3upoBaHue CBOICTB BELIECTB HA OCHOBE OOLINX XMMHYECKHUX CBOICTB U3y4EHHBIX KJIACCOB,
TPYIIT BENIECTB, K KOTOPBIM OHU OTHOCATCS C UCTIOJIb30BAHUEM CXeMBI «I eHeTHUECKasi B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COEINHEHHI MOJl PyKOBOICTBOM I€/Iarora.

CocTaBneHne MONEKYISPHBIX YPAaBHEHUH PEAKIINH, WIUTIOCTPUPYIOIINX XMMHUYECKHE CBOWCTBA
U3y4EHHBIX KJIACCOB U CHOCOObI NOMYYeHUs BEIECTB U3YUEHHBIX KJIACCOB, TPYIII, A TAKKE
HOATBEPIKIAFOIINX TeHETHYECKYIO B3aUMOCBS3b MEX1y HMH, C OIIOPOH Ha BepOaIbHYIO CXeMy B
Ka4eCTBE 3PUTEIBHOI OMOPEI.

CocraBiieHre MOJICKYISIPHBIX YPaBHEHHMIT peakIyii 0 CXeMaM ¢ MPeABapHUTENbHBIM 00CYXKIEHHEM
BBIOOpA pearnupyrolyxX BELIECTB.

BeruncieHne 1o ypaBHEHHAM XUMHUYECKHX PEaKInii konuuecTsa, 00bEMa, Macchl BEILECTBA 10
KOJIM4ECTBY, 00bEMY, Macce peareHTOB HJIH MPOIYKTOB PEAKIUH 110 aJITOPHTMY.

ITnannpoBaHue U OCYILECTBIECHUE HA NPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTA 1 HAOMIONEHHS O]
PYKOBOJICTBOM YYMTEJI.

DopMmynupoBaHuEe BBHIBOIOB 110 PE3YILTATaM JKCIIEPUMEHTA C MCIIONB30BAHMEM OIIOPHBIX CJIOB.
@DopMyIUpPOBaHKE C TOMOLIBIO TIEIArora 1 BHIIIOIHEHUE IPaBHII 6€30MacHOM paboThl B 1ab0paTopyu
TPU UCIIOJIB30BaHUM XUMHUYECKON MOCYIIbI U 000pYAOBAHHS.

Hcnonp3oBaHue IpH BBINOTHEHNN YUeOHBIX 3aJJaHUI U B IIPOLIECCE UCCIIEA0BATENBCKOM
JeATeNbHOCTHHAYYHO-TIONY/APHOH JINTEpaTypbl XHMHYECKOIO COIEPKAaHHUs, CIPABOYHbIE
MaTepHalbl, pecypchl FIHTepHETa, OCylecTBIEHHE BEI0Opa 110]] PYKOBOACTBOM HACTABHHKA.




BbITECHEHME OJHOTO
MeTaJlJia APYTUM U3
pacTBopa CoJIH.

Na6opaTtopHble n
npakTuieckue paborbl
JlabopamopHbie onbimbl:
B3aumozencTB

He KUCJIOT C
MeTaJlJIaMU.

[losyyenue
HepacTBOPUM

bIX OCHOBaHHUM.
B3aumozencTB

ue

HEpacTBOPUM

bIX OCHOBaHUH
CKHUCJIOTaMH.
Pasnoxxenue ruapokcuaa

Meau(Il) mpu HarpeBaHHUU.

Ilpakmuueckas paboma:
Ne 7. PemieHue
3KCIlepUMeHTaJIbHBIX
3a/1a4 110 TeMe
«OCHOBHbIE KJIacChbl
HeOopraHU4ecKux
COeIMHEHU I ».

BbiyucneHusi

— 110 YpaBHEHUSIM
XMMUUYECKUX peaKLuh

BI;ICTpaI/IBaHI/Ie pasBépHyrmx IMMCbMCHHBIX U YCTHBIX OTBCTOB C OHOpOﬁ Ha I/IH(I)OpMaHI/IIO nu3
y‘{e6HI/IKa 1 CIPAaBOYHBIX Mar€pruajloB, 'PaMOTHOC UCIIOJIb30BAHNUE N3YIECHHOI'O TOHATUAHOTO
arrapara Kypca XuMHnuiu ¢ UCIOJIb30BaHUEM IJIaHa, OIOPHBIX CJIOB, AJITOPUTMA.

Pasgen 3. Bew,ectBo n Xumuyeckue peakuuu, 44




Tema 10. Xumuueckue peakunn.OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (4u)

Tousamue o cxopocmu
Xumuueckou peaxyuu.
Daxmopul, eusiowue Ha
CKOpOCMb — XUMUYECKOU
peaxyuu.

2OMOCEHHbIX u

Tlonsmue o

2eMepo2eHHbIX PeaKyusix.
Tonamue 06 obpamumvix
u HeoOpamumblLx
XUMUYECKUX — PeaKyusix.
Tousamue o xumuueckom
Cmewenue
XUMUYECKO20 PABHOBECUS.

¢aKm0pbl, sauidrnowue Ha

pasHosecuu.

CKOpOCb — XUMUHECKO
peakyuu U  NOLOAHCEHUE
XUMUYECKO20 PABHOBECUS.
Knaccupurayus

XUMUYECKUX peakyuii no

PA3HbIM OCHOBAHUAM.

PackpsIBaTh CMBICI H3y9aeMbIX MOHATHH M IPUMEHSTH 3TH HOHATHS NIPH OIFCAaHUH CBOWCTB BEILECTB
MUX MIPEBPAIICHUH.
KnaccnpunupoBaTs XMMHYIECKHE PEAKIUH 110 Pa3INIHBIM IPHU3HAKAM.

YcranaBIMBaTh 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEAKIMH OT Pa3INYHbIX (PaKTOPOB
HOJIPYKOBOJICTBOM YUHUTEIIS.

IIporro3upoBaTh BO3MOXKHOCTH IPOTEKAHNS XUMHUYECKHX IIPEBPAIICHHH B Pa3JIMYHBIX YCIOBHSX TIOCTE
Hpe/IBapUTEIbHOM paboTEL

Onpenensars OKUCIUTENb 1 BoccTaHOBUTENL B OBP.

CocCTaBISITh JNMEKTPOHHBIN OalaHC peaKIuH.

IIpon3BOANTE BEIYUCIIEHHS 110 XUMAYECKUM YPaBHEHUSIM T10 aJITOPUTMY.

BricTpanBare pa3BépHyTHIE INCHMEHHBIE U YCTHBIE OTBETHI C OITOPOH Ha MHPOPMAIIHIIO U3 yIeOHUKA
W CIIPAaBOYHBIX MarepuajioB, TPAMOTHO HCIIONB30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca
XAMHUHIIOCITE TIPEABAPUTENIFHOTO CTPYKTYPHPOBAHUS MaTepHaa.

Hcrionb30BaTh NpH BEITTOTHEHNH Y4eOHBIX 3aJaHUH 1 B TIPOLIECCE UCCIIEA0BaTEIbCKON
JeSITeTbHOCTHHAYIHO-TIOYIISIPHYIO JINTEPATypy XUMHIECKOTO COAEPIKAHIS, CIIPABOYHbIE
MaTrepHabl, pecypchl IHTepHeTa mocie KOHCYIBTAI|H C TIeJaroroM.

PackprIBaTh CMBICI H3y4aeMbIX MOHSTHH, 8 TAKKE CMBICI TEOPUH EKTPOIUTHIECKON UCCOLUAINN C
OIIOpOH Ha CXEMBI.

OOBSCHATH IPHYMHBI AEKTPOIPOBOHOCTH BOIHBIX PACTBOPOB C IMOMOIIBIO TI€Aarora.

CocTaBisTh YpaBHEHUS! UCCOMALIMN KUCIIOT, IEJIOUeH U COoeH, OTHbIE M COKPAIIEHHBIE HOHHBIE
YpaBHEHHUS] XHMHYECKUX PEaKIUi HOHHOTO 00MeHa.

[TnaHupoBark U OCYIIECTBIIATH Ha IPAKTHKE XUMUYECKHE SKCIICPUMEHTBI, IPOBOAUTH HAOIIONCHHUS,
JieJ1aTh BBIBOJBI IO PE3yIbTaTaM 3KCIIEPUMEHTa MOCIe TPeBAPUTEIILHON pabOTHI.

CrientoBarb npaBuiiaM 6e301acHOi paboThI B J1aGOpaTOpUU NPH HCHOIb30BAHUHM XUMHYECKOH IOCYbI 1
000py10BaHUS 110/l KOHTPOJIEM IeJjarora.

IIpon3BoAUTE BBIUUCIEHHS 110 XUMUUECKAM yPaBHEHHSM.

BeicTpauBarb pa3BEépHYThIC IMCEMEHHBIE Y YCTHBIE OTBETHI C ONOPOi Ha MH(OpMaIHIo n3 yueOHNKa 1




CIIPaBOYHBIX MAaTCPUAJIOB, I'PAMOTHO UCIIOJIb30BaATh PI3y‘{eHHI;II71 TTOHSATUHHBIN armnapar Kypca
XUMHUHUTIOCIIC TIPEABAPUTECIIBHOIO CTPYKTYPUPOBAHUSA Marepuraa.

Hcnons3oBath IIpH BBITIOJIHECHUN y‘{e6HI>IX 3aI[aHPII71 1 B IIpoHecce PICCJIeIIOBaTeHI;CKOﬁ
ACATCIIbHOCTUHAYYHO-TTONYISIPHYIO JIMTEPATYPY XUMHUYECKOI'O COACPIKaHUsA, CIIpaBOYHBIC
Marepualibl, pE€CypChbl I/IHTCpHCTa I1I0CJIE€ KOHCYJIbTAlUU C II€1aroroMm

9 KJIACC

(2 4 B HEIEMIO, BCETo 68 1)

MpumepHble Tembl,
pacKpblBatoLme AaHHbI
pasaennporpammel,

W KOIMYEeCTBO 4acos,
0TBOAMMOEHa UX U3yyeHune

OcHOBHOE copepKaHue

OCHOBHbIE BUADI
AeATenbHoCcTUObYUatoWwmxcs




IloBTOpEHME U
yIIy6JieHue 3HaHUIH

ITepuonnyeckuii 3axoH. Ilepuoauueckas cucrema
xumuaeckuxiemeHToB J1. 1. Menneneea. CtpoeHre

XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHTHI IEPBBIX TPEX [1EPHUO/0B, Ka/IUs U KaJIbIUs 10
uxnoJsioxxkeHuto B [lepuosuyeckoit cucreme /. U. MeH/iesieeBa ¢ onopoii Ha aIrTOPUTM.

OCHOBHBIX pa3/ieJiIoB aTOMOB. KnaccuduuupoBaTh ¥ Ha3bIBaTh HEOPraHUYeCKUE BEIECTBA U3YYEHHBIX KJIACCOB C ONIOPOH

Kypca 8 Ky1acca 3aKOHOMCpHOCTI/I B U3MEHEHUH CBOMCTB XUMHUYECKUX Hacxemy, TaGJlI/II_Iy pacTBOPUMOCTH.

(104) SJIEMEHTOB MEPBBIX TPEX TIEPUOLIOB, KU, KAIIbLMA U OnucbiBaTh 0611IMe XUMUYECKUE CBOUCTBA Bell|eCTB Pa3/IMUHbIX KJIACCOB, MOATBEPXKAATh
MXCOCJIMHEHHH B COOTBETCTBUH C MOJIOKEHUEM CBOMCTBa NpUMepaMy MOJIEKYISPHBIX ypaBHEHUIH XUMUUECKUX PeaKLUi C 0TOpoH Ha CxeMy.
3IIEMEHTOB BIIEPHOXMYECKON CHCTEME M CTPOCHHEM HX OnpeensiTb BUJ XMMUYeCKOM CBSA3M U THUI KPUCTALJINYeCKOH pelléTKH BellecTBa C ONOpoH
aToOMOB. HacxeMy.

Kraccndukarust 1 HOMEHKIIATYpa HEOPraHHYECKAX [IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHMUS 110CJIe
BeIIeCTB(MeX[yHapoIHas ¥ TPUBUAJIbHAS). XIMUUECKUE IpeABapUTeIbHOrOPas6opa.

CBOHCTBA BEIICCTB, OTHOCAIIHNXCA K pasiiIHBIM KIaccaM BoicTpanBaTh pa3BEépHyThble NMCbMEHHbBIE U YCTHbIE OTBETHI C OITIOPOH Ha
HEOPTaHWYECKHUX COe/IMHEHNH. [eHeTHIecKas CBA3h MHObOpMaALHIO U3 yYeOHUKA U CIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO MCII0JIb30BATh
HEOPraHWIECKHX BEILCCTB. . U3y4EHHBIANOHATUHHBIN alapaT Kypca XMMHUH.

Crpoenne BelleCTBA: BH/bI XMMIYECKOH CBA3H 1 THITBI Wcno/ib30BaTh PU BbINOJHEHUH YIe6HBIX 33JaHUH U B IIPOIIECCE UCCIIEJ0BATENbCKOM
KPHCTAITHYECKHX PEETOK. 3asucumocmy ceoticme JleATeJIbHOCTH HAYYHO-TIOMYJIAPHY0 IATEPATyPy XUMHUIECKOTO CO/IePIKaHMUS,
Betyecmeont ux CMpoeHu. crpaBoYHbleMaTepuaJibl, pecypchbl UHTepHeTa moJ, pyKoBOJCTBOM TeJjarora.
XI/IMI/I‘I?C]{I/IC pEaKInH. KIacCUPUKAIMA XUMUAYESCKUX PackpbIBaTh CMBICI TEOPUH IIEKTPOIUTHUECKOH Arcconranuy. OObSCHITH IPUINHBI
PEaKIUIIIO Pa3IMYHBIM OCHOBAHHSIM. )

N JNEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB;

Teopust AMEKTPOTUTHYESCKOH TUCCOIMAIINI .

JleMoHCTpaun CocTaBisTh YpaBHEHHUS AUCCOLMAIIMN KHUCIIOT U IIEJIOUEH, TOTHBIE M COKPAIIEHHBIe XMUYECKUE
1. Mojie/11 KpUCTa IYeCKHX PELIBTOK YpaBHEHHUS] XHMHYECKUX PEaKIUi HOHHOTO 00MeHa.

HeopraHW4ecKUXBelleCTB.

2. Kopotxonepronsas 1 AJIMHHONIEPHOAHAS

¢dopmeiTlepronudeckoil CCTeMbl XUMUYECKHX
anemenToB /1. . MenneneeBa

[pakTrueckas padora Ne§ «Peakin HOHHOTO OOMEHa

Ipaxrudeckas padora Ne 9 «KauecTBeHHbIE peaKLK Ha

HOHBIB pacTBope".

KonrponbHast padora Ne6 «DneKTponuruyeckas

JIMCCOLUALIHS

Tema 3. 0611asa xapakTepucTHKa rasoreHoB. 0COGEHHOCTH O6BACHATD 0611{Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMEeTaJlJIOB U UX COeIUHEHUH B

O6wasn CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /15 npeJies1ax MaJlbIX IepPHUO/IOB U [JIaBHBIX oArpyni [leprouyeckoil cUCTeMbl XUMHYECKUX

XapaKTepucTH HUX CTeneHu okucaeHus. CTpoeHne u pusnyeckue 3JIEMEHTOB C yYETOM CTPOEHHUS UX ATOMOB C HCII0JIb30BAaHUEM CXEMBI.

Ka

XUMHUYECKHUX 3/1eMEHTOB
VIIA-rpynnbl. F'asioreHnl
(44)

CBOMCTBA MPOCTBIX BEIECTB — raJloreHoB. XUMHUYeCcKHe
CBOMCTBa HanpuMepe xJiopa (B3anMoeHCTBHE C
MeTaJlJIaMH,

HeMeTaJlJIaMH - BOJOPOZOM U KHCJIOPOJIOM,
weaouamu).Xnoposogopog. CosiHass

KHCJIOTa, XMMUY€eCKHe CBOMCTBa, No/1yveHue,
NpUMeHeHHe.

KauecTBeHHbIe peakl[M{ Ha raJoreHu/i-HOHBbI.
Jelicmeuexsopa u xa10po8odopoda Ha Op2aHU3M
4e/108€Ka.

XapakTepH30BaTh GU3NIECKHE U XUMHUYeCKHe CBOMCTBA IPOCTHIX BEIECTB raJoreHOB
(HampuMepe XJ10pa) U CI0XKHBIX BEIECTB (XJI0POBOLOPOAA, XJIOPUAA HATPHUSA),
CroCcOGHI UX MTOJIyYeHHUs], TIPUMEeHeH e U 3HaYeHUe B IPUPOJie U )KU3HU YesloBeKa
nocJse
CTPYKTYPUPOBaHHUsI MaTepHaIa.

Omnpesie IsITh rajloreHU/I-MOHbBI B PACTBOPE C UCNOIb30BAHUEM TaBJIULIbI
"XapakTepHblepeaKI[M1i Ha aHUOHBI .

[11aHMPOBATH U OCYLIECTBJSATD HA TPAKTHKE XMMHUUYECKHE IKCIIEPUMEHTDI, IPOBOAUTD
Ha6JII0ieHUS, leJ1aTh BBIBOABI [I0 Pe3y/IbTaTaM 3KCIIepUMeHTa I10CJIe TpeiBapUTeIbHOM




BaxknHemmue XJIOpUAbI U UX HAXOXKAEHHE B IIpUpOLE.

JeMoHcTpanuu

BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHUS.
06pa3sibl XJIOPUJOB.

JlaGopaTopHble U NPpaKTUYeCKUe PaboThbI
Jla6opamopHblii onbim:

Pacno3HaBaHUe XJIOpU/I-HOHOB.

paGoThL

CsieioBaTh MpaBuIaM 6e30macHOM paGoThl B JIa60OPaTOPUH ITPU UCIIO/Ib30BAHUN XUMUYECKOH
MOCY/bl U 060PYAOBaHU MO/ PyKOBOACTBOM IeJarora.

BbicTpauBaTh pa3BEépPHYThIE NUCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOX HAa MHPOPMALHIO U3
y4eOHHKa U CIPaBOYHbIX MAaTEPHAJIOB, TPAMOTHO HCII0/Ib30BATh U3y4YEHHBIH NOHATHHHBINA
anmnapar Kypca XHMHUH.

Hcnosib30BaTh NPY BHINOJTHEHUH YYE€OHBIX 33JJlaHUH U B IPOLIECCE UCCIE0BATENBCKON
JlesITe/IbHOCTH HayYHO-TONYJISPHYIO JINTEPATYPY XUMUYECKOT'0 COZlEPXKAHUS,
CIpaBOYHbIEMATepHaJIbl, pecypchl UHTepHeTa

Tema 4.

Oo6man

XapaKTepUuCTH

Ka

XHMHYECKHX 3JIEMEHTOB
VIA-rpymnel. Cepa u eé
coeauHeHus (5 4)

061118 XapaKTepHUCTHKa 3J1eMeHTOB VIA-rpynmnslL
OCcoGeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JJI1 HUX CTENEeHU OKUCIeHUs. CTpoeHue U
¢dur3MYeCKHe CBOWCTBA TPOCThIX BELIECTB —
KHCJIOPO/IA UCEPBI.

AnnoTponHbslie MOAMOUKAIIUN KUCTOPOJA U CEPBIL.
XuMuyeckre CBOMCTBaA cepbl. CepoBOI0PO/,
cTpoeHue,pu3nYecKre U XUMUYeCKHe CBOMCTBa
(xucI0THBIE U

BOCCTAHOBHUTeJIbHBIE). OKCHABI Cepbl Kak
npe/CTaBUTETUKHUCIOTHBIX OKCH/0B. CepHas KMCJIOTa,
dusnyeckue

Y XUMU4YecKre cBoicTBa (obLiue Kak
NpeJcTaBUTEIIKIacca KUCJIOT U crieliupuiecKue),
npUMeHeHHUe.

CepHucTas KUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0OCHO8e
NpoMblUW/AEHHO20CN0C06a NOyYeHUS] CepHOUl KUCI0Mbl.
Cosv cepHOH

KHCJIOTBI, KaueCTBeHHAs peaKlUs Ha cy/ibdat-
rnoH.Haxox/jeHue cepbl U eé coeiMHEHUH B

npupoze.

Xumuueckoe 3azps3HeHue oKpyxcarouell cpedbvl
coeduHeHUsIMU cepbl (KUca0mHble doxcou,
3azpsi3HeHues03dyxa u 80006M08), Cnocobbl e2o
npedomspawjeHusl.

JeMoOHCcTpauuu

Konnekuuu (BuzeomaTepHalibl): cepa U eé coeJMHEHHUS.
O6yrMBaHuUe caxapa oJ ileicTBUEM
KOHLeHTPUPOBaHHOW CEpHOM

KHUCJIOTBI.

Jla6opaTopHbIe U NpaKTUYEeCKHUe PAaGOThI
Jla6opamopHbule onbimbi:
OGHapy»XeHHe CyIbdaT-HOHOB.

O6BbsAICHATH 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/leMeHTOB VIA-rpynnel u
HUXCOeIMHEeHU I
C Yy4ETOM CTPOEHHSI UX aTOMOB C ONOPOH Ha cxeMy "M3MeHeHMe paAMyCcoOB B OArpynnax".
XapakTepu3oBaTbh pu3nUecKre
Y XMMHUYeCcKHe CBOMCTBA MPOCTOTO BellieCTBa cepbl U eé coeJuHeHUH (cepoBOA0pOJa,
OKCH/IOBCEPBI, CEPHOM KUCJIOTHI, Cy/1bPATOB), CTOCOOBI UX OJyYeHUs], IPUMeHeHHe U
3Ha4yeHHe
B IIPUPO/ie Y )KM3HU YeJsloBeKa C OIIOpoi Ha CXeMy U

niaH.OnpeenaTh HaJIMYKe CyIbPaT-UOHOB B pacTBODE.

O6BSICHATD CYLIHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBSI3aHHBIX C TepepaboTKOM coeAUHEHUN
cepblloc/e CTPYKTypUpPOBaHUA MaTepHaa.

[In1aHUpOBATh U OCYLIECTBJIATDH Ha MPAKTHKe XUMHUYECKHe 3KCIIepUMEeHTHI,
NPOBOAUTbHAG/IIO/IEHHS, leJIaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B 1a60OpaTOPUH MPH UCIOIb30BaHUU
XUMHUYECKOUINOCY/ibl U 060PyZ0BaHMA 110/ PyKOBOJCTBOM IleJlarora.

[Ipor3BOAUTbL BBIYUCTIEHUA 10 XUMUYECKUM yPaBHEHUAM 110 aJITOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3aJaHUH TeKCTbI y4eOHMKa, CIPaBOYHbIE
MaTepuaJbl ([leproanyeckyro cucTeMy XMMU4ecKkux asieMeHToB /. Y. MeHgesneeBa,
Ta6JIMIyPacTBOPHUMOCTH KMCJIOT, OCHOBaHUH U coJiel B BOJIe, 3JIEKTPOXUMHUYECKUH s,
HaIpspKeHUIMETAIIOB).

Hcnosib30BaTh U BbINOJHEHUH y4ye6-

HBIX 33/laHUH U B [TpoLiecce UCC/Ie[0BaTeIbCKON e TeIbHOCTH HayYHO-TIONYJ/IPHYIO

JINTEPATypPyXUMHUYECKOTO COJleP>KaHus, ClIPaBOYHbIe MaTepuaJbl, pecypcel MHTEpHETa

10CJIe KOHCY/IbTAL MU C I1eJaroroM




B3aumo/ieticTBre pa3baBJeHHON cepHOI
KHUCJIOTbI CIUHKOM. Bbryucaenus
10 YPaBHEHUSIM XUMUYECKHX pEaKLUii;




Tema 5.

O6mas

XapaKTepUCTH

Ka

XUMHUYECKHX 3JIEMEHTOB
VA-rpyninsl. A3oT, dochop
U UX COeJUHEHHUA

(74)

0061as xapaKTepUCTHKa 3/1eMeHTOB VA-

rpynnbl. OCOGEHHOCTH CTPOEHUSI aTOMOB 3THX
3/IEMEHTOB,XapaKTePHbIe /151 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B Ipupo/jie, usndeckue u
XUMUYECKHe CBOMCTBA (B3aUMOIeICTBHE C
MeTa/lJIJaMU UHEMETAJIJIAMHU - KHCJI0PO/IOM U
BoziopozioM). KpyroBoporasora B npupoJe.

AmMmuak, ero pusnyecKre U XMMHUYeCKUe CBOWCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJHOT'0 PacTBOPA),
nosay4eHue v npuMeHeHue. Coi aMMOHHUS, UX
dusnveckuen XMMHUYeCcKre CBOUCTBA (pa3J/iodKeHUeE,
B3auMO/IeCTBHE

CO LIesIoYaMu), NpuMeHeHHe. KayecTBeHHas peakius
HaWOHBbI aMMOHHA.

A30THas KUCJI0Ta, eé dU3nYecKre U XUMUYeCKHe
cBoMcTBa(061IMe KaK NTpeJiCTaBUTeJIs KJacca KUCI0T U
cnenuduyeckue). AsoTtucras KHUCJIOTA.
HWcnosib30BaHWEe HUTPATOB W COJIEd aMMOHHUS B
KavyecTBe MUHePabHbIXYA06peHHH.

Xumuyeckoe 3azpsisHeHue okpyscaroujeli cpedsl
coeduHeHUsIMU azoma (Kucs0mHble 00x#cou,
3azpsi3HeHues030yxa, NoY8sl U 80006M08).

docdop, arromponuwie modugukayuu ocgopa,
dusnyecKre U XUMHUYeCKHe CBOWCTBA
(B3auMojeicTBHE € MeTa//IaMU, HeMeTaJ/l/laMHy,
KOHYeHMpupo8aHHOU a30mHoliu cepHoll Kuciomamu).
Okcup docdopa(V) u pocdopHas kucora,
dusnyecKkre UXMMHUYECKHEe CBONCTBA, OJIydeHHe.
KauecTBeHHas peakius Ha pocdaT-HOHBL.
HWcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIXYA00peHUH. 3arpsi3HeHUe

NPUPOAHBIX BOAOEMOB

docdaTamu.

JeMOHCTpauuu

Kosunekuun: ¢pocdop v ux coeiHeHUs.
B3auMozelicTBMe KOHLLEHTPUPOBAHHOM a30THOU
KHCJIOTBIC MeJIbIO0.

JlaGopaTopHbIe U NpaKTU4YecKHe paGoThl
JlabopamopHble onbimol:

1. BzanMozencTBHE COJIel aMMOHHUS C ET0YbIO.

2. O3HaKoMJIeHHe C 06pa3laMH a30THBIX U
dochOopHBIXYA06pEHUN.

IIpakmuueckas paboma: N2 10. [losiyueHre aMMHUaKa,

OGBSACHATD 061111e 3aKOHOMEPHOCTH B UBMEHEHUU CBOUCTB 3JIeMeHTOB VA-TpyIIIbI U
HUXCOEeJJMHEHUH C YYETOM CTPOEHUST UX AaTOMOB.

XapakTepu3oBaTb GpU3UUYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BELECTB a30Ta U ¢pocdopa
WYX coeJMHeHUH (aMMHUaKa, cojieit aMMOHHS, a30THOM KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoii kuc0ThI, pocdaToB), CIOCOOHI UX MTOJTYUEHHUS, IPUMEHEHUE U
3Ha4yeHHe B IPHUPO/ie U XKU3HU YesI0BeKa C UCNI0JIb30BaHUEM CXeMBb.

OnpezensiTb MOHBI aMMOHHUSA U pochaT-HOHBI B paCTBOPE C UCI0JIb30BaHUEM
Tab6/1MLbl"XapaKTepHble peaKIiMy Ha KATHOHbI U aHUOHBI".

O6BCHATD CYLIHOCTb 3KOJIOTUYECKUX TP0O6JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM COeIUHEHU
asoTa 1 pocdopa B OKpy:Karollel cpefe.

[I1aHUPOBATh U OCYLIECTBJIATH HA MPaKTHKe XUMUUYECKUe SIKCIePUMEeHThI,
NPOBOJUTHLHAOJIIOIEHUS, [ieIaTh BbIBOJbI 10 pe3yJibTaTaM 3KCIlepUMeHTa.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B 1aGOpaTOPUH PH HCI0JIb30BaHUHU
XUMHUYEeCKOUNOCY/Abl U 060pyZ0BaHHS.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPAaBHEHUAM.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHbIX 3agal—mf/’1 TEKCThbI y‘-Ie6HI/IKa, ClIpaBO4YHbIE
MaTepuasbl (IepUoJUYecKy0 CUCTEMY XUMUUYeCKUX 3/ieMeHTOB /I. M. MeHzeneeBa,
Ta6JIULy PAaCTBOPHUMOCTH KUCJIOT, OCHOBAHUM U coJlel B BOJie, 31EKTPOXUMHUYECKUH psif
HalpspKeHUMMeTasl1oB).

HWcnosib30BaTh NpU BBIOJHEHUH YYeOHbIX 3aJlaHUH U B ITpoliecce KCCie 0BaTeIbCKON
JlesITeJIbHOCTU HAyYHO-MONYJISIPHYIO0 INTEPATYPY XUMUYECKOTO COZePXKaHus,
cIpaBOYHbleMaTepHasbl, pecypcbl UHTepHeTa 1ocjie KOHCY/IbTALUH C I1eJaroroM




Buwruuciaenus
— I10 YpaBHEHUSIM XUMUYECKUX peaK Uil




Tema 6. 061125
XapaKTepHuc- TUKa
XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsi.

Yriepoa v KpeMHUI U
HXCOeAUHEeHHUs

(84)

Yriepos, asoTponHble MoAudUKaLuK (rpadur,
aJiMa3), pacnpoCTpaHeHHe B NPUPOAe, PU3NYECKHUE U
XUMUYecKHecBorcTBa. Azcopbuus. KpyroBopot
yrjiepoJa B IpUpOJE.

OKcuzbl yriepoa, ux GUsndeckre U XMMUYeCKHe
CBO¥iCcTBa (B3aMMOAEHCTBHE C METAJI/IAMU, HEMETAJJIAMHU,
KOHYEHMpUpo8aHHOU a30mHoll u cepHoll Kuciomamu), ux
JleliCTBHE Ha )KUBbIE OPraHU3MBbl, NO/1YYEHUE

Y IpUMeHeHUe. IKo102u4ecKue npobaembl,

c8513aHHble cokcudoM yeaepoda(lV); czunomesa
2/1060/1bH020 NOMeNJIeHUs KAUMAama; NapHUKO8bIL
agpgexm.

YrosibHast KUCJIOTa U e€ coJd, uX GUsnyeckue
XHMUYECKHe CBOUCTBA, NO/yYeHUe U
HpI/lMeHeHI/le.Ka‘-IeCTBeHHaH peaKuua Ha
Kap6OHAT-UOHBL.

Hcnoswzoeanue kapboHamos 8 6bimy,
MeQUYUHE,NPOMbIULIEHHOCMU, CENbCKOM

xo3silicmee.

KpeMmHui, ero pusmdeckue 1 xuMuyeckye cBoicTBa (Ha
npuMepe B3aUMO/IeACTBHUS C MeTalJIaMU U
HeMeTaJlJIJaMH),no/1y4eHue U npuMeHeHUe 8 31eKMPOHUKE.
CoeduHeHus kpemHusi 8 npupode. O6ujue npedcmagieHust
06 okcude kpemuusi(lV) u KpemHuegol Kuciome.
Cusukamol, UX UCNOb308aHUE 8 6blmy, MeduyuHe,
NnpoMblUWL/AeHHOCMU.

BaokcHetiwiue cmpoumeibHble Mamepuabl:
KepaMmuKa,cmek.10, YyeMeHm, 6emoH, Jxce/s1e306emoH.
IIpo6aemvl

6e30nacH020 UCNO0/1b308AHUS CMPOUMENbHBIX
Mamepuasn068 no8ceOHe8HOU HCU3HU.

JleMOHCcTpauuu

Moge KpUCTa/UTMYeCKUX PEIIETOK a/iMa3a, rpaduTa,
MoJIeKyJIbI pyJiepeHa.

Ancop6rysi pacCTBOPEHHBIX BEILECTB
aKTUBHUPOBAHHBIMYT/IEM. [IpoTHBOras.
Bujeomartepuasbl: CHIMKAaTHAS

MPOMBILLIEHHOCTh. Moie/1h MOJIEKY T

OpraHUYeCKHUX BEIeCTB.

Jla6opaTopHbIe U NpaKTUYEeCKHUE PaGOThI

JlabopamopHulii onvim:

KauecTBeHHas peaknysi Ha KapGOHAT-HOH.
Ilpakmuueckue pabomvi:

Ne 11. [lostyueHHe YI/IEKUCIOrO ra3a v U3ydeHue

O6'bSICHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB [VA-rpynnbl u
HXCOeJJMHEHHUH C yYETOM CTPOEHUs UX ATOMOB.

XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIEPOAA U
KpPeMHHUs U UX cOeiJMHEHUH (OKCUZ0B YIJIepo/ia, yroJbHON KUCI0Thl, KapOOHATOB, OKCUAA
KpeMHUs1, KpeMHUEeBOW KHCJIOTbI, CHINKATOB), CIOCOOBI UX [TOJy4YeHUs], TPUMeHeHHe
Y 3HaYeHHe B IPUPOJiEe U XKU3HU

yesioBeka.Onpee/ssTb KapOGOHAT- U

CUJIMKAT-

MOHBI B pacTBOPE.

O6BCHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBSI3aHHBIX C HAXOX/,eHUEM YTJIeKUCI0T0
rasaB OKpy»Kalolliel cpejie.

[l1aHUpOBaTh M OCYLeCTBJIATb Ha IPAaKTUKe XMMUYeCKHe 3KCIePUMEHTHI,

[IpoBOAUTE HaGJIIOAE HUS, [le/aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIIepUMeHTa [1ocJIe
npeJiBapUTeJbHON pabOoThI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B 1a6OpaTOPUU PH UCM0JIb30BaHUHU
XUMHUYECKOHUIOCY/bl U 060PYA0BaHUS.

HWcnosib30BaTh NpU BBINOJHEHUH yUeOHbIX 3aJaHUH TeKCThI yueGHMKA, CIPaBOYHbIe
MaTepuaJbl ([lepuogudeckyro cucTeMy XMMHUYecKUX 3/1eMeHTOB /. M. MeH/ies1eeBa,
Ta6J/IULyPAaCTBOPUMOCTH KUCJIOT, OCHOBAaHUM U coJiel B BOJie, 3/IEKTPOXUMHUYECKUH psif,
HalpspKeHUMMeTaslI0B) MocJjie KOHCY/IbTALUM C NeJJaroroM.

HWcnosib30BaTh NpY BHIIIOJHEHUH YYeOHBIX 3aJaHUH U B ITpoLiecce UCCIe0BaTeIbCKON
JlesTeJIbHOCTH HayYHO-NONY/IAPHYIO INTePATypy XMMUYECKOT0 COZlepXKaHus,
CIpaBoYHbleMaTepuaJibl, pecypcbl HUHTepHeTa




€rOCBOMCTB.
Ne 12. PerieHue 3KcliepUMeHTa/bHbIX 33/1a4 [10 TEME
«HemeTanibi».

Buryuciaenus
110 ypaBHEHUSIM XUMUYECKUX PeAKI UM




Tema 7. O61ue
CBOMCTBAMETA//IOB
(44)

061asi XapaKTePHUCTUKA XUMHUYECKHX 3JIEMEHTOB
—MeTaJlJIOB Ha OCHOBaHUM UX MOJIO}KEHHS B
[TeproanyecKol cCUCTEME XUMUYECKUX
asieMeHTOB /I. U. MeH/iesieeBa U CTpOeHUs
atoMoB. CTpoeHHe MeTa/I0B. MeTajlinueckas
CBSI3b U MeTaJl/IuecKas

KpHUCTa/l/IMdecKas pelléTKa. JJ1eKTPOXUMUYeCKUH
psAAHanpsbKkeHUH MeTas10B. Dusnyeckue U
XUMHUYeCKHe

CBOMCTBa MeTaJJIOB (B3aUMO/leeCTBHE C
KHCJIOPOJIOM,BOJIOH, KUCI0TaMuU). O6wjue cnocobsl
noJyyeHust

Memasnnos.

IloHsimue 0 Koppo3uu MemaJ108 U 0OCHO8HblEe CNOCO6bI
3awumsl om koppo3suu. Cnaagsl (cmaib, Yy2yH,
drpasroMuHull, 6poH3a), UX NPUMEHEHUE 8

6b1my UNPoOMblULIEHHOCMU.

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3ljaMy MeTaJlJIOB U CIIJIaBOB,
nxpU3NYeCKUMHU CBOMCTBaMHU.

Mopenu KpUCTaJIMYeCKUX PeLIETOK
MeTaJlJ10B.BuzieomaTepuraJibl: KOppo3us
MeTaJlJIOB.

JlaGopaTopHbIe U IpaKTHYeCKHe paboThl
JlabopamopHble onblmbl:

O3HakoMJIeHHe ¢ 006pa3LiaMH CIIJIABOB MeTaJIJI0B.
3aBUCHMOCTb CKOPOCTH peaKL U MeTaJljla C KUCJO0TON
OTNPHUPO/bI MeTAJLIA.

BoruuciaeHus
110 YpaBHEHHUSIM XUMHY€ECKHX PEaKIUM.

PacKpbIBaTh CMBIC/ U3yYaeMbIX TOHATHN U MPUMEHSITh 3TH MOHSATHS IPU ONTUCAHUU CBOWCTB
BEIIECTB U UX MPeBpaIleHUH.

OGBACHATD 06111e 3aKOHOMEPHOCTH B UBMEHEHUU CBOVCTB 3JIEMEHTOB-METAJLJIOB U
UXCOEUHEHUH C Y4ETOM CTPOEHUS] UX AaTOMOB.

XapaKTepH30BaTh CTPOEHHE METAJIIOB, 00111e PU3NIECKUE U XUMUYECKHe CBONUCTBA

MeTaJlJIOB.

XapakTepu3oBaTh 0611He CIOCO6BI TOJYyYeHUS MeTaJlJIOB 110C/Ie
CTPYKTypHUpOBaHUsAMATEPHAIA.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThI B 1aGOpaTOPUH IPH UCIOJb30BAaHUU
XUMHUYECKOUIOCY/IbI U 000PYA0BaHHUS.

[Tpor3BOUTD BBIYMCIEHHS 10 XHMUYECKUM yPaBHEHUSIM.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 33IaHUH TEKCThI y4eGHUKA, CIPABOYHbIE
MaTepuasbl ([lepuoudecKyro CUCTEMY XUMHUYeCKUX 3/1eMeHTOB /. U. MeH/ies1eeBa,
Ta6JIMIyPaCcTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEN B BOJIE, 3JIEKTPOXUMHUYECKUH PsiJL
HaNps>KEHUHMETAJJIOB).

HWcnosib30BaTh NpU BLIITOJHEHUH YUeOHbIX 3aJJlaHUH U B IIpoliecce UcC/iej0BaTelbCKOM
JeATeJIbHOCTH Hay4YHO-ITONYJIAPHYIO IMTEPATYPY XUMHUYECKOTr0 CoJlepyKaHu4,
cIpaBOYHbleMaTepHabl, pecypchbl MHTepHeTa Iocle npeiBapuTebHOM KOHCYIbTalluu
cnejaroroMm

Tema 8. BaxkHel e
MeTaJUIbl ¥ UX COeJMHEeHUA
(16 4)

[llesiouHble MeTasIbL [1oJ102KEHYE B
[lepropnyeckoicucTeMe XUMUYECKHX 3JIEMEHTOB

. U. MeHzenieeBa, CTpoeHHE aTOMOB.

HaxoxJieHue B mpupoze.

dusnyeckre ¥ XMMUYeCKe CBOMCTBA (Ha mpuMepe
HaTpusl U Kanus). OKCUAbI U TUAPOKCHJbBI HATPUS H
Kanus. [lpyuMeHeHUe IEJIOYHBIX META/VIOB U UX
coeJIMHEHUH.

[IleouHO3eMeIbHBIE METAJJIbl MAarHUM U KaJibLUH,
cTpoenue artoMmoB. [lonoxenue B [lepuoguyeckoit
cucTeMe XMMHYecKux 3ziemeHToB /[l. U. MeHpeneesa.
Haxoxgenuve B mpupoge. Ousnieckue 1 XUMHUYECKHe
CBOMCTBA.

OG'BSCHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/IeMEHTOB-METAJIJIOB B IPyInax
HUX COeIMHEHUH C yYETOM CTPOEHHUsI UX ATOMOB.

XapakTepH30BaTh GU3NIECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELECTB METAJUIOB U UX
coeJMHEeHUH (OKCH/I0B, TMPOKCH/IOB, COJIEl) C OITOPOH Ha CXeMY, COCOOBI UX ITOJIyYeHHU],
IpUMeHeHHe U 3HaYeHHe B IPUPOJie U XKU3HH YesI0BeKa.

Pacro3HaBaTh C HOMOLIbIO KaueCTBEHHBIX PeaKIMH HOHbI MeTAJIOB (MarHusi, aJTllOMHHUS,
LMHKA,XKeJie3a, MeJ1) C UCI0JIb30BaHUEM Ta6 UMbl "XapaKTepHble peaKIK Ha KATHOHBI".

[11aHUPOBATh U OCYLIECTBJISATh HA TPAKTHUKE XUMUYECKHe IKCIIEPUMEHTEI,
MPOBOAUTHHAGJIIOEHHS, [IeJIaTh BBIBOALI 110 pe3yJIbTaTaM 3KCIepUMeHTa.

CyieioBaTh MpaBUIaM 6e30MacHON paGoThl B JIA60PaTOPUH ITPH UCTIO0/Ib30BAaHUH XUMUYECKOH
HOCYZbI U 060pYAOBaHUS.

[TpOM3BOSUTE BHIYMCIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.




BaxkHeluue  coefuHeHUs — Kajabuusg  (OKCHUA,
TUAPOKCHUA, conn). Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.




Anromunui. [Tonoxenue B [lepuoandeckoit
cucTeMe XMMUYecKux 3jieMeHToB /I, U.
MeH/ieieeBa, cTpoeHreaToMa. HaxoxjeHue B
npupoge. Pusnyeckue U

XUMUYeCKHe CBOMCTBA. AMOTepHbIe CBOMCTBA
OKCH/Ia UTH/IPOKCHU/A.

Kenezo. [Tonoxxenue B [leprosnyeckoit cucteme
XUMUYeCKUx 37eMeHTOB /. U. MeHies1eeBa,
cTpoeHreaToMa. Haxox/jeH1e B IpUpOJe.
dusuyeckue U XMMUYecKre cBOHCTBA. OKCU/ B,
TUAPOKCUABI U co xete3a(ll)

u xese3a(lll): coctas, cBoiCcTBa U nosyyeHue.

JleMoHCcTpanuu

B3auMojielicTBUe HaTpUs C BOJOH.

OkpalvMBaHue MJaMeHU HOHAMH HaTPUs U
Kanusa.OKkpaliBaHue JiaMeHd HOHaMU

KaJIbLiusl.

B3auMo/ielicTBUe OKCUIA KAJIbIIUS C BOJOM.
BusieomaTepuasbl: ropeHUe XKeJie3a B KUCJA0po/ie U
xJIope.

JlaGopaTopHBbIe U IPaKTU4YeCKUE pabOThI
JlabopamopHble onblmbl:

O3HakoMJIeHHe ¢ 06pa3LaMu aJlOMUHUSA U ero
crtaBoB.AMOTEpHBIE CBOWCTBA THAPOKCHIA
aJIIOMUHUA.

KauecTBeHHble peaKLMH HA HOHBI

»kesie3a. JKECTKOCTb BObI U METO/IbI €€
ycTpaHeHus.[Ipakmuveckue pabomeol:

Ne 10. PemeHue akcliepuMeHTalbHbIX 3a/1a4 [10 TEMeE
«MeTannbm».

BuvruucaeHus
110 YpaBHEHMSIM XUMHY€ECKHX PeaKIui

BbicTpauBaTh pa3BEéPHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX HAa MHOPMALHIO U3
y4eOHHKa U CIIPaBOYHbBIX MAaTEpPHAJIOB, TPAMOTHO MCII0JIb30BATh U3YYEHHBIHN NOHATUHHBINA
anmapar Kypca XHMHUH.

Hcnosib30BaTh NPU BHINOJTHEHUH yYeOHBIX 33/JaHUH U B IPOLIECCE UCCIIE0BATENBCKON
JlesITeIbHOCTH HayYHO-TONYJISPHYIO JINTEPATYPY XUMUYECKOTO COZlEPXKAHUS,
CIpaBOYHbIEMATepHaJibl, pecypchl HUHTepHeTa

Pasaen 3. NMepBoHayanbHble XMMUYECKME NOHATUA 00
opraHunyeckux sewecrsax, 104

Tema 9. MepBOHaYanbHble
XMMMUYEeCKMe NOHATUA 06

OopraHn4yecKkmnx eewecresax

OpraHHu4eCcKux

O6mue npeacTaBaeHusi 06 OCOGEHHOCTSIX COCTaBa U
CTPOEHHUs

coeJIMHEHUN
yrjiepoja.

HepBOHa‘{aﬂbeIe MOHATHA 06 OpraHUYeCKHX

BelleCTBax

KaK O COeJWHEHHAX yrjiepoaa (MeTaH, 3TaH,

3TUJIEH,

dlleTUJIEH, 3TAaHOJI, TJIMEPUH, YKCyCHasd KI/ICJ'IOTa).

O6bACHATH NPUYMHBI MHOr000pa3us BELECTB, HITIOCTPUPOBATh B3aUMOCBS3b
HeOopraHW4ecKUxX COeIMHEHUH yI/1epo/ia U OpraHNYecKuX BeLecTB o/,
PYKOBOZCTBOMYYHUTEISL.

O6BbACHATD yCI0BHSA 6€30MaCHOr0 UCIO0JIb30BaHUSA BEIECTB U XUMHUYECKHUX PEAKIUH B OBITY.

XapaKkTepH30BaTh POJIb XMMHUH B Pa3IMYHBIX chepax AesaTeJTbHOCTH JIIEeH,
OCHOBHbIEBeELIECTBA U MaTepHasbl, IPUMeHsIeMble B )KU3HHU COBPEMEHHOI0
YyeJIoBeKa.




Hx

cocmas U XUMUYECKOe CMmpOeHUe.
Kaaccugpuxayus

opeaHu4eckux seujecms. [IoHATHE 0 GUOJIOTUYECKU
Ba’KHbIX

BELIECTBaX: )KUpax, 6esKaX, yrJaeBojJax — W HUX POJIHU
B

»KU3HU yesioBeKa. MamepuaibHoe eduHCcmsao
Op2aHUYECKUX




U HeOp2aHU4ecKux coeQUHeHUll.

[IpupozAHbIE UCTOYHUKH YTI1€BOA0POLOB (YroJib,
NPUPOAHBIN ras, HeQTh), NPOAYKTHI UX NepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

Tema 10. Xumus u HoBble MaTepuasibl U TeXHOJIOTUM. BelecTBa XapaKTepHu30BaTh POJib XMMUH B Pa3/JIMYHBIX chepax e TeJbHOCTH JIIofeH,
OKpyXaromascpena, 14 MaTepuaJibl B I0BCeJHEBHON XKM3HU YesioBeKa. XUMUS OCHOBHbIEeBeIl|eCTBa M MaTepHaJibl, IpUMeHsIEMbIe B )KU3HHU COBPEMEHHOTO
H3a0poBbe. be3onacHoe Hcnoib30BaHUe BellleCTB yeJioOBeKa.
Y XMMUYeCKHX peaKkLUi B OBITY. . O6BACHATB yC/10BHUsI 6€30MaCHOr0 UCII0/Ib30BaHHUs BEI[eCTB U XUMHUYECKUX peaKLUi B ObITY
OCHOBBI 3K0JIOTUYECKOH I'PaMOTHOCTH. AHanu3MpoBaTh U KPUTHUECKH OLleHUBATh UHPOPMALIMIO O BJHUSHUU IPOMBIIJIEHHOCTH,
XuMuyeckoesarpsis3HeHUe OKpy»Katollel cpesibl CeJIbCKOT0 X0351IMCTBa, TPAHCIIOPTA U AP. Ha COCTOSIHHE OKpY»Karolei
(npesenbHO AOMYCTHMast KOHLIEHTpaLus cpeJbLYMeTb OKa3bIBaTh IEPBYI0 MOMOIIbL NPU XUMHUUYECKUX 0XKOTraxX U
BemectB — [1/IK). OTpaBJIEHUAX.
PoJib XMMHU B pellleHUH 3K0JI0THYeCKUX Tpo6JieM [IprHUMATh yyacTHe B 06CY>KJEHUU TP06JIeM XUMUYECKOU 1 9K0JIOTUYeCKOl HallpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO [TO3UIIUIO 10 IPO6JIeMe U ITpe/ijlaraTh BO3MOXKHbIe Iy TH eé
O6o6ueHne MaTepuaa 0O6o61meHne 1 CCTEMATH3ALHS 110 KYPCY pelieHuUsic onopoi Ha HHOopMaI M0 U3 yieOHHUKA U CIpaBOYHble MaTepHalbl,
MOKYypCy «Heoprannyeckas XuMus»
pecypcelMlHTEepHeTa
«Heoprannyeckas

XUMUA», 34

[Ipu pa3paboTke paboyell HmporpaMMbl B Te€MaTH4YECKOM I[JIAHUPOBAHUHM JOJDKHBI OBITh YYTEHbl BO3MOXXHOCTH HCIOJIb30BAaHUSA 3JEKTPOHHBIX (LUPPOBBIX)
00pa30BaTeNbHBIX PECYPCOB, SBJSIOIIMXCA y4eOHO-METOAMYECKMMU MaTepuajaMu (MyJbTUMeJUHHble MPOrpaMMbl, 3JEKTPOHHblE yYEOHUKH U 3aJaYHUKH, 3JEKTPOHHbIE
6M06JIMOTEKH, BUPTYaJIbHBIE JIA6OPATOPHH, UTPOBbIE MPOrPaMMbl, KOJUIEKIIUH UPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), UCIOJIb3yEMbIMH [JIJIs1 O0YIEHNsT U BOCIIUTAHHUSA
Pa3JIMYHBIX IPYII MOJIb30BaTEJIEN, IPEICTABJIEHHBIMH B 3JIEKTPOHHOM (IMPPOBOM) BH/E U PeATHU3YIOIINME AuAakTrudeckue Bo3MoxxkHocTH UKT, cogepxaHre KOTOpbIX
COOTBETCTBYET 3aKOHO/IATEJIbCTBY 06 06pa30BaHUM.

MognucaHo undposo noanmcolo: [lbiHbKoBa
Jliogmuna BuktopoBHa
DN: c=RU, st=HoBropopckas obnacto,

bl H b KO B a I=Yypnoso, title=[lnpekTop,
o=MYHUUWNNAIbHOE ABTOHOMHOE
OBLLEOBPA3OBATE/IbHOE YYPEXXAEHUE

” "TYMHA3MA "J10roC",

I'Oﬂ M I/I n a 1.2.643.100.3=120B3031373731303236323233,
1.2.643.3.131.1.1=120C3533313830303032323
53930, email=logos25@yandex.ru,

B I/I KTO O B H a givenName=/Tiogmnna BukTtopoBHa,

p sn=[lbiIHbKOBa, cn=[lbIHbKOBa JllogMmnna

BukTopoBHa
Hata: 2023.12.22 14:18:05 +03'00'
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