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[TOACHUTEJIBHA A 3AITNCKA

Pabouasi mporpaMmma mo XuMUHU JUIsl 00YUaAIOIIUXCS C 3aJEPKKOUIICUXUYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIEr0 OOpa3oBaHMsI COCTABJICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJapCTBEHHBIM 00pa30BATEIbHBIM CTAHIAPTOM
oCcHOBHOTO 0011ero oopa3zoBanus (IIpuka3z Munnpocsemenust Poccuu ot 31.05.2021 r.
No 287, 3apeructpupoBan MunHuctepctBoM roctunnu Poccuiickoir  ®Deneparuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii aanTHPOBAHHOM
OCHOBHOM  00pa30BaTENhbHOM TMPOrPaMMONM  OCHOBHOTO  00miero  oOpa3oBaHUS
oOy4Jaronuxcst ¢ 3aJep>KKOM MCUXUUIECKOro pa3Butus (ogo0penHoi pemiennem GYMO
o oOuieMy obpaszoBanuio (mporokon ot 18 mapra 2022 r. Ne 1/22)) (nanee — ITAOOII
OO0O 3I1P), IIpumepHoii paboueli mporpaMmbl y4eOHOTO MpeaMeTa
«Xumusi» (6a30BbIi ypoBeHb), [IpuMepHOI mporpamMmoil BOCHUTaHUS O0YYaIOIIUXCS
MpU TOJYYEHUH OCHOBHOIO OOILEro 0Opa3oBaHUs, C YYETOM pacHpeleieHHBIX IO
KJlaccaM  MpoOBepsAEeMbIX TpeOOBaHMM K  pe3yJbTartaM  OCBOCHHMS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHUS U SJIEMEHTOB
CoJIepKaHusl, MPEJICTABJICHHBIX B Y HUBEPCATHHOM Ko upukaTope no xumuu, Konuenuuu
npenojaBanus yueOHOro npeaMera «XuMus», B 00pa3oBaTelibHbIX opranu3anusx PO,
peanu3yNIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

Pabouas mporpamMmmMa OpuUEHTHpPOBAaHA Ha II€JIEBBIE MPUOPUTETHI, CPOPMYIHUPOBAHHBIC B
denepanbHOl pabouell mporpaMMe BOCHUTAHUS M B pabodeil mporpamMme BOCIHUTAHMUS
MAOY AT'O «ACOIL Ne 6.

OO0mas xapakrepucTukKa yue0HoOro npeamera «XumMusi»

VYuebnsiii mnpeamer  «XUMHS»  BXOAUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEeaMETh». B cucTteMe ecTecTBeHHOHAay4YHOro O0pa3oBaHUs
XUMUS KaK Y4eOHBIM TIPEeIMET 3aHUMAET BaKHOE MECTO B TTO3HAHWHU 3aKOHOB MPUPO/IBI,
dbopMuUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUMH,
HEOOXOJIUMBIX JJIsl TTOBCEIHEBHOM KW3HW, HABBIKOB 3JI0POBOTO U 0€30MacCHOTO st
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUYECKOH KYJIBTYPHI.

YcnemHocTh M3yd4eHUus XUMHUM CBSi3aHA C OBJIAJCHUEM XHMHUYECKHUM SI3BIKOM,
coOnro/leHneM MpaBuyl  Oe30MacHOM pabOThl TpPH  BBHINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C IPYTUMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAHMYECKOW M OPTaHUYECKON XUMHUHU.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCs W WX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaepkaHumn naHHOrO Kypca MpeACTaBI€Hbl OCHOBOIIOJIATalOIIMEe XUMUYECKUE
TEOPETUUYECKHE 3HAHUS, BKIIOYAKOLIME HW3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOCHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILICHUI U ITyTEH YIIPABICHUS UMH

B OCJIX ITOJTYUYCHUS BEIICCTB 1 MAaTCpUAJIOB.
3



TeopeTnueckyro OCHOBY M3y4E€HUs HEOPTaHMYECKOM XUMHUH COCTABIIAET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon JI.11. MenaeneeBa ¢ KpaTKuMu



CBEICHUSIMU O CTPOGHHM aToOMa, BHJIAX XUMHUYECKOW CBS3M, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIUU.

B u3ydeHun kypca 3HaUUTENbHAS POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, ONHMCAHUIO PE3YJIbTATOB
YUYEHMUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi paboOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MporpaMMbl B Mpolecce 00y4YeHUs MO3BOJIUT 00yYaroIUMCS
¢ 3IIP ycBOUTH KJTIOUEBbIC XUMUYECKUE KOMITETCHIINU U TTIOHATH POJIb U 3HAYCHUE XUMUU
Cpelu ApYruxX HayK O MPUPOJIE.

N3ydyenne xumMuu crnocoOCTByeT (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIEHAYYHBIX METOAOB (HaAOMIOJCHHE, W3MEpEHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HAHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeamMeTaMu «OKpyKarolnui MAPY,
«Duzukay, «buonorus», «l'eorpapus», «Marematuka» u HOpMUPYET KOMIIETECHIIUH,
HE0OXO0IUMBbIE JJIS MTPOJIOJKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HaYK.

N3yyenune XxumMuM CHOCOOCTBYeT pa3BuTui0O y oOywaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHMs, (DYHKIIMOHAIBHOM  TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHYECKH aHAIM3UPOBATh HHGOPMAIIMIO, MPEACTaBICHHYIO B
paznuyHbIX opMax. 3HAYUMOCTh MPEaMeTa I Pa3BUTUS KU3HECHHOW KOMIIETCHIIUU
oOyuarormuxcst ¢ 3[IP 3akiodaercss B yCBOGHHHM OCHOBBI XHMHUYECKUX 3HaHHM,
HEOOXOAMMBIX JI1 MOBCEIHEBHOM MW3HH;, HABBIKOB 3I0POBOTO M 0OE€30MaCHOro i
YeJoBeKa M OKPY’KaIoIIEeW ero cpenbl o0pasza >KU3HU; (OPMUPOBAHUU KOJIOTHMUECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coaep:kaHue OOyYEeHHs] MpeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3[1P. OBnanenune yuyeOHbIM
MpPEAMETOM «XUMHUS» MPEACTABISET ONPEACIECHHYI0 TPYAHOCTh JJIsi OOYy4aroIIuXcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOSHHOCTSMH MBICIUTEIBHON JAEATEILHOCTH, IEPHUOINICCKUMHU
KOJIeOaHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM TaMSTH, HEIOCTATOYHOCTHIO 00IIIero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHBIM HMHTEPECOM M HU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeoposeHusT TPYAHOCTEM B M3YyYEHUHU YYEOHOTO TpeaMeTra «XUMUSD»
HeoOXoaMMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepraia K MO3HaBaTEIbHBIM
BO3MOJKHOCTSIM JTAHHOW KAaTETOpUHM OOYYarOlIUXCs, YYeT UX OCOOCHHOCTEH pa3BUTHS:
UCIIOIb30BaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
NOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuarna.

[Ipy wu3yuyeHHUH XUMHH HEOOXOAUMO OCYIIECTBIISITh B3aUMOJCHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

TeopeTtnueckui Marepuall PpEKOMEHAYETCS M3y4daTb B IPOLIECCE MPAKTUUYECKOU
JesTebHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIbHBIX YPOKOB Ha PEIIEHUE 3aa4 B CBSI3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydarommmucs ¢ 3[1P. Oprannueckoe eanmHCTBO
MPAKTUYECKOW ¥ MBICIUTEIIEHON NEeATeTbHOCTH OOYYaIoImUXCsd Ha YpOKaX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO OA3MCHBIX XUMUYECKUX 3HAHUUA U
ymenuit. Oco60oe BHUMAaHHE TIPU WU3YYCHUU XUMUU YICISIETCS U3YyUYEHUIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepUaa.



IIeJIl/I U 3a1a'I1 U3YyUYCHUS y‘l€6HOI‘O nmpeamerTra «XHMHUSD»

Obwue yenu wu3ydeHHs y4eOHOro TmpeaMeTra «XHUMHSD TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamMmme OCHOBHOTO obmiero  oOpazoBanusi. OHH
aKTyaJM3UpOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIIEKTa W oOuliel KylnbTypbl. OOyueHHEe YMEHHUIO YYUThCS U
IPOJI0JIKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBISICTCS] OAHOM U3
BaXKHEHUIINX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Jns oOywaromuxcs ¢ 3IIP, Ttak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAOILIMXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTEIbHYIO porpammy,
JOMHUHUPYIOIEE 3HAUEHHUE TPUOOPETAIOT TaKUE yeau, KakK:

" (opMHpOBAaHME  HWHTEJUIEKTYaJlbHO  PAa3BUTOM  JIMYHOCTU, TOTOBOM K
COTPYOHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pEHIeHUH, CrIocOoOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTUYeCKOe NPHUOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM IMO3HABATEIIBHOW JIESTENIbHOCTH, HAYYHBIM M MPAKTUYECKUM
METO/IaM TO3HaHUs, (HOPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

= oOecrnieueHue yCIOBHM, CIIOCOOCTBYIOIIMX MTPUOOPETECHUIO 00YUAIOIIIUMUCS OIbITa
pa3HOOOpa3HOM JEeATENbHOCTH, TO3HAHUSI U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCATbHOE 3HAYEHUE JI PA3IUYHBIX
BUJIOB JICSITEILHOCTH;

* (GhopMUpPOBAHUE YMEHUM OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIIET0 MUpa Ha
OCHOBAHWHU 3HAHUU U OIbITA, OJYYEHHBIX IPU U3YYCHUU XUMUU;

* ¢opMupoBaHUE y OOYYAIOMIMXCS TYMAHHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUU JJI1 BHIPAOOTKU HKOJIOTHYECKH I1eJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
310POBbS U OKPYXKAKOLIEW NPUPOIHON CPEBI;

" pa3BUTHE€ MOTHUBAaMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOGHHS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGuiIs U HANPABICHHOCTU AaJIbHEHUILEro
oOy4eHus.

Kypc HanpasiieH Ha pelieHue cleayommx 3a0ay, 00eCeunBaoIIUX pean3alio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHMIO XHMHH
obyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs:

* (¢hopMHUpPOBAHHUE TEPBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX TMPEACTABICHUNA O
BEILIECTBAX, MX MPEBPAICHUSAX W MPAKTUYECKOM MPUMEHEHUU;, OBJIAJCHUE
MOHATUMHBIM anlapaToOM U CUMBOJUYECKUM SI3bIKOM XHUMUMU;

" OCO3HaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAIICHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbl MHOTMX SBJICHUW JXUBOW W HEXKHUBOU
MPUPOJIbL; YTIYyOJIEHUE NPEICTABICHUN O MaTEPUATbHOM €MHCTBE MUPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYaAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro OOpallleHusi C BEIIECTBAMHU, HCHOJb3YEMbIMHU B TOBCEAHEBHOM
KU3HH, YMEHUEM aHAJIM3UPOBaTh W IUJIAHUPOBATH SKOJOTUYECKH Oe30IacHOe
MOBEJCHUE B IIEJISIX COXPAHEHUS 3/I0POBbs U OKPYKAIOIICH CpeIbl;

* (opMHpOBaHME YMEHUN YCTaHABIMBAThH CBSI3U MEXIY pealbHO HaAOII0AaeMbIMU
XUMHUYECKUMH SIBIICHUSIMA M TPOIECCaMH, MPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" TpuOOpPETEHHE OIbITa MCIOJb30BAHUS PA3JIMUHBIX METOJIOB M3YUYEHHS BEIIECTB,
HAOJIIOICHUS 32 UX MPEBPAICHUSIMU TIPU MPOBECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTO 0O0OPYAO0BaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPECTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TpoOIeM, B TOM 4YHCIE€ B MPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

OcoGenHocTH 0TOOpa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyuenune ydeOHOMY MpeaMeTy «XUMHUs» HEO0O0XOJUMO CTPOUTh HA CO3JIaHUU
ONTUMAJIBHBIX YCIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuaia OO0y4YarolUMHCS C
311P. Bonpioe BHUMaHHWE JOJKHO OBITH YJEJI€HO OTOOpY y4eOHOro Marepuana B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH 00Iero 6a30BOTO YPOBHSI.
OH 1oJKEH 110 COIepKaHUI0 U 00bEeMY OBITh aIaNTUPOBAHHBIM Tt 0Oy4vatotuxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTIMU. ClielyeT 00JIErYUTh
oBJajZieHUE wMmaTtepuasioM ooOyuaromumucs c¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBSICHEHHUSI C CHUCTEMaTUYECKUM TIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOMW B
MPUMEHEHUU 3HAHUM C HUCIOJb30BAaHUEM MPUEMOB AITOPUTMHU3AIMU U BU3YaAJIbHBIX
onop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJiA MOJHOLIEHHOTO YCBOEHHSI Y4E€OHOro MaTepuaia UMeEeT
OTOopa Ha MEXKIPEIMETHBIE CBSI3U BOIPOCOB, U3yYa€MbIX B JAHHOM Kypce€, C TaKUMH
yueOHbpIMU TipenMeTramu  Kak «leorpadusy, «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH WM TOT € Y4YEOHBI MaTepuall C pas3HBIX TOYEK 3PEHUS,
MEXITPEIMETHBIC CBSI3M CITIOCOOCTBYIOT €r0 JIYYIIIEeMY OCMBICICHHUIO, 00JIee TPOUYHOMY
3aKpeIJICHUIO TTOJIYYE€HHBIX 3HAaHUH U MPAKTUYECKUX YMECHUH.

[Ipy MOATrOTOBKE K YpOKaM YUHUTENb JODKEH MPEeaycCMOTpeTh (GOpPMUPOBAHUE Y
oOyyJaromuxcsi YMEHUN aHaJIU3UpOBaTh, CPAaBHUBATH, 0000IIaTh U3yUYaeMblil MaTepHual,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPadboTy, OCYIIECTBISATH CaMOKOHTposib. HeoOxoaumo
MOCTOSTHHO CJICAUTh 3a TMPaBUJIBHOCTBIO pPEUEBOr0 OQPOPMIICHUS BBICKa3bIBAaHUI
obyuatommxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSMM TOBEIEHUSIM JAesATeIbHOCTH oOydaronuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUN KOHTPOJH
COOJII0/IeHUs TTPaBUJI TEXHUKHU 0€30MaCHOCTU MpPU MPOBEACHUH JTaOOpPAaTOPHBIX padboT B
XUMUYECKOM KaOuHETE.



IIpumepHbie BUABI AesaTeJabHOCTH 00ydyawomuxcs ¢ 31IP, 00yciioB/ieHHbIE 0CO0OBIME
0o0pa3oBaTeJIbHBIMH OTPEOHOCTSIMH U 00ecIeYUBaAIONINE OCMbICJIEHHOE OCBOEHUE
coJiep:KaHuM 00pa30BaHUsA MO NMPeaAMeTY « XUMU»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TTOTPeOHOCTSIMU. [loMuMO MIUPOKO
ucrnonb3yeMblx B OOIT OOO o6mmux /st BceX 00y4YaroIIuXxcsi BUAOB JEATCIbHOCTH
cleayeT YCWIUTh BHJBl JCATEIbHOCTH, CIHEeUU(PUUYHBIE IS JaHHOM KaTeropuu
OOy4JaroIuxcs, JIsi 00SCIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJACpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUJICHUE MPEIMETHO-MPAKTUYECKON NEITEIHbHOCTH C aKTUBU3AINEH
CEHCOPHBIX CHUCTEM; YEepEIOBaHUE BUJIOB JEATEIBHOCTH, 3a/JCHCTBYIOIMINX Pa3IMYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOCHHE MaTepualia ¢ ONMOPON Ha aJrOPUTM; «IOIIArOBOCTHY» B
M3YYEHUM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3yalbHOM OMOpHI (TUIAHBI,
oOpas3libl, CXEMBbI, Ia0JI0HBI, ONOPHbIE TadaULbI). {1 pa3BuTusa y oOyuaromuxcs ¢ 311P
YyMEHHs JIeJlaTb BBIBOJIBI, (POPMHPOBAHHATPAMOTHOTO  PEUYEBOr0 BBICKA3BbIBAHUS
HE0OXOIMMO MCII0JIH30BaTh OMOPHBIEC cIoBa U Kimile. Oco6oe BHUMaHUE CICAYET
YACIUTH OOYUCHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTaBJICHNE PUCYHOYHBIX U
BepOaJbHBIX CXEM, COCTaBJCHHWE TaOJNMI, COCTaBJieHHE KIacCHU(PUKAIUU C
0003HaYCHHBIMU OCHOBAHUSMH JUIS KITaCCU(UKAIIMK U HATIOJIHEHHUE UX MPUMEPaMH U JIp.
[IpumepHasi TeMaTU4ecKass U TEPMUHOJIOTMYEecKas JieKkcuka cooTBeTcTByeT OOII
000.

Jns obyuarommxcs ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MPUEMBI pabOTHI C
JIEKCUYECKUM MaTepuaioM Tmo mnpenmery. I[lpoBoauTcs chneunuanbHas padoTta Mo
BBCJCHUIO B AKTHBHBIH CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TEpMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yasIbHas
MOJ/IepKKa, aJlTOPUTMBI PAOOTHI C ONpEICTCHUEM, OMTOPHBIC CXEMBI ISl aKTyaIH3alliH
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMusD» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIET0 00pa3oBaHUs y4eOHBIN MpeaMeT «XUMHUS» BXOIUT B
npeaMeTHyo obnacte «EcTecTBeHHOHayuHble MPEAMETH) U SBISETCS 0053aTelbHBIM
TUTS U3YYCHHUSL.

VY4eOHbIM MJIaHOM Ha e€ u3y4yeHue oTBefeHO 136 y4eOHbIX YacoB — Mo 2 4 B
Heneno B 8 1 9 kiaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTro mpeamera «Xumus», npeacraBieHHoe B I[IpumepHoit
paboueit nporpamme, cootBercTByeT GI'OC OOO, pazpadorano ¢ yuerom [IpumepHoit
OCHOBHOM 00pa30BaTesIbHOM MPOTpaMMbl OCHOBHOTO O0IIETro 00pa3oBaHus MO y4eOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IlpumepHOM amanTUpPOBaHHOM OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMe OCHOBHOIO 0OIIero oOpa3oBaHUS OOYUYaIOIIUXCS C
3a1EPKKOU IICUXUYECKOTO PA3BUTHSL.



COHEPXAHUE YUEBHOTI'O ITPEAMETA « XUMUW»

8 KUIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHUS

[Ipeamet xumun. Poab xumuu 6 acusnu yenoeexa'. Tena u Bemectsa. dusnyeckue
CBOMCTBA BEIIECTB. ATperaTHOEe COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BenecTBa u cmec. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M JIA0OpaTOPHBIM 00O0pyJ0oBaHUEM. [lousamue o memooax HNO3HAHUS 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U cloKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (opMyna. BaneHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3AKOH
nocmosancmea cocmasa eewjecms. OTHOCHUTENIbHAA MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne M XHUMHUYECKHE SBJICHHS. XHUMHUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEAKIM. YPaBHEHHS XUMHUYECKUX DEaKIMM. 3aKOH COXPAHEHUS MAacCChl
BemecTB. Kiaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIoKEHUs,
3aMeleHus, 0OMEeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOHN MOCYI0H, C MpaBUiIaMu
paboTel B mabopaTopuu U npuéMaMu OOpalleHus ¢ JTa0OpaTOPHBIM 000PYI0OBAHUEM;
U3y4YeHUE M OMHCaHhe (U3HUYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKHX BEIECTB;
HabmoieHre pu3nyeckux (TIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIINS BOJbl) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHON
MPOBOJIOKHU, B3aUMOJICUCTBHE Mejla C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3ioKeHHe caxapa, B3auMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuu,
B3aMMO/ICHUCTBHE KeJe3a ¢ pacTBopoM cosi meau (I1));u3ydenue cnocoOoB pasaesieHus
cMecel (¢ TIOMONIBIO MarHuTa, (QUIBTPOBAaHWE, BbIMIAPUBAHUE, JAUCTHIUISIINS,
xpomatorpadusi), MPOBEJACHUE OYUCTKU MOBAPEHHOMN COJIM; HAOIIOJEHUE W OIMKHCAHUE
pe3yJbTaTOB TMPOBEJACHUS ONBITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKYT (IIapOCTEPKHEBBIX).

BaxxHelllune npeacTaBUTE/ M HEOPraHMYECKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopog — snemMeHT W mpocToe
BelecTBO. HaxoxkaeHune Kuciopoa B MpUpoe, GU3NIECKHEe U XUMUICCKHUE CBOWCTBA.
Peakiuu ropeHHs MPOCTBIX U CIOXKHBIX BemlecTB. CIOCOObI MOMYYEHUsT KHUCIOpoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue xuciopoja. Ilonstue o6 oxcumax.
Kpyrosoport kucnopoaa B npupoje. O30H — aiiomponHas Mooupuxkayus KUciopood.

Tennosoii 2¢hpexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKIUU. Tonaugo. yeone u meman. 3aepsasHeHue 6030yxd, yCuieHue

! 31ech 1 nanee KypCHBOM 0603HAYEHBI TEMBI, H3yUEHUE KOTOPHIX IPOBOJMTCS B 03HAKOMHTEIBHOM IUIaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3yIaeMOoro MaTepHaa.
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NAapHUK08020 2¢hhekma, paspyuierue 030H08020 CJOsl.

Bonopon — aneMeHT M mpocrtoe BemecTtBo. Haxoxaenue Bonoposa B IpUpPOJE,
du3nyeckre U XMMHYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnoCcoObl nonyuenus. [IoHsITHE 0 KUCIOTAaX U COJSX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJsipHBIii
00BEM ra3oB. Pacuetsl mo xumudeckoi popmyse. PacueTsl MaccoBO# JOIM XUMUYECKOTO
AJIEMEHTA B COECJMHEHHUH, KOJTMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bema
ra3oB. PacuéTel o XuMHUYECKUM YPaBHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctas, cTpoeHre U MOJIEKYJIBl. Boda kak
pacmeopumeins. PacTtBopbl. [lonuamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACEOPAX.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccOBOM JOJIM BEIIECTBA B
pacTBope (NIpOILIEHTHAsI KOHIEHTpamusi). MaccoBas [0y BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
800bl 6 npupode. 3arpsi3HEHUE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOTHBIX BO/I.

BaxHeimme  Ki1acChl ~ HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHnit. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (Il)), nomenxnamypa. Ilonyuenue u XUMUYECKHUE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBUEe C BOJOM, Kuciaoramu, Imenodamu). OcHoBanus. Kiaccudukanus
OCHOBAHMU: WIEIOYM U HEPACTBOPUMBIE OCHOBaHMWSA. HomeHknaTtypa OCHOBaHH.
dusznveckne M XUMHYCCKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICHCTBHE C OKCHIAAMU
HEMETAJUIOB, KUCJIOTaMH, COJISIMHU ). [lonyuenue ocHoganuu.

Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHCTBUE C METaUIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMH, HA MIPUMEPE COJITHOM U CEPHOU KUCTIOT), cnocobsl nomyyenus. P akTHBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJIeH, cnocobwl noiyvueHus,
B3aMMO/ICHCTBUE COJIEN C METaNIaMH, KAUCTIOTaMU, IIEJI0YaMH U COJISIMU, TPUMEHEHUE.

[Tonarue o0 aM@oTepHBIX THAPOKCHAAX (HAa MpPUMEpPe LHUHKA U QIIOMUHUSA):
Xumudeckue ce0UCmea (83aumooelicmsue ¢ KUCIOMamu U weiodamu, pasnodcenue npu
HazpeeaHuu) u noaydexue.

['eHeTnueckass CBsI3b  MEXKAY KjlacCaMH HEOPraHWYECKUX  COCIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI HKCTIEPUMEHT: KAUYECTBEHHOE OIPEETICHUE COAEPKaHUs KUCTIOpoa
B BO3/lyX€; MOJIYYCHHE U U3YUCHUE CBOWCTB KHCIIOPOJa; HAOIIOIeHNE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHMS U MPEKpaIIeHus: ropeHus (rmoxapa);
03HAaKOMJIEHUE C 00pa3liaMu OKCHUIOB M ONMCAHKHE UX CBOMCTB; MOJYUYCHUE U U3yUYCHHE
CBOWMCTB BOJIOpoJia (TopeHue); HaOMoeHne o0pasIloB BEIIECTB KOJUYECTBOM | MOJIb;
UCCIIeIOBaHUE OCOOCHHOCTEM PacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEIECIEHHON MACCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA;
B3aMMOJIECTBHE BOJIbI C METaJUIaMH (HATPUEM U KaJbI[MeM) (BO3MOKHO HCIIOJIb30BaHKE
BUJIEOMATEPUATIOB); OMNpEIEICHUE PACTBOPOB KUCIOT M IIEIOYEH C TOMOIIbIO
WHIUKATOPOB; HCCIIEIOBaHUE 00Pa3II0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;
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HaOIIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3yueHue B3aumojiericTBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
METaJIaMH, pPEaKUWil HEUTpalM3aluH; T[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pacTBOPA COJIU; PEIIEHUE IKCIEPUMEHTAIBbHBIX
3a/1a4 1o TeMe «BaxkHenme Kiiaccbl HEOPraHMIECKUX COSTUHEHUI.

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumn4yeckux iemMeHToB /. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKasA

cBsI3b. OKHUCJIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKU KJIaCCU(PUKALUA XUMHUECKUX 3JIeMEeHTOB. [loHsTHE 0 Tpymnmax
CXOJIHBIX AJIEMEHTOB (LIEJIOYHBIEC U MIET0YHO3EMETbHbBIE METAILJIbI, TAJIOT€HbI, THEPTHHIE
rasbl). Dnemenmol, Komopwle 00pa3yiom amgomeptsvle OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3akoH. Ilepuoanyeckass cucremMa XUMHUYECKHUX JJIEMEHTOB
. U. Menneneea. Koporkonepuoanas u oruxnonepuoonas dhopmsl [lepuognaeckoit
cucteMbl xumuueckux a1eMeHToB . M. Menneneesa. [leproabl u rpyrinsl. Pu3znyecKkun
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonsl. IneKTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000J0YEK aTOMOB NEpBBIX 20 XxuMUyeckux 3neMeHToB llepuoanueckoii
cucrembl JI. WM. MenneneeBa. XapakTepUCTMKAa XHMHYECKOIO OJJIEMEHTa IO €ro
nonoxkenuto B [lepnonnueckon cucreme J[. 1. Menneneena.

3axonomeprocmu usMeHeHUs C8OUCME IIeMEHMO8 MAbIX NEPUOO08 U 2IABHbIX
noozpynn, 6 3AaBUCUMOCMU OM AMOMHO20 (NOpsA0K06020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUUECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. M. Menoenees — yuénwiil u epaxcoanun.

Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InekmpoompuyamenibHOCmb amomo8 Xumudeckux snemenmos. VIoHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCIICHHS U BOCCTaHOBJEHUs. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHYECKUI OKCIEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJUUIOB; B3aMMOJEHUCTBUAE TUIPOKCUAA LIUHKA C PACTBOPAMH KHCJIOT U IIEIIOYEH;
MIPOBEIECHUE ONBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiuu pa3ioKeHusl, COSUHEHHUS ).

MesxknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeAMETHBIX CBS3€M MpU HM3YYEHUHM XUMUU B 8 Kjacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX TTOHATUH, TaK
U TIOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMHU Il OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YyHOI'O ITUKJIA.

OO6mIue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaju3, CHUHTE3, Kiaccuukamus, NEPUOJIUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYECKUN 3apsij, BEMIeCTBO, TeEJO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ra3, (PM3MUECKHE BEIIMYUHBI, SIUHUIIBI U3MEPECHHS,
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KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPAIbI, TOPHBIC IOPOIBI, TOJIE3HBIC
MCKOIIaeMbI€, TOITUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKAs PeaKUMs

[lepuoguuecknii 3akoH. Ilepuogumyeckass cuCTEMAa XHUMHYECKHX SJIEMEHTOB
. WU. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOICTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIUS, KAIBLMUSA U UX COCIUHEHUHN B
COOTBETCTBHUH C IOJIOKEHUEM BJIEMEHTOB B Ileproanueckoil cucreme u CTpOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XHWMHYECKOM CBSI3U. THIBI KPUCTALTMYECKUX
PELETOK, 3A8UCUMOCMb CEOUCME BeUjecmed Om Muna KpUCmailudeckolu peuémxu u
8UOA XUMUYECKOU CBA3U.

Knaccuduxaiuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHAPOAHAS U
TpUBHANbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM Kilaccam
HEOPraHMYE€CKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanuys XMMUYECKUX peakluil Mo pa3IMuHbIM MPU3HAKaM (M0 YHUCITY U
COCTaBy YYacTBYIOIUX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3((PEKTy, IO N3MEHEHHIO
CTENIEHEH OKHUCJICHUSI XUMUYECKHUX DJIEMEHTOB, IO 00pamumocmu, no Yuacmuro
Kkamanuzamopa). IK30- U SHAOTEPMUUECKUE peakiuu. 1epmoxumuyeckue ypasHeHusl.

Ilouamue o crxopocmu xumuueckou peaxkyuu. I[lowamue 06 obpamumvix u
HeoOpamumulX Xumudeckux peaxyusax. [lonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. Ilonsmue o xumuueckom pasrosecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, e1uUAIOWUE HA CKOPOCHL XUMUYECKOU Peakyuu U NOJIOHCEHUEe XUMUYECKO20
pasHogecus.

OKuCIUTENBHO-BOCCTAHOBUTEBHBIE peaxkunu, 3JIEKTPOHHBIN OayiaHc
OKHCJIMTEITbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIUHN C UCIIOJIb30BAHUEM METO/Ia MJIICKTPOHHOTO OaaHca.

Teopus 37AEKTPOJIUTUYECKON TUCCOLMALNU. DJIEKTPOIUTHYECKAS JTHUCCOIMALIUSI.
DJIIEKTPOJIUTHI U HEAEKTPOIUThl. KaTnoHbI, aHMOHBI. Mexanusm ouccoyuayuu eeuyecmas
C PA3UYHBIMU BUOAMU XUuMUdecKol ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
1 cia0ble DIIEKTPOITHUTHI.

Peaknimm monHoro oOMeHa. Y cCaoBUS IMPOTEKAaHHUS pPeaKIMii MOHHOTO OOMEHa JI0
KoHUA. [TosHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakunil. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMH W COJ€il B CBETE MPEACTaBICHUN 00 AICKTPOIUTHICCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTUOHBI W AHUOHBL:
XJIOpUa-, OpoMua-, HOAUA-, cyinbdar-, KapOboHaT-, cuiMkaT-, (ocdar- aHUOHBI,
TUAPOKCUI-UOHBL, KATUOHBI aMMOHHSI, MATHUS, KAJIBIIUS, ATFOMUHUS, Kene3a (2+) u (3+),
Menu (2+), IUHKa, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPax.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMJIICHHE C MOJEISAMU KPUCTAJUIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB M HeMeTaJuloB (rpadura U anmasa),

12



CIOKHBIX BEIECTB (XJIOpUJA HATpHUsA); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakmuu OT BO3JCUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCICAOBAHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLIECCA JUCCOLUALIMKI KUCIOT, IET04YeH U
coliei  (BO3MOXXHO  HCIOJB30BAHME BUJIEOMATEPHUANIOB); TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKUA TPOTEKAaHUs peakIMii MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BBIJIEJICHHE ra3a, 00pa30BaHUE BOJIbI); OIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMil  (rOpeHue, peakiuu  paslioKeHHUs,
COCIMHEHHUS); pacro3HaBaHWE HEOPraHMYECKUX BEIECTB C MOMOIIbIO KAaYeCTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE PKCIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 HX coeIMHEHUS

OOmast  xapakrepucTuka rajaoreHoB. (OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTeTIeHU OKuciaeHus. CTpoeHue U Gu3nYecKue CBONCTBA IPOCTHIX BELIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIAMH,
HEMETaJUIaMH — BOJOPOAOM U KHUCIOPOAOM, wernouamu). Xinopoonopor. CosHas
KUCJIOTa, XWUMHYECKHE CBOWCTBA, nojayuexHue, NOpPUMEHEHUE. [leucmeue xnopa u
X710p08000poOa Ha Opeanusm yenogeka. BakHeWIne XJIOpUAbl U UX HAXOXKICHUE B
pUPOJE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENEHU OKUCIICHHUS.

CrpoeHue u (u3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AnnoTponHsle MOAUGUKALMK KUCIOpPOJAa U cepbl. XUMHUYECKHE CBOMCTBA CEphl
(B3ammoJelcTBHE C Hememaniamu — BOAOPOJOM H KHUCJIOPOJOM, METaJUIAMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
(¢uznyeckue U XUMHUYECKHE CBOMCTBa (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcHIoB. CepHast KucinoTa: pu3nyecKkue
M XuMmuyeckue cBoWcTtBa (obmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCTBEHHasl peakuus Ha cyib(aT-uoH. CepHHUCTass KUCIOTA. Xumuueckue peaxyuu,
niedcauiue 8 0CHO8e NPOMbLULIEHHO20 CnOcoba noaydenus cepHotl kuciomol. Haxoxnenue
cepbl M €€ coelMHEeHU B mpupoje. [IpumeHneHue cepbl U ee cCOeqUHEHUN BOBITY U B
IPOMBIIIEHHOCTH. Xumuueckoe 3azpsazHeHue okpyrcarouels Cpeovl coeOuHeHUs MU cepbl
(Kucnomuole 002#couU, 3azpsizHerue 6030yxa U 8000EM08), CHocodvl €20 NPedomepauyeHUs.

OO61ast xapakTepucTUKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, XxapakTepHbIe CTCIICHU OKHCICHUS.

A30T, pacmpocTpaHeHue B MNpupoje, (unMueckrue W XUMHUYECKHUE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIJaMM M HEMETAJUIaMU - KHCIOPOAOM HW BOJOPOJOM).
Kpyrosopor azora B mnpupoae. AMMHak: (QU3MUYECKHE U XUMHYECKHE CBOWMCTBA
(oKHuCIIEHHE, OCHOBHBIE CBOIMCTBA BOJHOIO PAacTBOpA), noyueHue u npumenenue. Coin
aMMOHHS: COCTaB, PU3NUECKHE U XMMUUECKHE CBOMCTBA (pa3iio’KeHUE, B3aUMOJICHCTBUE
Co Ienoyamu), npumeHeHue. KadecTBeHHas peakiyds Ha HOHbI aMMOHUS. A30THas
KHCIIOTa, €€ (Qu3nueckue W XHUMHYECKHE CBOMCTBa (oOmme u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras kuciiota. Mcnonb3oBaHue HUTPATOB U
COJIE aMMOHMSI B KQUECTBE MUHEPAJIbHBIX YI00peHUuil. Xumuueckoe 3azpsaznenue
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OKpYHCaloweri cpeovl COeOUHEHUIMU a30ma (KUCIOmHble 00HCOU, 3a2psi3HeHUe 8030YXd,
nou8wvl U B000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, HU3NUECKUe U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMH, HEMETaJUIaMH, KOHYEHMPUPOBAHHbIMU
asomuoti u ceproui kuciomamu). Oxcun dochopa (V), oprodochopHas kucnora:
dusznueckue M XMMHYECKHE CBOWCTBa, noayuenue. Illowamue o0 MUHepanibHwix
yooopeHnusax: Humpamsl u gocgamol. Ilonsmue o komniekcHvix yooopenusax. O0mas
XapakTepucTHKa 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHSI aTOMOB YTJIepoJa U
KpeMHHs. BajneHTHOCThP W XapakTEepHBIC CTETNCHW OKHWCJICHHUS aTOMOB YIJIepoja H
KpeMHus. Pactipoctpanenue yriaeposaa B IpUPOIE, XapaKTEPHbIE CTETIEHU OKUCICHUSL.

Yrnepon, amnorponHble Moaudukamuu (rpadur, anmas), QUINYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIMIECTB (B3aMMOICHCTBHE C METAJIJIaMH, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApncopOuus. Kpyrosopor
yraepoja B npupone. OKcuapl yriaepoja, ux (PU3nYecKrue W XHMHUYECKHE CBOMCTBA,
MOJIyYCHHE U IPUMEHEHUE, IEHCTBUE Ha OpTraHU3M YelloBeKa. JKonocuyeckue npooiemslt,
ces3anHble ¢ okcudom yenepooa(lV); eunomesa enobanvro2o nomennenus KIUMama,
napHuxosvlil 3¢pghekm. YTOIbHAS KUCIOTA U €€ COJNM, UX (PU3NYECKHEe U XUMHUYECKHUE
CBOMCTBa, nonyueHue u npumeHenue. KadecTBeHHas peakius Ha KapOOHAT- UOHHBI.
Hcnons3oBanne kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

OOmue mpeacTaBieHUs 00 OCOOCHHOCTSAX COCTaBA M CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepo/a (Ha mpuMepe MeTaHa, dTUIeHa, dTaHoJa, YKCYCHON KUCTOTHhI. Hx
cocmas u xumuueckoe cmpoenue. Knaccugpuxayus opeanuveckux eewjecms. 1lonarue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: JKUpaX, OCIKax, yriaeBojgaXx — M UX POJH B )KU3HU
yenoBeka. Mamepuanvroe eOuHCmeo OpeanuyeckKux U Heop2aHu4ecKux coeOuHeHuUll.

KpemHuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA (Ha MpuUMepe
B3aMMOJICUCTBHS C METAJUIAMH U HEMETAJNIaMHU ), noJyderue u npuMmenenne. Coedunernus
KkpemHusi 8 npupode. Obwue npedcmasienus 0o oxcuode kpemuusa(lV) u kpemmuesoil
kucnome. Cunukamel, ousuyecKue u XumMuieckue ceoucmea, noayueHue u npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvuvie mamepuanvl. Kepamukd, CmeKio, yemeunm, OemoH,
arcenezobemon. Ilpobremvl 6€30nacH020 UCNOIBL30BAHUSL CMPOUMETLHBIX MATNEPUAITIO8 8
NOBCEOHEBHOU HCUZHU.

XHWMHYCCKUH DKCIIEPUMEHT: H3ydeHHE OOpa3I[0OB HEOPTaHWYCCKUX BEIIECTB,
CBOMCTB COJISHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHIA-HOHBI U
HAOJIFOICHUE TPU3HAKOB WX IMPOTEKAHWS; OIBITHI, OTpakaromue (Qu3ndeckue u
XUMUYCCKUE CBOWCTBA TAJOTCHOB M HMX COCAWMHCHUH (BO3MOXHO WCIIOJb30BAHHC
BUJICOMATEPUATIOB);  O3HAKOMJIEHME C  o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HaKOMJIEHHE C 0oOpasmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BHJICOMATEPHAIIOB); HAOJIOJICHUE TIpollecca OOYTIMBaHUSA caxapa TOJ JeHCTBHEM
KOHIEHTPUPOBAHHON CEpHON KHUCIOThI; M3yYEeHHUE XUMUUYECKIX CBOMCTB pa30aBiIeHHOMN
CEPHOU KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOW pPeakiuy Ha Cyib(aT-uoH U HAOII0IeHHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HAKOMJICHHE ¢ (PU3UIECKUMHU CBOMCTBAMU a30Ta, ¢hocdopa
U UX COEIMHEHMI (BO3MOKHO MCIOJIb30BaHNE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
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U pochopHbIX yIO0OpEeHHIt; TOTyYeHHE aMMUaKa U U3Y4YE€HHE €r0 CBOMCTB; MPOBEICHUE
KauyeCTBEHHBIX peaklnii Ha MOH aMMOHMS U (pocdaT-MOH W U3yueHUE NMPU3HAKOB HMX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHONW a30THOW KHUCIOTBI C MEIbIO
(BO3MOKHO MCHOJIb30BaHUE BUAEOMATEPUAJIOB); U3yUYEHUE MOJEIECH KPUCTAIUIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPONHCTBOM IPOTHBOras3a; IOJyuyeHUE
YIJIEKUCIIOTO Ta3a U M3Y4YEHHME €ro CBOICTB; MPOBEACHHE KAYECTBEHHBIX pEakUUd Ha
KapOOHaT- ¥ CWJIMKAT-UOHBI U W3Y4YEHHME NPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
OPOAYKIHMENW CHIMKATHOW MPOMBIIIJIEHHOCTH; PELUIEHHE SKCIIEPUMEHTAIBHBIX 3aja4 10
TeMe «BakHenre HEMETaIIIbl U UX COCINHEHUSY.

MeTa/iibl 4 MX COeTUHEHUS

OO01mast XapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxxeuus B Ilepuonnueckont cucreme xummyeckux 3imeMmeHToB [[. . Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTtauioB. MeTammyeckas CBs3b M METalIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKUM PN HANPSHKEHWM METAJUIOB.
du3znyeckue U XMMHUYECKHE CBOMCTBA METAIIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. Ilonamue o Kopposuu
Memainnos, OCHO8Hble Cnocobwl 3awjumel ux om xopposuu. Cniagvl (cmanb, 4yeyH,
O0OpaANOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCTIU.

[[lenouynble meTamibl: mojioxkeHue B lleproanyueckoil CUCTEME XUMHUYECKUX
aneMeHToB [l. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupozae. dusnueckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPUS
u kanus. [IpumeHeHne menoYHbIX METAUIOB U UX COETMHEHUH.

[IlemouyHO3EeMENBHBIE METAJJIBI MATHUM M KAIBLHK: MMOJIO)KEHUE B [leprnoanueckoit
cucTeMe XuMH4ecKkux 31eMeHToB /1. 1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOKJICHUE
B npupoxae. dusnyeckue M XUMHUYECKHE CBOWCTBA MArHWs M Kajpuus. Baxuenmne
COCAMHEHUs Kajblius (OKCHUI, TUIPOKCHI, COJH). /Kécmrxocmb 60061 u cnocobwl eé
YCmMpaHeHus.

AfOMUHHIN: oJI0KeHUE B [leproindeckoil cucTteMe XMMHUYECKUX 3JIEMEHTOB/I.
N. Menpeneesa; cTpoeHre aToMa; HaxoxaeHue B npupoae. Guznueckne u XuMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEPHBIC CBOMCTBA OKCHAA U THAPOKCHUIA ATTFOMUHHUS.

Kenezo: nmonoxenune B Ilepmogmyeckoil cucTeMe XHUMHUYECKUX 3JIEMEHTOB /I.
N. Menneneesa; CTpoOEHHE aTOMA; HAXO0XKACHHUE B Ipupoae. PU3NUECKUE U XUMUYECKUE
CBOMCTBa ’keje3a (B3aMMOJICUCTBUE C METaJIaMH, KUCIOTaMU M coyisiMH). OKCHJIBI,
ruapokcuasl u conu xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U nosyueHue.

XUMHYECKHUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJIOB U CIIJIABOB, UX
(Gu3HMUeCKUMU CBONMCTBAMH, HM3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO
WCIIOJIh30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIa KaJIbIUS U
HATpHs C BOJIOM (BO3MOXKHO MCITOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIECIOBAHUE CBOMCTB
KECTKOM BOJIBI; MPOIECCAa TOPEHUs >Kele3a B KUCIOopoAe (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMi HA MOHBI (MAarHus,
KaJblus, amoMuHus, nuHka, kene3a(ll) u sxenesa(Ill), meau(1l)); nabmronenue u
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OMHCaHWE TMPOLECCOB OKpPALIMBAaHUS IUIAMEHM HMOHAMHU HATpus, Kalus U KalbLus
(BO3MOKHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOICTB
TUJIPOKCUIA AIFOMUHUS ¥ THIPOKCUIA IIMHKA; PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHeHlre MeTauTbl U MX COSIMHEHUS.

Xumusa u okpyxncarowan cpeoa

Hoevle mamepuaner u mexnonocuu. Bewecmea u mamepuanvt 8 no8ceOHe8HOU
JHCU3HU HeNloseKa. Xumus u 300posve. bezonachoe ucnonvsoganue eewjecms u
Xumudeckux peakyuu 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX 0HCO2AXU
ompasneHusax. (OCHO8bl 3KON02UUECKOU 2epamMomHocmu. Xumuueckoe 3azps3HeHuUe
oKpycarowell cpedvl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Poib
XUMUU 8 PeULeHUU IKOTI02UYeCKUX NPOoOJieM.

Ilpupoonvie ucmoyHuxu yeneeoo0opooos (yeoib, NpupooHblll 2a3, Heghmy),
NPOOYKMblL UX NepepaboOmKuU, ux poib 8 OblMy U NPOMbIULLEHHOCTU.

Xumuueckuui dKCnepumeHm: u3yyeHue oopazyo8 Mamepuaios (Cmekio, Cniasvl
Memannos, NOaUMepHble MAamepuavl).

Me:xnpeamMeTHble CBA3M

Peanmnszanuss MeXIpeOMETHBIX CBS3€M NpU M3YyYEHHH XHMMUM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
U TOHATUH, SBIBSIIOIIMXCS CHUCTEMHBIMU JUIS OTAEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: Hay4HbIH (DaKT, runoTesa, 3aK0H, TEOpus,
aHaJlu3, CHUHTE3, Kiaccu(ukauus, NEPUOAUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHHUE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJa, dJEKTPUUYECKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JTURJIEKTPUKH, (POTOAIEMEHT, BELIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpPHUCTAJUIMYECKash PEIIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJIUYMHBI, CAUHUIBI W3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yI00pEeHMs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PadOT:

1. JlabopaTopHoe o0OopymoBaHWe W TpHeMbl oOpamieHuss ¢ HuM. [IpaBuna
0e3omacHoi paboThl B XUMUYECKOH J1abopaTopuu.

2. OuncTKa 3arpsA3HEHHON TOBAPEHHOU COJIH.

3. [Ipu3Haky NpoTEKaHUS XUMUYECKUX PEAKIHII.

4. Tlony4yeHue KMCI0pOia U U3yUEHUE ET0 CBOMCTB.

5. [lonydeHnue Bomopoaa U U3y4€HUE €ro CBOKCTB.
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6. IIpuroroBieHre pacTBOPOB C ONPEAEIECHHON MAacCOBOM J0JIE pacTBOPEHHOIO
BEIIIECTBA.

7. PemeHue SKCIEPUMEHTAIBHBIX 3ada4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUID.

8. Peakuuit HOHHOTO OOMEHA.

9. KauecTBeHHbIE peaklIMM Ha HOHBI B PaCTBOPE.

10. [Tonydyenne aMMHaKa U U3YYEHHUE €TO CBOMCTB.

11. ITomydyeHune yriaekucnoro ra3a u U3y4eHue ero CBOMCTB.

12. Pemenue skcniepuMeHTANIbHBIX 3aAa4y 1o TeMe «Hemeramnel IV — VII rpynn u
UX COCITUHEHUIY.

13. Pemienue 3xcriepuMeHTaIbHBIX 33124 10 TeMe « MeTallIbl U UX COEAUHEHUSD.

[Ipn mpoBeneHHHM TPAKTUYECKONM pabOThl KaXKIbIM €€ JTal BBINOIHICTCS

oOyuatomumucsa c¢ 3IIP BmecTte ¢ yuuTeneM MW MOj €ro pykoBojcTBoM. Ha mocke
00s13aT€JIbHO BBIBEIIMBAIOTCS TMpaBWia TEXHUKUA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, JAaeTCs NpaBUJIbHAs 3anmuch (OPMyn U yKa3bIBAaeTCS LEIb
npoBeeHust padboThl. [Ipn HEOOXOAMMOCTH JAETCs BU3YAJbHBIA AJITOPUTM BBIIOTHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCHUCTBUN U
MOJIYYE€HHOTO pe3yJibTaTa.

HpI/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI 10 XUMHUH

Jlns opraHu3aluvy NPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydarolMXcs 10
MpEeAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PAOOThI, CAMOCTOSITEIbHBIE PA0OTHI, 3a4YETHI,
MpakTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeTon NOJUMBAPUATUBHOIO 3KCIIPECC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYUTEIBHBIMH YEpPTaAMU
SABJISIFOTCSL ONIEPATUBHOCTbD, BHICOKAs CTETIEHb MHANBUAYAIU3AIMHA 3HAHUI, CDABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPyAa Ha IPOBEPKY OTBETOB 00YUAIOIIHUXCSI.

Jst oOyuaroruxcest ¢ 3[IP Bo3MokHO u3MeHeHHE (HOPMYIUPOBKH 3aJaHUM Ha
«TIOIIATrOBYIO», aJanTalys IMPeAJaraéMoro o0y4arouemMycs TECTOBOIO (KOHTPOJIbHO-
OIIEHOYHOT0) MAaTepHhalia: HCMIOJb30BAHUE YCTHBIX W THUCbMEHHBIX WHCTPYKIIUH,
YIOPOIIECHNE JJIUHHBIX CIOXKHBIX (POPMYJIUPOBOK MHCTPYKIMH, pEIIeHHE C OMOpoil Ha
aNropuTM, 00pasell, UCIOIb30BAHUE CITPAaBOYHON MH(MOPMAIIHH.

KoHnTpoJubHbIe padoThl 10 TEMaM

B paboueit nporpamMme npeaycMOTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. llepBoHadyayibHbIE XUMHYECKUE TOHSTHS.
XUMUYECKHUE DJIEMEHThI. XUMUYECKUE (POPMYJIIbI U YPaBHCHUSI.

Konmponvnasa paboma Ne 2. Tlepuoaudeckas cuCTeMa XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Kommponvuas paboma Ne 3. Xumudeckast CBsI3b.

Konmponvnasa paboma Ne 4. Kucnopoa. Oxcunsl. I'operne. Bogopoa. Kucnotsr.
Conu.
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Konmponvnasa paboma Ne 5. O60011eHIEe CBEACHUN 0 BAXHEHIINX KIIaccax
HEOPraHUYECKUX COCTUHEHUM.

Konmponvnas paboma Ne 6. IneKkTpoauTudeckas JUCCOIUAIINS.

Konmponvnas paboma Ne 7. Hemetasibl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3ysibTaTaMHu MPUMEPHON paboyel mporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosnee 3HaYNMBIMU SIBIISTFOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBALMS K 00OYUEHHIO U LIeJICHANPaBJICHHON TO3HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOJIEHNUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMUY;

OpUEHTAlUsl Ha MpaBWiIa UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTrO
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IPaKTHYECKOEe U3yyeHHUe npodeccuil U TpyJa pazIudyHOro pojaa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUs M3y4aeMoro IMpPEeAMETHOr0 3HaHus (Hampumep, JadOpaHT
XHMHYECKOTO aHAIIN3a);

YBaXEHUE K TPYIY U PE3YJIbTATaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY HIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPACKTOPUM OOpa30BaHHsS Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuili u
npo(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIECHUS K TPYAY;

OCO3HaHHUE CBOETO MOBEJICHUS C TOUKU 3PEHUS ONMACHOCTU WM 0€301acCHOCTH AJis
ce0s WK TSl OKPY>KArOIIHNX;

OCHOBBI JKOJOTMYECKON KYJIbTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKU OPUEHTUPOBAHHOM
MPAKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE TOCIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpeOICHHUS
QJIKOTOJIsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYECHHBIX B
X0/ 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUI0, BOCTIONHSTH AePUIUT UH(DOPMALINK;

TOTOBHOCTh OTOMPATh U UCIOJIB30BaTh HYKHYIO HH(OPMAIMIO B COOTBETCTBHUH C
KOHTEKCTOM KU3HEHHOW CUTyaluu.

METAINPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIJISITh CpaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB 1O 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSAM ISl YKa3aHHBIX JIOTUYECKUX OTNIEPALIN;

CTPOUTH JIOTUYECKOE CYKIECHUE MOCIIE MPEABAPUTEIBHOIO aHAIN3a, BKIIOYAIOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISIBIIATH JeUIUTHI HWHPOPMAIUUA, MTAHHBIX, HEOOXOAUMBIX IS PEIICHUS
MMOCTaBJICHHOM 3a/1a4H;
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npeo0pa3oBeIBaTh MH(POPMAIIUIO U3 OJHOTO BUAA B APYrou (TaOIHIly B TEKCT U

np.);
P co3/aBaTh, MPUMEHSTh U IPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATEIBHBIX 3371a4 C MIOMOIIBIO Me/1arora;

C MOMOIIBIO MeIarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOXKHBIN 3KCIIEPUMEHT,
JUTSI yCTAaHOBIICHUS OCOOCHHOCTEH 00BEKTa N3YUEHUS, MPUIMHHO-CIICICTBEHHBIX CBSA3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

C TIOMOIIBIO TIEAAarora WJIA CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MIOCJIEJICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
NPEJIOKEHHON yueOHOM 3a7]au1 1 3aJIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUC UAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B rpyIne (ONpenesTh oOlue e,
pacnpenesnsiaTb POy, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEArora W CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCbMEHHbBIC
TEKCThl C HCIOJIb30BAHHEM WJLIIOCTPATUBHBIX MATEPUANIOB [JISl BBICTYIUIEHUS TEPE]
ayJIUTOPUEN;

OpPraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBbHOCTH C
YUYUTEIEM M CBEPCTHUKAMU; paboTaTh MHAWBUIYAJIbHO M B TPYINE: HAXOAUTh 0OIIee
pelieHre W paspemaTtb KOH(PIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIMK M ydeTa
UHTEpeCcoB; GOPMYJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIaJa B OOIIUI MPOAYKT, MPUHUMATh U Pa3aeisiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIoH.

Osn1adenue yHuUGEePCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI UAMU:

oOHapyxuBaTh M (QOPMYJIHPOBATH YUEOHYIO MPOOJIEMY, ONPENeNsiTh I1ehb
y4eOHOM JIeSITEIHLHOCTH;

BJIAJIETh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, TMPUHITHS PEUIEHUH W
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOM JIEATEILHOCTH;

COOTHOCUTH CBOM JECHUCTBUSl C IUJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEILHOCTH B TMPOIECCE JOCTIKEHHUS pe3yJibTara, OMNpPEeNeiTh
CIocoOBI ICUCTBUI B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOILIECHCS CUTYallUEH;

JlaBaTh AaJICKBAaTHYIO OLICHKY CHUTYallMM W Tpejjiarath IJIaH €€ HW3MCHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH MPU PEIICHUU YIeOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPeOYyeMbIil pe3yibTaT
NEATEeIbHOCTH, ONpEACNsATh TO3UTHUBHBIE W3MEHEHUS M HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTBCA K IPYyrOMY YEJIOBEKY, €Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEILHOTO COJIEP KaHMS,
YCTAHOBJICHHOTO JIaHHOW NPUMEpPHON paboyeill MmporpamMMoil, BBIACHSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOTro TpeaMeTa
«XuMus», BUABI EITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIUu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX:

® MIPEJCTaBIICHHE O 3aKOHOMEPHOCTSAX M TI03HABAEMOCTH SIBICHUM MPUPOMBL,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK O0JacTH

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KYJIbTYyphl M MPAKTHICCKOM

NESATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMAaHUE MECTa

XUMUH CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAMM MOHITUWHOTO alllapaTa U CAMBOJIUYECKOTO S3bIKa XUMUU IS
cOoCTaBJIeHUsT (POPMYyJI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX
peakuuii (C omopodl Ha ajNropuT™M Y4eOHBIX AECUCTBHII); BIAJCHUE OCHOBaAMU
xumuueckot HoMeHkIaTypbl (IUPAC u TpuBHanbHOI) U YMEHUE UCTIOIB30BaTh €&

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBI0 YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJCNIU [IJIsi OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

aJIrOPUTMY C OIIOPO Ha ONPEIETICHNUS;

® [IPEJCTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHHE C TOMOIIBI YUUTENS

MPUMEHSTh CUCTEMY XHUMHUUYECKHMX 3HAHUM ISl YCTAHOBJICHUSI B3aUMOCBSI3EH

MEXIy M3YYEHHBIM MAaTepHUAIOM U TMPHU TMOJYYCHHH HOBBIX 3HAHUM, a TaKXKe B

MPOIIECCE BBIMOJHEHUSI YYEOHBIX 3aJlaHUl U TpU paboTe ¢ HUCTOYHUKAMU

XUMHUYECKON nH(pOpMaIlUU, KOTOpasi BKIIOYAECT:

BUKHEHIINE XUMHUYECKUE TMOHATHS: XUMHYECKHM BJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJIOXKHOE BEUIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJIIpHAsT MAacChl, KOJWUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMHYECKasi pEaKUusi, PEaKIUu COCIUHEHUS, pEaKUUU pa3JI0KEeHUs, pEeaKUuu
3aMEIICHMs], peaKIuu 00MeHa, TerIoBOM A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKuuu, pacTBOpP, MaccoBask JOJISI XMMHUYECKOTO 3JIEMEHTAa B COEAWHEHUU, MAcCOBas
JIOJIS1 ¥ IPOLICHTHASI KOHLIEHTPAIKs BEUIECTBA B PaCTBOPE, PO aTOMA, DJICKTPUUECKUM
CJIOM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCIJICHHUS,
XUMHUYECKasi CBA3b, JICKTPOOTPULATEILHOCTD, MOJISIPHAS M HEMOJISIPHAS KOBAaJEHTHAS
CBSI3b, MOHHAS CBS3b, METAJIMYECKasi CBSI3b, KpUCTANIMYECKas pelieTka (aToMmHasl,
WOHHAs, METaJUIMYeCKas, MOJICKYJIsIpHasi), MOH, KaTHOH, AHUOH, DJEKTPOJUT U HE
AIEKTPOJUT, DJCKTPOJIUTHUYECKAs  JUCCOLMAIMsA, pPeaklMd HOHHOrO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIWU, OKUCIUTEIb U  BOCCTAHOBUTEIND,
OKHCJICHUE W BOCCTAHOBJICHUE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XWMHUYECKOW pEaKluu, KaTalu3aTop, MpenebHO
nonyctumas koHuentpauus (I1IJ1K), koppo3ust MeTannoB, CrjiaBbl;

OCHOBOIIOJIAraroIIMe 3aKOHbl XUMUHU: 3aKOH COXpPaHeHUs Macchl, [lepuoanuecknii
3akoH /1. 1. MenpeneeBa, 3aK0OH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHUS DIEKTPOJIUTHUYECKON
OUCCOLMAIINY, a TAK)KE IMPEJCTABICHUS O HAyYHBIX METOAAaxX MO3HAHHUS, B TOM YHCIIE
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OKCIIEPUMEHTATLHBIX U TEOPETUYECKUX METOJIaX WCCIICIOBAHUS BEIIECTB U U3YUCHUS
XUMHUYECKUX PEAKIIUN;

® [IpEJCTaBIICHUE O MEPUOIUYSCKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX IJIEMEHTOB
(pamuyc aTtoMma, BJIEKTPOOTPUIIATEIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIaBHBIX
MOATPYIIIaX) W DJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSACHSITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuonnyueckod  CHUCTEME € YHCJIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsif
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTIpPEEICHHUEM  JJIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPHUOIOB, KaIHs U KaJIBIIHS,
KIacCU(PUIMPOBAaTh XUMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMNpeaeiCHUS
(bU3UIECKOro cMbICIa MUGPOBBIX JAHHBIX MEPUOIUYESCKON TaOIUIIBL;

® yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE AIIEMEHThI, HCOPraHUYECKHUE BEIEeCTBA U
XUMHUYECKHE PEaKIMH C OTIOPOM Ha CXEMBI; ONPEJEIATh BAJICHTHOCTh U CTEIICHB
OKHCIICHUS] XHMHYECKUX OJJIEMEHTOB, BHJI XHUMHUYECKOM CBS3M U THI
KPUCTAJUTMYECKOW CTPYKTYpPHI B COCIWHEHUSX, 3aps]l MOHA, XapaKTep Cpeibl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM ), OKUCIIUTEb 1 BOCCTAHOBUTEITH
10 AITOPUTMY YUEOHBIX IEUCTBUK;

® YMCHHE XapaKTEepU30BaTh C OMOpPOH Ha cXeMmMy (GU3HYECKHE W XHUMHYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOAOPO, rpaduT, anmas, KpeMHUH,
azor, ¢pocdop, cepa, XJIop, HATPUM, KaJIU, MarHUM, KaJIbITUH, ATFOMAHHH, )KeJIe30)
MU CJIOXHBIX BEIIECTB, B TOM YHCJII€ MX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUALI U THUIApOKCUAL MeTamuioB I - IIA rpymm,
amomunuda, menu (1), uuka, sxenesa (II u II), oxcuner yraepoma (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a3oTHasA, GocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTA W UX COJIM);
ONKCHIBATh C OMOPOW HAa TUTAH M KIIFOUEBBIC CJIOBA; YMEHHE MPOTHO3WPOBATH H
XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIC TIPEBAPUTEIHLHOTO aHAM3a IMOJ PYKOBOJCTBOM TII€Iarora, MPUMCHCHHE
BCII[ECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BOBMOXXHOCTh MPOTCKAHUS XUMHYECCKUX
MPEBPAIICHU B Pa3IUYHBIX YCIOBHUSAX, BIMSHUEC BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO IIPUPOIHYIO CPEY;

® YMEHHE COCTaBJSTh MO O0O0pa3ily, CXeMe, aIrOpUTMy YYEOHBIX IEUCTBUI
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHUS PEaKIMil (B TOM YHCIIe PEaKIMii MOHHOTO
oOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WUTFOCTPHUPYIONTUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYII HEOPTAaHMYECKUX BEIIECTB, a
TaK)Ke MOATBEPIKIAONINX TeHETHUSCKYIO0 B3aUMOCBSI3b MEKIY HUMU;

® YMCHHE BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJSPHYIO MacChl
BCIIECTB, MACCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa B COCIWHEHWH, MAaCCOBYIO
JIOJTFO BEIIIECTBA B PacCTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoil Ha o0mue (HOpPMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PEaKIUi W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYKTOB PEAKI[MU C OMOPOW Ha 0Opasel], aJropuTM y4eOHBIX
JICHCTBUM;
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® BJAJCHUE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHMS (HaOt0IeHne, U3MEPEHHE,

AKCIIEPUMEHT, MOJICTUPOBAHNE) TIPU U3YUCHUH BEIICCTB U XUMHUYECCKUX SIBICHHM

C OIOPOM Ha aJITOPUTM YUEOHBIX JIEUCTBUI; yMeHHE CHOPMYIUPOBATH ITPOOTIEMy

Y MPEJITIOKUTH ITyTH €€ PEIICHUS ¢ TOMOIIBIO ITe/1arora; 3HaHue OCHOB 0€30MacHOM

paboThl ¢ XUMUUYECKUMHM BEIIECCTBAMH, XUMHYECKON TMOCYJAO0U U JaOOpaTOPHBIM

00opy1I0BaHUEM;

® HaJIMyMe MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBICHUS CIICTYIOIIUX

XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOCTBOM YUUTENS C OOCYKICHUEM TIIaHa

pabOTHI UM COCTABIICHUEM TaOJIUIIbI:

M3YUYEHHE U ONKCaHue (PU3UIECKUX CBOMCTB BEILIECTB;

03HaKOMJICHUE C (U3UICCKUMHU U XUMHUYCCKUMHU SIBICHUSIMU;

OTIBITHI, HJUTFOCTPUPYIOITHE TTPU3HAKH MPOTEKAHUS XUMHUECCKUX PEaKIIHi;

H3y4YeHHE CTIOCOO0B pa3/ielICHUs] CMECeH;

MOJy4YEeHUE KHUCIIOPOaa U U3yUYEHHUE €r0 CBOMCTB;

MOJIy4YE€HHUE BOJIOPO/Ia U U3YyUYEHHE €TO CBOWCTB;

MOJTYYEHHUE YTJIEKHUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YE€HHE aMMHaKa U U3YYEHUE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIICCTBA;

HCCIICIOBAHUE U OIKMCAaHWE CBOMCTB HEOPTaHMYECKUX BEIIECTB Pa3IUUHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JTaKMyca, METUJIopaHka U (deHondTanenna) ais
OTIpEJICIICHHS XapaKTepa Cpe/ibl B paCTBOpPAx KHUCIIOT U IEI0YeH;

M3yYEeHHE B3aUMOJACHCTBHUS KHCJIOT C METaJIaMH, OKCHIAaMH METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJTy4YeHHE HEPaCTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHUE OJTHOTO METaJlJIa JPYTUM U3 pacTBOPA COJIH;

uccienoBaHne aM(pOTEPHBIX CBOHCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

pelieHrne  AKCHEpPUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCAUHEHUIN;

pelieHne  SKCICPUMEHTANIBHBIX  3a7ad 10  TeMe  «JICKTPOJUTHUCCKAs
JIACCOITHALIHS;

peleHrne SKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «BakHelIre HeMeTalbl B UX
COCIUHCHUS,

pelieHrne dKCIIEPUMEHTANIBHBIX 33J1ad 10 TeMe «BakHelIe MeTallIbl B UX
COCIUHCHUS,

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOT0 0OMEHa;

KauyeCTBCHHBIC PEAKIIMK Ha TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HOHBI: XJIOPH/I-
, OpomMuI-, HOIUI-, Cyibdart-, pocdar-, kKapOoHAT-, CHIIMKAT-aHUOHBI, TUIPOKCHU/I-UOHHI,
KaTMOHBI aMMOHUSI, MarHusl, KaJIbIIHS, aIFOMUHUS, Kesesa (2+) wkenesa (3+), meau (2-+),
IIMHKA;

YyMEHHUE TIPEJCTaBIIATh pE3yJbTaThl dJKCIIEpUMEHTa B (Qopme BBIBOJIOB,
JI0KA3aTeNbCTB, TPA(PUKOB M TAOIUI] ¥ BBISIBIISITH SMITUPUIECKAE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl ¢ BEeIIeCTBAMU, HCIOIb3yEMbIMU
B TIOBCETHEBHOM KU3HHU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETSAX COCPEKCHHUS
3I0POBbS M OKpY>KalOIIeW NMPHUPOIHON Cpe/bl; MOHUMaHHE BpeAa (OMacHOCTH)
BO3/ICHCTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIETICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W TMPEJOTBpAIlEHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMMOHMUMAaHUE
3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa,

® BIAJICHUE OCHOBAMH XHUMHYECKOM T'PaMOTHOCTH, BKIJIIOYAIOMIEH yMEHHE
MPAaBUJIBHO HCIIOJIB30BaTh WM3YYCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpaNIbHbIE YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl MepepabOTKu
IPUPOIHBIX UCTOYHUKOB YTJIEBOOPOIOB (YTJIsl, IPUPOIHOTO ra3a, HeTh) B OBITY,
CEIbCKOM ~ XO3SHCTBE, Ha TMPOU3BOJCTBE; YMEHHE NPUBOAUTH IPHUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHABJIMBATh CBSI3M MEX]Y pPEaJbHO HAOIIOJAaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU U MPOLIECCAMHU, TPOUCXOAIIMMH B MAKpO- U MUKPOMUPE, OOBICHATD
NPUYUHBI MHOTOOOpAa3usi BEUIECTB; YMEHUE WHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MOMOIIBIO TIEAArora;

e mpejacTaBlieHHEe O cdepax NpPoPecCHOHATBHON AESATENBHOCTH, CBSI3aHHBIX C
XUMHEH MU COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4Me€ OIbITa pabdOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpopMalluu MO XUMHUM  (HAydHO-IOMYyJISIpHAs  JIUTEpaTypa, CJIOBapH,
CHPaBOYHHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha AJITOPUTM: YMEHUE OOBEKTHUBHO
OLIEHMBaTh MH(POpPMAIMI0 O BEIIECTBAX, WX MPEBPALIECHUSX U IMPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTATAM OCBOCHHSI Y4eOHOr0 mpeaMera
«XumMus», pacnpeaejeHHble M0 roaaM o0yueHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUIY J00aBIIEHHUS HOBBIX
pe3yJbTaTOB OT roAa K rojay, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOAAX IMO3ULUHU, KaK
IPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (Pe3yJbTaThl OUYEPETHOTO roja
10 YMOJTYAHHUIO BKITIOYAIOT PE3YJIBTATHI IPEABIAYIIUX JIET).

8 KJIACC

pacKpbhIBaTh CMBICTT OCHOBHBIX XHUMHYCCKHX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS U
HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W MOJIEKyJIspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl JA0JIsI XUMUYECKOTO 3JIEMEHTa
B COCIAMHEHWH, MOJISIpHBIM 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
2N1eKMPOOMPUYAMENLHOCTID?, CTCNICHb  OKWCIICHHMS,  XHMHYECKas  peakIus,
KJaccu(UKAIUs peakIHii: PEakld COCAUHEHUS, PEaKIMH PAa3JIOKEHUS, PCaKIIUU
3aMelIeHus], peakIiMi 0OMEeHa, 9K30- U DHJIOTEPMUUECKUE PEAKIIUU; MeNI080U dhpexm
peaxkyuuy, AIpo aToMa, JJIEKTPOHHBIN €0 aToma, aTOMHasi OpOUTallb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJIIPHAS M HETOJISIpHAST KOBAJIGHTHASI CBSI3b, MOHHAS CBS3b, MOH,

2 3)_IGCL " fajiec€ KypCuBOM 0003HaYarOTCS IUTAHUPYCEMBIC MPEAMCTHBIC PE3YJIbTAThbl, KOTOPbLIC MOI'YT OBITH NOTCHIMAJIbHO
AOCTUT'HYTbL 06y‘Ia}0HII/IMCH C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAs KOHIIEHTpalus) B
pacTBoOpE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) u
IPUMEHSTH 3TH HOHITHUS [IPU ONMUMCAHUH BEUIECTB U UX MIPEBPAILCHHUI;

UCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKlUid, SJIEKTPOHHOTO OaiaHca;

OTPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACNICHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHM 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

MMETh TPEACTABICHUE O CUCTEME XWMHYECKUX 3HAHHUM, YMETh C IOMOIIBIO
YUYUTEIIA MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISI YCTAHOBJICHHSI B3aMMOCBS3U
MEXIYy MU3YyYEHHBIM MaTEpHAJIOM U MPH MOJyYeHUH HOBBIX 3HAHUM, a TaKXKe Mpu padboTe
C UCTOYHMKAMHU XUMHUYECKONM uHPopmanuu. OpUEHTUPOBATHCS B TMOHATUIAX U
OrepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSTH NP BHITIOJIHEHUH YYEOHBIX 3aJJaHUMN
U PEIICHUH PAacUeTHBIX 3aJa4y C OMOPON Ha alfOPUTM YUYEOHBIX JNEHCTBUN H3YyUYCHHbBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHus1 macchl, [leprnonnueckuit 3axkoH [[.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMABA, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHOocUTh 00O3HauYEHUs, KOTOphle UMeroTcs B Tabnuie «llepumoanueckas cucrema
XuMH4YeCcKuXx anemMeHToB /. 1. MenneneeBay ¢ Y4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOlllee YUCIIO BJIECKTPOHOB U
pacrpeiesieHue UX 1Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJEMEHTHI, HEOPraHUYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIy M COCTaBy Yy4YacTBYIOIIMX B PEaKIMU BELIECTB, IO
TErI0BOMY 3(PheKTy, 1Mo U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB,  MOATBEPXkJas  ONUCAHUE TMPUMEpPaMH  MOJIEKYJSIPHBIX  YPAaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM C OITOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUUYECKUX IPEBPALICHUM B PA3JIUYHBIX YCIIOBUSX MOCIE
MIPEABAPUTEILHOTO 00CYKACHUS C IEe1arorom;

BBIUUCIISITh OTHOCUTEIBHYI0 MOJICKYJSIPHYI0O M MOJSIPHYIO MAacChl BEILIECTB;
MAaCCOBYIO JIOJI0O XUMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHHIO XUMHYECKOW PEAKIHU C
OIIOPOW Ha aJTOPUTM;

IMPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuUKaIlys, BbISIBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJISl M3Y4YEHUs CBOMCTB BEIIECTB U XMUMHYECKUX
peakinii, €CTECTBEHHO-HAyYHBIC METOJbl TO3HAHWS — HAOIIOICHNe, W3MEpPEHHUE,

MOJEIIMPOBAHUE, SKCIIEPUMEHT (peaibHblil U MblCIeHHbIl) TIOJ pyKOBOACTBOM I1€/1arora,
CJIEIOBATh NMPaBUJIaM IMOJIb30BAHMS XUMUYECKON MOCY0N 1 1a00paTOPHBIM
00OpyIOBaHUEM, a TAK)Ke MpaBujaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKITUSMU TI0 BBITIOJTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB IO MOJIYICHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpEIETEHHON MacCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBA; MIIAHUPOBAThH U
IPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIEJOYEH U
KHUCIIOT C TOMONIBI0O WHIUKATOPOB (Jlakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKIAAIONIUX KauyeCTBEHHBIH COCTaB HEOPraHWYECKUX BEIIECTB (KaueCTBEHHBIC
peaKlMK Ha UOHBI) MO/ PYKOBOJICTBOM I1€/1arora.

9 KUIIACC

pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX IOHSATHN: XUMHUYECKHUN DSJIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, J3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKIHUS,
XUMUYECKasl CBS3b, Meniogol 3¢ghgexm pearxyuu,Moilb, MOJISPHBIA O0O0BEM, pPacTBOD;
BJIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS JTUCCOLUUAMSA, PEAKIIUA MOHHOIO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvlie U Heobpamumole peaxKyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKACIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
W BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBsI3b (KOBaJEHTHAas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi Peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCHMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMas koHmeHTpauus (ITJK)
BEILIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIB30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMU PE3YyIbTATOB HAOJIOJACHUN,
cocTaBlieHUs] (pOpMyJT BEILIECTB M YPAaBHEHUW XUMHUUECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHI M COJICH B BOJIE JIJIs1 BHITIOJTHCHUS 33/ IaHHH.

ONPEAENATh BAJECHTHOCTb U CTEIIEHb OKHMCIIEHUS XMUMUYECKUX DJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTABA; IPUHAICKHOCTD BEILIECTB K ONPEICIIEHHOMY KJIacCy
COCMHEHUN C OIOPOM HA OIPEICIICHUS, B TOM YHCIE CTPYKTYPHUPOBAHHBIC, BUIbI
XUMUYECKON CBsi3U (KOBaJEHTHAs, WMOHHAs, METAUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHYECKOW (OopMyJie; XapakTep Cpeabl B BOJIHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun Kpucmaiiudeckou peumeémrKu KOHKPEmHO20
seujecmaa,

packpeiBath  cMmbica  Ilepumoamueckoro 3akona .M. MenneneeBa wu
JI€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKkmepu3oeams TabINIHYI0 popmy
[Teppoanyeckoil CUCTEMBbI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noiarpynna (b-rpynma)», mManbsie U OoJsbline
NEPUOAbL; cOOmMHOCUMb 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON TabiuIle, ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIO IEKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCHAMDb O0ITUE 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
COCIMHEHUHN B MPEAEIax MajlbIX NEPUOAOB U IIABHBIX MOATPYII C YUETOM CTPOCHUSUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE AJIEMEHThI; HEOPraHMYECKHUE BEIleCTBa;
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XUMHUYECKUE peaKIUU (0 YKMCIy M COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, I10
TerioBoMy 3G (eKTy, M0 U3MEHEHUIO CTETIEHEeH OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CIIEUU(PUUECKHE XMMUYECKHE CBOMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAs ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI C OTIOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUs JJIEKTPOJMTHUYECKON IUCCOLMALIMU KHUCJIOT, IIENIOYEHd H
COJICH; TOJHBIE M COKpAIIEHHBIE YpAaBHEHHUS PEAKIM MOHHOTO OOMEHA; ypaBHEHHS
peaKuui, NOATBEPKIAIOIINX CYIIECTBOBAHUE T'E€HETUUECKOMN CBS3U MEXKY BELIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHHUsI XHMHUYECKMX IIPEBpPALICHUN IIOCJIE IPEABAPUTEIIBHOIO
00CYXKIEHHUsI C TIEAarorom;

BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (hOpMyJie COEIUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOM PEAaKLUU C
OTIOPOM Ha aJNTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUSA XMMHYECKOW MOCYI0H M J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaK)KE IpaBUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB O MOIYYECHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTh PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IuYHbIX
BEIIECTB: pACHO3HABATh ONBITHBIM MYyTEM XJIOpUIA- OpOMUA-, MOAUA-, KapOoHaT-,
pocdat-, cunmkar-, cyabpar-, THIPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3yYEHHBIX
METAJJIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IIPUMEHSITh OCHOBHBIE OTIEPALIMN MBICITUTEIBHOMN IEITENBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 000011IEHNE, CUCTEMATU3ALIHIO, BHISBICHUE TPUUMHHO-CIIEICTBEHHBIXCBSI3EH —
JUTS U3y4YEHUs] CBOMCTB BEIIECTB U XUMUYECKUX PEAKINIl; €CTECTBEHHO-HAYYHBIEMETO/IbI
NO3HaHUS — HAOJIOJEHHE, HU3MEPEHUE, MOJIEIUPOBAHUE, SKCIEPUMEHT (peasbHbIN U
MBICJICHHBIH).

27



TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HA OCBOEHUE KaXKJ0M TEMbI YUEOHOr0 MpeaMeTa « XUMHs
[IpumepHOI amanTUPOBAHHON OCHOBHOUM 00Opa30BAaTENBbHOM MPOTPaMMbl OCHOBHOTO OOIIETO0 OOpa30BaHMsS OOYYAIOUIUXCA C
3aJIepP’)KKOM TICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOLIUM paszzaenoM [IpumepHoil paboueil nmporpammbl
y4eOHOro npeaMera « XuMus» OCHOBHOM 00pa30BaTesbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [Ipu aTom Opranusanust
BIIpaBE camMa BHOCHUTb H3MEHEHHS B COJEpKAHUE M paclpeleleHue ydyeOHOro marepuana Mo TojaM oOy4deHHs, B
MOCJIE0BATEIBHOCTh U3YUYEHHS] TEM U KOJUYECTBO YAaCOB Ha OCBOEHHUE KaKJIOW TEMbl, ONPEICIIEHUE OpraHU3alMOHHBIX (HOpM
oOyueHuss U T.. OOOCHOBAHHOCTH JAHHBIX M3MEHEHHH ompenensercs BblOpaHHBIM oOpa3oBaTelibHOM opranuzanueit YMK,
VMHAUBUAYAIbHBIMU TCUXO(U3NUECKUMU OCOOEHHOCTAMHU KOHKpeTHBIX oOydaromuxcst ¢ 3[IP, creneHbl0 OCBOEGHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUSAMH 10 OTOOPY U aanTallui y4eOHOro MaTepuala o XUMHH, MPpeIcTaBlIeHHbIMU B [loscHUTENbHON
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IJIaHUpOBaHMS st oOydaromuiics ¢ 3I1P: nmepBwiii nmpeanosaraet
OCBOCHHME IIPOrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KIIACC

(2 4 B HEenemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMSI)

Hpumeprle TéMbl, OcHOBHOE copgepikaHue OcCHOBHbIe BUADbI 4eATeNIbHOCTU
pacKpblBatlowWme faHHbIN pasgen obyuatowmxca

nporpammel,
W KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3ydYeHUe

Pa3nen 1.IlepeonavansHblie XuMu4yeckne nousaTusi(20 1)
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Tema 1. XuMuaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YyeJI0OBEKa

(54)

[IpegMeT xuMuUU. Posib Xumuu 8 3 U3HU 4es08eka. Xumusl 8
cucmeme Hayk. Memodsl NnO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PUsnyeckre CBOUCTBA BELIECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJIEHUS.
[IpU3HaKU U YCJI0BUS NMPOTEKAHUS XUMUYECKUX PEAKIUH.
3HAKOMCTBO C IpaBUJIaMH 6€30IaCHOCTH U MPHUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHuu.

JleMoHCTpanumu

1. JlaopaTopHoe 060pyA0OBaHUe.

2. Pazsin4yHble BUABI XHUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfesieHus cMecel (GuabTpoBaHUe, BbIapUBaHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlabopaTopHble M NpaKTU4YeCKUe paboThl

Jla6opamopHbie onbimbyl:

OmnucaHuve GU3MYECKUX CBOWCTB BEILECTB.

PaszneneHue cMecH C IOMOIIbIO MarHMUTa.

Ilpakmuyveckue pabombil:

Ne 1. JlabopaTopHOe 060pyf0BaHUE U TPUeMBbl PaBOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHYECKOH JJTaGopaTOpHU.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO NEAArora.

PackpbIBaThb poJib XUMHUH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh PpusnvecKre U XMMUYECKHE SIBJIEHUS C OTIOPOH Ha ONpejeseHus.

OnpefiensiTb NPU3HAKK XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMHUUECKOH NMOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAK)KE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHHIO IPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeAarora.

[I1aHUPOBATDb U POBOJUTH XMMUYECKUH IKCIIEPUMEHT 110 U3YYEHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHHeM IJlaHa pa6oThl.

Hcnonb3oBaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO JINTePaTypy
XMUMHUYECKOT0 COZlep>KaHMUsl, CIpaBOuYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCII0/Ib30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemrectBa
U XMMUYECKUe peaKIuu
(1514)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckas popmyJia. BaleHTHOCTb aTOMOB XMMHYECKUX
3JIeMEHTOB. 3aKOH NOCMOAHCMBA cOCMA8a 8eujecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTeJ IbHAsI MoJIeKyIsipHas
Macca. MaccoBasi [j0J11 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyeckre U XMMUYeCKHe ABJIeHUs. XMMUYecKas peaKiusl.
[Ipu3Haku 1 ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIH.
XUMHYeCcKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKkLUi (coeJMHEHNS, PA3/IOKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHUs1 MacChl BELIECTB.

M. B. JlomoHOC08 — y4éHblil-aHYuKA0Nneducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/JIEHCALUS BOABI U T. [1.).

XuMHulyeckue siBJeHUs (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoelicTBue Kese3a ¢
cepoii, B3anMoelcTBUe xkeJje3a ¢ pacTBopoM costu Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHM 3aKOH COXpaHEHHUS MacChl.

Na6opaTopHble u NpakTUYeckue pabotbl

JlabopamopHble onbimbl:

[Ipumeps! pusnveckux siBjaeHUH (M1aBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SIBJEHUH (TPOKaIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/[€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

BbiyucneHus

— OTHOCHUTEJbHOH MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MAaccoBOH JI0JIK XHMHUYECKOTO0 3JIeMeHTa 110 Gpopmy.ie
COeIMHEHUA.

[IpyMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YMC/IE
Hab6JII0/ieHUE, MO/IeJIMPOBaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONlepaluy
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLKs) A1 U3YyYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIH C OMOPOi Ha aJITOPUTM HJIH CXEMY.

PacKkpbIBaTb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSTb 3TH NOHSATHUS
MpU OMTMCAHUU CBOWCTB BELECTB U UX MPEBPALEHUH C ONOPOii Ha IJIaH U
KJII0Y€eBBIE CJIOBA.

PazsnyaTh GU3NYECKUE U XUMUY€ECKUE SIBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsI aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PeaKL1H, YCI0BUs UX IPOTEKAHMUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMUYECKHX sIBJeHUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJ/ISIPHOTO yYeHHUs C UCT0JIb30BaHUEM BU3yaIbHOH OMOPHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHCIY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIIeCTB) C ONIOPOH HA CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpPEeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
IEeUCTBUHN.

PaccTaBiATh K03 GUIMEHTHI B ypaBHEHUAX XUMUYECKUX pEaKLMH C OIIOPOH Ha
aJITOPUTM YYEOHBIX JeHCTBUIMA.

CrnefoBaTh IpaBUJIaM M0JIb30BAHUSA XUMHYECKOH ITOCYA0M U JaGOPAaTOPHBIM
060pyZ0BaHHEM, @ TAKXKe TPaBUJ/IaM 00pallleHHs C BEIleCTBAaMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKUX OIBITOB MO/,
KOHTpOJIEM Nle/iarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCCJIEl0BATENbCKOH JIeATENbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUYECKOT0 COZlepKaHHUs, CIPaBOYHbIe
MaTepuasbl, pecypcel MHTepHeTa oy pyKOBO/CTBOM IeJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIUI0 U3 y4ebHUKA U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3geu 2. BaxxHelMe npeACTaBUTE/IM HeOpraHu4eckux Bemects (30 1)
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Tema 3. Bo3gyx. Kucnopoga.
MoHaTue 06 oKkcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — ajileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas mModugukayus Kuca1opooa.

Haxox/ieHHe KUC10poJa B Ipupoje, GU3UUecKre U XUMUYECKHe

CBOMCTBA (peaKluu OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HHUKHOBEHHUS U NpeKpalieHus ropeHust. [louaTue

06 OKCH/AX.

Cnoco6bl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPUpO/Je.

Tensnosoil a¢gphekm xumuueckoli peakyuu, noHsmue o
MepMoXuUMu4eckom ypasHeHuu, 3K30- U 3H0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmv, Y2016 U MemaH). 3azpsi3HeHUe 8030yxa,
cnocob6sl e2o npedomspaweHus. YcuaeHue napHUK08020
agppexma, paspyuieHue 030H08020 CAOSL.

OemoHcTpauuu

BsaumogerictBre pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0O0TBITOB).
OnpesiesieHre coiepKaHHUsl KUCJIOPO/a B BO3/yXe.
OHblTbl, JAEMOHCTPpHUPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOPeHHUsl.

Na6opatopHble 1 NpakTUYeckue pabotbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMHi OKCHAOB.
Ilpakmuueckast paboma:

Ne 4. TlonyyeHue KUCI0pO/a, U3y4E€HHUE ero CBOMCTB.

BbiyucneHus

— MOJIEKYJISIPHOM MacChl KMCI0PO/ia ¥ 030Ha Ha OCHOBaHUU

ATOMHOM MacChl XUMHUYECKOT0 3JIEMEeHTa
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PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHHM U IPUMEHSATDb 3TH OHATUSA IPU
OTMCAaHUU CBOHCTB BelLleCTB U UX NpeBpallleHUH ¢ CI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIUIIIE.

XapakTepusoBaTb (OINHUCHIBATDb)C ONOPOIL HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pu3NYeCKUe U XU-MUUYECKUE CBOMCTBA KHUCJI0PO/ia, CIOCOOBI
ero 1noJiy4eHus, IpYMeHeHe U 3HaUYeHHe B IPUPO/ie U )KU3HU YesloBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
obcyx/ieHueM napaMeTpOB CPaBHEHHUS.

Co6upaTh NpUGOPHI [Jis MOJYIEHUS KUCIA0PO/a (BBITECHEHUEM BOJIbI U
BO3/yxa).

Pacno3HaBaThb ONBITHBIM Ty TEM KHUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY [JJIs1 COCTaBJIeHUsT GOPMY.JI BELIECTB,
MOJIEKYISIPHBIX YPaBHEHUH XMMHUYECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OOGBSACHATD CYLHOCTD 3KOJI0IMUYECKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CnesoBaThb paBUJIaM 6e€30MacHON paboThI B JIJaGOPATOPHU IPU HCIOJIb30BAaHUU
XUMHUYECKOH IToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06palleH!s C TOPIOYNMHU BelleCTBAMH B ObITY.

[l1aHUpPOBATE M OCYILECTBIIATh HA IPAKTHKE XMMHUY€ECKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/IbTaTaM 3KCIIepUMeHTa M0/
PYKOBO/ZICTBOM Ileiarora.

Y4yacTBOBaTb B COBMECTHOH paGoTe B IpyrIie.

Hcnosib30BaTh NpY BINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTebCKOM [lesITeJIbHOCTH Hay4YHO-TONMYJIAPHYIO JIMTePaTypy
XMMHUYECKOT0 COZlep>KaHts, CIpaBOuYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iefarora.

BoicTpanBaTh pa3BEépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIUIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPO Ha IJIaH,
rPaMOTHO MCNOJIb30BaTh U3y4YeHHbIM NOHATUIHBIN alliapaT Kypca XUMUU



Tema 4. Bogopog.
IloHATHE 0 KMCJI0TAaX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHUSA B XUMHH

(44)

Bopopoa — aseMeHT U npocToe BellecTBo. HaxoxieHue B
npupo/je, pusnyecKre U XMMU4YeCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCH/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsITHE O KUCOTAX U COJISIX.

[emoHcTpauum

[Tonydenue, cobupaHye U pacno3HaBaHHe BOAOPO/aA.
['opeHnue Bogopoaa.

B3aumopeiicTBue Bogopoaa c okcuzgom megu(1I).

Na6opaTtopHble U NpaKkTMYeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/ieiicTBHE KUC/IOT C MeTaJIaMHU.
IIpakmuueckas paboma:

Ne 5. [TosiydeHHe BOAOPO/A, U3yYeHHe ero CBOHCTB.

BbiyucneHus
— MOJ'leKyIIﬂpHOfI MacCcChbl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCChbl XUMHU4YECKUX 3JIEMEHTOB

KosnndecTBo BewectBa. MoJib. MosisipHas Macca. 3ak0H
ABorazpo. MosisspHbI# 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanua
06pa3sibl BeleCTB KOJIMYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJINYECTBA BELeCTBA ra3a I1o ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHUIO peaKIIM1 Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOIIIEHUH Ta30B
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PacKpbIBaTb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATHUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEHUI.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMHUYECKHUE CBOWCTBA BOJOPO/a,
CIoCoGbI €ro MOJIyYeHHs], IPUMEHEHHE C ONTOPOH Ha IJIaH, KPAaTKYO 3alKCh,
cXeMy.

Co6upaTb Npu6Op A/15 NOJYy4eHUS BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopsl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHUH XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb paBuJaM 6e30MacHON paGoThl B JIaGOPATOPUH IPH HUCIOJIb30BaHUU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA M0/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJ/IaM 06palleHHs C TOPIOYMMHU BellleCTBaMU B ObITY

[11aHMpPOBATh U OCYIIECTBJIATh HA IPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTBI,
NPOBOJUTH HAOJIIO/IEHUS, [1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIePUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIHLIE.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpyIIIIE.

[I1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 10 pe3y/IbTaTaM 3KCIepUMEeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PacKkpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSATD 3TH NOHATHS, a TAKXKe
H3y4eHHble 3aKOHbI ¥ TEOPHHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nezarora.

BBIYHCIATD MOJIIPHYIO MacCy BeleCTB; KOJIMYECTBO BELeCTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJibl;

[IpoBOAUTE pacyéThl 10 YpaBHEHHUAM XMMHYECKUX PEAKLUH C OTOPOH Ha
o6pasel], aITOPUTM yUeOHbBIX IeMCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 BbEMY, Macce peareHTOB WUJIH ITPOJYKTOB
peakHH.

BbicTpanBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
¢dopManio U3 yaue6HHKA U CIPABOYHBIX MaTEPHUAJIOB, PAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN annapaT Kypca XMMHUH C IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopbl.
IloHATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemoJdbl U3yveHusi cocmasa 800bl.
XUMHUYECKHE CBONCTBA BOAbI

(pa3/1o:xeHMe, peaKLK C HATPHUEeM, OKCH/I0M KaJIbLUsl, OKCUIOM
cepsbl V.

CocTaB ocHOBaHUH. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumese. PacTBopbl. Pacmeopumocms gewjecms
8 gode.

HacwluyenHble u HeHacvlujeHHble pacmeopsl. MaccoBas 015
BelllecTBa B pacTBOpeE.

Poab pacmeopos & npupode u 8 xcusHu veaoseka. Kpyeosopom
800bl 8 npupode. 3arpsi3HeHue NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA IPUPOAHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/bl; B3aUMOJEUCTBHE BOJIbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/I€OMATepPHAJIOB).

PacTBopeHue BellecTB € pa3/JIMYHON paCTBOPUMOCTBIO.
HccneoBaHMe pacTBOPOB KUCJIOT U LjeJI0YeH C TOMOLIbI0
WH/MKaTOPOB.

NabopatopHble 1 NpakTUYecKue paboTbl

IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBON
Jl0J1eH pacTBOPEHHOTO BellleCTBa.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH MOHATUSA IIPU
OTMCAaHUU CBONCTB BellleCTB U UX ITpeBpallieHUH c TOMOLbIO NTefarora.

XapakTepu3oBaTh $U3UUeCKHE U XUMUUeCKHe CBONCTBA BOJbI, €€ pOJib KaK
pacTBOpUTEJIS B IPUPOHBIX ITpolieccax € ONOPOH Ha IJIaH U CXeMy.

CocTaB/IAITb ypaBHEHHS XUMUYECKHUX PeaKIUH C y9acTHeM BOJbI C OTOPOX Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOHBIX BOJ, CIOCOOBI OYMCTKU BOALI OT IPUMecel, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHHUs NocJie pe/BapUTeIbHOI0 CTPYKTYPUPOBaHUs MaTepHaJa.

[ln1aHMpOBATE M OCYIECTBAATh Ha TPAKTHKE XUMHAYeCKHe I9KCIePUMEHTHI,
NPOBOAUTH HAbJIIOJeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM N1e/larora, c
HCI0JIb30BaHUEM KJIUILIE.

CrnenoBaThb paBuJaM 6e30MacHON paGoThl B JIJaGOPATOPUH NPU HUCIOJIb30BaHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA 110/ KOHTPOJIEM IeJjarora.

[IpoBOAUTD BLIYUCIEHUS C IPUMEHEHUEM IIOHATUA «MaccoBad [0J14 BelleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

Hcnonb3oBaTh NpH BbINOJHEHUH y4eGHBIX 3alaHUH U B ITpolLiecce
HCC/Iel0BaTENbCKOM AesITeIbHOCTH HAyYHO-TIOMYJISPHYIO0 JIUTEepaTypy
XUMMHYEeCKOTr0 COJiep>KaHus, CIpaBOYHble MaTepuabl, pecypcbl MUHTepHeTa
10/, pyKOBOZACTBOM Ilefarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
rHopMaIHIo U3 yIeOHUKA U CTPABOYHBIX MaTEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbI! MOHATUMHBIN alllapaT Kypca XMMHUH N0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPHUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Kinaccudukanus HeopraHU4eCcKrUx cCoeJUHEHUH.

OKcuApl: cocTaB, kaaccudukanus (0OCHOBHbIE, KUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda asoma Il, HomeHKaTypa. [lo/1y4eHue OKCUJ0B
(B3aMmopgeicTBme C BOA4OM, KNCOTaMM, LLLeSIoYaMu).

OcHoOBaHUSA: cOCTaB, KJaccudukany (11eg10494 U
HEpacTBOPUMble OCHOBAaHMs), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/IATypa, ru3nyecKre
Y XMMHYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJAMU COJISIMU Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
€noco6bl nosyyeHusl. P ak THBHOCTH METaJLJIOB.

Cosu (cpefiHUE): HOMEHKJIATYPA, CHOCOObI NOTYYeHUs],
B3aUMO/IeHICTBUE COJIEH C MeTa/lJlaMH, KUCJIO0TaMy, 1|eJI09aMHU U
COJISIMHU.

['eHeTHueCKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coesuHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aUMO/leiCTBYE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

JAemoHcTpauumn

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/IMUHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
menu(Il).

Peakuus HelTpa/iM3ayuu.

BbITecHeHHe 0HOTO MeTaJljla [pyTUM U3 pacTBOpa COJIU.

Na6opatopHble 1 NpakTUYeckue pabotbl

Jla6opamopHbie onbimbl:

B3auMogelicTBHE KUCIOT C MeTa/lJIaMH.

[TosyyeHre HepaCTBOPUMBIX OCHOBAaHHH.

B3anMopeiicTBYe HepacTBOPHUMBIX OCHOBAaHUH C KUCJIOTaMHU.
PasnoxxeHue rugpokcyia Meau(Il) mpu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/bHbIX 33/a4 10 TeMe «OCHOBHBIe
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHHMH MO 1TabIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COSMHEHUH Ha
OCHOBE OIIPECICHUS.

CocraBieHne hopMyII OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCIMHEHUH 1 HAa3bIBAHUE
UX 110 MEXIYHApOIHOH U TPUBHAILHOH HOMEHKJIATYPE C HCIIO0JIF30BAaHUEM
OTIpEeeNeHNUs U TaOIHIBI PACTBOPHMOCTH.

KnaccuduupoBanue n3ygaeMbIX BEIIECTB [0 COCTABY U cgolicmeam ¢ ONOPoil Ha
OTIPEIENeHNUS, CXEMBI M TAOJIMILYy pPACTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COETUHEHHUIN 0] pyKOBOACTBOM Iearora.
[Iporuo3upoBaHue CBONCTB BELIECTB HA OCHOBE OOIINX XMMHUYECKUX CBOWCTB
N3YYEHHBIX KJIACCOB, IPYIIT BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COeIMHEHHMII» MO PyKOBOJICTBOM II€/Iarora.

CocraBieHre MOJNEKYISIPHBIX YPaBHEHUH peaKkiuii, MIUTIOCTPUPYIOMINX XUMHIECKHIE
CBOICTBa U3YYEHHBIX KJIACCOB U CNOCOObI NOJIYYeHs BEIIECTB U3yIEHHBIX KIIACCOB,
TPYIII, a TAKXK€ TTOATBEPIKJAIOMUX TeHETHIECKYIO B3aMOCBSI3b MEXKIy HUMH, C
0ropoii Ha BepOaIbHYIO CXeMY B KQUeCTBE 3PUTEIHHON OIIOPHI.

CocTaBiieHHEe MOJIEKYJISIPHBIX YPAaBHEHHH PEaKIuii 10 cXeMaM C IpeBapuTeIbHBIM
00CYXIIeHHEM BbIOOpa pearnupyroInuX BemeCTB.

Berancnenue no ypaBHEHHsIM XUMHUIECKHX PEaKIMi KOJIUUeCTBa, 00bEMa, MacChl
BEII[ECTBA 110 KOJIMUIECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH IO
ANTOPUTMY.

[TnaHupoBaHue ¥ OCYIIECTBICHUE Ha TPAKTHKE XMMHYECKOTO IKCIIEPUMEHTA 1
HaOJTIO/ICHNS T10]] PYKOBOACTBOM YYHUTEIIS.

dopMypoBaHUE BHIBOIOB I10 Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIOPHEIX CJIOB.

®dopMynpoBaHUE C TIOMOLIBIO ME1arora 1 BBINOJIHEHHE IpaBHII 0€30I1acHOi paboThI B
11a00paTOPHH TIPH UCIIOIB30BaHUH XUMUUECKOH ITOCY 16! X 000pyIOBaHNSI.
Hcnonb3oBaHKe MpY BBIOJHEHNH YUeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BATENbCKOHN NeATeTbHOCTH HAyIHO- IOy IIPHOH JINTEPATyphl XUMHIECKOTO
COZepKaHHsA, CIIPaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocylecTBIeHIE BEIOOpa
IO/ PYKOBOJICTBOM II€Aarora.

BeicTpanBanne pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha
nuHbOpMaINIO U3 yIeOHUKA U CIPaBOYHBIX MaTEPUaIOB, TPAMOTHOE HCIIOJIb30BaHHE
M3YYSHHOTO MOHATUIHOTO anmapara Kypca XUMHUH C UCTIOJIb30BaHUEM IUIaHa,
OTIOPHEIX CJIOB, AJITOPUTMA.

Paspeun 3. [lepuoauyeckuii 3akoH u [lepuoguyeckasi cucteMa XUMHUYeCKHX 3/ieMeHTOB JI. U. MeHae1eeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBA3b. OKMC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKknuH (15 u)
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Tema 8. NMeproanYECKUNiA 3aKOH U
Nepuopguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXoJHbIX 3JIEMEHTOB (ILleJI04UHble U
11leJI04HO3€eMeJIbHble MeTa/lJIbl, FaJI0reHbl, UHEPTHBIE ra3bl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOpOKcUdbL.

[lepuoaunyeckuii 3akoH u [lepuogu-dyeckasi cucreMa
XMMHUYecKux aeMeHTOB /I, . MeHpeseeBa. [lepuojpbl, rpynmnsl,
noArpynnel. ®U3nyecKuil CMpICJ MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB NepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX ffep. M3omonbil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB N€PBBIX
20 XxMMHYeCcKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

JI. U. MengeneeBa.

XapaKTepHCTHKa XUMHUYECKOT0 3J1eMeHTa 110 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKOHOMEpHOCMU U3MeHeHUsl C80liCM8 3/1eMeHMOo8 MA1blX
nepuodos u 21asHbIX N002pynn 8 3asUcUMOCmMuU 0m amoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U npakmuku.
/Jl. H. MeHdeneee — yuéHblil, nedazoz u 2paic0aHuH.

JAemoHcTpauumn

KopoTkomnepuozaHas v AJIMHHONIEpUOUHAsA GOPMBI
[lepronyeckoil cUCTEMbI XUMHUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 00pa3ljaMU METAJIJIOB U HEMETAJIJIOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

JlabopamopHulii onbim:

B3auMogeicTBUE T'MAPOKCHAA IIMHKA C pACTBOPAMH KHCJIOT U
iej09en
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PackpbIBaTh CMBICJI TIEPUOJUYECKOT0 3aKOHA 110/, pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cylecTBOBaHMe NepUOANYECKOHN 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJJiyCcOB aTOMOB U 3JIEKTPOOTPHULATEbHOCTH) U UX
coelMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIuLL.

YcTaHaBAMBATb CBSI3b MeX/y M0JI0KeHHEM 3/IeMeHTA B [IepUOANYECKON CHUCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsjA s4pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOWCTB 3/IEMEHTOB U UX COeJUHeHUH 110
rpynnam u nepuogam [leproauyeckoil cucTeMbl € IOMOLbIO TeAarora.
XapakTepu30BaTb XUMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, KajIus,
KaJIbIIYs N0 UX MoJIoKeHUI0 B [leprogundeckoit cucteme /l. U. MeHieneeBa.

CnenoBaThb npaBu/iaM 6e30MacHO paboThl B 1JaGOPATOPHH TP UCIIOIb30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA 110/ KOHTPOJIEM IeJjarora.

BricTpanBaTh pa3BEépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaIMI0 U3 yiebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4eHHbII MOHATUIHBIN aNNapaT Kypca XUMUHU N0C/Ie
CTPYKTYpUPOBaHUSA MaTepuasa C UCI0JIb30BaHUEM KJHLIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKa [ocIIe
CTPYKTYPHUPOBaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/ies1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIel B BOJie, 3JIEKTPOXUMHUYECKUH PAJ HallpSXKeHU
MeTaJlJIoB).

HWcnosnb3oBaTh NpHY BBINOJHEHUH Y4eOHBIX 3aJjlaHUH U B IIporecce
HCC/Ie[J0BaTe/IbCKOM 1eITe/IbHOCTH HAyYHO-NIOMYJ/IPHYIO INTepaTypy
XUMHUYECKOT0 COZlep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Noj
PYKOBOJICTBOM Ilejarora



Tema 9. Xumunueckas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KUIACC

InekmpoompuyamenbHOCMb ATOMOB XUMHUYECKUX 371EMEHTOB.
XuMHvecKas CBsi3b (MOHHAas1, KOBaJIeHTHasl 0JIsIpHast U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKMCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKMCJIEHHUS U BOCCTAHOBJIeHUsA. OKUCINTE/IN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTEbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLuu pa3/ioXeHUs, COeJUHEeHUs

(2 g4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHATHI 10/ PYKOBO/JCTBOM MeJarora.

OnpezessiTb BUJ XUMHYECKOM CBA3U B COEJUHEHUH C UCIIOIb30BAHUEM CXEM.

OnpesesisiTb CTENEHb OKUCIEHHSI XAMUIECKOT 0 3/IeMeHTa 0 GopMyJie ero
COeIMHEHUs C UCII0JIb30BAaHMUEM QJITOPUTMA.

OnpezensiTh 3JIEMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEIb.

O6'BACHATD CYLHOCTb NIPOLIECCOB OKUCJIEHHS U BOCCTAHOBJIEHHS.

CocTaB/ATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBLHOM peaKLH 110
aJIrOpUTMy pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM PeaKLHu.

Hcnosib30BaTh PU BINOJHEHUN Y4e6HBIX 3alaHUi TEKCThI y4yeGHUKa nocie

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKUX 371eMeHTOB /l. . MeH/jes1eeBa, TabJ MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHYECKUHN psJl HAllPSHKeHUH
METaJJIOB).

MpumepHble TeMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammol,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogeprKaHue

OCHOBHbIE BUAbI A,EATENIbHOCTU
obyuarowmxca

Pa3ge 1. BemecTBo U XUMHYeCcKHe peakuuu (17 4)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [lepuoguyeckas cucteMa XUMHUYECKUX
aneMeHTOB /I. U. MengeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTU
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
Nepro/i0B, Ka/lus, KaJbLUsa U UX

coeJlMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
nepruoANYecKol cUcTeMe U CTPOeHHeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHUYeCcKUX BelllecTB
(MexxayHa-po/iHas ¥ TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSALMXCSA K pa3/IMYHbIM KJIacCaM HEOpraHUYeCKHUX
coeJJMHEHUH, UX TeHeTHYecKasi CBsI3b HeOpPraHUYeCKUX BelleCTB.
CTpoeHUe BellecTBa: BUAbl XUMUYECKOH CBSI3U U TUIIBI
KPHUCTA/VIMYECKUX PELIETOK. 3a8uUcuMocmb c8olicms geujecms om ux
CMpOoeHUsl.

JleMOHCTpauuu

1. Mojenu KpUCTa/JIMYeCKUX PeIIéTOK HeOPTaHUYeCKHUX BelleCTB.
2. KopoTkonepuoHas 1 JJIMHHONIepUojHasA GopMbl
[leproandeckoi cucTeMbl XUMHUY€CKHX 371eMEHTOB

. U. MengeneeBa

XapakTepu30BaTb XMMHUECKHeE 3/1eMeHThI IePBbIX TPEX IePUOA0B, KaIUsi U
KaJIbIIUs 0 UX MoJIoXKeHUIo B [lepuoauyeckoii cucteme /[l. U. MeHesieeBa ¢
OIOPOM Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3bIBaTb HeOPraHUYeCKHe BellleCTBa U3y4YeHHBIX
KJIACCOB C OMIOPOM Ha CXeMY, TabJIUIy paCTBOPUMOCTH.

OnucelBaTh 061LMe XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMU MOJIEKYJIPHBIX YpaBHEHU I
XUMUYECKHX PeaKLUH C OMOPOH Ha CXEMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U TUI KPUCTAJINYECKOHN peléTKH
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10CsIe
npeJiBapUTENbHOrO pa36bopa.

BricTpauBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
WCMO0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHUU.

Hcnonb30BaTh NpH BBINOJHEHUH y4eOHbBIX 3aZlaHUH U B Ipolecce
UCCJIe[0BaTeNbCKOH e TeJbHOCTH HayYHO-MONYJISIPHYI0 IUTEPaTypy
XUMHUYECKOTO0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTEpHeTa
[0/l pyKOBOZCTBOM Ilefjarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccudpukanus XMMUYeCKHUX peaKLiii 1o pa3IndHbIM NpHU3HaKaM
(Mo YMCIIy M COCTaBY YYaCTBYIOLIMX B PeaKLUH BELIECTB, N0
mensiogomy 3gphekmy, no usMeHeHu cmeneHeli OKUC/AEHUS
XUMUYECKUX 3/1eMEeHMO8, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa,).

K30- U 3HOOMepMuUecKue peakyuu, mepMoxXuMu4eckue ypagHeHusl.
IoHsimue o ckopocmu xumu4eckoli peakyuu. [loHssMuUe 0 20MO2eHHbIX
U 2emepoz2eHHbIX peakyusix. [lonssmue 06 06pamumblx

U HEOGPAMUMBIX XUMUYECKUX peakyusix. [loHsmue o XuMu4eckom
pasHogecuu. Pakmopbi, 8ausowue Ha CKOPOCMb XUMUYECKOU
peakyuu U no/ioxiceHue XUMu4ecKko20 pagHo8ecuUsl.
OKHUCIUTENbHO-BOCCTAHOBUTE/bHbIE PeaKLHH (3JIeKTPOHHBIH
6aJIaHC OKUCJIUTEIbHO-BOCCTAHOBUTENBHON PeaKLHu).

JleMoOHCTpauuu

1. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKLiMU OT pa3INYHbIX
dakTopOB.

2. Bo3zgelicTBUe KaTaJU3aTopa Ha CKOPOCTb XUMHUYECKON peaKIuu.
3. [IlpuMeps! HEOGPATHUMBIX U 0GPATUMBIX PEAKIUH.

4. CMellleHHe paBHOBeCHsI XMMHUYeCKON peaKIuu.

Buruuciaenus
— KOJIMYECTBa BelllecTBa, 06'bEMa U MaCChl peareHTOB WJIH
NPOAYKTOB [10 ypaBHEHHUSIM XUMHUYECKUX peaKLMi

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUHN U IPUMEHSITh 3TH NOHATHS NPU
ONMCAaHUH CBONCTB BELECTB U UX MPeBPalleHH.

KnaccuouuupoBaTh XUMHUYECKHE PEAKIIUH [0 PA3JIMYHBIM MPU3HAKAM.

YcTaHaB/IMBATh 3aBUCHUMOCTb CKOPOCTH XUMUYECKOH PEaKIMU OT Pa3IUUHbIX
$aKTOPOB MOJ; PYKOBOZACTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUSI XUMHUUECKHX MpeBpalleHH B
Pa3/IMYHBIX YCJIOBUSIX IOCJIEe TPeJBApUTETbHON PabOThL

OnpeaensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIN 6GasaHC peaKLHH.

[Tpou3BOUTH BEIYMCIEHHSI IO XUMHUYECKUM YPABHEHUSIM 110 aJITOPUTMY.

BricTpauBaTh pa3BéPHYThIe MUCbMEHHbIE H YCTHBIE OTBETHI C OIOPOU Ha
HH}OpMaIHI0 U3 YYeGHUKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
HCIOJIb30BaTh U3yYeHHbIH MOHATUHHBIN anapaT Kypca XUMHH 110CJie
MpeIBApUTENBHOTO CTPYKTYPUPOBAHHUS MaTepUaJa.

HWcnosb30BaTh MpH BBINMOJHEHUH Y9e0HbIX 33/IaHUH U B Ipolecce

HCCJ/IeI0BaTEIbCKOH 1esITeIbHOCTH HAyYHO-MOMYJISIPHYIO JIUTEPATYPY

XUMHUYECKOTO COJIepP’KaHHsl, CTPaBOYHbIe MaTepHaJIbl, pecypchl UHTepHeTa

nocJjie KOHCYJIbTAallkM C reJaroromMm.
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Tema 2. JsieKTpoIuTHYEeCKasA
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopust 3/1eKTPOSTUTUUECKON AUCCOLUALUU. DJEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHMOHBL. MexaHu3m duccoyuayuu
geujecme ¢ pasAuvHbIMU gudamu Xumuveckoll cgsizu. CmeneHs
duccoyuayuu. CunbHbIE U CA0bIE 3JIEKTPOTUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BHUS UX IpOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLuil.

XuMH4YecKre CBOMCTBa KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
pe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsITHE O TUPOIU3E CONEN.

KayecTBeHHbIE peaKlMy HA KATUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, UO3UJ-, CyIbdaT-, KApOOHAT-,
cunukaT-pocdaT- aHUOHBI, THAPOKCH/-MOHbI KATHOHBI aMMOHMS,
MarHus, KaJbliusl, aJIOMUHUS, XKeJie3a 2+, 3+, [IMHKa,
MPUCYTCTBYIOLME B BOJHbBIX PaCTBOpaXx..

JeMoHCTpauumn

JJieKTprYecKast IpOBOJUMOCTb PACTBOPOB BELIECTB; ABMKEHHE
HMOHOB B 3JIEKTPHUYECKOM I10JIe.

OnbITHI, MJIIOCTPUPYIOLME IPU3HAKU IPOTEKAHUS PeaK Ui
HOHHOTO 06MeHa.

OnbITHI O ONpe/ie/IeHHI0 Cpeibl B pacTBOpax coJsel (xaopuja
HaTpus, Kap6oHaTa HATPHs, XJIOpU/ia [IMHKA).

JlaGopaTopHble U IpaKTHYeCKUE

pa6oThbl

JlabopamopHulil onvim:

Ne8Peakuuu HOHHOTO 0OMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cyabdara meau(Il)

Y 11€J104M, Kap6oHaTa HaTPUs U COJISTHOU KHUCIOTHI, peaKLus
HeUTpasu3auuu Mexy 'MAPOKCUI0M Kalds U COJISTHOM KUCJIO0TOH.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

Ilpakmuyeckas paboma:
Ne 1. PermeHue skcnepyUMeHTa/IbHBIX 3a/ja4 110 TEMe.

BovruucaeHus
— 110 ypaBHEHUSIM XUMHUECKUX peaKLi

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHSATHH, a TAKXKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU JUCCOIMALIMU C ONOPOU Ha CXEMBI.

OGBSICHATb IPUYUHBI 3JIEKTPOIPOBO/J-

HOCTH BOJAHBIX paCTBOPOB C IOMOLIbIO ITegarora.

CocTaB/IsITh ypaBHEHHS AUCCOLMALNH KUCIIOT, lleJIoUel U cosiel, MOJIHbIe
Y COKpalléHHble HOHHbIE yPaBHEHUS] XUMHYeCKHX peaK[Ui HOHHOT0
o6MeHa.

[11aHMpOBATE U OCYLIECTBJISATh HA MPAKTHKE XUMHUYECKHe IKCIIEpUMEHThI,
NPOBOJUTH HAGJIIOJeHHUS], IeJIaTh BBIBO/BI 110 pe3yJbTaTaM 3KCIIepUMeHTa
1oCJie IpeJiBapUTEeNbHON paboThI.

CiefoBaTh NpaBUJaM 6e30MacHO paboThl B 1JabOpaTOpUH NpU
HCMOJIb30BAaHUH XUMHUYECKOU MOCYAbl U 060pYJOBAaHUS 10/, KOHTPOJIEM
nejarora.

HpOl/IBBOAI/ITb BbIYUCJIEHHUA 110 XUMUYECKHUM YPABHEHUAM.

BricTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
nH}opMaLUIo U3 y4e6GHUKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
HCIO0JIb30BaTh U3yYEeHHbIH NOHATUIHBIN aNapaTt Kypca XUMHUU 110CIe
[peJBapuTeJbHOr0 CTPYKTYPHUPOBAHUA MaTepUaa.

Hcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpoliecce
HCCIe0BaTENbCKOH AeATENbHOCTH HAYYHO-OMYJISIPHYIO JIMTEPATYPY
XUMHYECKOT0 COZIep’KaHusl, ClIpaBOYHbIe MaTepHUasbl, pecypchl UHTEepHETa
1ocJie KOHCYJIbTALMH C IeIarorom.

Pa3ge 2. HemeTasuibl U UX coeJUHeHHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHsl

(44)

0611125 XapaKTepPUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE JJI1 HUX CTENIEHU
okucneHus. CTpoeHue U pu3nYecKre CBOMCTBA MPOCTHIX

BeLeCTB — rajoreHoB. XUMUYECKHE CBOMCTBA HAa PUMepe XJI0pa
(B3auMozieHiCTBYE C MeTa/JIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
KHCJI0poJioM), weaoyamu). XopoBoaopo . CosisiHast KUCJI0TA,
XMMHYeCKHe CBOWCTBA, no.1iy4eHue, NpuMeHeHHe. KadyecTBeHHbIe
peakIMU Ha raJloreHU/-UoHbl. Jeticmsue x10pa u X10po8odopoda Ha
Op2aHu3M 4es108eka. BaxkHel1ue XJIOpUbl U X HAXOXKAEHHE B
npUpoJe.

JleMoOHCTpauumn
BuzeoMartepuasibl: raJlOTeHbl U UX COEJUHEHUS.
06pasubl XJI0PUJOB.

JlaGopaTopHble U NpaKTH4YeCcKHue paGoThl
JlabopamopHulii onvim:

PacnosHaBaHue xJI0pUA-HOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosrydeHue COSTHON KUCIOTHI, U3y4YeHHe eé CBOMCTB.

Buruucaenus
110 YpaBHEHUSAM XUMHUYECKUX peaKIui.

OO6BACHATD 061IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX
coelMHEHUH B pejiesiax MaJbIX HEPUOZ0B U IJIaBHbBIX MOATPYIII
[leproU4ecKOl CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C YUETOM CTPOEHHUST UX
aTOMOB C UCNI0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTbh GpU3MUECKHE U XUMUYECKHE CBOMCTBA POCThIX BELIECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], TIPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HH YeJIOBEKA N10CJIE CTPYKTYPUPOBAHUS MaTepraJia.

Onpefe/isiTh raJIOreHU/-MOHBI B PACTBOPE C UCIO0JIb30BAHUEM TaBJIUILbI
"XapakTepHble peaKLlMy HAa aHUOHBI".

[I1aHUpPOBATB M OCYIECTBJIATD Ha MPAKTHKe XMMUYECKHe 3KCIIePHMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
1ocJle peABapUTEbHON paboThI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHUYECKHX
ajieMeHTOB VIA-rpynmsl. Cepa
U eé coegrHeHuUA (5 4)

061as xapakTepucTHKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHBbIE JJIs1 HUX CTeNeHU
okucneHus. CTpoeHue U pU3NYeCKUE CBOMCTBA NPOCTHIX

BeLeCTB — KUCJIOPO/ia U CEPHL.

AnnoTtponHble MogUOUKALMK KUCJI0PO/iA U Ccepbl. XUMUYeCKHe
cBOMcTBA cephbl. B3auMogeiicTBue ¢ HeMeTa/l/IaMHU - BOJOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaM{, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHoO# Kucaotamu. CepoBoZopoJ, CTpoeHue, GU3nyecKre

O6BsICHATH 001111e 3aKOHOMEPHOCTHU B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
TPyNIbl U UX COeJUHEHUH
C Y4ETOM CTPOEHHS UX aTOMOB C OITOPOH Ha cxeMy "Vi3MeHeHMe pasinycoB B
noArpymnmnax".

XapakTepu3oBaThb GpuanyeCcKre
Y XMMHUYeCKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U € coeJMHeHU
(cepoBOAOPO/1a, OKCU/IOB CEPbI, CEPHOHN KUCJIOTHI, CYJIbPATOB), CHOCOGBI UX
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Y XMMHUYEeCKHe CBOUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJ/bHBIE).
OKcUABI CEpBI KaK NPEeJICTAaBUTENN KUCTOTHBIX OKCH0B. CepHast
KHCJI0Ta, U3NYecKre U XMMUYECKHE CBOMCTBA (061He KaK
NpeCTaBUTEIS KJlacca KUCJIOT U cneyuduueckue), NpuMeHEeHUe.
CepHucTas KucCJI0Ta.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIWIEHHO20 CNOCO6a
nosy4eHusi cepHoll Kuc1omel. Annapamel u npomekarnujue 8 Hux
npoyeccol (Ha npumepe npousgodcmeda cepHoll Kucaomot).

CoJiu cepHOM KUCIOTHI, KAYECTBEHHAS PEaKLUs Ha Cy/1bdaT-HOH.
Haxox/ieHue cepbl U eé coeiMHEHUH B Ipupoe. Xumuueckoe
3azpsi3HeHue oKpyxcaruel cpedvl coedUHEHUSIMU cepbl (KUC/0MHble
doocdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI €20
npedomepawjeHusi.

JeMoHCTpauumn

Konneknuu (BugeomaTepuasbl): cepa v €€ coeIMHEHUS.
06yrsiMBaHMe caxapa 1noJ e cTBHeM KOHLEHTPUPOBAaHHOH cepHOU
KHCJIOTHI.

JlaGopaTopHble U NPpaKTHYECKHE PaGOThI

JlabopamopHbwie onvimbvl:

O6HapyxeHue cybpaT-HOHOB.

B3auMogelicTBue pa36aBJeHHOU CEPHON KUCIOTHI C IUHKOM.
BovruucaeHus

M0 YpaBHEHUSIM XUMUYECKUX PeaKI1i

MOoJIyYyeHHUs], IPUMeHEeHHEe U 3HaYeHHE B IPUPO/Ie U KU3HU YeJIOBEKa C
OIOPOY Ha CXeMY U ILJIaH.

OnpefensiTh HaIMYKE CyJibdaT-UOHOB B pacTBOpE.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoeJIMHEeHUH cephl 0C/Ie CTPYKTYPUPOBaHUsI MaTepUalia.

[l1aHUPOBATh U OCYLIECTBASATh Ha IPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOJAUTH HAGJIIO/IeHHS, 1eJIaTh BBIBO/bI 110 PE3y/IbTAaTaM KCIIepUMEHTA.

CienoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1IAOOPATOPUH NPU
HCIO0JIb30BaHUH XUMUYECKOH NOCYAbl U 060pyA0BaHUs 10/ PYKOBOJICTBOM
nejarora.

[Tpou3BOJUTH BEIYHCIEHHS 10 XUMUYECKUM YPABHEHHUSIM 10 AITOPUTMY.

Hcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 33JJaHUN TEKCThI Y4eOGHUKA,
crpaBoYHble MaTepHuasbl ([lepuoAUYECKYI0 CHCTEMY XMMHUYECKUX
aseMeHTOB /I. U. MeHiesieeBa, TabIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 371EKTPOXUMUYECKUN psifl HanpsiXKeHUH
METaJJIOB).

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHbIX 3a/JaHUI U B poLiecce
HCCJIeI0BATENIbCKOH J1eITeIbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIePKaHus1, CHPABOYHbIe MaTepHaJIbl, pecypcbl MHTepHeTa
1oCJie KOHCYJIbTAL[UU C Iejarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

061as xapaKTepUCTHUKa 31eMeHTOB VA-rpynnbl. 0cO6eHHOCTH
CTPOEHHSI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE [IJIsl HUX CTeleH!
OKHCJIEHHUH.

A3zoT, pacipocTpaHeHue B Ipupojie, GU3NIeCKre U XUMUYECKHe
cBoiicTBa. KpyroBopot azota B Ipupo/e.

AMMuak, ero pusnvYecKre U XMMUYEeCKHUe CBOMCTBA, OJIyYeHUe U
npuMeHeHue. CoiM aMMOHUS, UX pU3NUECKUE U XUMUYECKHEe

CBOﬁCTBa, INpHUMEHEeHue. KauecTBeHHas peakurd Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pUu3nyecKre U XUMHUYeCcKre CBONCTBA (061ue
KaK Npe/CcTaBUTeS K1acca KUCIOT U cneyugduueckue). Asomucmas
Kucsoma. Hcnoab3o8aHue HUMpamos u coJieli aMMOHUS 8 Kayecmae
MUHEpPA/IbHbIX Y00OpeHUll.

XvMU4ecKoe 3arpsi3HeHHe OKpYKalollel cpe/ibl CoOeIMHEHUAMU
a30Ta (KUCIO0THBIE A0XK/H, 3arpsA3HeH e BO3/yXa, OYBbI U
BOJI0EMOB).

docdop, arromponHuie modupukayuu gocdopa, usndeckue u
XUMHUYeCKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GU3IECKUE U
XMMHUYeCKHe CBOWCTBA, noyyeHue. KauecmeeHHas peakyus Ha
docpam-uonol.

Hcnosv3osaHnue hocghamos 8 kauecmae MUuHepaIbHuIX yOO6peHuUll.
3arpsisHeHHe NPUPOJHBbIX BOJ0EMOB pocdaTaMu.

JleMoOHCTpauuu
Kosnneknuu: pocdop U Ux coeiMHEHUS.

B3aHMOAeﬁCTBHe KOHHEHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C Meblo.

JlaGopaTopHble ¥ NPpaKTH4YeCKHe PaGOThI

JlabopamopHbwie onvimbvl:

1. BsauMoelicTBHE COJIE aMMOHUS C LIEJI0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3iaMy a30THBIX U pochOpHBIX yA0GPEeHUH.
Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3y4eHUE ero CBOMUCTB.

Buruucaenus
110 YpaBHEHUSAM XUMHUYECKUX peaKLui

OGBACHATH 061I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTh pU3HYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
asoTra 1 pocdopa U UxX coejJuHeHUN (aMMHUaKa, CoJIel aMMOHMUS, a30THOHU
KHUCJIOTBI, HUTPATOB, okcuza dochopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnoco6bl UX MONTYYeHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y XKU3HU YeJI0BeKa C UCN0JIb30BAHUEM CXEMBI.

OnpefesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PaCTBOPE C UCNOJIb30BAHUEM
Tab/uLbl "XapaKkTepHble peaKlud Ha KAaTUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBA3aHHBIX C HAX0XKJEHUEM
coeMHeHUH a30Ta U pocdopa B OKpyKarLel cpee.

[11aHMpPOBATE U OCYLIECTB/ISATE HA MPAKTHKE XUMHUYeCKUe IKCIIepUMEHTHI,
HIPOBOAUTD HAOJII0JeHHS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnesfoBaThb npaBUaM 6€30MacHON paGoThI B JIAOOPAaTOPUU NPU
UCI0JIb30BAaHUH XUMHUYECKOH MOCY bl ¥ 060pyJOBaHUS.

[Tpou3BOAUTD BBIYMCIEHUS 10 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3aJaHUH TEKCThI y4e6HHKa,
CIpaBOYHbIE MaTepHaJIbl (TEPUOJUYECKYI0 CUCTEMY XUMUYECKUX
anemenTos /l. U. MenzesieeBa, TabMLy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 371EKTPOXUMUYECKUN psifi HAaNpsXKeHUH
METaJJIOB).

Hcnonb30BaTh NPHY BEINOJIHEHUH yUeGHBIX 3a/JaHUH U B IpoLiecce

HCCJIel0BATENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOr0 CoZiepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
10CJIe KOHCYJIbTAIMHU C [1e/JaroroM

Tema 6. 061125 XapaKTepuc-
THUKA XUMUYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriepoa u KpeMHMH U UX

Yriepop, a/uIoTponHble MOAUGHUKALMK rpaduT, aIMas.
B3auMogeiicTBHe ¢ MeTa/UIaM1, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B IpUpoe, pUsnvecKre U XUMHYECKHE

O6BACHATH 061Me 3aKOHOMEPHOCTH B U3MeHEHHUH CBOUCTB 3JieMeHTOB IVA-
TPYIIIBI ¥ UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GU3HUUECKUE U XUMUYECKHE CBOMCTBA MPOCThIX BELECTB
yrJjiepo/ia U KpeMHHUsI U UX COeJUHeHUH (OKCH/I0B yrJiepo/ia, yroJbHOM
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coeJMHEeHUA
(84)

cBOMCTBA. Aicop6ius. KpyroBopoT yriieposa B IpUpo/e.

OxcuAbl yrieposa, ux GusniecKre U XMMHUYECKHEe CBOMCTBA, UX
JIeACTBYE HA )XUBbIE OPTraHU3MbI, [I0JIy4YeHUE U IPUMEHEHHE.
IKos102ueckue npobaembl, c8s13aHHble ¢ okcudom yenepoda(lV);
a2unomesa 2/106a/1bH020 nomenJeHusl KAUMAama; NapHUKosbslll
aggexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX U3NUECKHE U XUMHYECKHE
CBOWCTBA, IOJIyYyeHHUe U TpuMeHeHHe. KauecTBeHHast peakius Ha
KapOOHAT-UOHBL

IlepgoHauaibHble NOHAMUSL 06 Op2AHUYECKUX 8eWecm8ax KakK o
coeduUHeHUsIX y2/1epo0da: 0CO6eHHOCMU cocmaesa u CmpoeHUsl.
ToHsimue o 6uo/102u4ecKU 8ANCHBLIX 8eUjeCMeax: Hupax, beaKax,
yenesodax. MamepuaibHoe eQUHCMB0 0p2aHU4ecKux U
HeopaaHu4ecKux coeduHeHul.

KpemHuil, e2o gpusuveckue u xumuyeckue ceolicmaa (Ha npumepe
e3aumodelicmaus ¢ MemaanaMu U Hememaniamu), noayveHue u
npumeHeHue 8 3/1eKMmpOHUKe.

CoeduHeHus KpemHUusi 8 npupode. O6ujue npedcmag/ieHusi 06 okcude
kpemuus(IV) u kpemHuesoll kucaome. CunuKkamsl, UX UCN0.1b308aHUE
8 6bimy, MeduyuHe, nNpoMblUIeHHOCMU. BascHeliwiue cmpoumeibHble
Mamepuassl: KepaMmukd, CmeK10, YeMeHMm, 6emoH, 1ce1e306emoH.
IIpo6.aembl 6€30NACHO20 UCNO.16308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08ceHe8HOU HCUZHU.

JeMoOHCTpauumn

Mojenu KpUCTa/IM4eCKUX PeIléTOK ajiMasa, FpaduTa, MOJIeKYJIbl
dynnepena.

Apncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTtuBoras.

BI/ILLGOMaTepI/laJIbI: CUJIMKAaTHAA IPOMBIIIJIEHHOCTb.

Mogesin MoJieKyJ1 OpraHU4YeCKUX BelecTB.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl

JlabopamopHulil onvim:

KavecTBeHHas peakiiisi Ha Kap6OHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [Tony4yeHue yrJeKUCI0ro ra3a U U3y4eHue ero CBOMCTB.
KauyecTBeHHas peakijyusi Ha Kap60OHAT-UOH.

Ne 12. PemieHue skcnepyUMeHTa/IbHbIX 3a/ia4 0 TeMe «HeMeTasnibi».

Bovruucaenus
[0 ypaBHEHUSIM XUMUUECKUX peaKLUH, eCiu OJJUH U3 peareHToB
JlaH B BH/ie BOAHOTO pacTBOpa C U3BECTHOM MacCOBOM Jjo/iel.

KHUCJIOThI, Kap6OHATOB, OKCH/]a KPEMHHUs], KDeMHUEBOU KHUCJIOTHI,
CUJIMKATOB), CIOCOGHI UX MOJIy4YeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOJE
M )KHU3HU YesoBeKa.

OnpeaensiTh KApOOHAT- U CUIUKAT-

HOHBI B pacTBOpe.

OGBACHATD CYIIHOCTb 9KOJIOTUUECKUX MPOGJIeM, CBSI3aHHbBIX C HAX0XK/eHUEM
YIJIEKHCJIOTO Ta3a B OKpYyKaloliel cpeie.

WocTpupoBaTh B3aUMOCBsI3b HEOPraHUYECKUX COeJJMHEHUH yriepoa U
OpraHUYeCKUX BeleCTB 10/ PyKOBOACTBOM YIUTEJIsI.

[11aHUPOBATh U OCYIIECTBJATh Ha MPAKTUKE XUMUYECKUE IKCITEPHUMEHTHI,
MPOBOJAUTH HAOJIIOIEHUS, IeJIaTh BBIBO/BI 10 PE3Y/IbTAaTaAM 3KCIIEPUMEHTA
MocJie Npe/BaprUTeNbHON pabOThI.

CiienoBaTh NpaBu/aM 6e30MacHON PaboThI B IAGOPAaTOPUU ITPU
HCMOJIb30BAaHUH XUMUYECKOHU NMOCYAbl U 060PYA0BaHUS.

Hcnosib30BaTh NpHU BLIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBovyHble MaTepuasbl ([lepuoAnYecKyIo CHCTEMY XUMUYECKHX
aneMeHTOB /I. U. MeHze1ieeBa, TaGIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJsiell B BOZE, 371EKTPOXUMUYECKUH psifl HanpsiXKeHUH
METaJIJIOB) NOCJIe KOHCYJIbTAIUU C [TeJaroroM.

HMcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpoliecce
HCCJIe0BATENbCKOM J1esITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiepKaHusl, CIpaBOYHble MaTepHUasibl, pecypcel UHTEpHETa
MOCJIe KOHCY/IbTALMU C HeJaroroM.

Paszaen 3. MeTa/i1bl U UX coeguHeHus (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O611as XxapaKTepUCTHKA XMMUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHUH UX M0J103KeHUs B [lepruojuuecKol cCUCTEME XUMHUYECKUX
aneMeHTOB /. U. MeHnzesieeBa u cTpoeHus aToMoB. CTpoeHUe
MeTaJI0B. MeTa/l/IuecKasi CBSI3b U MeTa/lInyecKasi
KpUCTA/UIMYEeCKasi peliéTKa. JJIeKTPOXUMUYECKUH psfy
HanpsbKeHUH MeTas10B. PU3nyecKre U XUMUYeCKHe CBOMCTBA
MeTaJI10B. 06wue cnocobbl noyyeHust Memannos. [lonsamue o
KOppOo3uu Memas/108 U OCHO8Hble CNOCO6bI 3aW UMbl 0M KOppOo3uu.
Cnaaswl (cmanvw, 4y2yH, dropaaoMuHull, 6poH3a), UX NpUMeHeHUe 8
6bImy U NpOMbIUWAEHHOCMU.

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3laMu MeTaJIJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMH.

Mojei KpUCTaJINYeCKUX PeLIETOK METAJJIOB.
Buseomartepuasibl: KOppO3usi METAJLIOB.

JlaGopaTopHble U NpaKTH4YeCcKue paGoThl

JlabopamopHbwie onvimbyl:

O3HaKoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIM1 MeTaslja C KHUCJI0TON OT IPHUPO/AbI
MeTaJla.

BovruucaeHus
— I10 ypaBHEHUSIM XMMUUECKUX pPeaKLUH, ec/1u 00uH u3 peazeHmos
codepacum npumecu

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONMCAaHUU CBOMCTB BEI[eCTB U UX PeBpallleHUH.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METAJVIOB U UX COEJMHEHUH C yUETOM CTPOEHHUS UX aATOMOB.

XapaKTepHu30BaTbh CTPOEHHE METAJLJIOB, 0611e GU3NIeCKHe U XUMUYECKHe
CBOWCTBA METAJJIOB.

XapakTepusoBaTb 001He CIIOCOGHI TOJy4YeHUA METAJIJIOB 0C/Ie
CTPYKTYpHUPOBaHHs MaTepyaJa.

CreioBaTh NpaBUaM 6e30MacHOM paboThl B J1IaG0OpaTOPUU PHU
HCI0JIb30BaHUU XUMHUYECKOH NOCY1bl U 060PY0BAHUSI.

[Tpou3BOJUTD BBIYMCIEHUS 10 XHMUYECKUM YPAaBHEHUSAM.

Hcnonb30BaTh NP BBINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([lepHouyecKyro CUCTEMY XUMHUYECKUX
asneMeHTOB /I. U. MeHzes1eeBa, TaGIMIy paCTBOPHMOCTH KHUCIIOT,
OCHOBaHUH U cOJIed B BOJie, 3IeKTPOXUMHUYECKHUN P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHY BEINOJIHEHUH yUYeGHBIX 3a/JaHUH U B Ipoliecce
HCCJIe/0BaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTALUHU C IIeZJaroroM
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Tema 8. Baxkueiimue
MeTaJlJIbl U MX COeAUHEeHUS
(16 49)

llesounble MeTasIbL [losiokeHue B [lepuoandeckoi cuctemMe
XMMUYeCcKUx 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHe aTOMOB.
HaxoxaeHnue B npupoje.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUABI ¥ TUAPOKCU/IbI HATPUS U Kanusl. [[pumeHeHue
11eJI0OYHBIX METAJ/IJIOB U UX COeJUHEHUH.

llesiouHO3EMeEIbHBIE METAJIJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atoMoB. [TonoxkeHue B [leproiuyecKolt cUCTeMe XUMUYECKUX
aneMeHTOB /. U. MeHpeneeBa. HaxoxaeHue B npupoje.
dusuyeckre U XUMHUYECKHE CBOMCTBA. BaxkHeliline coeIMHEHUS
KaJblus (OKCUA, TUAPOKCHJ, COTH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Anromunuil. [lonoxeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
aneMeHTOB /I. . MeHziesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupoje. Pusndeckue U XMMUYeCKHUe CBOUCTBA. AMGOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCUAA.

’Keneso: cocras, cBoiicTBa U nosydeHue. [losoxeHue B
[leproanveckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB

. U. MeHzenieeBa, ctpoeHue atoma. HaxoxieHue B npupo/e.
dusnyeckre U XMMUYeCcKHUe cBOHCTBA. OKCU/IbI, TUAPOKCU/IBI U COJIU
kese3a(ll)

u xese3a(lll).

JleMoOHCTpauuu

B3saumogeiicTBre HaTpuUs C BOJOH.

OkpauiMBaHUe IJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaliuBaHue NJIaMEHU UOHAMU KaJIbIHsl.
B3aumMogelicTBre oKcH/1a KaJbIUsA C BOIOM.
Buseomartepuasbl: ropeHUe XKeJjie3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHbIe U NPaKTHYEeCKUe PaGoThl
JlabopamopHble onbimoil:

O3HakoMJIeHHe € 06pa3ljaMu aJIlOMUHUS U €ro CIJIABOB.
AMdoTepHbIe CBOMCTBA THPOKCHAA AJTIIOMUHUS.
KauyecTBeHHbIE peaK Ha UOHBI XKeJie3a.
IIpakmuyeckue pabomot:

Ne 13. PeuleHue skcnepuMeHTa/IbHbIX 33124 0 TeMe «MeTasibl».

Buruuciaenus
I10 YpaBHEHUAM XUMHUYECKHX peaKuHﬁ.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METAJIIOB B IPYIIAaX U UX COEJUHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh pU3NYECKHE U XUMUYECKHE CBOMCTBA NIPOCThIX BEIIECTB
MEeTaJI/IOB U UX COeJMHEHUH (OKCU0B, THIPOKCHU/IOB, COJIEH) C ONTOPOH Ha
CX€eMy, CIOCOGBI UX MOJIyYeHUs], IPUMEHEHHE U 3HAUEHHUE B IPUPOJIE U )KU3HU
YyeJsIOBEKA.

Pacno3HaBaTh C HIOMOILbI0 KaYeCTBEHHBIX PEAKIIMI HOHBI METAJIOB (MarHus,
KaJIbLIUsl, aJIIOMUHUS, [IUHKA, XKeJe3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJ bl "XapaKTepHble peaKIluy Ha KATHOHBI".

[11aHMpPOBATh U OCYLIECTBJISATh HA IPAKTHKe XMMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTB HAGJIIO/IeHHS, leJIaTh BBIBOJbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnefoBaTh IpaBUIaM 6e30MaCHOM paboThI B 1IaGOPaTOPUH NIPU
MCI0JIb30BaHUM XMMHUYECKOU OCy bl U 060pyJOBaHUS.

[Tpou3BOJUTD BBIUMC/IEHHSA 10 XHMHUYECKUM YPABHEHUSIM.

BbicTpanBaThb pa3BEéPHYThIe NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUIHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh NpU BEINOJHEHUH y4eOGHBIX 3a/JlaHUH U B IIpoLiecce
HCCJIe0BaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTEpHETa
nocJie npeABapuTe/TbHOM KOHCYJIbTALlUHU C Iearorom

Paszaen 4. XumMusa 4 oKpykawmas cpeja (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
YyeJiOBeKa

Hosble Mmamepuasisbl U mexHosiocuu. Bewecmea umamepuassl 8
noecedHesHOll HCU3HU Ye08eKa. XUMUs U 360p08b€. be3zonacHoe
ucno/s1b308aHue sewecms U XumMuveckux peaKauli 8 6b1my.

XapakTepHu30BaTh POJIb XMMUH B Pa3IMYHBIX chepax AesiTeTbHOCTH JIOAeH,
OCHOBHBI€ BellleCTBA U MaTepHaJibl, IpUMeHsieMble B )KU3HH COBPEMEHHOT 0
YyeJioBeKa.
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(34) IIpupodHbie ucmoyHuku y221e8000p0dos (y20.1b, npupooHblil 2as, O6BACHATD YC/I0BUs 6€30MaCHOTO UCI0J1b30BaHUS BelleCTB U XUMUUYECKUX

Hegmb), npodykmul ux nepepabomku, ux poib 8 6bimy u peakuui B GbITY.

NnpoMblWAEHHOCMU. AHanu3MpoBaTh U KPUTUUECKH OLleHUBATh UHPOPMALIUIO O BJIUSIHUHU

OcHosbl 3ko102u4eckoll 2pamomHocmu. Xumuveckoe 3az2psi3HeHue IPOMBIILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U AP. HAa COCTOsSIHUE
okpyscaroueli cpeds! (npedeabHo donycmumasi KOHYeHmpayus OKpYyKalolllel cpeJbl.

sewecme — I1/]K). YMeTb oka3blBaThb N1EPBYI0 NOMOLLb 1P XMMUY€CKUX 0XKOTaX U OTPaBJIeHUAX.
Posb xumuu 8 pewieHUU 3K0.102U4ECKUX NPO6AEM. [IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XUMUYECKOH Y 9KOJIOTMYeCKOH

HaNpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO TO3UIUIO [0 TpobJieMe U
npeJjJaraTb BO3MOXKHbIE Y TH €€ pelleHUs C O0poH Ha UHPOPMALIUIO U3
y4yeOGHHKA U CIPaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyell HmporpaMMbl B TE€MATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa30BaTeNbHBIX PECYPCOB, SABJIAIUXCA y4eOHO-METOAMYECKMMU MaTepuajaMu (MyJbTHMeJUHHbIe MPOrpaMMbl, 3/J1eKTPOHHble Y4eOHMKHM M 3aJJaUHHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHble 1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pPa30BaATEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU /LI 06Y4eHUS U BOCIIUTAHUS
Pa3JIMYHBIX IPYII 0/1b30BaTeJEH, IPECTaBJIEHHBIMH B 3JIEKTPOHHOM (1{MppoBOM) BH/e U PeaTU3YIOILUMU AUJaKTUYecKre Bo3MoxkHOCTU UKT, conepxaHre KOTOPBIX
COOTBETCTBYET 3aKOHOATENbCTBY 00 060pa30BaHUH.

2-ii BApHAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOTO0 TEMATUYECKOTO IUIAHUPOBAHUS HMCHONB3yeTcs, eciu oOydarommecs ¢ I[P momydarot
oOpa3oBaHuUE B OTJEILHOM Kilacce. B JaHHOM BapuaHTe mpeaiaraeTcs:

- U3y4YeHHEe MaTepualia KpyIHbIMU OJI0OKaMH;

- ornepekaroliee o0y4eHue;

- BO3MOKHOCTh MPUMEHEHHMSI 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM IO aHAJIOTHUH OT OOITUX CBOWCTB Pa3IUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CHEIU(PUIECCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUMUBACT JOJIIO CAMOCTOSTEIHHOCTU
0OyJaroIuxcst MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  M3YYEHHsS  BEIIECTB —  CBOWMCTBA  BEIECTB  OMPEACISIIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUYECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHne aToMa, CTPOEHUE BEUIECTBA, BaKHEUIIIHME MPEACTABUTENH TPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIINH ).

N3mMeHeHue mIaHupoBaHus 10 pa3/iejiaM U TEMaM COCTOUT B CIICTYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKON XMMHUU OCYIIECTBIsIETCA B § Kjacce, 00Jbllie BPEMEHHU BbIACISIETCS Ha
npuMeHeHne 3HaHui B 9 kitacce. M3 9 kitacca B 8-i1 mepeHocsaTcs TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX peakiui',
"INeKTpoJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kiacc: TeMa «Metamby nepen «Hemeramnamu», T.K. oOyyatouiuecs ¢ 3IIP Goblie 3HAKOMBI €
METaJlJIaMH U JIETYE XapaKTEPU3YIOT UX 10 CBOWCTBAM U PUMEHEHHUIO;

- TIepepaclpeiesieHue CoJIepKaHusl OAHUX TEM B JApyrHe (pacKpblBaeTCcsd Ha KOHKPETHBIX MpPUMEpaxX APYrux tem). Tema
"XUMHSI 1 OKpYXkarolas cpesa’ pacKpbIBaeTCsA Ha KOHKPETHBIX MPUMeEpax B pasaenax "Metaisl U ux coeaunenud’, "Hemeramisl
IV-VII rpynm u ux coequHenus";

- 00BbeTMHEHHE TeM (J1aeT O0JIbIIIe BO3MOXKHOCTEH JIsl UCTIOIB30BAaHUS CPAaBHEHUS — CXO/ICTBA M OTIN4MiA; Tema «Kucnopoa»
u TeMa «Bomopony);

- BbIienieHue oTneabHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEllecTBax»). BoienaeHue B OTAENIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHn4eckoil XUMHUHU", JaeT BO3MOKHOCTb YIIyOJISITh MOHITUS: ONpeAeNieHus, KilacCu(uKalus,
OCHOBaHUS i Kiaccu(UKaluKd, HOMEHKJIaTypa, oOlLIMe CBOWCTBA BEILIECTB, CTPYKTypa BELIECTBA, COCTAaBJIEHUE (HOPMYIN IO
oOuieit opMyIie v 1o Ha3BaHUIO, Ha3bIBaHKE BellecTBa 1o popMyiie. B 3ToM citydae mporpaMMHBINH MaTepua U3 XapakTepUCTUKU
IVA noarpynmnbsl MOXKHO JTOHECTH HE (DparMEHTOM KapTUHBI «OpPraHUYECKHE BEIIECTBa», a KaK 4acThb Leaoro. Moxer ObITh
BbljieNieHa TeMa «IIpakTuKyM» B KOHILIE IEPBOTO U BTOPOT'O Ir0JI0B O0yUYEHUS.

TemaTnueckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 rona o0y4eHust)

Tembl KonunuectBo yacos B tom uncre Ha3zBanus pabot
Ha KOHTPOJIbHEIE Ha TIPAKTHIECKHE
paboTer paboTer

Paznen «llepBoHauanbHbIe XUMHUECKUE MOHIATUS», 144

1. Xwumus — BaxHas obyacTsb 4 1 2 [TpakTuyeckas padora Nel « JlabopatopHoe 000pynOBaHUE U IPUEMBI
€CTECTBO3HAHUS M IPAKTHIECKON oOpaIeHust ¢ HUM
JIESTEIIbHOCTH YEI0BEKA. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHOH comn”

2. BemectBa U XUMHUYECKUE PEAKITUH. 7 - 1 [MpakTryeckas padota Ne3 «lIpu3HaKky MPOTEKAHU XUMUICSCKUX PEaKIHii»

3. KonuyecTBeHHBIE OTHOILCHHS B 3 1 - KonTtponpnas padora Nel «IlepBoHauanbHbIe XUMHYECKHE MOHSITHUS, XUMHYESCKUE
XUMHHA (hopMyJIBI M ypaBHEHUS» 3arpsI3HEHHON TOBapPEHHOW COJT»

Paznen «Ilepuoauueckuii 3aKoH U epuoandeckasi cucremMa xumudeckux anemenToB J[.M. MenneneeBa. CtpoeHue aroma. Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuny, 154

4. CrpoeHue aTomMa 7 1 - KonTponsHas pabota Ne2 «[lepuonudeckast CHCTeMa XMMIYECKUX IEMEHTOB
J.J. Menpeneepa. CTpoeHue aToMay
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMHYECKUX
snemeHToB J[.W. Menneneesa

5.CtpoeHue BemecTB. XMMU4ecKas
CBSI3b.
OKUCITUTENNbHO-BOCCTAHOBUTEIIBHBIC
peaxkuuu

KonTponbsHas pabora Ne3 «Xnumudeckast CBS3b)

Paznen «Baxuelmuye npeacTaBUTENN HECOPTaHUIECKUX BELIECTBY, 354

XUMUYCCKUX peaKL{I/Iﬁ

6. Kucnopoz. Bonopoa. 14 2 [paktiueckas padota Ned «[lomydenue KUCI0poaa U U3y4eHHE €r0 CBOHCTB»
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOUCTBY
KontponsHas padora Ned «Kucnopon. Bogopom»

7. Bona. PacTBopsL. 5 1 [paktuueckas padota Ne6 « [IpurorosneHne pacTBOPOB ¢ OMpPEACICHHON
MaccoBOH J0j1elf paCTBOPEHHOT'O BEILIECTBA»

8. Teopus >IEKTPOTUTHYECKOM 5 -

JIUCCOIMAIINI

9. Baxkneiimme Kiaccol 11 1 KontponsHas padota NeS «OCHOBHBIE KITaCChl HEOPTAaHUIECKUX COCTUHEHHI»

HEOPTraHUYECKUX COETUHEHUN [paktiueckas padota Ne7 «PemieHue scKcriepuMEHTANBHBIX 3a/1a4 IO TeMe
«OCHOBHBIE KJIaCChl HEOPTAHNYECKUX COSITUHEHUI

Paznen «BelecTBO 1 XUMUUECKHE peaKLUn», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KUIACC

Tembl

KonunuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboTshI

Ha MPakTU4YCCKUue

paboThI

HasBanus pabot

Pasnen «IloBTOpenue n yriuy6iaeHne 3HaHHI OCHOBHBIX Pa3fenoB Kypca 8 kiacca «BelecTBo 1 XMMHUYECKUE peakiumny, 1049

IMoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 [Ipaktiueckas padora Ne 8 «Peakiu HOHHOTO oOMeHa»

OCHOBHBIX Pa3JesIoB Kypca 8 Kiacca [MpakTryeckas padora Ne9 «KadecTBeHHBIC pEaKIIMK B pacTBOPE»
KonrtponbHast padota Ne 6 «D5eKTpoauTHYecKas TUCCOIUALIS

Pasnen «MeTamisl 1 BX COeTUHEHHS», 209

1. O6uue cBoiicTBa MeTaNIOB 4 - -

2.Meranibl ¥ UX COSTUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PerreHue sKCIIepUMEHTATBHBIX 3a/1a4 110 TEME

«MeTauTbl ¥ UX COCAUHEHUSIMY
Kontponbhas padora Ne§ «MeTamib»

Paznen «Hemeramnst IV-VII rpynn u ux coenunenus», 244
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3.001mas xapaKTepucTHKa
XUMUYECKUX 3ieMeHTOB VIla
rpymmsl. ['anoreHsl.

4.001as XxapakTepucTHKa
XHMHYECKHUX dJIeMEHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as xapakTepucTUKa
XHMHYECKHX JJIEMEHTOB Va
rpynmsl. A3ort, pocop u ux
COEMHEHHSI.

[pakTrueckas pabota Nel0 «IlomydyeHne aMMHaKa M H3y4eHHE €ro CBOMCTBY

6.001mast xapaKTepuCTHUKa
XMMHUUECKHX 31eMeHToB [Va
rpynnsl. YTiepos, KpeMHUH U UX
COEIMHEHHSI.

IIpaktudeckas pabora Nell «[lomydeHue yriieKUCIOro Ta3a U U3yYCHUE €rO CBOHCTBY»
IIpaktudeckas pabora Nel2 «PerieHue 3KCIIepUMEHTABHBIX 33124 M0 TeMe
«Hemeransl [V-VII rpynn u ux coeuHeHUR»»

KonTponpHas padora Ne7 «Hemetaiuibsn

Paznen «[lepBoHayanbHbIC XUMHYECKHE MMOHATHS 00 OpraHUYECKHUX BemecTBax», 104

7. IlepBoHauanbHbIE XUMUYECKHE
MOHATHSI 00 OPraHMUYECKUX
BEIIECTBAX

10

Paznen «O600menne marepuana o Kypcy «Heopranudeckast Xumus», 44

13. Xumus 1 okpyskaromias cpea.

1

14. O6o0uIeHNEe MaTepHana 1mo
Kypcy «Heopranudeckasi XUMHsD»

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHMIECKOH XUMHN

Bcero 136 u
8 KJIACC

(2 4 B HEnemMt0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloWme AaHHbINA pa3gen
nporpammbi,

M KONMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHUe

OcHOBHOE copeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pa3znen 1.IlepBonavanbubie XUMHIYecKHe MOHATHSI(14 1)
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Tema 1. XumMmusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH AeATEeTbHOCTH
Ye/iIOBeKa

(44)

Xumusi 8 cucmeme HayK. Posb Xxumuu 6 Hu3HuU ves08eKa.
QdusuyecKkre CBOWCTBa BeIECTB.
[lpaBusia 6e3omacHoro o6pamieHds1 C BeLeCTBAMHU M

Tena wu BemiecTBa.

JlabopaTOpHbIM 06opyAoBaHHeM. YucThle BelecTBa U
cMecu. Crioco6bl pasziesieHus cMeceld. [lonssmue o memodax
NO3HAHUSA 8 XUMUU.

JleMoOHCTpauuu

1. JlJabopaTopHO€E 060pyAOBAHHUE.

2. Paznimunble BUABI XUMHUYeCcKoU nocybl. 3. 06pa3iibl
BeLIECTB.

4. Cnoco6nl pa3aesienusi cMmecelt (puabTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKHE PaGoThl
Jla6opamopHbie onbimbl:

OnucaHue GU3NYECKHUX CBOMCTB BEILECTB.

Pa3jiesieHne cMecH € TOMOILbIO0 MAarHUTA.

Ilpakmuyeckue pabomvt:

Ne 1. JlJaGopaTopHOoe 060pyZ0BaHUE U MPUEMBI 06palleHHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH NOBapeHHOU COJIU

PacKpbIBaTh CMBIC/ H3yYaeMbIX IOHSTHH C TIOMOLIBIO [TeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/Jie U KU3HU YeJI0BEKA, €€ CBSA3b C APYTUMU HayKaMHU.

Pa3nuyaTh YKCThIE BelllecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPOIHbIE CMECH;

PaznnyaTh pu3nyeckue 1 XUMHUYECKHe SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpezensiTh HPU3HAKU XUMUYECKUX PEAKLHH U YCJIOBHUS UX IPOTEKAHUS.

CrnenoBaThb MpaBUJIaM 0JIb30BAHUSI XUMUYECKOH MOCY[0H U JJaGOopaTOPHLIM 060pyZ0BaHHEM, A
TaKKe paBUJIaM o6palleHust C XAMUYeCKHMU Bellle-CTBaMH B COOTBETCTBUHU C
WHCTPYKIMSIMHU 10 BBIMOJHEHHUIO IPAKTUYECKUX PAaBOT M0/ KOHTPOJIEM IleJjarora.

[I1aHUPOBATh U MPOBOAUTD XUMUYECKHUN IKCIIEPUMEHT 110 U3YYEHHUI0 U ONUCAHUI0 PU3NUECKUX
CBOWCTB BELIECTB, CIOCOGOB pa3ze/ieHus1 CMeced BeIeCTB 110/ PyKOBO/JICTBOM IeJarora c
o6CyXeHueM IJIaHa paboThI.

HWcnosib30BaTh NpH BHIIOJHEHUH Yie6-HbIX 3a/JaHUH U B IPOLeCCe UCCIeJ0BATENbCKOMN
JlesITeJIbHOCTH HAY4YHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUS, CTPABOYHbIE
MaTepuasbl, pecypchl UHTEepHETa 0 PYKOBOACTBOM IeJiarora.

BrIcTpanBaTb pa3BEépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha UHPOPMALIUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATHUHHbBINA
anmapar Kypca XMMHUH

Tema 2. BemectBa
U XMMHYECKHe peaKI U
(74)

ATOoMBI U MoOJIEKyJibl. XMMUUYECKHE 3JI€MEHThI. 3HAKHU

(cMMBoOJIBI) XMMMYECKHX 3JIeMeHTOB. OTHOCHUTe/bHas

aToMHas Macca. [IpocTble U C/I0XKHBIE BellecTBa. ATOMHO-

MOJIEKYJISIPHOE YYEHHE.
XuMuyeckas  popmyia.

XUMHUYECKHUX 3JIeMEHTOB. 3aKOH NocmosiHcmed cocmasa

BaseHTHOCT ~ aToOMOB
seujecms. OTHOCUTe/IbHAs MOJIeKyJIsipHas Macca. MaccoBast
J10J151 XAMUYECKOT'0 3J1eMEHTA B COeJUHEHUU.

dusnyeckue M XUMHUYECKHE sIBJEHHUS. XHUMHYecKast
peaxius 1 eé MPU3HAKU. YPaBHEHUS XUMUYEeCKUX PeaKIHi.
3aKOH COXpaHeHHsI MaccChbl BellecTB THIbBl XMMHUYECKHX

peakuuil (coefuHEeHUe, pa3JioKeHUE, 3aMellleHUe, 0OMEH).
M. B. J/lomoHOC08 — yuéHblli-aHYuKa0neducm.

JAemoHcTpauum

dusnyeckue siBaeHUs (pacTUpaHUe caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLHsl BOJBI U T. 11.).

XrMudeckue siBleHHUs (TOpeHHe CBeYH, Pa3JIoXKeHHe
caxapa, B3auMo/leliCTBHe CepHOM KUC/IOTHI C XJI0PUA0M
6apus,

pasJyioxkeHue rugpokcuga meau(1l), B3aumoeiicteue

[IpUMeHSATDb eCTeCTBEHHO-HAy4YHbIe MEeTO/[bl TO3HAHUS (B TOM YUCJe HAaGJI0ieHUE,
MO/IeJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OIl€pPaliuy MBICIUTENbHOM J1eSITeIbHOCTH
(cpaBHeHUe, KaccubUKaALMSA) AJI U3YYEHUS Bell[eCTB U XUMHYECKUX PeaKIUH C OOPOM Ha
QJITOPUTM UJIU CXEMBI.

PackpbIBaTh CMbIC/ U3y4YaeMbIX MIOHATUH U 3aKOHOB U IPUMEHSITb 3TH MOHATUSI IPH ONKCAaHUHU
CBOMCTB BellleCTB U UX NPeBpalleHHH C OIOpOoU Ha IJIaH U KJIKYeBble CJI0Ba.

PazsmyaTh pusnyeckue U XUMUYECKHUE SIBJIEHUS], 06'bCHATD UX CYIIHOCTD C TOYKU 3peHHUs
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOU Ha OTIpe/ieJIeHUsI U CXEMBI.

OnpeesisiTh NPU3HAKU XUMHUYECKUX PEAKIUH, YCIOBUS UX TPOTEKAHUS.

OO6'BSCHATD CYLIHOCTb QU3NUYECKUX U XUMUUECKUX SIBJIEHUU C TOYKH 3pEeHUsI aTOMHO-
MOJIEKYJISIPHOT'0 YYEHHUS C UCII0/Ib30BAHHWEM BU3YaJIbHOH OMOPHI.

KnaccuounupoBaTb XMMHUUECKHEe peaKLMH (110 YUCTY ¥ COCTABY Pearupymoiiux u
00pa3yIMXCs BEIIECTB) C ONOPOU HA CXEMBI.

CocTaBisATh GOPMYJibl GUHAPHBIX BEIIECTB M0 BaJIEHTHOCTH U ONPE/Ie/IATh BaJIEHTHOCTb 110
dopMyJ1aM BelecTB € OIOPOH Ha aJIFCOPUTM YIeOHBIX JeHCTBHH.

PaccTaBiATh K03QPUIIMEHTHI B YPaBHEHUAX XUMUYECKUX PEaKIIUH C ONTOPOU Ha aJITOPUTM
y4eOHBIX IeICTBUH.

Ciei0BaTh MpaBUIaM M0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060pyA0BaHUEM, A
TaK)Ke paBUJIaM 06palleHus C BelleCTBAMU B COOTBETCTBUY C HHCTPYKIUSIMHU 110 BBITIOJTHEHUIO
J1abOPaTOPHBIX XUMHUYECKHX ONBITOB [0/ KOHTPOJIEM IeZiarora.

Hcnosib30BaTh Npy BBINOJHEHUH YYeOHBIX 3a/JaHUH U B IPOLiecce UCCIel0BaTebCKON
JleATeJIbHOCTU Hay4HO-TIONYJ/IPHYIO INTEPATypy XMMHUYECKOT0 COJiep KaHus, CIpa-Bo4-Hble
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KeJie3a ¢ cepoH, B3aMMOo/iefiCTBHE XeJle3a C PaCTBOPOM
cost mepu(ID)).
OmBIT, WTIOCTPUPYIOIKI 3aKOH COXPaHEHHsT MaCChl.

Nab6opatopHble U NpakTU4eckue paboTbl

Jla6opamopHble onbimol:

[Ipumepsl pU3NIECKUX sIBJIEHUM (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKHUX SIBJIEHUH (IIPOKaJMBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJjIa C KUCJIOTOM).

Mopenn aTOMOB U MOJIEKY L.

IpakTnueckas padora Ne3. [Ipu3Haky npoTeKaHus
XMMHUUYECKUX peaKIui.

BbryucneHus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BellleCTB;

— MaccOBOH /10JIM XUMUYECKOTO 3JIeMeHTa o GpopMmysie
coelMHEeHUs

MaTepHaJibl, pecypcel UHTep-HeTa 0/ pyKOBO/JCTBOM IleJjarora.

BoicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPAaBOYHBIX MAaTePHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA NOHATUUHBIN
anmnapar Kypca XMMHUH

Tema 3. KostnuecTBeHHbIE
OTHOLIEHHsI B XuMuH (34)

KonnyecTtBo BemectBa. Mosib. MosisipHast Macca. 3akoH
ABorazipo. MosisipHBIi 06'b€M ra30B. PacueTsbl 10 XUMUYeCKOH
dopmy.e. PacueTsl MaccoBOH 011 XMMUYECKOT O 3JIeMeHTa B
COeJJMHEHUH, KOJIMYeCcTBa BellleCTBa, MOJIAPHONW MacChl.
PacyéTel Mo XUMHUYECKHUM YpaBHEHHUSAM.

JleMoHcTpanus:

- 06pas1ibl BellleCTB KOJIMYeCTBOM OJMH MOJIb

Beruucienus:

-pacyeT 1o ¢popMy.Jie ¥ 10 XUMUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUH U IPUMEHSTD 3TH NTOHATHSA, @ TAKXKe U3y4eHHble
3aKOHBI U TEOPUHU /ISl pellieHUs] pacy€THbBIX 3a/ja4 C IOMOLIbIO Ilefjarora.

BbIYMCIATL MOJISIPHYIO MacCy BelllecTB; KOJUYECTBO BellleCTBa, 06bEM rasa, Maccy BellecTBa ¢
onopoi Ha o6pasel, Ha GOpPMyJIbl;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUYECKUX PeaKLMi ¢ oopoi Ha o6pasel, aJrOpUTM
y4eOHBbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, Macchl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'b€MY, Macce peareHTOB WJIM IPOJAYKTOB peaKLUH.

BricTparBaTh pa3BépHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOK Ha UHPOPMAIHIO U3
y4eOHUKA U CIIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO MCI0Jb30BaTh U3yYeHHBIN MOHATUIHHBIN
annapar Kypca XMMHHM € IOMOLIbI0 IeJiarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoaudeckas cucremMa XuMu4eckux 3jiemeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XuMH4eckas CBsA3b. OKUC/IMTEIbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aToma.
Mepnoaunyeckunii 3aKoH U
Nepuognueckana cuctema
XMMUYECKUX 31eMEHTOB

A. N. MeHgeneesa. (7 4)

[TepBrbIe K/1accuduKanuu
3jieMeHTOB. [IOHSTHE O Trpynmax CXOAHBIX 3JIEMEHTOB

IMOINBITKHU XUMHUYECKHUX
(H.leJIO‘-IHbIe " 1eJIOYHO3€eMeJIbHbIe MeTaJlJibl, I'aJIOTE€HBbI,

HHEepTHbIEe Tasbl). JjgeMmeHmMbl, Komopvle 06pasyrm
amg@omepHble 0Kcudbl U 2u0poKcudbL.

[lepoguyeckas cucrema
3/1eMEHTOB . 1. MengeneeBa.

KopoTkonepuoHas u diuHHonepuodHas GopMbl

[leproanveckuii  3aKOH.
XUMHYEeCKUX

PacKpbIBaTb CMbICJI IEPHOJUYECKOTO 3aKOHA 110/} PYKOBO/[CTBOM I1€/jarora.

[ToHUMAaTh CyllleCTBOBaHUE IEPUOLUIECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(M3MeHeHHe paJiyCOB aATOMOB U 3JIEKTPOOTPHUIIATENbHOCTH) ¥ UX COEIUHEHUI OT
MOJIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHS aTOMA C UCII0JIb30BaHUEM CXEM U TaBJIHIL,

YcTaHaBIMBATh CBSI3b MEXK/Y MOJIOXKEHHEM 3JIEMEHTA B IEPUO/JUYECKOMN CUCTEME U CTPOEHUEM
ero atoma (CocTaB U 3apsi/ f/1pa, o6liiee YHUC/IO 3JIeKTPOHOB U pacnpe/ie/ieHHe Ux Mo
3JIEKTPOHHBIM CJIOSIM) 110 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHHsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHHUH [0 rpyInaM U
nepuojam [leproAryecKoi CHCTEMbI C TOMOIIbIO ejarora.
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[lepnoanyeckoi cucTeMbl XMMH4YeCKHX 3JeMeHTOB /I M.
MeHpeneeBa. [lepuoabpl U rpynnbl. PU3UYECKUN CMBICT
NOpPSJKOBOIO HOMepa, HOMepOB INepuoja U TpYIIIbI
3JIeMeHTa.

CtpoeHue atoMmoB. CocTaB aTOMHBIX fjep. M3omonbl
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 060JI0YEK ATOMOB
nepBbix 20 XUMHYECKUX 3JeMeHTOB [lepuoaudeckoin
cucteMmbl /JI. U. MeHpiesieeBa. XapaKTepUCTUKA XUMUYECKOTO
3JleMeHTa 10 ero NnoJsioKeHuto B [lepuojuyeckoit cucreme
. U. MengeneeBa.

3akoHoMepHOCMU

UsMeHeHuss  paduyca

memasaaudeckux u

amomos
XUMU1ecKuXx 2/1eMeHmos,
HeMemanaauyeckux ceolicme no zpynnam Uu nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoii
cucmembl XUMU4eckux 3/1emMeHmos 0151 paseumust Hayku u
npakmuku. /l. H. MeHdeneee — yuéHulii u 2paxc0aHuH.
AemoHcTpauumn

KopoTkonepuoaHas v JyIMHHONIepHoAHast GOPMbI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHnpeneeBa.

O3HakoMJIeHHe C 00pa3liaMy MeTaJIJI0B U HEMETaJlJIOB.

JlabopaTopHble U npakTuyeckue paboTbl
JlabopamopHblil onbim:

BsaumopelicTBUe THUAPOKCHAA LMHKA C pacTBOpaMu
KHCJIOT U LieJsioyei

XapakTepu30BaTb XMMHUYeCKHe 3J1eMeHThI IepBbIX TPEX 1ePHUOA0B, Ka/Ius, Ka/lbLys M0 UX
noJioxkeHuto B [lepuouueckoii cucreme /l. U. MeHieneeBa.

CiieoBaTh paBUJIaM 6€30MacHON paboThl B 1a60PATOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
nocy/bl M1 060pyA0BaHuUs 0] KOHTPOJIEeM Ilefiarora.

BbicTparBaTh pa3BépHYThble NMCbMEHHBIE U YCTHbIE OTBETHI C 0NTOPOH Ha MHOPMaIUIo U3
y4eOHHKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YEeHHbIA MOHATUWHBIN
anmapar Kypca XMMHMH NocJie CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHIIIe.

Hcnonb3o0BaTh Npy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKaA MocIIe
CTPYKTYpHUpOBaHUs MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucremMy
XMMHYeCcKHUX 371eMeHTOoB /[, M. MeHiesieeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJi€, 3JIEKTPOXUMUYECKUH P/l HANPSHKeHUH MeTaJlIoB).

Hcnosib30BaTh NpHY BBINOJHEHUH yUeOHBIX 33JJaHUH U B IpoLiecce HCCleL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypPy XMMHUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa oA pyKOBOACTBOM Ilefarora

Tema 5. CTpoeHnue BemecTs.
XuMu4yeckas CBA3b.
OKHCIUTETBLHO-
BOCCTAHOBHUTEJbHbIE PeaKIuu
(84)

Xumuueckas cBsi3b. KoBasieHTHas (MOJISIpHAst U HETIOJISIPHAS )
CBSI3b. DNIeKMpOoOmMpUYamenbHOCms amomo8 XumMu4ecKux
anemermos. VIoHHas CBSI3b. Tunvl KpUCMAaiiuyeckux peuemox.
CreneHb OKUCJIEHUS. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHbIE peakluu. [Ipoleccbl OKUCIEHUST U

BOCCTaHOBJIeHUSA. OKHCIUTENH U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaKuuy pas3ioKeHus, COeJUHEHHS

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHIA O] PYKOBOJICTBOM IEAarora.

OnpenensaTs BUA XUMHYECKOH CBSA3U B COCANHEHUH C UCTIOIE30BAHUEM CXEM.

OnpenensTh CTeneHb OKUCICHHST XUMUUECKOT0 3JIEMEHTa 10 popMyJie ero COSANHEHHS C
HCIIOJIb30BAHUEM aJITOPUTMA.

Onpenensirts 3JeMEHT (BELIECTBO) — OKHCIUTEIb U DJIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIIb.

OOBSICHATH CYIIHOCTh MPOIIECCOB OKUCICHUS U BOCCTAHOBIICHUS.

CoCTaBIIATh MEKTPOHHBIN OallaHC C Y4ETOM YHCIIA OTJAHHBIX U MIPUHATHIX SJIEKTPOHOB.

CoCTaBIATh YpaBHEHUE OKUCIHTENFHO-BOCCTAHOBUTENBHOM PEaKIIUK IO AITOPUTMY pa3dopa
OKHCITMTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

Hcronp30BaTh IPY BHIOIHEHHH YI€OHBIX 3aJaHUi TEKCTHI yIeOHUKA MOCIIE CTPYKTYPHPOBAHUSI

MaTepHaa, ClIpaBOYHbIE MaTepHaIbl (IEPHOUIECKYI0 CHCTEMY XUMHIECKHX deMeHToB J1. .
Menzeneesa, TaOIUIly pacCTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH B BOZIE, IEKTPOXUMUYECKUH P
HaNpsDKEHUH METaJlIoB)
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Pa3geu 2. BaxxHeillye npeACcTaBUTE/ I HEOPraHUYeCKUX BemecTB (35 4)

Tema 6. Kucnopoga. Bogopoga,
(14y)

Bosgyx — cMech rasoB. CoctaB Bo3ayxa. Kuciopoy —

37eMeHT U 1npocrtoe BewecTBo. 030H. HaxoxzaeHue

KHCJopoJa B mnpupoje, ¢uU3MYecKMe U XUMHYECKHE
CBOMCTBA. Peak1iMu ropeHusi IPOCThIX U CJIOXKHbBIX BEIL|ECTB.
adpdpexm JK30- U

SHAOTEpMHUYECKUEe

Tenso8oli Xumuveckoll peakyuu.

peakiiuy, mepmoxumuyeckue
ypasHeHusi. TloHaTHe 06 okcujax. Crnoco6bl MOJydYeHHUs
KuC/l0poja B

NpUMeHeHue

JabopaTopud U
KHMCJIOPOJia. KpyroBOpOT
npupoje. TonIuBo: yrojb U MeTaH. 3arpsi3HeHue BO3/yXa,

HpOMblLHJIeHHOCTl/I.
KHCJIOpoJila B

yCUJIEHWE TapHUKOBOro 3 deKTa, paspylieHre 030HOBOTO
cosl.

Bosiopo/i — 3/IeMeHT U IPOCTOE BelliecTBO. HaxoxaeHue
BOJIOPO/ia B IpUpoe, PU3NIECKHE U XUMHUYECKHEe CBOHCTBA
(na mnpuMepe
OKCH/IaMH MeTaJIJIOB), IPUMEHEHUE, CNOCOObI NOJYYEHUS.

BBaI/IMOﬂef/’ICTBl/IH C HeMeTa/UlaMH H

IMousiTHE 0 KHUCA0TaX KMC/IOTHI U COJIH.

AemoHcTpauumn

BsaumogeiictBue pocdopa, cepsl U Kesie3a C KUCIOPOA0M
(BO3MOKHO HCITOJIb30BaHHE BU/IEOOTBITOR).
OnpesiesieHUe COZlep>KaHUsl KUCI0pPO/ia B BO3AYXe.
OHbITbI, AEMOHCTPpHUPYHOIIKWE YCIOBUA BOSHUKHOBEHHA U
NpeKpalleHUsl TOpeHus.

NabopaTopHble U NpaKTU4YecKkue paborTbl

JlabopamopHulil onbim:

O3HakoMJIeHHe C 06pa3aMy OKCU/IOB.

IIpakmuyeckas paboma:

Ne 4. [lonyyeHue KHCI0pPO/ia, U3yYEeHHE ero CBONCTB.
[TpakTuueckas padota NeS. [Tonydenue Bogopoaa U U3yueHue
€ro CBOMCTB.

Bviuucnenus
— MOJIEKYJIIPHOM MacChl KUCJIOPO/ia ¥ 030HA Ha
OCHOBaHUHU aTOMHOﬁ MacCChbl XUMHUYECKOTI'0O 3JIeMeHTa

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHSTh 3TH OHSATHS NPY ONUCAHUH CBOMCTB
BELIECTB U UX NPEBpAleHUH C UCI0JIb30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapakTepusoBaTb (OIHUCLIBATDb)C ONOPOI HA NAAH, CXEMY, KDAMKYIO 3ANUCH
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6HI ero MoJIydeH s,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesloBeKa.

CpaBHUBATb PeaKIMU FOPEHNs U Me/JIEHHOTO OKUCJIEHHUS C IPeIBAPUTEbHBIM 06CYKeHUEM
napaMeTpOB CpPaBHEHHUS.

Co6upaTb NpUGOPHI JJ/1s1 MOJIYyYeHHUs KUCI0PoAa (BbITECHEHHEM BO/bl M BO3/1yXa).

PacrosHaBaTh ONBITHBIM YTEM KHUCJIO0POZ, 10/, KOHTPOJIEM IleJiarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHHs GOPMYJI Bel[eCTB, MOJIEKYISPHBIX
ypaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KHCJI0poJa.

OGBACHATD CYLHOCTB 3KOJOTMYECKHUX ITPO6.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnesfoBaThb paBUJIaM 6e30MacHOM paboThl B IaOOPAaTOPHHU IPH UCIOJIb30BAaHUU XUMHUYECKOH
NOCYZbl U 060pYJOBaHMs 110/ KOHTPOJIEM I1€/]arora, a Takke NpaBU/IaM 06palieHus ¢
rOpIOYMMHU BellleCTBAMH B OBITY.

[l1aHUpPOBATE M OCYIECTBIIATh HA IPAKTUKE XMMHUY€eCKHe 3KCIIepUMEHThI, IPOBOJUTh
HabJII0JeHHs1, ZieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, PyKOBOJCTBOM Ilefjarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLIeCCe UCCIeJ0BaTEIbCKON
JleATeIbHOCTH HayYHO-TIONYJ/ISIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepPXKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa noj pyKoBOJCTBOM INejarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MHOpPMAILHIo U3
y4ebHUKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, TPAMOTHO UCINOJIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca
XUMHHU

Tema 7. Boga. PacTBopbl.
IMoHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. MoJiekybl. Qusuueckue
ceoticmea 60dbl. Boda kak pacmeopumens. PacTBOPHL

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHI U IMPUMEHATD 3TU NIOHATHUA IIPHU ONTKMCAHHUH CBOMCTB
BelleCTB U UX npeBpaLueHm?l C [IOMOIIbIO ITeaarora.
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(54)

IloHssmue o pacmeopumocmu gewecms 8 gode. [loHsimue o
HACblujeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBas o1
BellleCTBa B pacTBope. PacueT MaccoBo# 011 BelllecTBa B
pacTBope (npoLeHTHAsA KOHIeHTpaLus).

Xumuueckue cgoticmea 800vl (pas/osceHue, peakyuu c
HampueM, 0KcudoM kaavyus, okcudom cepwilV [loHssmue 06
ocHosaHusix. Poab pacmeopos & npupode U 8 XHCU3HU
yesnoseka. Kpyzosopom e0dbi 6 npupode. 3arpsi3HeHHe
NpUPOHBIX BOJl. OXpaHa M 0YUCTKA IPUPOAHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbI; CHHTE3 BO/Ibl; B3aHMO/I€CTBHE BOIbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HUCIOJIb30BAaHHE
BUJIEOMaTePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Yei ¢ TOMOILbI0
WH/JMKaTOPOB.

Na6opatopHble U NpakTUYeckue paboTbl
IIpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHUE PacTBOPOB C ONpeseéHHON
MacCcOBOH Jj0J1el paCTBOPEHHOTO BeLECTBA.

XapakTepu3oBaTh GpU3NYeCKHEe U XUMHUYECKHe CBOMCTBA BOJbI, €€ pOJib KaK PaCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCaX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/IAITh ypaBHEHUS] XUMUUECKUX PeaKIUi C y4acTHeM BOJbI C OTIOPOH Ha CXEMY.

OGBSACHSATD CYI[HOCTb 3KOJIOTHYECKUX PO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHUEM MPUPOAHBIX BOJ,
CIoco6bI OYUCTKHU BOABI OT IPUMeECeH, Mephl 110 0XpaHe BOJ, OT 3arpsi3HeHUs ocsIe
pe/BApUTEIBbHOT0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIECTBIIATh HA MPAKTHKE XUMUYECKHe IKCIEPUMEHTHI, IPOBOJAUTD
Hab6JII0JeH s, [1eJIaTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIEPUMEHTA 10Jf KOHTPOJIEM I1e/Iarora, C UCIOJIb30BaHUEM KJIHLIE.

CnenoBaThb nIpaBuaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUHU XUMUYECKOH
ocyibl M1 060pyA0OBaHUs O, KOHTPOJIEM IIefarora.

[IpoBOAUTD BBIUKUCIEHHUS C IPUMeHEeHHEeM MOHSTHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpE» C
01nopoi Ha GOPMYJIbIL.

HWcrosib30BaTh MPH BLIMOJHEHUH YI€0HbIX 33IaHUHA U B IPOLECCE UCCIIEA0BATENBCKON
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJlepKAHMUS, CIPABOYHbIE
MaTepHuasbl, pecypcbl UHTEepHETA MO/ PYyKOBOICTBOM IeAarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOM Ha HHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA TOHATUHHBIN
anmnapar Kypca XMMHH I0CJie TPeBapUTENBHOTO CTPYKTYPUPOBAHUSA MaTepraa.

Tema 8. JneKkTpoIUTHYECKAS
Aucconranus. XuMudecKue
peakuuu B pacTBoOpax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JIICCOLALUY.

OnekTponuTHYecKas JIACCOLHALIHSL. DIEKTPOIUTHI u
HEDJIEKTPOIUTHL. KaTHOHBI, aHUOHBI. Mexanusm ouccoyuayuu
8ewecma ¢ pa3TudHbIMU 8U0aMu Xumudeckou cesasu. Ilowsmue
ocmenenu ouccoyuayuu. CUITbHBIC U CJIa0bIe 3JEKTPOIUTHL.
Peakiun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIUi
HOHHOTO 0OMeHa 710 KoHIa. [1oiHbIe U cCOKpaIIEéHHbIE HOHHBIC
YpaBHEHUS XUMHYECKHEe  CBOMCTBa

peakuuii. KHCIIOT,

OCHOBaHHM H cONe B CBeTe MpPEICTaBICHUA 00
3NIEKTPOJIMTUIECKOH qucconanuy. KauecTBeHHbBIE peakiiu Ha
opomu-,

cynbdar-, kKapOoHaT-, CHIMKaT-, hocdar- aHHOHBI; THIPOKCHI-

KaTUOHbl W AaHUOHBI: HWOHBI XJOpHUI-, HOTUI-,

HOHBI; AMMOHHSI, MarHus, KaJlbLHs,
xene3a (2+) u (3+), menu (2+), UMHKA, MPUCYTCTBYIOLINE B
BOJHBIX PacCTBOPaX.

KaTUuOHbI AJIIOMUHUA,

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATUH, @ TAKXKe CMbICJI TEOPUU 3JIEKTPOJTUTHIECKON
JUCCOLMAllMK C OTIOPOM Ha CXEMBI.

OGBSCHATb MPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJJHBIX PaCTBOPOB C IOMOILbIO [1earora.
CocTaB/IsITh YpaBHEHHUS JUCCOLIMALIUM KUCJIOT, LeJIouel U coJiel, oJiHble U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMUUECKUX PeaKLUii HOHHOTO 06MeHa.

[I1aHMpPOBATh U OCYIIECTBJATD Ha IPAaKTHKE XUMUYECKHe 3KCIIEPUMEHTHI, IPOBOJUTh
HabJ/10/leHuUs], AeJ1aTh BbIBO/bI 10 pe3yJbTaTaM 3KCIIepUMEHTA N0CJIe peiBapUTebHON
paboThI.

CnenoBaTb nIpaBuaM 6e30mMacHON paboThl B JaGOPAaTOPHUH NPH UCIIOIB30BAaHUHU XUMUYECKOH
MOCY/Ibl 1 060PYI0BaHUSA M0/l KOHTPOJIEM MeAarora.

[Ipor3BOAUTD BbIYUCAEHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTparBaTh pa3BEépHYThIE NHUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALIUIO U3
y4eOHHKa U CIPaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbIA MOHATUHHBIA
annapar Kypca XMMHUH N0CJie IpeJjBapuTe/IbHOT0 CTPYKTYPUPOBaHUA MaTepuaa.

HWcnosib30BaTh NpH BHIOJHEHUH Y4eOHbIX 33JaHUH U B ITpOLlecce NCCIeL0BaTeIbCKON
JleITeJIbHOCTH Hay4YHO-NONYJ/ISAAPHYIO INTepaTypy XUMUYECKOI0 COZlepXKaHUs, ClIPaBOYHble
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JleMoOHCTpauuu

JneKTprYecKas MPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIKEHHE HOHOB B 3JIeKTPUYECKOM MOJIE.

OnbITHI, WJIIOCTPUPYIOIME IPU3HAKH IPOTEKAHHUSA
peaknui HOHHOTo 06MeHa.

JlaGopaTopHble U NPAKTUYECKHE

pa6oThbl

JlabopamopHulil onbim:

Peakiuu HoHHOr0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara Menu(Il) u ménoun, kapboHaTa HATpUS U
COJITHOM KHUCJIOTBI, peaKius HeUTpau3aliui MexAay
TUJIPOKCUOM KaJIUsl U COJITHON KUCJIOTOM.
Buryucaenus

— 10 ypaBHEHHUSAM XUMHYECKUX PeaKL 1N

MaTepHaJibl, peCypCbl I/[HTepHeTa Inocjie KOHCyJIbTallUH C IefaroroMm

Tema 9. OCHOBHBIE KJIaCChl
HeopraHn4yecKux
coeUHEeHU

(1149)

Krnaccudukanus HeopraHu4ecKux COeJUHEHUH.

OKCHABL: cOCTaB, KJaccupUuKanus (OCHOBHbIE, KUCIOMHbIE,
am@pomepHble, Hecoseobpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda azoma Il), HomeHkaaTypa [losyveHue u
XUMHUYECKHe CBOMCTBA OKCH/IOB (B3aUMO/IeHCTBUE C
BOJIOM, KUCJIOTAMH, LieJI04aMHu).

OcHOBaHHUsI: COCTAB, KJIaccubUKalus (1eJI09U U
HepacTBOpPHMbIe OCHOBaHHs), HOMEHKJ/IATYpa, dusnyeckue
Y XUMU4YeCKHe CBOWCTBA (B3aUMO/IEHCTBHE C OKCUIAMU
HEeMETAJIJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYHYEHUS.
KucnoTsl: cocTas, kiaccudukays, HOMEHKJIATYPA,
¢dusnyecKre U XUMHUYeCcKre CBOMCTBA (B3aUMO/IeCTBHE C
MeTaJlJIaMH, OCHOBHBIMHU OKCH/IaMH, OCHOBaHHUSIMH,
COJIIMM Ha IpUMepe COJITHOW U CEpHOM KUCJIOT), cnocobbl
noJiyvexusl. Psj; ak THBHOCTH MeTaJJIOB.

Couu (cpeZiHMe): HOMEHKJIATYPa, CHOCOGHI MOJTyYeHus],
B3aMMO/JI€HCTBUE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJ109aMH U COJISIMU.

FeHeTHYeCKasi CBSI3b MEX/Y KJIaCCAaMH HeOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKHe psAabL. [ToHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe [UHKA U
AAIMUHUS): XUMUYecKue ceolicmea g3aumodelicmsue ¢
KUC/10Mmamu U Wes104amu, pas/oxceHue npu HazpegaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHUYECKUX BEIEeCTB Pa3JIMYHBIX KJIACCOB.
B3auMopelicTBUe pacTBopa CEPHOM KHUCJIOThI C OKCUA0M
megu(ID).

Peakuus HelTpav3anuu.
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OmnpezeneHne OCHOBHBIX KITACCOB HEOPTaHNYECKUX COSANHEHHH M0 MIabI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUI Ha OCHOBE
OIpEJIENICHHUS.

CocraBnenre GpopMys1 OCHOBHBIX KITACCOB HEOPTaHUIECKHX COSANHEHHH U Ha3bIBaHHUE UX IO
MEX[yHapOIHO! W TPUBHATEHON HOMEHKIIATypE C HCTIOIb30BAHIEM ONPEEIEeHNS 1 TAOIHIIbI
PacTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEMIECTB IT0 COCTaBY U CEOUCHEAM C OTIOPOil Ha OTIpEIeeHu s,
CXEMBI ¥ TaOJIHIly paCTBOPUMOCTH.

CocraBieHne TaOJINIbI TEHETUUECKUX PSIIOB M cXeMbl «I eHeTH4yeckasi B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPIaHUUECKUX COeIUHEHUI» 0] pyKOBOJCTBOM II€[arora.

[Tporuo3upoBaHue CBOHCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
TPYIIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIOJIb30BAHUEM CXeMBI «I eHeTHYecKas B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI» 0] PYKOBOACTBOM II€[arora.

CocraBieHre MOJIEKYISIPHBIX YPAaBHEHHH PeakIii, MIIMIOCTPUPYIONIUX XMMHIECKIE CBOMCTBA
M3YYIEHHBIX KITACCOB U CNOCOObI NOIYHeHl sl BEIECTB N3YUSHHBIX KJIACCOB, TPYIIL, a TAKKe

HO/ITBEPIKTAIOLIMX TeHETHYECKYI0 B3aUMOCBSI3b MEXK/Iy HUMH, C OTIOPOii Ha BepOaIbHYIO CXeMY B
Ka4eCTBE 3pUTEIbHOMN OINOPHI.

CocTaBiieHre MOJIEKYJISIPHBIX YPaBHEHHUH peakinii o cXeMaM C IpeBapUTEIbHBIM 00CYXKICHUEM
BBIOOPA pearupyronmux BeIecTB.

Berancnenue mo ypaBHEHHSIM XHMIUYECKUX PeaKInil KOJIN4ecTBa, 00bEMa, MacChl BEIIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOILYKTOB PEAKIHH 110 AJITOPHTMY.

[TnarnpoBaHMe M OCYIIECTBICHNE HA IPAKTHKE XMMHIECKOTO SKCIICPIMEHTA M HAOIIOJCHHS 110
PYKOBOJCTBOM y4YHTEJIS.

DopMyIMPOBaHKUE BBIBOJOB 0 PE3YJIbTATAM IKCIIEPUMEHTA C UCIIOJIB30BAHUEM OTIOPHBIX CIIOB.
DopMynupoBaHKE C TIOMOIIBIO I1€]arora 1 BEIIOIHEHUE TPaBMII Oe30MacHoi paboTh! B 1a00paToOpHu
P UCTIOIB30BAHUU XUMHUYECKON TOCY B U 000PYAOBAHMSI.

Hcnonp3oBaHue MpU BHITIOIHEHNH YUeOHBIX 3alaHUI U B IIPOLIECCE UCCIIEI0BATENBCKOM AESTENbHOCTH
HAaY4HO-IIOITYJISIPHOM JIMTEPaTypbl XMMUYECKOIO COAEPIKAHMUs, CIIPABOYHBIC MATEPUAIIbI, PECYPCHI
HurepHera, ocyniecTBiIeHHe BEIOOPA 1101 PyKOBOACTBOM HAaCTaBHHKA.




BreiTecHeHue OZHOT'0O MeTaJljla APYTI'MM U3 paCTBOpPaA COJIH.

Na6opatopHble 1 NpakTMYeckue paboTbl
JlabopamopHble onbimuil:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAHMM.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM C
KHUCJI0TaMH.

PazsoxeHue rugpokcuaa meau(ll) npu HarpeBaHuM.
Ilpakmuyueckas paboma:

Ne 7. PerieHue sKcnepuMeHTa/IbHBIX 33/ja4 110 TeEMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeJUHEHUI».

BbiqucneHus
— 110 ypaBHEHUSIM XUMHYECKUX PeaKLINI

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C 0H0p0171 Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa 1 CIIPABOYHBIX MAaTE€PUAJIOB, TPAMOTHOE UCIIOJIB30BAHUEC U3YYCHHOTO TIOHSATUHHOTO
arrapara Kypca XuMHUU € UCIIOJIb30BAHUEM IlIaHA, OTIOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. Bewectso n xumuueckue

peakuum, 4y

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (44)

ITlonsamue o CKopocmu XUMUYECKou peaxkyuu. @aKmOpbl,
elusAwue Ha CKopocmbs XUMUYECKOU peaxkyuu. Tlonsamue o
COMOCEHHbIX U 2emePOCEHHbIX pPeaKYUusx. Honsmue 06

06pamuMblx u HEO6pamLLWblx XUMUYECKUX  pearkyusix.

Tousmue o XUMUYECKOM paesHosecuu. CMemeHue

XUMUHYECKO20  pABHOBECUSL. @deOpbl, siauAwowue Ha

CKOPOCMb XUMUYECKOU Pearyuu U NON0HCEHUEe XUMULECKO20
pasnogecusi. Kiaccugukayusi xumuueckux peaxyuii no

PA3HbIM OCHOBAHUAM.

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH U MPUMEHSTH 3TU MOHSTHUS P OIMCAHUH CBOHCTB BEIIECTB U

HX MpeBpaIleHui.

KrnaccngunupoBats XMMHYECKHE PEAKIMN 0 Pa3IHIHBIM IPH3HAKaM.

Y cTaHaBIMBaTh 3aBUCHMOCTD CKOPOCTH XMMHUECKOW PEaKIMK OT Pa3InYHBIX (PaKTOPOB MOA

PYKOBOJCTBOM y4YHTEIIS.

[Iporao3upoBaTh BO3ZMOXKHOCTH MPOTEKAHHS XMMIUECKIX MIPEBPANICHIH B PA3IIMIHBIX yCIOBUIX MOCIE

MIpeaBapUTENbHON pabOTHL.

DrpenensiTs OKHCIUTEN U BoccTaHOBUTENH B OBP.

CocTaBisTh DIEKTPOHHBIH OallaHC PeaKIyy.

[TpON3BOANTH BEIYMCIICHHUS IO XUMHUYECKUM YPAaBHEHHSIM M0 alrOPHUTMY.

BrIcTpanBaTh pa3BEPHYTHIE IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OPMAIIMIO U3 yIeOHHUKA U

CIIPAaBOYHBIX MaTepHAaNOB, TPAMOTHO MCIIOJIB30BaTh N3YUEHHBII TOHATHIHBII annapar Kypca XUMHA

THOCJIE TIPEBAPUTEIBHOTO CTPYKTYPHUPOBAHHUS MaTepHala.

Vcrionp30BaTh IpH BBITOMHEHUHN yIEOHBIX 3a/ITaHUH U B IPOIECCE HCCIIEI0BATEIHCKON IEITETbHOCTH

HaYYHO-TIOMYIISIPHYIO JIATEPATypy XUMHUIECKOTO COJePKaHuUsl, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI

WHTepHeTa nocie KOHCYIbTAINH C TI€aroroM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHSTHI, a TAKKe CMBICI TEOPHH HIIEKTPOIUTHIECKON UCCOINALNY C

OTOPOH Ha CXEMBI.

DOBICHATH MPUYUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIIBIO TIearora.

CocCTaBIATh ypaBHEHHS TUCCOIMAIIMN KUCIIOT, IEJI0YeH 1 COoJIel, OHBIE H COKpaNIEHHbIe HOHHEIE

YpaBHEHUSI XUMHIECKHIX PEeaKINii HOHHOTO OOMeHa.

[L1aHIpOBATh M OCYIMIECTBIATH HA MPAKTHKE XUMHIECKHE SKCTIEPUMEHTHI, IPOBOJIUTH HAOIIOICHNS,

JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM SKCIIEpHUMEHTa MOCIe IPeIBAPUTEILHON paboThIL.

CaenoBath npaBuiiaM 6€30mMacHOi paboTHI B 1a00PAaTOPUU ITPU UCHOIb30BAHUN XUMUYECKON MTOCYABI U
000py0BaHUs MO KOHTPOJIEM TEeAarora.

[Ipon3BOANUTE BHIYMCIEHUS O XUMHYECKUM YPaBHEHHSM.

BrICTpanBaTh pa3BEPHYTHIEC MICEMEHHBIE H YCTHBIE OTBETHI C OITOPOit Ha HH(OPMAIIIO U3 yIeOHUKA 1

55




CIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO HCIIOJIb30BaTh U3yUCHHBIN MOHATHWHBIN anmapat Kypca XUMUH
T0CJIe MPEABAPUTENHLHOIO CTPYKTYPUPOBaHHS MaTepyaa.

Hcnonb3oBath NpH BHIIOJIHEHUH YIE€OHBIX 3aJJaHUH U B IIPOLIECCE UCCIIEIOBATENBCKON AESTENbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIEP KaHUsI, CIIPABOYHBIE MAaTEPHAJIbI, PECYPChI
HuTepHeTa mocie KOHCYIbTalluU C IeJaroroM

9 KUIIACC

(2 4 B HEZEMIO, BCETO 68 1)

MpumepHbie Tembl,
packpbiBatolme AaHHbI pasgen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBoAMMOe
Ha UX U3yyeHune

OCHOBHOE cogeprkaHue

OCHOBHbIE BUAbI A,eATENIbHOCTU
obyuatrowmxca

Paspen 1. BemecTBo M XMMHYecKHe peakiyu (104)
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IloBTOpEHUE U YT1yG1eHHne
3HaHMI OCHOBHBIX pPa3Ae/oB
Kypca 8 kiacca

(10 49)

[Neprommaeckuii 3akoH. [leproauaeckas cucreMa XUMHIECKHX
anemenToB JI. YI. MenneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB XUMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, KU, KaJIbLHUS U UX
COeIMHEHUH B COOTBETCTBUH C MOJOKEHUEM NIEMEHTOB B
MEPHOINUECKON CHCTEME U CTPOSHUEM HX aTOMOB.
Krnaccnduxanms 1 HOMeHKIIaTypa HEOPraHNIECKHX BEIECTB
(MexxyHapoHAs U TPUBHANBHAS). XHUMHIECKHE CBOUCTBA
BEIECTB, OTHOCSIINXCSI K Pa3JINYHBIM KJlaccaM
HEOpraHWYeCKUX COeMHEeHnI. [ eHeTnueckas cBs3b
HEOPTaHWIECKHX BEIIECTB.

CrpoeHue BelecTBa: BUABI XUMIUECKON CBSA3U U THUIIBI
KPHUCTAIUINIECKHUX PEIIETOK. 3a6UCUMOCIb CBOLUCE 8elyecins
oM Ux cmpoeHus.

XMMHUUECKUE PeaKIH. KIaCCU(PHUKAINST XUMUIECKUX PeaKIIi
10 Pa3JINYHBIM OCHOBAHHSIM.

Teopust 2MEKTPOIUTHIECKOH TUCCOLMAIN

JeMoHCTpauumn

1. Mozesiu KpUCTa/JINYEeCKUX PeIIETOK HeOpraHU4eCKUx
BelleCTB.

2. KopotkonepuonHast v IIMHHOTIEPHOAHAS (GOPMBI
INepromuueckol CHCTEMBI XUMUYECKHX DIIEMEHTOB

J. 1. MenneneeBa

[paktuueckas padorta Ne§ «Peakunyu nOHHOTO 0OMeHa»
IMpakTraeckas pabota Ne 9 «KauecTBeHHbBIE peaKIIUN Ha HOHBI
B pacTBope".

KontponbHas padoTta Ne6 «3neKTpoIuTHIECKAasT TUCCOTHAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHUO/0B, KAJIUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosndeckoit cucreme /[l M. MeHiesieeBa ¢ onopoii Ha aJIrTOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCcKHe BellleCTBA U3y4eHHbIX KJIACCOB C OOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuceIBaTh 061Me XUMUYECKHE CBOMCTBA BellleCTB Pa3/IMYHbIX KJIACCOB, TOATBEPXKAATh
CBOWCTBA IpUMePaMU MOJIEKYJIAPHBIX YpaBHEHUH XUMHUYECKHUX PeaKI 1 C OOpPOH Ha CXeMy.

OnpezensiTh BUJ XUMUY€ECKOU CBSI3U M THI KPUCTA/LJIMYECKOM PEIIETKH BelleCTBa C OOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENTBHOTO
pas6opa.

BoicTparBaTh pa3BépHYThbIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMalMI0 U3 yueGHUKA U CIPAaBOYHBIX MaTePHAJIOB, TPAMOTHO HCIO0/1b30BaTh U3yY€eHHbIH
MOHATHUHHBIN annapaT Kypca XUMHUH.

Hcnosnb30BaTh NpHy BEINOJHEHUH yueOHBIX 3aZlaHUH U B TpOLiecce UCCIeJ0BATETbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPY XMMHUUECKOI'0 COZlePKaHus, CIPaBOYHbIE
MaTepuasbl, pecypcsl UHTepHeTa o/ pyKOBOACTBOM lefjarora.

PackpbIBaTh CMBICI TEOPUH NIEKTPOIUTHIECKOI auccoruanyu. OObICHATh IPHIHHBI

3NIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBisTh ypaBHEHHs TUCCOLMAIIMY KUCIIOT U LEJI0YeH, TOTHBIE U COKPAI[CHHBIE XUMUUECKUE

YpaBHEHHUS] XMMHYECKUX PEAKIMi HOHHOTO 0OMeHa.

Pa3aen 3. HemeTasiibl

M UX COeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTHUKaA
XUMHYECKUX 3J1eMeHTOB VIIA-
rpynnsl. I'asoresnt

(44)

O611as XxapaKTepUCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX
cTeneHu okuciaeHus. CTpoeHue U pU3nvecKre CBOKWCTBA
HNPOCTHIX BEIECTB — rajioreHOB. XUMHUYECKHe CBOHCTBA Ha
npuMepe xjiopa (B3auMo/IeiCTBHE C MeTa/JIaMH,
HeMeTaJIJIaMU - BOJJOPO/IOM U KUC/IOPOZ0M,
weao4amu).XnopoBoopo . CosnsiHasi KUCIOTa,
XUMUYECKUE CBOWCTBA, No/1y4eHue, IpUMeHEeHHE.
KauecTBeHHbIe peaKLiM1 Ha raJIoreHU/-UOHBL. Jelicmsue
X/10pa u XA10p0800dopoda Ha Op2aHU3M HeN08eKd.

OGBSICHSITD 0611[1ie 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX COeIMHEH U B
npejiesiax MaJibIxX IIEPUO/IOB M TJIaBHbIX MOArPYI [leproandeckoi CHCTEMbI XMMUYECKUX
3JIEMEHTOB C y4ETOM CTPOEHHS UX aTOMOB C HCII0JIb30BAaHHUEM CXEMBI.

XapakTepu3oBaTb GpU3HUECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BENECTB rajioreHoB (Ha
MpHUMepe XJIopa) U CJ0XKHbIX BEIeCTB (XJI0POBO/[0PO/Ia, XJI0OPHAA HATPUS), CTOCOOBI UX
MoJIyYeHus], IpUMeHeHYe U 3HaYeH e B IPUPO/ie U KU3HH YesI0BeKa Iocjie
CTPYKTYPUPOBaHUS MaTepHaJa.

OnpezensiTh rajJIoOreHU/-MOHbI B PACTBOPE C MCII0/Ib30BaHHUEM TabJIHIbI "XapaKTepHbIe
peaKIy Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJISTh Ha MPAKTHKE XUMUYECKHEe IKCIIEPUMEHTHI, TIPOBOAUTh
HaBJII0/IEHHS, [IeJ1aTh BBIBO/IbI 110 pe3yJ/ibTaTaM SKCIEPUMEHTA MOCJIE PeJBapUTENbHON
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BaxkHelire XJIOpUAbI U UX HAXOXK€HHUe B IIpHUpoJe.

JleMoOHCTpauuu

BujieomMaTepuasbl: raJoreHbl U UX COeJUHEHUSI.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U NpaKTHYeCKHUe paGoThl
JlabopamopHulii onbim:

PacniosHaBaHMe XJI0pPH/I-MOHOB.

paboThL.

CyieioBaTh NpaBUJIaM 6e30nacHOM paGoThI B IaGOPATOPUH TPH UCIIO/Ib30BAHUH XUMUYECKOH
HOCY/ibl U 060PYAOBaHUSA 0/ PYKOBOJCTBOM IleJjarora.

BeicTpauBaTh pa3BEépPHyThIe IUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOpMaLMIO U3
y4eGHUKa U CIPABOYHbIX MaTEPUAJIOB, FPAMOTHO HUCII0JIb30BATh U3y4YeHHbIH NOHATUHHBINA
anmnapar Kypca XUMHH.

Hcrosib30BaTh IIPY BBINIOJHEHUH Y4eGHBIX 3alaHUH U B IpoLiecce UCCIeJ0BaTeIbCKON
JeSITeJIbHOCTH HayYHO-MOMYJ/ISIPHYIO JIMTEPATYPY XUMUYECKOTO COZIEPIKAHMs], CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O61masn
XapaKTepUuCTHUKa
XUMHYECKUX 3/ieMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 4)

061as XxapaKTepUCTHKA 3J1eMeHTOB VIA-rpynmnsl
OCo6EeHHOCTH CTPOEHUSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe sl HUX CTeNeHU oKkucaeHus. CTpoeHHe U
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTponHsle MogUUKALUY KUCJI0POJA U CEPBI.
Xumuryeckue CBOMCTBa cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3nYecKre U XMMUYECKHeE CBONCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCUABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCU0B. CepHasi KUCJI0Ta, PU3nuecKue

Y XMMHUYeCKHe CBONCTBA (001He KaK MpeICTaBUTE s
KJIacca KMCJIOT U crnelfudruiecKre), IpuMeHeHHe.
CepHuUCTas KMCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba nosyveHus cepHoll kuciomol. COJIM cCepHOU
KHUCJIOTBI, Ka4YeCTBeHHasl peaKLysi Ha CyJIbdaT-HOH.
Haxoxx/ieHue ceprl U eé coeAUHEHNUH B IPUPO/E.
Xumuueckoe 3azpsisHeHUe oKpyxcaroujell cpedsl
coeduHeHUsIMU cepbl (KUuc10mHble 0oxcdu, 3azpsi3HeHue
8030yxa U 8000éM08), ChOCO6bI €20 NpedomaepaujeHus..

JeMoHCTpauumn

Kosneknuu (BugeomMaTepuasbl): cepa v eé coeIMHEHUsI.
06yr/iMBaHHe caxapa Mo/, IeCcTBUEM
KOHLIEeHTPUPOBAaHHOMN CEPHOU KHUCJIOTHIL.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onbimoil:

O6HapykeHHUe CyJIbdaT-UOHOB.

B3aumosiericTBHe pa36aBJIeHHONW CEPHON KUCIOThI C
IIMHKOM. BoIuucseHus

M0 YpaBHEHUSIM XUMUUECKHX PeaKIuii;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 ux
coeMHEeHUH
C y4E6TOM CTPOEHUS UX aTOMOB C 0IIOPOH Ha cxeMy "Hi3MeHeHUe paZiuycoB B IOArpynnax".
XapakTepusoBaTb GpU3HUUECKHE
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Ccepbl U eé coeJUHeHUH (cepoBo0po/a, OKCH/I0B
Cephbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX OJYYEHUSs], TPUMEHEHNE U 3HAYEHUE
B IPUPO/Jie U >KU3HU YesI0BeKa C OIIOPOM Ha CXeMY U IJIaH.

OnpezensTh HaJW4YMe CyIbdaT-MOHOB B PAaCTBOPE.

OGBSACHATD CYLHOCTb 3KOJOTHYECKUX IIPOGJIEM, CBS3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpPOBaHUsI MaTepuasa.

[lnaHMpOBaThb U OCYLIECTBJISATh Ha NPAaKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
Hab6JII0IeHHs, IeIaTh BBIBOABI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CnenoBaTb NIpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
nocy/ibl M1 060pyA0BaHus 0/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUHUCIEHHS 0 XUMUYECKHUM YPaBHEHHUSAM I10 aJITOPUTMY.

HWcnosib30BaTh NpHY BHINOJHEHHH yUYeOHbIX 33/laHUH TEKCThI yyeGHYKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cUCTeMy XMMUUYeCKHUX 3jieMeHTOB /I. U. MeHzieieeBa, TabIuIy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

Hcnosp30BaTh NpY BEINOJTHEHUH y4e6-

HBIX 33/JaHUH U B Ipoliecce UCCIel0BaTeNbCKOH AesTebHOCTH HayYHO-MOMYJIAPHYIO0 JIUTepaTypy

XUMHUYEeCKOT0 COZiep>KaHHUs, CIPaBOYHble MaTepHaJibl, pecypckl MHTepHeTa

I10CJIe KOHCYJIbTALIMH C I1e/1aroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, ¢pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepUCTHKA 371eMeHTOB VA-rpynnsl.
0Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHH.

A3oT, pacnpocTpaHeHue B NpUpoje, GU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMOieCTBHE C MeTa/lIaMU U
HeMeTaJl/IaMU - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AmMMaK, ero pusrndyeckre U XMMHUYeCKHe CBOMCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'O pacTBoOpa),
nosy4yeHue v npuMeHeHue. Coi aMMOHMUS, UX QU3HUYECKHe
Y XMMHUUYeCKHe CBONCTBA (pa3JioiKeHHe, B3aUMOJlefcTBUe
Co LeJI04aMu), IpuMeHeHre. KayecTBeHHast peakLis Ha
MOHBbI aMMOHHUSI.

A30THas KMCJI0Ta, eé Gu3nyecKre U XMMUYEeCKHe CBOMCTBa
(ob1urue Kak mpesCcTaBUTEs KJIacca KUCJIOT U
cnenuduryeckue). A3oTucTas KucjaoTa. crnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B KaueCTBe MUHEPAIbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpyscaroujeli cpedbl
coeduHeHUAMU azoma (Kucs10mHule 0oxcou, 3azpsi3HeHuUe
8030dyxa, NoY8bl U 8000EM08).

®ocdop, anromponnsie modugukayuu gocgopa,
dusnyeckre U XMUMUYECKHE CBOWCTBA (B3aUMO/JeCTBUE C
MeTa/UIaMH, HeMeTaJllIaMH, KOHYeHMpUpPOB8aHHOU a30MHoLl
U cepHoll Kucaiomamu).

Okcug pocdopa(V) u dochopHas kucaoTa, GU3ndecKre U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha dochaT-HOHBIL.

Hcnosb3oBaHue ¢pochaToB B KaueCTBe MUHEPAJIbHBIX
yA00peHUi. 3arpsisHeHHe IPUPOJHbIX BOJJOEMOB
docdaramu.

JleMoOHCTpauuu

Kosneknuu: pocdop 1 ux coeTUHEHUS.

B3anMopelicTBUe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeJibIo.

JlabopaTopHble U NpaKTU4YeCKHe paboThl
JlabopamopHble onvimbvl:

1. B3auMoelicTBHe coJieid aMMOHHUSA C IIEJ10YbIO.

2. O3HaKoMJIeHHeE ¢ 06pa3iaMu a30THBIX U GoCcHOPHBIX
yA00pEeHUI.

IIpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3ydeHHe ero CBOMCTB.

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyIIbl U UX
coeJMHEHUH € y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BellleCTB a30Ta U ¢ocdopa 1
MX coeJMHEHUH (aMMHaKa, cojled aMMOHHUS, a30THOH KUC/IO0ThI, HUTPATOB, OKCH/AA
docdopa(V) u docopHoii kucaoThl, pocdaToB), CHOCOOHI UX MOJSYIEHHUs, TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0BeKa C UCI0JIb30BaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCII0/Ib30BAHUEM TAOIHIIbI
"XapakTepHble peaKL[M1 Ha KATUOHBI U aHUOHBI'".

OGBSCHATD CYLIHOCTb 9KOJIOTMYECKUX TIPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM COeJUHEHUN
asoTa u pocdopa B OKpyKalllel cpee.

[l1aHMpOBATE U OCYLIECTBJIATH HA PAaKTHKe XUMHUYeCKHUe SKCIIepUMEHThI, IPOBOAUTH
Hab6JII0JeHHs, JleJJaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBUJaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
ocy/ibl M1 060pyA0BaHUs.

[Ipou3BOAUTb BEIYUCIEHUS 10 XUMUYECKUM yPaBHEHHSIM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 3a/JaHUHM TEKCThI y4eGHUKA, CIPaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMHUUYeCKHUX 3jieMeHToB /I U. MeHze1eeBa, Tab ULy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJieH B BOJie, 3JIeKTPOXUMHUYECKUH Psfl HANPsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BHIIOJHEHUH Y4eOHbIX 3aZlaHUH U B ITpoIiecce UCCIe0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJISIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C NelaroroM
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Buruucaenus
— I10 ypaBHEHHUAM XMMHUY€ECKHX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynmbl.

Yriepoj 1 KpeMHHMH U MX
coeJMHEeHUs

(84)

Yriepog, asuioTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusndyeckre U XUMHUYeCcKHe
cBo¥cTBa. Afcopbuusa. KpyroBopoT yriieposa B Ipupoe.
OKcuAbl yriaeposa, ux GusnyecKkue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
JleiCTBYE Ha )KMBble OPraHU3MBbl, N0/Iy4eHue

U IpUMeHeHUE. IKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); czunomesa 22106a.16H020
nomenJieHus1 KAUMama; napHuKogwlil sggexm.

YrospHas KUC/IO0TA U €€ CoJIH, UX GU3ndecKre U
XHUMH4YEeCKHe CBOI‘/JICTBa, nosiyyeHue  IpuMeHeHHeE.
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnoswzosaHue kap6oHamos 8 6btmy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmae.

Kpemuu#i, ero pusnyeckue u xumuieckre cBoMcTBa (Ha
npuMepe B3aUMO/IeCTBUs C META/LJIaMH U HEMETAJIaMHU),
nosyveHue u npuMeHeHue 8 3J1eKmpoHUKe.

CoeduHeHusi kpemHus 8 npupode. Obujue npedcmasieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucno/1vb308aHue 8 Obimy, MeduUyuHe, NPOMbIULIEHHOCMU.
Baokc-Heliwue cmpoumesibHble Mamepuawl: Kepamukda,
cmek/0, yemeHm, 6emoH, sces1e306emoH. [Ipo6aembl
6e30nacHO20 UCN0/1b308AHUSI CMPOUMENBbHBIX MAMeEPUA/I108
8 N08CEOHEBHOU HCU3HU.

JleMoOHCTpauuu

Moseu KpUCTTMYECKUX PEIIETOK aJiMa3a, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop61usi pacCTBOPEHHBIX BeL|eCTB aKTUBUPOBAHHBIM
yraém. [IpoTuBoras.

BI/IAGOMaTepI/IaJIbI: CUJIMKAaTHadA NPOMBbIIIJIEHHOCTb.
Mojesu MoJIeKyJ1 OpraHU4YeCcKHX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKHe paGoThI
JlabopamopHulil onbim:

KauyecTBeHHas peakijus Ha KApOOHAT-HOH.
Ilpakmuyueckue pabomevl:

Ne 11. [TonyyeHue yrIeKUCI0TO ra3a v U3y4yeHue ero
CBOMCTB.

Ne 12. PemieHue 3KCiepuMeHTa/lbHbIX 3a/,a4 10 TeMe
«HemeTasbl».

BoruucaeHus
0 YpPaBHEHHUAM XUMUYECKUX PeaKL Ui
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O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
COeJIMHeHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHE CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX coeJUHEHUH (OKCH/I0B yT/1epo/ia, yroJbHON KUC/IO0ThI, KApOOHATOB, OKCHAA
KPEeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX MOJIyYeHH s, IPUMEeHeHHe
Y 3HaYeHHe B IPUPO/Je U >KU3HU YesI0oBeKa.

OnpefiensiTb KApOOHAT- ¥ CUJIMKAT-

HOHBI B pacTBOpe.

OGBACHATD CYLHOCTb 3KOJOTMYeCKUX NP06JieM, CBSI3aHHBIX C HAX0X/JeHHeM YIJIeKHCJIOro rasa
B OKpY>Kalollel cpejie.

[ly1aHUpOBaTh M OCYIECTBJAATh Ha IPAKTHKe XMUMHUYeCKHe 3KCIIePUMEHTHI,

[IpoBOAUTE HAGJIIOEHUS, [leJIaTh BbIBOJbI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CrnenoBaThb npaBusiaM 6e30nacHoi paboTel B 1a60paTOPUH NPH UCIOJIb30BAaHUHM XUMHUUYECKOH
ocy/ibl M1 060pyA0BaHUs.

HWcnosib30BaTh NpHY BHINOJHEHUH yueOHBIX 3a/JaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHX 3jeMeHTOB /JI. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HaNPsDKeHUH
MeTaJlJIOB) NI0C/Ie KOHCYJIbTAI[MH C I1eJaroroM.

HWcnosib30BaTh NpH BHINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COZep>KaHUs, CIpaBOYHbIe
MaTepHasel, pecypcbl UHTepHeTa




Paspeu 2. MeTa/I/1bl M MX coeguHeHU (20 4)

Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

0611as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
METaJI/IOB Ha OCHOBaHHUH UX IIOJIOXKEHUS B
[leprojuuecKoi cUCTEMEe XUMUYECKUX 3/IEMEHTOB

. U. MeHieneeBa U cTpoeHus aToMoB. CTpoeHue
MeTa/u10B. MeTainyeckas CBA3b U MeTa/lJIM4ecKas
KpUCTa/UIMYeCcKas peléTKa. JJIeKTPOXUMHUYECKUH P,
HanpsbKeHUH MeTasnoB. Pu3nyecKkre U XUMUYeCKHe
CBOWCTBA MeTa/IJIOB (B3aUMO/I€eHCTBHE C KMCJIOPO/OM,
BOJOM, KucioTamMu). O6wue cnoco6bl NoAY4eHust
Memasos.

IloHsimue o koppo3uu Memanios U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagsl (cmaav, 4yzyH,
dropaaroMuHull, 6pOH3a), UX NPUMEHEHUEe 8 Obimy U
NnpOMbIWAEHHOCMU.

JleMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3laMu MeTaJLJIOB U CILJIABOB, UX
dU3NYeCKUMU CBOMCTBaMHU.

Mojesii KpUCTAJIMYECKUX PeLIETOK METAJJIOB.
Buseomarepuasibl: KOppO3usi METAJLJIOB.

JlabopaTopHble U NpaKTU4YecKUe paboThl
JlabopamopHbwie onvimbvl:

O3HaKOMJIeHHE ¢ 00pa3LaMH CIIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKIMH1 MeTaslla C KUCIO0TOH OT
HPUPOABI MeTaJla.

Buruucaenus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIU.

PackpbIBaTh CMBIC/ M3yYaeMbIX IOHATUH U IPUMEHSTD 3TH MOHSATHS IIPU ONMUCAHUU CBOMCTB
BelleCTB U UX NpeBpalleHuH.

OOG'BSICHATDH 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-META/IJIOB U UX
COeIMHEHUH C yY6TOM CTPOEHHUsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHNE METAJLIOB, 0611e GU3NYeCKHe U XUMUYeCKHe CBOMCTBA METAJLJIOB.

XapakTepu30BaTh 061He CIOCOOBI NOJYyYEeHNUS METAJJIOB IOC/Ie CTPYKTYPUPOBaHUSA
MaTepuasa.

CneznoBaThb npaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUHU XUMUYECKOHT
ocyibl U1 060PyZ0BaHUsI.

[Ipor3BOAUTD BEIYUCAEHUS 10 XHMUYECKUM YPABHEHUSM.

HWcnosib30BaTh NpHU BHINOJHEHHH YUe6HBIX 3a/JaHUH TEKCThI y4eGHUKA, CIPABOYHbIE
MaTtepuassl ([lepuoanyecKyro CUCTEMY XMMHUUYeCKHUX 3J1eMeHTOB /. U. MeHzeieeBa, TabIumy
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEH B BOJE, 3JIEKTPOXUMHUYECKUH PsiJi HANPsDKEHU I
MeTaJlJIoB).

HWcnosib30BaTh MpHU BBINOJHEHWU Y4e6HbBIX 33JaHUH U B IPOLiecce UCC/Ie0BaATEbCKON
JlesITeJIbHOCTH HAYYHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUSA, CTPABOYHbIE
MaTepuasbl, pecypcbl UHTEepHETa Hoc/ie NpeBapUTeIbHON KOHCYJIbTAllUK C Iejarorom

Tema 8. BaxkHeiimue
MeTaJLJIbl U MX COeAUHEHUS
(164)

lesnouHble MeTasbl. [losoxkeHue B [lepuoguyeckoit
CHUCTEMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHzeneeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B Ipupo/e.
dusnyeckre U XMMUYeCKHe CBOKWCTBA (Ha MpuMepe

HaTpud U KaJII/IH). OKCI/IAI)I U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IpyMeHeHMe 1eJI0YHBIX METAJIIOB U UX COeIMHEHUH.
[llesiouHO3EMEIbHBIE METAJJIbl MAarHUM U KaJlbLUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKux 3jieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Pusndeckre U XMMHU4YeCKHe CBOMCTBA.
BakHelune coeiuHeHUs Kanblus (OKCUJ, THIPOKCHUT,
coun). XKécmkocmb 800wl U cnocobbl eé ycmpaHeHUs..

OGbSCHATD 061Me 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPyIINax U
HX COeJJUHEHHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB METAJIIOB U UX
coeiuHeHUH (OKCU/IOB, TUAPOKCUOB, COJIEM) C OIOPOM HA CXeMY, CIOCOObI UX MOJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U XKU3HU YesIOBEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIUH HOHBI METAJIJIOB (MarHus, aJTlOMUHUS, [IUHKA,
»KeJsle3a, MeJI1) C UCII0JIb30BaHUEM TabIULbl "XapaKTepHble peaklluy Ha KATUOHbI".

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, ZIeIaTh BBIBO/BI 110 Pe3y/IbTaTaM 3KCIIepUMEeHTa.

CnenoBaThb MpaBuUIaM 6€30MacHON paboThI B 1a60paTOPUH IPH UCIIOJIb30BAHUH XUMUYECKOH
NOoCy /bl U 060pyA0BAHHUA.

[Ipou3BOAUTD BLIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHzesnieeBa, ctpoenue
aTtoMma. HaxoxzeHue B npupoge. Pusndeckue u
XMMH4YeCcKHe CBOWCTBA. AMpOTepHbIe CBOWCTBA OKCHJA U
TUAPOKCUAA.

XKeneso. [lonoxenue B [leproguveckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupose. Pusnyeckue u
XUMHUecKHe cBoMcTBa. OKCH/BI, THAPOKCU/BI U COJH
xese3a(ll)

u xese3a(lll): coctas, cBo¥CTBa U hosyueHue.

JleMoOHCTpauuu

B3auMogelicTBUe HaTpHs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HaTPUs U KaJlusl.
OkpalrBaHue JIaMeH! HOHAMH KaJIbLIUsl.
B3aumoieicTBre OKCHIa KaJbLHs C BOJOMU.
BuseoMarepuaibl: ropeHue xesie3a B KUCI0PO/ie U XJIOpE.

JlaGopaTopHble U NPaKTHYECKUE PaGOThI
JlabopamopHble onbimbl:

O3HakoMJIeHHe c 06pa3LiaMu aTlOMUHUSA U ero CIJIaBoB.
AMdoTepHbIe cBOMCTBa 'MAPOKCH/A aIFOMUHUS.
KauyecTBeHHbIe peaKlIMy Ha MOHBI XKeJie3a.

KécTkocTb BoAbI M METO/bI €€ yCTpaHEHHUS.
IIpakmuyeckue pabomuil:

Ne 10. Pemienue skcnepuMeHTaJIbHbBIX 337124 [10 TeMe
«MeTasLnbI».

Bouruucaenus
110 ypaBHEHUSIM XUMUUECKUX peaKIui

BoicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CTIPaBOYHbIX MaTepHasIOB, TPAaMOTHO HUCNO0/1b30BaTh U3y4YEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHY BBINOJHEHUH y4eOHbIX 3aZlaHUH U B IPOLieCCe UCCIe|0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHATUA 06 OpraHU4YecKknx selecrTsax, 10y

Tema 9. lNepBoHayanbHble
XMMUYEeCcKne NoHATUA 06
OpraHUYecKnx BeLLecTBax

O6wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUN  yrJepoja.
[lepBoHaYa/ibHbIe MOHATHS 06 OPraHUYECKHX BellecTBaX
KaK o0 CoelMHeHUsAX yryepojaa (MeTaH, 3TaH, 3THJIEH,
alleTWIeH, 3TaHOJI, TJIMIEPUH, YKCyCHass KHUCI0Ta). HMx
cocmas u Xxumudeckoe cmpoeHue. Kaaccugpukayus
opeaHuvecKux seujecms. [IoHATHE 0 GUOJIOTUYECKH BOXKHBIX
BellleCTBaX: XXMUpax, 6esKaX, yrjieBoJax — W HUX POJIM B
’KU3HU YesloBeKa. Mamepua/ibHoe eQUHCMBO Op2aHUYeCcKUX

O6BsACHATD NPpUYHHDbI MHOI‘OO6pa3I/IH BeleCTB, HJJINCTPHUPOBATb B3aUMOCBA3b
HEOpraHUu4eCKHx COEAI/IHeHl/Iﬁ yrjepoa U OpraHM4eCKHx BeleCTB 1o pPyKOBOACTBOM
yquTeJid.

O6BACHATH ycioBuUda 6€30MacHOI0 UCI0JIb30BaHUs BeleCTB U XUMHUYEeCKHUX peaK]J,I/Iﬁ B 6bITy.

XapaKTepusoBaTb POJib XUMHWH B PA3JIMYHBIX cd)epax AeATeJIbHOCTH mo,qeﬁ, OCHOBHbI€E
BeleCTBa U MaTepuaJibl, I(pUMEHAEMblI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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U Heop2aHu4eckux coeduHeHull.

[Ipypo/iHblE HCTOYHUKH YTJIEBOLOPOAOB (YroJb,
HNPUPOAHBIN ras, HeQTh), IPOAYKTbI UX NepepaboTKH, UX
pOJIb B GBITY U TPOMBIILJIEHHOCTH.

Paspeu 4. O606menne Matepuana 1o kypey «Heoprannueckas xuMusi»(4 4)

Tema 10. Xumus 1 okpyxatomiass | HoBble MaTeprasibl ¥ TEXHOJIOTHH. BelecTBa 1 XapakTepu3oBaThb POJib XMMHUHU B pa3IMYHBIX chepax AesTeTbHOCTH JII0/iel, 0CHOBHbIE
cpena, lu MaTepHaJibl B I0BCEHEBHON XU3HHU YesloBeKa. XUMUSA U BellleCTBa U MaTepHaJibl, IpUMeHsIeMble B }KU3HHU COBPEMEHHOT0 YesI0BeKa.
370poBbe. besonacHoe uCnoJib30BaHNe BeLECTB . O6bACHATD yC/10BUA 6€301aCHOT0 UCN0/b30BAHHUS BEIIeCTB U XUMUYEeCKUX PeaKUH B GbITY
Y XHMUYECKUX PeaKLHH B GBITY. AHanM3MpoBaTh U KPUTHYECKH OLeHUBATh HHGOPMALMIO O BJUSHUU IPOMBIIJIEHHOCTH,
OCHOBBI 3K0JIOTHUYECKOH IPAaMOTHOCTH. XUMHUYECKOE CeJIbCKOr0 X035IMCTBA, TPAHCIOPTA U JIp. HA COCTOSIHHE OKPYKaroleH cpe/bl.
3arpsi3HeHHe OKpy»Katolell cpefipl (pesiesibHO YMeTb 0Ka3bIBaTh NEPBYIO IOMOLb ITPH XUMHUUECKHUX 03KOraxX U OTPABJIEHUAX.
JlonycTrMas KoHIeHTpauus Bemects — [11K). [IpyHUMATb y4acTHe B 06CYXAEHUH NIP06JIeM XUMUYECKOH 1 9KOJIOTMYeCKON HallpaB/JIeHHOCTH,
PoJib XMMHUH B pellieHUH 3KOJIOTHYECKUX IPo6ieM BbICKA3bIBaTh COGCTBEHHYO TO3ULUIO 110 TPo6JIeMe U IIpeJjlaraTb BO3MOXKHBIE Iy TH eé
pelleHHUsAC Onopoi Ha UHPOPMALMIO U3 yYeOHHUKA U CIpaBOYHbIE MaTePHaJIbl, pECYPCHI
060611eH1e MaTepUaja o 060611eHMe U CUCTeMaTHU3aLUs [0 KypCy HHTepHeTa
Kypcy «Heopranuueckas «Heopranuueckas XuMus»

XUMHUA», 34

[Ipn paspaboTke pabouyeil mporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUQPOBLIX)
06pa3oBaTeJbHbIX PECYPCOB, SABJSAKMIUXCA Y4eGHO-METOAUYECKMMH MaTepuasaMH (MyJbTHMeJUHHblE MPOrpaMMbl, 3JeKTPOHHble YYeOGHHUKW W 3a/JaYHUKH, 3JIeKTPOHHBIE
6UBJIMOTEKY, BUPTYaJibHbIe J1a60OpPaTOPHUU, UTPOBBIE MIPOrPaMMBbl, KOJJIEKIUH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMBIMHU i1 06YYeHUSI U BOCITUTAHUS
pa3/IMYHBIX TPYIII I10J1b30BaTe e, Ipe/ICTaBJIeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U PeaU3YIOIUMHU AUAAKTHYecKHe Bo3MOXHOCTH UKT, co ieprkaHue KOTOPbIX
COOTBETCTBYET 3aKOHO/IaTeJIbCTBY 00 06pa3oBaHHUH.
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