MyHUIUITATEHOE aBTOHOMHOE 00111€00pa30BaTeNbHOE YIPEKIACHHE —
cpeHss obmeobpasoBaTenpHast mkona Nel4l

«IIpunsTOX U )Y TRepRIaTon
11€J[ATOTHYECKUM COBETOM Tl PO MY C)V COII Ne 141
MAOY- COII Ne 141 ko] “M.A.Antydhnesa.
TIpotokon Ne 8 ot 08.02.2024 Hpm{a3 N( 22-0 0108.02.2024

[Ipunoxenne k afanTHPOBAHHON OCHOBHOM 00pa30BaTelLHOM IPOrpaMMe OCHOBHOT'O
ob1mero obpa3oBaHus [UId 00yUAOLIMXCS C 3a1ePIKKON TICUXUYECKOr0 310POBbS

Pabouas nporpamma
no yyedOHOMY npeamMery
«XHMHA»

r. ExarepunOypr,
2024



OI'JTABJIEHUE

[TOSACHUTEJIBHAS BATIMCKA .......ooitiiiiiiieie ettt 3
OO01mast XapaKTEpPUCTUKA YICOHOTO MPEIAMETA «XUMUSD «..vvvvvevrersreasveasveesseeseeenes 3
[enw 1 337291 U3YICHHUS YICOHOTO MPEAMETA «CXHMUSD «.vvovvvevveenveeveesieesinesneens 5
Ocob6enHnocty 0TOOpa M aanTaIliyd y4eOHOTr0 MaTeprasa M0 XUMHH.................. 6

Bunsr nesarenpHocTH oOydaromuxcs ¢ 3I1P, o0ycinoBineHHbICOCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTAMHM W OOECIEeUHUBAIOIINE

OCMBICJIEHHOE OCBOEHHE COJIEP)KaHUN 00pa30BaHUs 110 MPEAMETY «XUMUS ..... [
MecTo yueOHOro mpeaMeTa « XUMHUSD» B YICOHOM TITAHE .....cvverrreereerieerieesinesnnens 7
COAEPXAHUE YYEBHOT' O ITPEJAMETA «XUMUS».....cvoiviiiiiiiciicicice 8
B KITACKC ..o 8
D KITACC ..o 11
[TpumepHBIE KOHTPOIBHO-U3MEPHUTETHHBIC MATEPUATBI TIO XUMUU .....oevvvenerense 16
[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA YUYEBHOI'O ITPEJIMETA
«XUMUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA ................ 18
JINIHOCTHBIC PE3YITBTATBL.v.eetuvvvreistrressssresssstenesssseeeassneesssssssssssesssssseesssssessssssessnnes 18
METATPEIMETHBIE PE3YIIBTATB .....vveuveeseessreaseeasseesseesseessresseaseesseesseessnessneesseenses 18
TIPEAMETHBIE PEBYIIBTATD ....vvvereriesreesnresssneeaneeassseessneesnnesssneeaneseaneeesnneesnneesnneens 20
B KITACKC ..ottt 23
O KITACKC ettt 25
TEMATHUYECKOE TNTAHHUPOBAHUE .......cociiiiiiiiiieeee e 27



[TOACHUTEJIBHA A 3AITNCKA

Pabouast mporpaMmma mo XuMHUHU ISl 00YUaAIOIMIUXCS C 3aJEPKKOUIICUXUYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIEr0 OOpa30BaHMsI COCTABJICHA B
coOTBeTCTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM
ocHoBHOTO 00mero obpaszoBanus ([Ipuka3 Munnpocsemienus Poccun ot 31.05.2021 .
Ne 287, 3apeructpupoBan MuHuctepcTBOM toctunuu Poccuiickoit ®Denepanun
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii aanTHPOBAHHON
OCHOBHOM  00pa30BaTENbHOM TMPOrPaMMON  OCHOBHOTO  00mIero oOpa3oBaHUS
oOy4Jaronuxcst ¢ 3aJep>KKOM MCUXUUIECKOro pa3Butus (ogo0penHoi pemiennem GYMO
no oOuieMy obpaszoBanuio (mporokona ot 18 mapra 2022 r. Ne 1/22)) (nanee — ITAOOII
00O 3I1P), IIpumepHoii pabouel mporpaMmbl y4eOHOTO MpeaMeTa
«Xumusi» (6a30BbIi ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTAHUS O0YYaIOIIUXCS
IpU TOJYYEHUH OCHOBHOIO OOIEro 0Opa30oBaHUs, C YYETOM pacHpeleieHHBIX IO
KJlaccaM  MpOBepsAEeMbIX TpeOOBaHMM K  pe3yJbTaraM  OCBOCHHMS  OCHOBHOM
0o0pa3oBaTEIbHOM MPOTPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHUsS U SJIEMEHTOB
CoJiepKaHusl, MPEJICTABJICHHBIX B Y HUBEPCATHHOM Ko upukaTope no xumuu, Konuenuuu
npenojaBanus yueOHOro npeaMera «XuMus», B 00pa3oBaTelibHbIX opranu3anusx PO,
peanu3yIMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XumMusi»

VYuebnsiii mnpeamer  «XUMHS»  BXOAUT B MNPEAMETHYHO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpEeaMEThI». B cucTteMe ecTecTBeHHOHAay4YHOro O0pa3oBaHUs
XUMUS KaK Y4EOHBIN TIPEeIMET 3aHMMAaeT BaXKHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOJIBI,
GbopMHpPOBAaHNY HAYYHOW KApTHUHBI MHUPA, CO3[aHUHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX I TOBCETHEBHOM W3HMU, HAaBBIKOB 37I0POBOTO W 0E€30MacHOr0 s
YeJloBeKa M OKpYXKalollel ero cpeasl oOpaza KU3HHU, a TakKe B BOCHHUTAHHUH
JKOJIOTHYECKOHN KYJIbTYPBI.

YcenemHocTh M3y4eHUsI XMMHUU CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coONo/lecHeM TMpaBWyl  0O€30MacHOM pabOThl TpPH  BBHINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUU C IPYTUMH IIpEaMETaMu
LIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
I'maBHOM Maeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (DOPME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarONIUXCS W WX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaep:xaHuM TaHHOTrO Kypca MPEICTABICHBI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHUE COCTaBA WU CTPOCHUS BEUIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHHUE CBOMCTB BEUIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUIN U MyTEN YIIPABICHUS UMHU
B LIEJISIX MOJIYYEHHMS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3yUYE€HHUS HEOPraHMYECKON XUMHUM COCTABIISIET aTOMHO-
MOJIEKyJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEIECHUSMH O CTPOCHHHM aToma, BHJAX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHYECKUX PEAKIIHII.

B u3ydeHun kypca 3HaUUTENbHAS POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MporpaMMbl B Mpolecce 00yUYeHUs MO3BOJIUT 00yYaromuMCs
¢ 3I1P ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETEHIIUU U ITOHATH POJIb M 3HAYEHUE XUMUU
Cpelu ApYruX HayK O MPUPOJIE.

W3ydyeHne XxumMuu CcrocoOCTByeT (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOIIOJCHHE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO NPAKTUYECKOIO IPUMEHEHUS Hay4YHbIX
3HaHUW, OCHOBAaHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeameTaMu «OKpyKarolnui MUPY,
«Duzuka», «buonorus», «l'eorpadus», «Marematuka» U GOPMHUPYET KOMIIETCHIIUH,
HEOOXOAUMBbIE JJIs1 IPOAOJIKEHUST 00pa30BaHMsI B 00JIACTH €CTECTBEHHBIX HaYK.

W3ydyeHne XuMuUM CIOCOOCTBYET pa3BuTHIO y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKUMOHAIBHOM  TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh HHGOPMAIIMIO, MPEACTaBICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MPEAMETa IJIsi PA3BUTUS KUZHEHHOW KOMIETEHIIUH
oOyuaromuxcst ¢ 3I[IP 3akimouaeTcss B yCBOGHMHM OCHOBBI XMMHUYECKHUX 3HAHMI,
HEOOXOAMMBIX JI1 MOBCEIHEBHOM »W3HHU;, HABBIKOB 3JI0POBOTO M 0OE€30MaCHOro i
YeJI0BeKa M OKPY’KaIOIIEeH ero cpenbl o0pas3a >KU3HU; (OPMUPOBAHUU SKOJIOTHUECKOU
KYJBTYPHI.

[Iporpamma oTpaxkaeT coaep:kaHue OOYyYEeHHs] MpEeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3[1P. OBnanenne yyeOHbIM
MpPEAMETOM «XUMHUSD» MPEACTABISAECT ONPENEIECHHYI0 TPYAHOCTh JJIsi 0Oy4aronIuxcs ¢
3I1P. D10 cBs3aHO C OCOOCHHOCTSIMHU MBICITUTEIBLHON ACATEILHOCTH, MMEPHOTNYSCKUMU
KOJI€0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHbIM HMHTEPECOM M HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeoposeHusT TPYAHOCTEM B M3YyYEHUU YUEOHOTO TpeaMera «XUuMUsD»
HeoOxoauMa ajanTaius o0beMa M XapakTepa yueOHOTO MaTepuaia K MO3HaBaTeIbHBIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYaromMxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBISITH B3aMMOJIECHCTBUE Ha
MTOJINCEHCOPHOM OCHOBE.

TeopeTtnueckui Marepuall PpEKOMEHAYETCS M3y4daTb B IPOLIECCE MPAKTUUYECKOU
NesTebHOCTH. BO3MOXKHO BBIJIETICHUE OTACIbHBIX YPOKOB Ha pEIICHUE 3aa4 B CBSI3U CO
CIIO)KHOCTBIO aHanm3a TekcTa oOydaromumuca c 3IIP. Opranuyeckoe eIHMHCTBO
MPAKTUYECKOW ¥ MBICIUTEIBHON NIEeATeTbHOCTH OOYYalolUXCs Ha YpOKaxX XHUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XUMHYECKHX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MPU U3YYEHUH XUMHH YIENSIETCS HU3YyUYEHUIO «CKBO3HBIX)
MOHATHIA U (OPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.
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IIeJIl/I U 3aJaI1 U3yUYCHUS y‘l€6HOI‘O npeamerTa «XHMMHUD»

Obwue yeru w3ydeHHWs y4eOHOro mpeameTa «XHWMHS» TPEICTABICHBI B
[IpumepHoii  pabGodyeil mporpamMmme OCHOBHOTrO obOmiero oOpazoBanusi. OHH
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI Ha pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOued KylnbTypbl. OOyueHHe YMEHHUIO YYUThCS U
IPOJI0JKATh CBOE 00pa30BaHUE CAMOCTOATEIBLHO B HACTOSIIIIEE BPEMS SIBIISICTCS] OAHOU U3
BaXHEHIINX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAIOLUXCS
CBEPCTHHUKOB, OCBaMBAIOIINUX OCHOBHYIO o0pa3oBaTeIbHYIO nporpammy,
JTOMUHHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TaKUE Yyeiu, Kak:

* GopMUpPOBAHHE  HWHTEIUICKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TPUHATUIO  PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS Ha CHUCTEMAaTU4YeCKOe NPUOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM IMO3HABATEIIBHOW NESITENbHOCTH, HAYYHBIM M MPAKTUYECKUM
METO/IaM TO3HaHUs, (HOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

= oOecrnieyeHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YUAIOIIMMUCS OTBITA
pa3HOOOpa3HOU NIESITEIIbHOCTH, MO3HAHUS M CaMOITO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCATbHOE 3HAYEHUE JI Pa3IUIHBIX
BUJIOB JICSITEILHOCTH;

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

* ¢opMupoBaHUE y OOYYAIOMIMXCS TYMAHHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUU I BHIPAOOTKU HKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
3I0POBbS U OKPYXKAKOLIEW NPUPOIHON CPEBI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIis U HAMPABICHHOCTH AaJbHEHIIEro
oOy4eHus.

Kypc HanpasiieH Ha pelieHue cleayommx 3a0ay, 00eCeynBaOIIUX pean3alio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JAEATEIbHOCTHOIO MOJXO0J0B K OOYYEHUIO XUMHUU
obyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs:

* (¢hopMUpPOBAHHUE TMEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX TNPEACTABICHUNA O
BEILIECTBAX, MX MPEBPAlICHUSAX W MPAKTUYECKOM MPUMEHEHUU;, OBJAJCHUE
MOHSATUMHBIM aNlapaToOM U CUMBOJIMYECKUM SI3BIKOM XHUMUMU;

" 0CO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKd Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAIICHU HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbI MHOIMX SBJICHUW JXUBOW W HEXKHUBOU
MPUPOJIbL; YTIYOJIIEHUE NPEICTaBICHUN O MAaTEPUATIbHOM €MHCTBE MUPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CTIOCOOHOCTHIO aHATTM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYaAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro OOpallleHusi C BEIIECTBAMHU, MCHOJIb3YEMbIMHU B TOBCEAHEBHOM
KU3HH, YMEHUEM aHAJIM3UPOBAaTh W IUJIAHUPOBATH HSKOJOTUYECKH Oe30I1acHOe
MOBECHUE B IIEJISIX COXPAHEHUS 3/I0POBbs U OKPYKAIOIICH CpeIbl;

* (opMHpOBaHHME YMEHUI YCTAHABIMBAThH CBSI3U MEXIY pealbHO HAOIIOAaeMbIMU
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCAMH, IPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" IpUOOpPETEHHE OMbITa MCIOJIb30BAHUS PA3JIMUHBIX METOJIOB M3YUYEHHS BEIIECTB,
HAOJIOICHUS 332 UX MPEBPAICHUSIMU TIPU TIPOBEICHUNA HECIOXKHBIX XMMHYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPECTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTHYECKUX TpoOieM, B TOM YHCIEC B NPEIOTBpAIlCHUH
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3/IaHUU
ONTHUMAJbHBIX YCIOBHH Ui YCBOCHHMS MPOrpPaMMHOIO MaTepuaia OOydaroIUMHUCS C
3IIP. bonbumioe BHUMaHHE AOKHO OBITH yAEleHO OTOOpy ydyeOHOro marepuana B
COOTBETCTBUM C MPUHIUIIOM JAOCTYITHOCTH IIPU COXPAHEHUU OOIIEro 6a30BOro ypOBHS.
OH 10JIKeH 10 COIepKaHUI0 U 00bEMY OBITh aIaNITUPOBAHHBIM Tt 0Oy4varotuxcs ¢ 3[1P
B COOTBETCTBHUU € MX 0COOBIMHU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. CrieyeT 00JIerynTh
oBJajZicHue MmatepuajioM ooOyuawomumucs c¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBACHEHHSI C CHCTEMAaTHYECKUM [OBTOPOM, MHOTOKPAaTHOM TpPEHUPOBKOM B
MPUMEHEHUN 3HAHUN C HUCIOJIb30BAHUEM IPUEMOB AITOPUTMU3ALMK M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJig MOJHOLIEHHOTO YCBOEHHSI Y4E€OHOro MaTepuana UMeeT
ornopa Ha MEXIIPEIMETHBIE CBSI3W BOIIPOCOB, U3Y4YAEMbIX B JAHHOM KYypC€, C TaKUMH
yueOHbIMU mpenMeramu Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccmaTtpuBaTh OAMH M TOT JK€ Y4YeOHBbIM Marepuall C pa3HbIX TOYEK 3PEHMUS,
MEXIPEAMETHBIE CBS3M CIMOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, O0jiee MPOYHOMY
3aKPETUICHUIO TIOJYUYEeHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHIA.

[Ipy moAroToBKE K ypOKaM YUHUTENb JODKEH MPEeayCMOTPeTh (hOPMHUPOBAHUE Y
oOy4Jaronmxcst yMEHui aHaIu3upoBaTh, CPAaBHUBATh, 0000IIATh U3yYaeMblid MaTepHal,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPaboTy, OCYILIECTBISATH CaMOKOHTposib. Heobxoaumo
NOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBHOCTBIO pPeueBOro O(OpPMIICHHSI BBICKa3bIBAHUN
obyuatommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSAMM TOBEICHUS U AesiTelbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMA  KOHTPOJIb
cOOJII0/IEHU TTPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEICHUH Jab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.



Bunbl nestesibHocTH o0yuarmmxcs ¢ 3I1P, o0yciioBjIeHHbIE 0CO0BIMU
0o0pa3oBaTeJIbHBIMH MOTPEOHOCTAMH U 00€ecTeYHBAIONIHE OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus 10 NpeaMeTy « XUMMSI»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TOTPpeOHOCTSIMU. [loMuMO MIUPOKO
ucrnonbzyeMblx B OOIT OOO o6mmx sl BceX 00Yy4YaroIuXxcsi BUAOB JEATCIbHOCTH
CleayeT YCWIUTh BHJBl JCATEIbHOCTH, CIHEeUU(PUUYHBIE IS JaHHOM KaTeropuu
OOy4JaroIuxcs, JIsi 00ECIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJACpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUJICHUE MPEIMETHO-MPAKTUYECKON NEITEIHbHOCTH C aKTUBU3AINEI
CEHCOPHBIX CHUCTEM; YEepEIOBaHUE BUJIOB JEATECIBHOCTH, 3aJCHCTBYIOMINX pPa3IUYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOEHHE MaTepualia ¢ OMOPOM Ha aJrOpUTM; «IOIIArOBOCTH» B
M3YYEHUM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3yalbHOM OMOpHI (TUIaHbI,
oOpasLibl, CXEMBI, Ia0JI0HBI, ONOPHbIE Ta0NULIbI). /{1 pa3BuTusa y oOyuarommxcs ¢ 311P
YMEHHs JieJlaTb BBIBOJIBI, (POPMHPOBAHHMATPAMOTHOTO  PEUYEBOr0 BBICKA3BIBAHUS
HE0OXOIMMO MCII0JIb30BaTh OMOPHBIEC cIoBa U Kimile. Oco60oe BHUMaHUE CIEAYyeT
YACIUTH OOYUCHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTaBJICHNE PUCYHOYHBIX U
BepOaJbHBIX CXEM, COCTaBJICHHWE TaOJNMI, COCTaBJieHHE KIacCU(PUKAIUA C
0003HaYCHHBIMU OCHOBAHUSMH JUIS KITaCCU(DUKAIIMK U HATIOJIHEHHUE UX MPUMEPaMH U JIp.
TemaTnueckass 1 TEpMHUHOJIOTHYECKAs JieKkcuka cooTBeTcTByeT OOII

000.

Jns obyuarommxces ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpenmery. I[lpoBoauTcs chneunuanbHas padoTta Mo
BBCJCHUIO B AKTHBHBIH CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TEpMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yasIbHas
MO/IepKKa, aITOPUTMBI PAOOTHI C ONMPEICICHUEM, OITOPHBIC CXEMBI JIUIS aKTyaJIn3alluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEr0 00pa3oBaHUs yUEOHBIM MpeaMeT «XUMHUS» BXOJIUT B
npeaMeTHYy0 00sacTh «EcTecTBEeHHOHAyUYHBbIE MPEIMEThD) U SIBISETCS 00s3aTENIbHBIM
IUTS U3YUYCHHUSL.

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

Copnepxanue ydeOHOTro mpenmera «XuMmus», npeacrasieHHoe B I[IpumepHoit
paboueit nporpamme, cootBercTByeT GI'OC OO0, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTesIbHOM MPOTpaMMbl OCHOBHOTO OOIIETro 00pa3oBaHus M0 y4eOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IlpumepHOM amanTUpPOBaHHOM  OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMe OCHOBHOIO 0OIIEro oOpa3oBaHUS OOY4YaIOIIUXCS C
3a/IepKKON ICUXUUECKOTO Pa3BUTHSL.



COHEPXAHUE YUEBHOTI'O ITPEAMETA «XUMU»

8 KJIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHUS

[penmer xumun. Pone xumuu 6 scusznu yerosexa. Tena u Bemecrsa. Gusnueckue
CBOMCTBA BEIECTB. ATperaTHOEe COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BemecTBa u cmecu. CriocoObl pa3nenenus cmecei. [IpaBuina 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M JIA0OpaTOPHBIM 00OpyJoBaHUEM. [lousamue o memooax HNO3HAHUS 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCHUTENIbHASE aTOMHasi Macca. [IpocTeie u cloXkHbIe BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass (opmyna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUMU.

Ou3nyecKne H XHUMUYECKUE SBJCHHUS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIHMM. 3aKOH COXPAHEHUS MAacCChl
BemiecTB. Kilaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaMU
paboTel B jabopaTopuu U NpuéMaMu OOpallleHus ¢ JTaOOpaTOPHBIM 000PY/IOBAHUEM;
U3y4YCHUE M OMHCAaHHE (PU3HUYECKHX CBOWCTB OOpa3llOB HEOPraHWUYECKUX BEIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJACHCAIINS BOABI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHON
MIPOBOJIOKU, B3aUMOJCHCTBUE MeNla C KUCJIOTOM) SIBJICHWU, HAOIIOJEHUE U OIUCAHUE
MPU3HAKOB MPOTEKAHUsI XMMUUYECKUX peakiuil (pa3jokeHue caxapa, B3auMOJECHCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pasieneHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BbIMIAPUBAHUE, JAUCTHIUISIIMS,
xpomatorpadusi), MPOBEJICHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIKCAHUE
pe3yJbTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO37IaHUE MOJIEJICH MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxxHelllnne npeacTaBUTEIM HEOPraHMYECKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopog — snemMeHT W mpocToe
BelecTBO. HaxoxaeHrne KUciaopoa B MpUpoe, GU3NIECKHEe U XUMUICCKHUE CBOWCTBA.
Peakiuu ropeHHsI MPOCTHIX U CIOXKHBIX BemlecTB. CIOCOObI MOMyYeHUsT KHUCIOopoaa B
naboparopuu u npomviuiiennocmu. Ilpumenenue kuciopona. Ilonstue o6 okcuaax.
Kpyrosoport kucnopoaa B npupoje. O30 — aiiompontas Mooupukayus KUciopood.

Tennosoii 2¢hppexm xumuueckou peakyuu, mepmMoxuMuiecKue ypasHeHus, 3K30- u
SHIOTEPMHUUYECKUE PEAKIIUU. TONIUBO: YeOoub U MemaH. 3azpsa3Herue 8030yXa, YCUleHUe

1 3nech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3y4EHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENILHOM IliaHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOSl.

Boaopoa — anemeHT u npocrtoe BemecTBo. HaxoxkneHne Bogopona B MPUPOJE,
du3nyueckrue U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOoObL nonyuenus. [IoHsITHE 0 KUCIOTAaX U COJISX.

KonuuectBo BemectBa. Monbs. Monsipass macca. 3akoH ABoraapo. MoJisipHbIii
00BEM ra3oB. Pacdetsl mo xumuueckoi popmyse. PacueTsl MaccoBOi JOIM XUMUYECKOTO
AJIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérhl 1o XuMUYECKUM YPaBHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocraB, cTpoeHre U MOJIEKYJIBl. Boda kak
pacmeopumens. PacTtBOpbl. [lonsmue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACmEopax.
IHlonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOM J0JIM BEIIECTBA B
pacTBope (MpOLIEHTHAsl KOHIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHul. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHEIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe okcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUE C BOJOM, Kucimoramu, Imenodamu). OcHoBanus. Kiaccudukanus
OCHOBaHHWi: WIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
duznveckue M XUMHYECKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICMCTBHE C OKCHIAAMU
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [loyuenue ocHo8anui.

Kucnotsr: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMU, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMM, HA MIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobsl nomyyenus. P akTHBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJiel, cnocobwl nonyveHus,
B3aUMOJICHCTBHE COJICH ¢ METAJJIAMU, KUCIIOTaMHU, 1I€JI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonarue o0 aM@oTepHBIX THAPOKCHAAX (HAa TMpPUMEpPe LHUHKA U AIIOMUHUSA):
XumudecKkue ceoucmea (83aumooelicmsue ¢ KUCIOMAaMu U werouamu, pasilodxceHue npu
Hazpeeanuu) u noaydeHue.

['eHeTnueckass CBS3b MEXKAY KJIacCaMH HEOPraHWYECKUX  COCIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI HKCIIEPUMEHT: KAYECTBEHHOE OIPEIETICHUE COJIEPKaHUS KUCIOPOa
B BO3/[yX€; MOJYYCHHE U M3yUYCHHE CBONCTB KUCIOPOa; HAOIIOCHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHMS U MPEKpaIIeHus: ropeHus (rmoxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB M OMMCAHUE UX CBOWCTB; MOJYYCHUE U U3yUCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HabMoAeHne 00pasioB BEMIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEM pPacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM OJIEN paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HATPUEM U KajlbIleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB); OINpPEIEICHUE pPACTBOPOB KHUCIOT U WLIENOYEH C TOMOUIBIO
WHIUKATOPOB; HCCIIEOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOMIOZICHNE W3MEHEHHS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3yueHue B3aumoiercTBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUWl HEUTpalM3aluH; T[OJy4EeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pACTBOPA COJIU; PEIICHUE IKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiiaccbl HEOPraHMYECKUX COECIUHEHUI.

Iepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumn4yeckux iemMeHToB /. U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasA

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble MONBITKU KJIaCCUPUKALUA XUMHUUECKUX AJIeMEeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIEC U IETOYHO3EMETbHBIE METAILIIbI, TAJIOT€HbI, THEPTHBIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgomephsvle OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3akoH. Ilepuoanyeckas cucremMa XUMHUYECKUX DJIEMEHTOB
. U. Menneneea. Koporkonepuoanas u orurnonepuoonas dhopmsl [lepuognaeckoit
cucteMbl xumuueckux a1eMeHToB . M. Menneneesa. [leprobl u rpyrinsl. Pu3nyecKkun
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonvl. IneKTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMUYecKux 31emMeHToB Ilepuonnyeckoi
cuctembl JI. WM. MenneneeBa. XapakTepUCTMKa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxkennto B [lepnonnueckon cucreme J[. 1. Menaeneena.

3axonomepnocmu usMeHeHUs. C8OUCME INEMEHMO8 MALbIX NEePUOO08 U 2NAGHbIX
noozpynn, 6 3aBUCUMOCMU OM AMOMHO20 (NOpA0K06020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. M. Menoenees — yuénviil u epaxrcoanun.

Xumuyeckass cBsi3b. KoBaneHTHas (mojisipHass W HEMOJISIpHAsi)  CBSA3b.
InekmpoompuyamenbHOCmb amomo8 Xumudeckux snemenmos. IoHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJICHHS] U BOCCTAHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKUI OKCIEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJUUIOB; B3aUMOJEHUCTBUAE TUIPOKCUAA LIUHKA C PACTBOPAMH KHCIJIOT U ILIEIOYEH;
IIPOBEJICHUE ONBITOB, WUIKOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHus, COSTUHECHHUS).

MesxknpeaMeTHbIe CBSI3H

Peanuzanusi MeXIpeIMETHBIX CBSI3eM NpU HU3YYEeHUM XHUMUU B 8 Kjacce
OCYILIECTBIISIETCS YePe3 UCIIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX TTOHATUH, TaK
U TIOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMHU Il OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YyHOIO ITUKJIA.

OO6mIue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaiu3, CHUHTE3, KiaccuduKanusi, NEPUOJUYHOCTb, HAONIIOJCHHE, SKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUN 3apsi, BEIIeCTBO, TeJO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, (PM3MUECKHE BEIMYUHBI, SIUHUIIBI U3MEPCHHS,
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KOCMOC, TUTaHETHI, 3BE371b1, COHIIE.

buonorus: dotocunTes, nprxanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIC IOPOIBI, TOJIE3HBIC
HCKOIIaeMble, TOTJTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XMMHYeCKasi peaKkius

[lepuoguuecknii 3akoH. Ilepuogumyeckass cHUCTEMAa XHUMHYECKHX SJIEMEHTOB
. WU. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMICTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kallvs, KaJblUsd U UX COCAUHEHUN B
COOTBETCTBHUM C MOJIOKEHHUEM 3JIEMEHTOB B [leproinueckoil CUCTEME B CTPOECHHUEM HX
aTOMOB.

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

Knaccudukaiuys 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHbIM Kjlaccam
HEOPraHMYECKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX pEeakluil Mo pa3IMyHbIM MpU3HaKaM (IO YUCIY U
COCTaBy YYacTBYIOLMX B PEAKIUHU BEIIECTB, O TEIUIOBOMY 3((PEKTy, IO N3MEHEHHIO
CTENEHEH OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 00pamumMocmu, no Yuacmuro
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE peakiuu. 1epmoxumuyeckue ypasHeHus.

Ilouamue o cropocmu xumuueckou peaxkyuu. I[lowamue 06 obpamumvix u
Heoopamumbulx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. [lonamue o xumuyeckom pasnosecuu. Cmewjenue Xumuyecko2co pasHo8ecusl.
Daxmopwl, 6IUAIOWUE HA CKOPOCHbL XUMUYECKOU PeaKyuu U NOA0HCEeHUe XUMUYECKO20
PasHogecus.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C UCIIOJIL30BAHUEM METOIa JJICKTPOHHOTO OaaHca.

Teopus 3AEKTPOJIUTHYECKON IUCCOLMALNHU. DIEKTPOIUTHYECKAS ITUCCOLUALMS.
DJIIEKTPOJIUTHI U HEINEKTPOIUThl. KaTHoHBI, aHMOHBI. Mexanusm ouccoyuayuu eewyecmas
C PA3UYHBIMU BUOAMU XUMUYecKol ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
1 cia0ble DIIEKTPOITHUTHI.

Peaknimm moHHOTO OOMEHA. Y CIOBHUS MPOTEKAHUS PEaKIMii HOHHOTO oOMEHa J0
KoHUA. [TosHbIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peaKInil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMH W COJ€il B CBETE MPEACTaBICHUN 00 AIEKTPOIUTHIECCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTUOHBI W AHHUOHBL:
XJopua-, OpoMun-, woauiA-, cyibdar-, KapboHar-, cuiIMkar-, (ocdar- aHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLINS, ATFOMUHUA, XKele3a (2+) u (3+),
Menu (2+), uHKa, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX.

XUMHUUYECKHM SKCIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTALIMYECKHUX
pPEHIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB M HeMeTaJuloB (rpadura u anmasa),
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CIOXKHBIX BEIIECTB (XJIOpUJA HATpus), UCCIEAOBAaHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALIMKI KUCIOT, MEI04YeH 1
coiiei  (BO3MOXXHO HCIOJB30BAHME BHUJIEOMATEPHUANIOB); TPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKUA TPOTEKAaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BbIJIEJICHHE raza, 00pa3oBaHHUE BO/Ibl); ONBITOB, WLIIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  (rOpeHue, peakiuu  paslioKeHHUs,
COCIMHEHHUS); pacro3HaBaHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIBI0 KauyeCTBEHHBIX
peaKuuii Ha HOHBI; PEIICHUE PKCIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 UX coelMHEHUS

OOmiast  xapaktepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTeTIeHU OKuciaeHus. CTpoeHue 1 Gu3nYecKue CBONCTBA IPOCTHIX BELIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIAMH,
HEMETAJUIAaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisgHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xiopa u
X710p08000pooa Ha Opeanusm yenogeka. BaxkHeWllne XJIOpPUAbl U UX HAXOXKIECHUE B
IPUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (u3MYECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAAa U CEpBHI.
AnnoTtponHsle MOAU(PUKALUU KUCIOpPOJAa U cepbl. XUMHUYECKHE CBOMCTBA CEphl
(B3amMoelcTBHE C Hememanlamu — BOAOPOJOM H KHUCJIOPOJOM, METaJUIAMM,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcHJoB. CepHast KucinoTa: pu3nyecKkue
M XuMmuyeckue cBoWcTtBa (oOmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBEHHas peakuus Ha cyib(aT-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxyuu,
niedrcauue 8 0CHO8e NPOMbBLULTIEHHO20 CnOcoba noaydenus cepHot kuciomol. Haxoxnenue
cepbl M €€ coelMHEeHUW B mpupoje. [IpumeHeHnue cepbl U ee cOeqUHEHUN BOBITY U B
MPOMBIIUIEHHOCTU. Xumuueckoe 3azps3HeHue oKpyrcaroueli Cpeovl coeoOuHeHUs MU cepbl
(Kucnomuule 0024cou, 3az2psizHerue 6030yxa u 8000EM08), CHocobbl €20 NPedomepauyeHUs.

OO01ast xapakTepucTHKa 3J1eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, XxapakTepHbIe CTSIICHU OKHCICHUS.

A30T, pacmpocTpaHeHue B MNpupoje, (usMueckue W XUMHUYECKHUE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIJaMM M HEMETaUIaMU - KHCIOPOAOM U  BOJOPOJOM).
Kpyrosopor azora B mnpupoae. AMMmHak: (QHU3MUYECKHE U XUMHYECKHE CBOWCTBA
(oKHuCIIEeHHME, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), noiyueHue u npumenenue. Conn
aMMOHHS: COCTaB, PU3NUECKHE U XMMUUECKHE CBOMCTBA (pa3iio’KEeHUE, B3aUMOJICHCTBUE
CO IenoyaMmu), npumeHeHue. KadecTBeHHas peakiys Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHUYECKHE CBOMCTBa (oOmme u crnernuduueckue),
nonyuenue. Hutpartsl (paznoxenue). A3oTucras kuciiora. Mcnosnb3oBaHuEe HUTPATOB U
coJield aMMOHMSI B KayeCTBE MUHEPAJIbHBIX yIOOpeHuid. Xumuueckoe 3azpsazHenue
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OKpYHCaloweli cpeovl CoOeOUHEHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2ps3HeHUe 8030YXa,
Nnou8wvl U B000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, HU3NIECKUE U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaJUIaMH, HEMETaUIaMH, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBa, noayuenue. Illowamue o0 MUHepanibHwix
yoooperusax: Humpamsl u gocgamol. Ilonamue o komniekcHvix yooopenusax. O0mas
XapakTepucTuKa 31eMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOSHUS aTOMOB yTIEpoa U
KpeMHHs. BajeHTHOCThP M XapakTEpHBIC CTETNCHW OKHWCJICHHUS aTOMOB YIJIEpoja H
KkpeMmHusi. Pacipoctpanenue yriepoia B IpuUpoe, XapaKTEPHBIC CTENIEHN OKUCIICHHS.

Yrnepon, amnorponHble Moaudukamuu (rpadur, anmas), QUINYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BENMIECTB (B3aMMOICHCTBHE C METAJIJIaMH, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApncopOuus. Kpyrosopor
yraepoja B npupone. OKCUIbpl yriaepoja, Uux (PU3NYecKrue M XHMHUYECKHE CBOMCTBA,
MOJIyYECHHE U IPUMEHEHHUE, IEHCTBHUE Ha OpTraHU3M YelIoBeKa. JKolocuyeckue npoobemslt,
ces3anHble ¢ okcudom yenepooa(lV); eunomesa enobanvHozo nomenneHus KIUMama,
napHuxosvlil 3¢pghekm. YTOIbHAS KUCIOTA U €€ COJNM, UX (PU3NYECKHEe U XUMHUYECKHE
CBOWMCTBa, nonyueHue u npumeHenue. KadecTBeHHas peakius Ha KapOOHAT- UOHBI.
Hcnonbs3oBanne kapOOHATOB B OBITYy, MEIUIIMHE, TMPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

OOmue mpeactaBieHUs 00 OCOOCHHOCTSAX COCTaBA U CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriiepoja (Ha mpuMepe MeTaHa, dTUIeHa, TaHOJa, YKCYCHON KUCIOTHI. Hx
cocmag u xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eewecms. Ilonstue o
OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yIriIeBOAaX — U UX POJIH B )KU3HU
yesnoBeka. Mamepuanvroe eOuHCmeo OpeaHuyeckux U Heop2aHu4ecKux coeOUuHeHuUl!.

KpemHuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA (Ha mpuUMepe
B3aMMOJICUCTBHS C METaJUIAMH U HEMETAJNIaMH ), noJyderue u npuMmenenne. Coedunernus
KkpemHusi 8 npupooe. Qowue npedcmasienus oo oxcuode kpemuusa(lV) u kpemmuesoi
kucnome. Cunukamel, pusuyeckue u XuMuieckue c8olcmed, NoiyyeHue u npumMeHenue 8
ObIMY, NPOMBIUAEHHOCIMU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U O0p.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CmMeKlo, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCNOIBL306AHUSL CIPOUMETILHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHU.

XHWMHYECKUH DKCIIEPUMEHT: HM3ydeHHE OOpa3IOB HEOPTaHWYCCKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI, MPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHUI-WOHBI U
HAOJIFOICHUE TPU3HAKOB WX IIPOTEKAHUS; OIBITHI, OTpakaromue (Qu3ndeckue u
XUMUYCCKNE CBOWCTBA TAJOTCHOB M HMX COCAWMHCHUH (BO3MOXHO WCIOJb30BAHHC
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0pa3uaMu  XJOpUIOB  (TaJOr€HUIOB);
O3HaKOMJICHHE C oOpasmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEPUATIOB); HAOMIOACHUE TIpollecca OOYIJIMBaHUSI caxapa MoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3yUY€HNE XUMUYECKUX CBONCTB pa30aBICHHOM
CEpHOU KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOM peakiuy Ha Cynb(aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HaKOMJICHHE ¢ (DU3UYECKUMHU CBOMCTBaAMU a30Ta, ¢hocdopa
1 UX COCIMHECHHM (BO3MOXKHO HMCIIOJIH30BAaHNE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX
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U pochopHbIX yIOOpEeHMIt; TOTyYeHHE aMMUaKa U U3Y4YE€HUE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdaT-MOH M U3yueHUE NMPU3HAKOB HX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEIbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUIEOMATEPHUAITIOB); U3yUYEHUE MOJENECH KPUCTAIIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIIEHHE C MPOIECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPOHCTBOM MPOTHBOras3a; IOJyuyeHUE
YIJIEKUCIIOrO Ta3a M M3Y4YEHHE €ro CBOMCTB; MPOBEACHHE Kaue€CTBEHHBIX PEaKIMi Ha
KapOOHAT- U CWJIMKAT-UOHBI U W3Y4YEHHME NMPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIICHHUE C
OPOAYKLIHMENW CHIMKATHON IMPOMBIIUIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenre HeMETaIIIbl U UX COCTUHEHUSY.

MeTaJJIbl 1 UX COETMHEHUS

OO6m1as XxapakTepUCTHKa XUMHYECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUM HX
nonoxkenus B llepuoanueckon cucreme xumudeckux 3nnemeHToB [[. . Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBs3b U METalIMYecKas
KPUCTAJUINYECKAsl PEUIETKA. OJEKTPOXUMUYECKHUM PN HANPSHKCHUM METAJUIOB.
du3znyeckue U XMMHUYECKHE CBOMCTBA METAIIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, KkucioTtamu). Obwue cnocodowl noayuenus memannod. llonamue o koppo3uu
Memaios, OCHOBHble CNOcooOwvl 3awumvl ux om xopposuu. Cniasvl (cmaib, YyeyH,
O0panoOMUtUL, OPOH3a) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCHIU.

[Ilemounble MeTasubl: MOJIOKEHHE B Ilepuoguueckorl CHCTEME XUMHUYECKUX
anemeHTOB /. . MenneneeBa; crpoernue atomoB. Haxoxnenue B npupojae. Guznueckue
1 XMMHUYECKHEe CBOMCTBA (Ha ITpuMepe HAaTpus B Kajus). OKCHUIBI M THAPOKCHUIBI HATPUS
u kanus. [I[pumMeHeHue menoYHbIX METALIOB U UX COCTMHEHMUIA.

[IlemouyHO3EeMENBHBIE METAJJIBI MATHUM M KAIBLHH: MOJIOKEeHUE B [lepuoanueckoit
cucTeMe XuMu4eckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOXKICHUE
B npupone. Pusnyeckrue U XMMHUYECKHME CBOWCTBA MAarHus M Kanblus. BaxHenmme
COeMHEHUs Kajblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
YCMPAHEHUsL.

AfOMUHHIN: ToJI0KeHUE B [leproindeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB/I.
N. MeHnneneeBa; CTpoeHUE aTOMa; HAX0XKAEHUE B pupojie. PU3NUECKUE U XUMUYECKUE
CBOMCTBA aTtOMUHUS. AMQOTEPHBIE CBOMCTBA OKCUAA U THAPOKCHIA ATTFOMUHHUS.

Kenezo: nmonoxkenune B Ilepmoamyeckoil cuUCTEME XHWMHUYECKUX 3JIEMEHTOB /I,
N. Menpaeneesa; cTpoeHHUE aTOMa; HaX0XKJI€HUE B Tpupojie. PU3NUYECKUE U XUMUYECKUE
CBOMCTBa ’kene3a (B3aUMOJICMCTBUE C MeTajlaMH, KUCIOTaMM U COlsiMH). OKCHIBI,
ruapokcuasl u conu xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U nosyueHue.

XHUMUYECKHI SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3iaMu METaJlJIOB M CIUIABOB, UX
(Gu3HMUEeCKUMU CBOWMCTBAMH, HM3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO
HCIIOJIb30BAaHNE BHEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCHIA KaJIbIIA U
HATpHs C BOJOM (BO3MOXKHO MCIIOJIb30BAHKUE BHUIEOMATEPHAJIOB); UCCIEIOBAHUE CBOMCTB
KECTKOM BOJIBI; MpoIlECCa TOPEHUS JKejie3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
Kanblud, amoMuHus, 1uHKa, kenesa(ll) u xeneza(Ill), meau(ll)); nabmrogenue u
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OMHCaHWE MPOLECCOB OKpAIIMBAaHUS IUIAMEHH HOHAMH HaTpus, Kalus W KaJblus
(BO3MOKHO HCIIOJIb30BAHME BHICOMATEPHANIOB); UCCIEIOBaHHE aM(OTEPHBIX CBOMCTB
TUJIPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA; PEeUICHUEe SKCIIEPUMEHTAIBHBIX 3aj1ad 110
TeMe «BakHelre MeTaTbl U MX COSIMHEHUS.

Xumusa u okpyxncarowan cpeoa

Hoevle mamepuaner u mexnonocuu. Bewecmea u mamepuanvt 8 no8ceOHegHOU
JHCU3HU Henoseka. Xumus u 300posve. bezonachoe ucnonvsoganue eewjecms U
Xumudeckux peakyuu 6 oOwimy. Ilepsas nomowp npu XUMUYECKUX O0HCO2AXU
ompasneHusax. (OCHO8bl 3KON02UYECKOU 2epamMomuHocmu. Xumuueckoe 3azps3HeHUe
oKpyHcaroweli cpedwvl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Pob
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOIieM.

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

Xumuueckuul dKCnepumenm: uzyyeHue obpazyos mMamepuanos (Cmekio, Cniagvl
Memanios, NOAUMepPHble MAMeEPUATbL).

Me:xnpeamMeTHble CBA3M

Peanmuszannss MeXIpeaMETHBIX CBSI3€M NpU M3YYEHHH XMMUM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
U TOHATUH, SBISIFOIIUMXCS CHUCTEMHBIMU JUISl OTHEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAy4HbIH (DaKT, runoTesa, 3aK0H, TEOpus,
aHaJlu3, CHUHTE3, KiaccuuKauus, NEpPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMPOBaHUE, M3MEPEHHE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUNA 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUAIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKAash PEIIETKa, CIUIAaBbl, (PU3HUYECKHUE
BEJIUYMHBI, €AUHUIBI H3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Connue.

buonorusi: ¢otocuHte3, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJbHBIC
yI00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI NPAKTHYECKUX PA0OT:

1. JlaGoparopHoe oOopyJaoBaHuME H TpuUeMbl oOpamieHus ¢ HuM. llpaBuia
0e30macHoi paboThl B XUMUYECKON JabopaTopuu.

2. OuucTKa 3arps3HEHHON TOBAPEHHOM COJIH.

3. [Ipu3Haku npoTEeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyuyeHue KUCIOpoa U U3yYEHUE €ro CBOMCTB.

5. [losmyueHue BO1OpOAa U U3yUEHUE ET0 CBOWCTB.
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6. IIpuroroBieHue pacTBOPOB C OINpPEAETICHHONW MacCOBOW J10JIe pacTBOPEHHOTO
BEIIIECTBA.

/. Pemenue »sKcriepuMEHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTUHEHUNY.

8. Peakiiuu monHoro ooMeHa.

9. KauecTtBeHHbIEC peakllMi Ha HOHBI B PaCTBOPE.

10. TlonyueHue aMMHaKa U U3y4€HUE €r0 CBOWCTB.

11. Tlony4yeHue yraekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 o TeMe «Hemeramsr IV — VI rpynn u
UX COCITUHEHUI.

13. Penienuie sSKkCiepuMEHTANIbHBIX 33/1a4 10 TeMe «MeTalibl U UX COSAUHEHUS.

[Ipn mpoBeneHHH NPAKTUYECKONM pabOThl KaXKIbI €€ JTam BBINOIHICTCS

oOyuaromumucsa c¢ 3IIP Bmecte ¢ yuuTenemM W MoOj €ro pykoBojcTBOM. Ha mocke
00s13aT€JIbHO BBIBEIIMBAIOTCS TMpaBWia TEXHUKA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, AAaeTCs NpaBUJIbHAs 3anmuch (OPMyn U yKa3bIBAaeTCS LEIb
npoBeaeHust padboThl. [Ipr HEOOXOAMMOCTH JAETCA BU3YaJIbHBIM aJITOPUTM BBITIOJTHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCHUCTBUNA U
MOJIy4YE€HHOTO pe3yJibTaTa.

KOHTpOJI])HO-H3Mepl/ITeJILHBIe MaTEpHAJIbI 110 XUMHUN

Jlnst opraHu3auuy TNPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydaroIMXcs I10
MpPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOATENbHbBIE PA0OTHI, 3a4€THI,
MpakTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBiasercs MeTon NOJUMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEPTAMHU
ABJISIFOTCS ONIEPATUBHOCTD, BHICOKAs CTETIEHb MHANBUAYaIU3ALMHA 3HAHUI, CPABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPyAa Ha IPOBEPKY OTBETOB 00YUAIOIIHUXCS.

Jnst oOyuaroruxcest ¢ 3[IP Bo3MokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalus IMpeasaraeMoro o0y4arouemMycs TECTOBOIO (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuajia: WCIOJb30BAaHUE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIUH,
YNPOILEHUE IIUHHBIX CIOKHBIX (POPMYJIUPOBOK MHCTPYKIUH, pEIIEHHE C ONOpOil Ha
aropuTM, 0Opasell, UCIOIb30BaHUE CITPABOYHON MH(MOPMAIIUH.

KouTpoJubHbie padoThl 10 TEMaM

B paboueit nporpaMmme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponvnas paboma Ne 1. TlepBoHauajabHbIE XUMWYCCKHUE ITOHSATHA.
XVWMHUYECKHE 3JIEMEHTBI. XUMHYCCKUE (POPMYIIBI M YPaBHCHHUS.

Konmponvnas paboma Ne 2. Tleprogudeckas CUCTEMa XUMHUYCCKHX DJIEMECHTOB
J.1. Menneneera. CTpoeHue aToma.

Kommponvnas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcupsl. I'openne. Bogopoa. KuciaoTsr.
Comn.
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Konmponvnas paboma Ne 5. O600111eHIE CBEACHUN 0 BAXHEHIINX KJIacCax
HEOPTaHWYECKUX COCTUHCHUMN.

Konmponvnas paboma Ne 6. IneKTpoauTudeckas JUCCOIUAIINS.

Konmponvnas paboma Ne 7. Hemetaibl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3yJibTaTaMH MPUMEPHON paboyelt mporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanbosnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUYEHHIO U LieJICHANPaBICHHON TO3HABATEIbHOMN 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTAllUs Ha TMpaBWIa UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMHUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOe U3ydyeHue npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE MPUMEHEHUs M3y4aeMoro TMpEeAMETHOr0 3HaHus (Hampumep, JadOpaHT
XHMHYECKOTO aHAIIN3a);

YBaXEHUE K TPYAY U PE3YJIbTATAM TPYIOBOM AESITEINbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBHIYaJIbHON
TPAaCKTOPUM OOpa3oBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIECHUS K TPYAY;

OCO3HaHUE CBOETO MOBEJIEHUS C TOUKH 3PEHUSI ONTACHOCTU MM O€30MACHOCTH NS
ce0s WK JUTSl OKPY>KAIOIIHNX;

OCHOBBI JKOJIOTMYECKON KYJIbTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS], TPUOOPETEHUE OIbITa SKOJIOTMUECKU OPUEHTUPOBAHHOM
MPaKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

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

NPUHATUE PEIICHUI B )KU3HEHHOUM CUTYallMM HA OCHOBE MEPEHOCA TOJyUYECHHBIX B
X0J1e 00y4eHMsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIOIHATH AePUIUT UH(DOPMALIIY;

TOTOBHOCTh OTOMPATh U UCHOJIB30BaTh HYKHYI0 HH(OPMALIMIO B COOTBETCTBHUHU C
KOHTEKCTOM XU3HEHHON CUTYAaIUH.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICI BUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MIPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIJISITh CpaBHEHUE, KIACCU(PUKAITUIO XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSM ISl YKa3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKJIECHHUE MOCIIE MPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACUIMTEI HWH(POPMAIMH, JaHHBIX, HEOOXOIWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MHPOPMAIIUIO U3 OJHOTO BUAA B APYroi (TaOIHIly B TEKCT U

np.);
P co3/aBaTh, MPUMEHSITh U TIPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATENBHBIX 33]1a4 C IOMOIIBIO Me1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSI yCTAaHOBIICHUSI OCOOCHHOCTEH 00BhEKTa N3yUEHUS, MPUINHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;

C TIOMOIIBIO TIEAAarora WJIA CaMOCTOSATEIBHO (OPMYIHpPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJCHHOTO HAOIIOICHMSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MIOCJIE/ICTBUS;

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

Osnaoenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH GUAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenessTh o0lue e,
pacnpenesnsaTb POy, 1I0rOBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCHbMEHHbBIE
TEKCThl C KCIOJIb30BAHHEM WJLIIOCTPATUBHBIX MATEPUANIOB [JISl BBICTYIUIEHUS TEPE]
ayJIUTOPHUEN;

OpPraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUYUTEIEM M CBEPCTHUKAMU; padOTaTh MHAMBUYAJIbHO W B TPYIIE: HAXOIUTh 0OIIee
pelieHre W paspemaTtb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIIMM M ydeTa
HUHTEpeCcoB; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIaJa B OOILIUNA MPOAYKT, MPUHUMATh U Pa3JaCisiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOoHn.

Osniadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH UAMU:

oOHapyxuBaTh M (QOPMYJIHPOBATH YUEOHYIO MPOOJEMy, ONPENeNsiTh Iehb
y4eOHOM JIeSITCIILHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHATUS PEUIEHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU IEATEILHOCTH;

COOTHOCUTH CBOM JCHCTBUS C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYUIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLECCe IOCTHXKEHUS pe3ysibTaTa, ONPEAessiTh
CHOCOOBI ICUCTBUI B paMKax MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOILIECHCS CUTYallUEH;

JaBaTh AaJICKBAaTHYIO OLICHKY CHUTYallMM W Tpejjiarath IJIaH €€ HW3MCHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPH PEIICHUU YIeOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPeOYyeMbI pe3ynbTaT
NEATEeIbHOCTH, OMNpPEACNsATh TO3UTHUBHBIE W3MEHEHUsS M HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTBCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHIO 00S3aTEILHOTO COJIEP KaHMS,
YCTAHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill mporpamMMmoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue g y4eOHOTo TpeaMeTa
«Xumus», BUABI JEATEIHHOCTHA IO TOJYYCHHIO HOBOTO 3HAHWS, €r0 MHTEPIPETAIUH,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX:

® [IPE/ACTABICHUE O 3aKOHOMEPHOCTSAX M TIO03HABAEMOCTU SIBIICHUW MPUPOJIBI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH

COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyJbTYyphl M MPAKTHICCKOM

JESATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa

XUMHUU CPEIA IPYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHEC OCHOBAMH MOHITHIHOTO amnmapara i CAMBOJIMYECKOTO SI3bIKa XUMUH JIJIS

COCTaBJIeHUs] (POPMYyJI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX

peakuuii (C omopoil Ha ajNropuTM Yy4eOHBIX JECUCTBHIN); BIAJEHUE OCHOBAMU

xumudeckoit HomeHkIaTypbl (IUPAC 1 TpuBHalibHOM) M YMEHHUE UCTIOJIB30BATh €€

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

UCIIOJIb30BaTh MOJCNIU [IJIsi OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OTIOPOU Ha OTPE/ICICHUS;

® MPE/CTABIICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C TIOMOIIBI0 YUUTEIIS

MPUMEHATh CHCTEMY XHWMHUYECKMX 3HAHWW JJI1 YCTAHOBJICHHUS B3aWMOCBS3EH

MEXIy W3YYECHHBIM MaTEPHAIOM W TPH TOJIYYECHHWH HOBBIX 3HAHWM, a TaKKe B

MPOIIECCE BBIMIONHEHUS YYCOHBIX 3aJaHWd W TpU padboTe ¢ HCTOYHHUKAMHU

XUMUYECKON MHPOPMAIIHH, KOTOPasi BKIFOYACT:

BOKHEUIINE XUMUYECKUE TOHSITHS: XMMUUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE U CJO0KHOE BEMIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJSpHas MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIH 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKasi peakiusi, PEaKlUd COCTUHEHUsS, PEaKIUH PAa3JI0KEHUs, PpPEeaKIUH
3aMEIIeHMs], peaKIuu 00MeHa, TerIoBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peakIuu, pacTBOpP, MaccoBas JOJISI XUMHUYECKOTO AJIEMEHTa B COCIMHCHHH, MacCOBas
JIOJIS ¥ TIPOIICHTHASI KOHIICHTPAITUs BEIIECTBA B PACTBOPE, SAPO aToOMa, dJIEKTPUUCCKUN
ClIoM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCJICHHUS,
XUMUYECKasl CBSA3b, DJICKTPOOTPHUIIATSIIBHOCTD, TOJIIPHAS W HEMOJSpHas KOBaJICHTHAs
CBsI3b, MOHHAS CBS3b, METAUIMYECKAs CBs3b, KPHCTAIMYECKas pelreTka (aToMmHasd,
WOHHAS, METAJUIMYecKasi, MOJICKYJIspHas), WOH, KaTHOH, aHHWOH, JJICKTPOJUT W HE
ANIEKTPOJIUT,  DJICKTPOJUTHYECKAs  JHUCCOIMAIMSA, PEaKIMd HWOHHOTO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, OKUCIUTEh M  BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAHOBJICHWE, DJICKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW pEaKkluu, KaTalu3aTop, MpenebHO
nonyctumas koHneHntpauus (I11IJ1K), koppo3ust MeTannos, CrjiaBhbl;

OCHOBOITOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPaHEHUs Macchl, [leproanyeckuii
3akoH JI. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: aTOMHO-MOJICKYJIIpHAs TEOPHs, TEOPUS DJICKTPOIUTHUCCKOMN
JUCCOLIMAIINK, & TaKXe MPECTaBICHUS O HAyYHBIX METO/JAaX MO3HAHHUA, B TOM YHCIIE
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SKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIAX HCCIEHOBAHUS BEIIECTB U WU3YUYCHUS
XUMHUYECKUX PEAKIIUN;

® MPE/ACTABICHUE O NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB
(pamuyc aTtoma, BJIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYINIAX) W DJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSCHSITH CBS3b
MOJIOKEHUsT  3jieMeHTa B llepuomnueckod  CHUCTEME € YHCJIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsi
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTHpPEEICHUEM  JJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPUOJOB, Kaausi U KaJbLUS;
KIacCUu(PUIMpPOBaTh XWMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMNpeaeicHUs
(bU3nIECKOro cMbICiIa MUGPOBBIX JAHHBIX MEPUOINUESCKON TaOIUIIBI;

® yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE AIIEMEHThI, HCOPTaHUYECKHUE BEIEeCTBA U
XMMHUYECKHUE PEAKIIMU C OTIOPOM Ha CXEMBbI; ONPEIECIISITh BAJICHTHOCTh U CTETICHb
OKHMCJICHHSI XHMHYECKHX DJJIEMEHTOB, BHJ XHUMHYECKOM CBSI3M M THII
KPUCTAJUIMYECKON CTPYKTYphl B COEAWMHEHMSX, 3apsA]l MOHA, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX BEIIECTB (KUCJIOT, OCHOBaAHUM ), OKUCIUTEIh U BOCCTAHOBUTEIb
M0 AITOPUTMY YUEOHBIX ICUCTBUK;

® YMEHHME XapaKTepu30BaThb C OMOpPON Ha cxeMmy (U3NYECKHUE U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOAOPO, rpaduT, anMas, KpeMHHH,
a3or, ¢pocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUM, KaJIbITUH, ATFOMUHHM, KeJIe30)
M CIIOKHBIX BEIIECTB, B TOM 4YHCJIE MX BOJHBIX pacTBOpPOB (BojJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJAOPO/I, OKCUALI U THUIApOKCUAL MeTamuioB I - IIA rpynm,
amomunusi, meau (1), umuka, xeneza (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a3oTHas, GocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTa WU UX COJIM);
ONUCHIBaTh C OMOPON Ha IJIAH U KIIIOYEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
MOCJIe TPEABApPUTEIBHOTO aHalv3a MOoJ PYKOBOJACTBOM IM€Iarora, MpUMEHEHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTbh MPOTEKAHUSI XUMUYECKUX
MPEBPAIEHUN B PA3JIMYHBIX YCIOBUAX, BIHMSHHE BEIIECTB M XUMHUUYECKHUX
MPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYKAIOIIYIO MPUPOJHYIO CPENY;

® yMEHHE COCTaBIATH MO OOpasly, CXeMe, AIrOpUTMy YYeOHBIX JICeHCTBUI
MOJIEKYJISIDHBIE U MOHHBIC YPABHEHUSI peakiui (B TOM YHUCJE PEAKIMI MOHHOIO
oOMEHa ¥ OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WIUTFOCTPHUPYIOITUX
XUMHUYECKHE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYII HEOPTAHMYECKUX BEIIECTB, a
TAKXE MOJATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKIY HUMU;

® YMECHHUE BBIUUCISATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJII0O XMMHYECKOTO 3JIEMEHTA B COCIAMHEHHH, MACCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoit Ha o6mue (HOpMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YpPaBHEHUSIM
XUMUYECKUX PpEeaKIuii W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYKTOB PEAKIIMU C OMOPOW Ha 0Opasel], aJropuTM y4eOHBIX
JICHCTBUM;
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® BJIaJICHUE OCHOBHBIMH METOJaMHU HAyYHOTO MO3HaHMs (HaOII0eHNEe, U3MEpPEHUE,

AKCIIEPUMEHT, MOJCIIMPOBAHNE) MPU U3YUCHUH BEUIECTB U XUMUYECKUX SBIICHUHN

C OIOpOii Ha aNTOPUTM YUeOHBIX AeHCTBUIl; yMeHue chOopMYIHPOBATH MIPOOIIEMY

¥ TIPEIIOKUTH IYTH €€ PEIISHHUS C MOMOIIIO Ie[arora; 3HaHue OCHOB 0€301acHON

paboThl ¢ XUMUYECKUMHU BEIIECTBAMU, XUMHUUECKOW MOCYN0i U 1abopaTOpHBIM

000pyZOBaHUEM;

® HaJM4YMe MPAKTUYECKUX HABBIKOB TUIAHUPOBAHHS U OCYIIECTBIICHUS CIEIYIOIINX

XUMHYECKHUX HKCIIEPUMEHTOB TOJT PYKOBOACTBOM YUUTENSI C OOCYXKIACHHEM IJIaHa

paboTHI WIIM COCTABIICHUEM TaOHIIbI:

U3yYeHUE U ONMucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHUE C (PU3NYECKHUMU U XUMHUYECKUMHU SBICHUSIMU;

OIIBITHI, WITIOCTPUPYIOIINE IPU3HAKY NPOTEKAHUS XUMUYECKUX peaKIuii;

U3y4EHUE CIIOCOOOB pa3zesieHusl CMecei;

NOJTy4YEHHUE KUCIOPOJa U U3YyUEHHE €0 CBOICTB;

MOJTyYeHHUE BOJIOPO/Ia M M3yUEHUE €TO CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuYeHHe ero CBOWCTB;

MOJTyYeHUE aMMHAaKa U U3YYCHHE €r0 CBOICTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BELIECTBA;

UCCIIEJOBAaHUE M OIHMCAHUE CBONCTB HEOPIaHWYECKUX BELIECTB Pa3IUYHbIX
KJIACCOB;

NPUMEHEHUE UHAMKATOPOB (JaKMyca, METHIIOpaHKa U (eHoapTanenHa) ais
OTIpe/ieNICHUs XapaKTepa Cpelbl B pacTBOpaX KUCIOT U IIEeJI0UeH;

U3y4YE€HHE B3aUMOAECHMCTBHUS KHCIOT C METaJUIaMHM, OKCHJAAMHU METAJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

NOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJJTHOTO METajljla IPYTUM U3 pacTBOpPa COJIH;

uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMUHHMS U ITUHKA;

pelieHrne  AKCIEePUMEHTaJIbHBIX 3amad 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPTaHUYECKUX COCTMHECHUN,;

pellleHne  HSKCHEPUMEHTANbHBIX  3aJad M0 TeMe  «OJEeKTPOJUTHYECKas
JUCCOLIUALUS;

pellieHne IKCIEePUMEHTaIbHBIX 3a7au Mo Teme «Bakneime HeMeTamibl U UX
COCTUHEHUS;

pelleHne 3KCIepUMEHTAIBHBIX 33Ja4 1Mo TeMe «BaxkHeime MeTaibl U UxX
COCTUHEHUS;

XUMHYECKHUE 3KCIIEPUMEHTHI, WJUTIOCTPUPYIOLINE MPU3HAKU TPOTEKAHUS PeaKui
MOHHOT0 0OMeEHa;

KauyeCTBEHHBIC PEAKI[UU Ha IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-
, Opomu -, noaua-, cynbdar-, hpocdar-, kapooHAT-, CUITUKAT-AaHUOHBI, TUIPOKCH/I-UOHBI,
KaTUOHBI aMMOHWSI, MATHUS, KAJIBLIMs, ATFOMUHUS, XxKee3a (2-+) wkenesa (3+), menu (2+),
[IMHKA,;

YMEHHE TPEACTABIATh PE3yNbTaThl dKCIepuMeHTa B  (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJIUII U BBISABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e RBJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl ¢ BEeIIeCTBaMU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM XU3HU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIENAX COCPEKECHHUS
3I0POBbS M OKpY>KalOIIeH NMPUPOIHON Cpeibl; MOHWMaHHe Bpela (OMacHOCTH)
BO3/ICUCTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIEICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W TMPEJOTBpAIleHUs] HX BPEIHOTO BO3JACHCTBUSA; IMOHUMaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOAOB JIJIsl OpraHU3Ma YelIOBeKa,

® BIAJICHHUE OCHOBAMH XHUMHYECKOM TpPaMOTHOCTH, BKJIOYAIOMIEW yMEHHE
MPAaBUJIBHO HCIIOJIb30BaTh WM3YYCHHBIE BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpaNbHbIe YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOJIYKTHl MepepabOTKu
IPUPOIHBIX UCTOYHUKOB YTJIEBOOPOI0B (YTJIsl, IPUPOIHOTO ra3a, HeTh) B OBITY,
CEIbCKOM ~ XO3SHCTBE, Ha MPOU3BOJCTBE; YMEHHE NPUBOAUTH IPHUMEPHI
NPaBUIBHOTO MCIIOJIb30BaHMSI N3YYEHHBIX BELIECTB U MaTEPHUAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY PEaJbHO HAOJIIOJaeMbIMM XUMHUYECKUMU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALIMMH B MAKpO- U MUKPOMUPE, OOBICHATH
IPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHE WHTEIPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

e mpejacTaBlieHHEe O cdepax NpPoPecCHOHATBHON AESATENbHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4MUE€ OIbITa pabdOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpopMalluu MO XUMHUM  (HAydHO-TIOMYyJIsSIpHAs  JIUTEpaTypa, CJIOBapH,
CIPAaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(POpPMAIMI0 O BEIIECTBAX, WX IMPEBPALLIECHUSAX U IMPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTATAM OCBOEHHSI Y4eOHOro mpeaMeTa
«XumMus», pacnpeaejeHHble M0 roaaM o0yueHust

Pe3ynpTaThl 1Mo rogam (GOpMYIMPYIOTCS IO TPUHIUIY J00aBJIEHHUS HOBBIX
pe3yJbTaToOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAAX IMO3ULUHU, KaK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3YJIBTATHl OYEPETHOTO roAa
M0 YMOJTYAHHUIO BKITIOYAIOT PE3YJIBTATHI IPEABIAYIIUX JIET).

8 KUIIACC

pacKpbhIBaTh CMBICTT OCHOBHBIX XHUMHYCCKHX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, TTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTETbHAs aTOMHAass W MOJEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl J0JIsT XUMUYECKOTO DJICMEHTA
B COCIAMHEHWH, MOJISIpHBIH 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
NEKMPOOMPUYAMETLHOCMb?,  CTENIEHb  OKHMCJIEHWs,  XUMHMYecKas  peaklus,
Kiaccu(UKaIUs peakIuii: PEeaklud COCAUHEHUS, PEaKIMH PAa3JI0KEHUS, PCaKIIUU
3aMeIlIeHus], peakIiMi 0OMEeHa, 9K30- U DHJIOTEPMUUCCKUE PEAKIIUU; MEeNI080U dhpexm
peaxkyuu, SIPO aTOMa, DJICKTPOHHBIN CIO0W aToMma, aTOMHasi OpOHTallb, paauyc aToma,

XUMHYCCKas CBA3b, IIOJLIPHAA W HCIIOJIAPHAA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MOH,

2 3).'(601: " fajiec€ KypCuBOM 0003HaYarOTCA IUIAHUPYEMBIC MPEAMCTHBIC PE3YJIbTAThbl, KOTOPBIC MOT'YT OBITH NOTCHIUAJIBbHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAsE KOHIIEHTpalus) B
pacTBoOpE;

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

UCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKlUid, SJIEKTPOHHOIO OanaHca;

OTIPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHW 10 (opMmysaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh TMPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWUM, YMETh C ITOMOILbBIO
YUYUTEI MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXYy M3YYEHHBIM MaTEPHAJIOM U TIPHU MOJYyUYEHUH HOBBIX 3HAHUM, a TaKkKe Mpu padoTe
C UCTOYHHMKAMU XuUMHUYECKOM uHopmanuu. OpUEHTUPOBATHCS B TMOHATUAX U
OrepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSTH NP BHITIOJIHEHUH YUSOHBIX 3aJJaHUMN
U PEIICHUH PAacUeTHBIX 3aJa4y C OMOPON Ha aIfOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHus1 Macchl, [lepunonnueckuit 3axkoH [[.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMABA, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHOCUTh 00O3HauYEHUs, KOTOphle UMetoTcs B Tabnune «llepuonuueckas cucrema
XuMH4YecKux anemMeHToB /. 1. MenneneeBay ¢ Y4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOlllee YHUCIIO 3JIECKTPOHOB U
pacrpeiesieHue UX M0 JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUYECKUE DJEMEHTHI, HEOPraHUYeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIUMU BEIIECTB, IO
TEII0BOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB,  MOATBEPXkJas  ONUCAHUE IMPUMEpPaMH  MOJIEKYJSIPHBIX  YPAaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM C OITOPOM HA CXEMBI,

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXXHOCTH INMPOTEKAHUS XUMUUYECKUX MPEBPALICHUNA B PA3IMYHBIX YCIOBHUSIX IOCIIE
IIPEeIBAPUTETHLHOTO OOCYXKICHHUS C TIEJaroroM;

BBIUUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChbl BEILECTB;
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuKalys, BbISIBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB BEIMIECTB U XMUMHYECKUX
peakinii, €CTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS — HAOIIOJCHUE, W3MEPEHHE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblC/IeHHbI) TIO] PyKOBOJICTBOM I1€1arora;
CJIeIOBATh MpaBUJIaM TOJIb30BAHUS XMMHUYECKOM MOCYA0M U TaO0paTOPHBIM
000OpyZ0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKITUSMU TI0 BBITIOJTHEHHUIO JTa00OPATOPHBIX XUMHUUYECKHUX OMBITOB MO MOTYYEHUIO
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpeIETEHHON MacCOBOM J10JIeH pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
IPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOUYEH U
KHUCIIOT C TOMONIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKIAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha UOHBI) MTOJI PYKOBOJICTBOM I€/1arora.

9 KJIACC

pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX IOHSATHN: XUMHUYECKHUM DSJIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKLHUS,
XUMUYECKasl CBS3b, Menn08ou 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
3JIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS AUCCOLUUAIMSA, PEAKIIMA MOHHOIO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagHogecue, oopamumvlie u Heobpamumole peaxkyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIUTENh, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBsI3b (KOBaJEHTHAas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi penieTKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XUuMu4eckol peakyuu, TpeaenbHo pomyctuMmas koHmeHTpauus (ITJK)
BEILIECTBA;

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

MCIIOJI30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIIOJACHUM,
cocTaBlieHUus] (pOpMyJT BEILIECTB M YPaBHEHUW XUMHUUECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucteme u
Ta0JIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC JIJIsl BHITIOJTHCHUS 33/ IaHHI.

ONPEAENATh BAJECHTHOCTb U CTEIEHb OKHMCIIEHUS XMUMUYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOI0 COCTABA; IPUHAICKHOCTD BEILIECTB K ONPEICIIEHHOMY KJIacCy
COCMHEHUN C OIOPOM HA OIPEIECIICHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC, BUIbI
XUMUYECKON CBsi3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKas) B HEOPTaHMYECKUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMysie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCIOT W IHEJIOYEH, mun KpUCmaiiudeckou peumeémKu KOHKPEmHO20
eeujecmaa,

packpeiBath  cMmbichn  Ilepumoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKkmepu3oeams TabINIHYI0 popmy
[Teppoanyeckoil CUCTEMBbI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «modounas noxarpynna (b-rpynma)», mManbsie U Oosbline
NEPUObL; coOmHOCUMb 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON Tabnulie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCiIo AJIEKTPOHOB M PACIIPEACIICHUE UX TI0 JIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0ITUE 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
COCMHEHUN B MIPEAEIax MajbIX NEPUOIAOB U IIIABHBIX MOATPYII C YUETOM CTPOCHUSUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHWYECKHUE BEIleCTBa;
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XUMHUYECKUE peaKIUU (0 YKMCIy M COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, I10
TerioBoMy 3G (EKTy, M0 U3MEHEHUIO CTETIEHEeW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI,

XapaKTepU30BaTh (OMUCHIBATH) OOLIUE U CIIEUU(PUUECKHE XMMUYECKHE CBOMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAas ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLUMALMMU KHUCIOT, IIEJIOYEN U
COJICH; TOJHBIE M COKpAllEHHBIE ypaBHEHHUS DPEAKIMil HMOHHOTO OOMEHa; ypaBHEHUS
peaKuui, NOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETUYECKON CBS3U MEXKIY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PEAKLHiL;

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

BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOro 3JeMeHTa Mo (HOopMyJie COECIUHEHHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOM PEAKLIUU C
OTIOPOM Ha aJNTrOpPUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUS XHMHYECKOW MOCYI0l M J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKKE IpaBUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU MO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMNBITOB IO MOIYYECHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KA4YECTBEHHBIM COCTaB pPa3IU4HbIX
BEIIECTB: pPACIO3HABATh ONBITHBIM MYTEM XJOpUA- OpoMuA-, HOAUA-, KapOoHart-,
pocdar-, cunmkat-, cyabpar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yYEHHBIX
METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IIPUMEHSITh OCHOBHBIE OTIEPALIMN MBICITUTEIBHOMN IEITENBHOCTH — QHAJIN3 U CUHTE3,
CpaBHEHHE, 000011IEHNE, CUCTEMATU3ALIHIO, BHISBICHUE TPUUMHHO-CIIEICTBEHHBIXCBSI3EH —
JUTS U3y4YEHUs] CBOMCTB BEIECTB U XUMUYECKUX PEAKINil; €CTECTBEHHO-HAYYHBIEMETO/IbI
MO3HAaHUSI — HaOJMIOJEHUE, M3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peasbHbIN U
MBICIICHHBIH ).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHUE KaXKIOW TEMbI YHEOHOTO MpeaMeTa « XUMHUSD)
[IpumepHOIl amanTUPOBAHHON OCHOBHOUW 0Opa30BAaTENBbHOM MPOTpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHMsS OOYYAIOUIUXCA C
3aJIepP’)KKOM IICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszziesioM [lpumepHoil paboueill mporpaMmsl
y4eOHOro mpeaMeTa «XUMHUsS» OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHusl.

2 BapMaHTa MPUMEPHOIO TEMAaTHYECKOro IUIaHUpOBaHUA s oOydaromuiica ¢ 3[IP: mepBblil mpennonaraeT OCBOEHHE
IIPOTPaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMsI

8 KVIACC

(2 4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)

MpumepHble Tembl, OcHOBHOE coaeprKaHue OCHOBHbIe BUAbI fEeATENbHOCTU
pacKpbiBalowwme faHHbIi pasgen obyualowmxca

nporpammol,
M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha UX U3ydeHune

Paznen 1.1lepBonayaibubie XumMuyeckue mousaTusi(20 1)
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Tema 1. XuMusaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTH
YyeJI0OBEKa

(54)

[IpegMeT xuMuUU. Posib Xumuu 8 H#U3HU 4es08eka. Xumusi 8
cucmeme Hayk. Memodusl NO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecHu. Cmoco6bl
paszesneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJIEHUS.
[IpU3HaKU U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKIUM.
3HAaKOMCTBO € IpaBUJIaMH 6€30IaCHOCTH ¥ MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMoOHCTpanumu

1. JlaopaTopHoe 060pyZ0OBaHue.

2. Passin4yHble BU/ABI XUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfiesieHus cMecel (GuabTpoBaHMe, BblTapUBaHUe,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble M NpaKTU4YeCKUe PaboThbl

Jla6opamopHbie onbimbl:

OmnucaHuve GU3MYECKUX CBOWUCTB BELECTB.

PasneneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyf0BaHHE U IPUEMBI PaGOThI C HUM.
[IpaBusia 6e3onmacHON paboThl B XUMHUYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX MOHATHH C IOMOLIbIO NEAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; O HOPO/IHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMUMUYECKUE IBJIEHUs C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKK XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CsieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NMOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MUHCTPYKLUSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpPOJIEM IIeAarora.

[l1aHUPOBATDb U IPOBOJUTH XUMUYECKHH IKCIIEPUMEHT 110 U3yYEHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIIECTB, CIOCOO0B pa3iesieHUs cMecei
BeleCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHreM IJlaHa paboThl.

Hcnonb3o0BaTh NpU BINOJIHEHUH Y4e6OHBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO JINTePaTypy
XMUMHUYECKOT0 COJIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa o,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHBIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH



Tema 2. BerectBa
U XMMUYECKUE peaKIuu
(154)

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

Xumuueckasi popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIeMeHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHast
Macca. MaccoBas 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyeckre U XMMUYeCKHe ABJIeHUs. XMMUYecKas peaKiusl.
[Ipu3Haku U ycl0BHUA NPOTEKaHUsI XUMHUYECKHUX PeaKIHi.
XUMHUYeCcKHe ypaBHEHHS.

Tunbl XMMUYECKUX peaKL Ui (coeJMHEHNS, PA3/IOKeHus,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHUs1 MacChl BELIECTB.

M. B. JlomoHOC08 — y4éHblil-aHYUuKA0Nneducm.

AemoHcTpauumn

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

XuMHuyeckue siBjeHus (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa meau(ll), B3aumoeiicTue xesesa ¢
cepoii, B3auMoJeicTBUe xeJe3a ¢ pacTBopoM costu Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHUS MacChl.

Na6opaTopHble u NpakTMYeckue pabotbl

JlabopamopHble onbimbl:

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

[IpuMepbl XMMHUYECKUX ABJEHUH (TPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aHMO/I€MCTBHE MeJia C KUCJIOTOH).

Mopesin aTOMOB U MOJIEKYJT

MpaKkTnyeckas pabota No3 Mpu3HaKM NPOTEKAHUA XUMUYECKUX
peakuui

BbiyucneHus

— OTHOCHUTEJbHOH MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MAaccoBOH JI0JIK XHUMHUYECKOTO 3JIeMeHTa 110 popmy.Jie
COeIMHEHHA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI I03HAHUS (B TOM YHC/IE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OIlepaLUU
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccuPUKaLUA) A1 U3YYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIHi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKkpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUSA
MpU OMTMCAaHUU CBOWCTB BELECTB U UX MPEBPALIEHUH ¢ 0MOPOU Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh GU3NYECKHE U XUMHUY€ECKHUE SIBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsI aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOM Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTb NPU3HAKU XUMUYECKUX PeaKI1H, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMUYECKHX SIBJI€HUH C TOYKU 3peHUs
aTOMHO-MOJIEKYJ/ISIPHOTO YY€HHUS C UCT0JIb30BaHUEM BU3yaIbHOH OMOPHI.

KnaccudunypoBaTh XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyrouiux 1
06pa3yoLIMXCcs BEIIEeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATh GOPMYyJibl GMHAPHBIX BELECTB [0 BaJI€EHTHOCTH U ONPEJeIATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
IeUCTBUMN.

PaccTaBiATh K03 OUIIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOPOH Ha
aJITOPUTM YYEOHBIX JeHCTBUIMA.

Ciie0BaTh IpaBHJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U 1JaGOPaTOPHBIM
060pyZ0BaHHEM, @ TAKXKe ITPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKHUX OIBITOB MO/
KOHTpOJIEM le/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeATENbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUY€ECKOT'0 COZlepKaHHUs, CIPaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa oJ; pyKOBO/CTBOM IeJjarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKA U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCII0J1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3geu 2. BaxxHelMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHaTue 06 oKkcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3/yxa.
Kuciopos — 3jieMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas Modugukayus Kuca1opooa.

Haxox/ieHHe KUC10poJa B Ipupoje, GU3nUecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs], TopeHue). Yca10BUs
BO3HHUKHOBEHHUS U NpeKpalieHus ropeHust. [lonaTue

06 OKCHAX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPUpPO/Jie.

Tensnosoil agpdhekm xumuueckoli peakyuu, noHsmue o
MepMoXuMu4eckom ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

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

OemoHcTpauuu

B3aumogerictBue pocdopa, cepbl U 3KeJie3a ¢ KUCJI0POI0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpepesieHne coepKaHUsl KUCJIOPO/a B BO3AYXE.
OHblTbl, AEMOHCTPpHpPYHOIIHE YC/IOBUA BOSBHUKHOBEHUA U
npeKpalieHus TOpeHuUsl.

Nab6opatopHble 1 NpakTU4Yeckue pabotbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCHAOB.
IIpakmuueckast paboma:

Ne 4. TlonyyeHue KUCI0pO/a, U3YYEHHUE ero CBOMCTB.

BbiyucneHus

— MOJIEKYJIIPHOM MacChl KUCI0PO/ia ¥ 030Ha Ha OCHOBaHUU

ATOMHOM MacChl XUMUYECKOTO0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3yYaeMbIX TOHATHHN U IPUMEHSATb 3TU NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIUIIIE.

XapakTepusoBaThb (OIHUCHIBATDb)C ONOPOIU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
cOCTaB BO3/lyxa, pU3UYeCKHe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero MoJiy4eHus, IpMMeHeHe U 3HaUYeHNe B IPUPO/ie U )KU3HU YeJloBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
obcyx/ieHueM napaMeTpOB CpaBHEHHUS.

Co6upaTh NpUGOPHI [Jis MOJAYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yxa).

Pacno3HaBaTb ONBITHBIM Ty TEM KUCA0POJ 110/ KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY J/Is1 COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKMH C yyacTHeM KUCJI0pOoJa.

OOGBSACHATD CYLHOCTD 3KOJIOIMUYeCKUX NP06JieM, CBI3aHHBIX C 3arpsA3HEHHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPAaTOPHU IPU HCIOJIb30BAaHUU
XUMUUYEeCKOH IToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM o6 palleHHs C TOPIOYUMH BelleCTBAaMH B ObITY.

[l;1aHMpPOBATE M OCYIECTBIATh Ha IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 pe3y/bTaTaM 3KCIIepUMeHTa MOoJ
PYKOBO/ACTBOM Ilefiarora.

Y4yacTBOBaTb B COBMECTHOH pa6oTe B IpyTIie.

Hcnosib30BaTh NpY BINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTebCKOM [lesITeJIbHOCTH Hay4YHO-ONYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COZlep>KaHHts, CIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Nefarora.

BoicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
“HbOpMAIHMIO U3 yYeOHHKA U CTPABOYHBIX MaTEPHAJIOB C OTIOPOi Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4YeHHbIH IOHATUHHBIN aNllapaT Kypca XMMUHU



Tema 4. Bogopoa.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHUSA B XUMHH

(44)

Bopopoa — asieMeHT U npocToe BellecTBo. HaxoxieHue B
npupoje, pru3nyecKre U XMMUYeCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJlaMH U OKCH/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOTYHeHUsl.

[ToHsITHE O KUCTOTAX U COJISIX.

[emoHcTpauum

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

B3aumopeiicTBue Bogopoaa c okcuzgoM megu(1I).

Na6opaTtopHble  NpaKkTMYeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/ieiicTBHE KUC/IOT C MeTaIaMHU.
Ilpakmuueckas paboma:

Ne 5. [Tosiy4yeHHe BOAOPO/A, U3yYeHHEe ero CBONCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MaccChI BellleCTBa Ha OCHOBaHH U aATOMHOH
MacCCbl XUMHU4YECKHUX 3JIEMEHTOB

KosnndecTBo BewectBa. MoJib. MosisipHas Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanua
O6pa3sibl BellecTB KOJMYECTBOM 1 MOJIb.

BbiyucneHus

— 06'béMa, KOJIMYECTBA BELIECTBa ra3a Io ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH Ta30B
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PacKkpbIBaThb CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH MOHATHUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPALEeHU.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHUE U XUMUYECKHE CBOMCTBA BOJOPO/a,
CIOCOGBI €0 MOJIyYeHHs], TIPUMEHEHUE C ONOPOH Ha IJIaH, KPAaTKYIO 3alKCh,
cXeMy.

Co6upaTb npu6op A1 NOJy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopsl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHU M XUMHUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb paBuJIaM 6e30MacHON paGoThl B JIaGOPATOPUH NPU HUCI0JIb30BaHUH
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA M0/ KOHTPOJIEM Te/larora., a Takxe
npaBuJIaM 06palLleHHs C TOPIOYMMHU BellleCTBAMU B ObITY

[11aHMpPOBATh U OCYIIECTBJIATh HA IPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJIIO/IEHUS, J1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIePUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpyIIIIE.

[I1aHUPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymne

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSITh 3TH MOHATHS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPHHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nezarora.

BBIYHCISTD MOJIIPHYIO Maccy BeIleCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMYJIbl;

[IpoBOAUTE pacyéThl 10 YpaBHEHUSM XMMHYECKUX PEAKLUH C OTOPOH Ha
o6pasel], aITOPUTM yueOHbBIX IeUCTBUI: KOJIMYeCTBa, 060'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB UJIM IPOAYKTOB
peakLHH.

BbicTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
¢dopManio U3 yaye6HIKa U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH C IOMOILbIO e/iarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJsieKyJIbl. PU3HUYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemoJdbl U3yveHusi cocmasa 800bl.
XUMHUYECKHE CBOMCTBA BOAbI

(pa3/ioxeHUe, peaKI| C HATPHUEeM, OKCH/I0M KaJIbL 1S, OKCHUJIOM
cepsbl V.

CocTaB ocHOBaHUH. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumesb. PacTBopbL. Pacmeopumocms geujecms
8 gode.

HacwlyenHble u HeHacblujeHHble pacmeopsl. MaccoBas 015
BelllecTBa B pacTBOpeE.

Poab pacmeopos & npupode u 6 xcusHuU veaoseka. Kpyeosopom
800b! 8 npupode. 3arpsi3HeHue NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA IPUPOAHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/I€OMATepPHAJIOB).

PacTBopeHue BellecTB € pa3/JIMYHON paCTBOPUMOCTBIO.
HcceoBaHNe pacTBOPOB KUCJIOT U LjeJI04YeH C TOMOLIbI0
WH/IMKaTOPOB.

Nab6opatopHble 1 NpakTUYecKue paboTbi

IIlpakmuyeckas paboma:

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

BbilyucneHus
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ MU3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BellleCTB U UX ITpeBpallleHUH c IOMOLbIO0 NTejarora.

XapakTepu3oBaTh $U3UUeCKHe U XUMUYeCKHe CBONCTBA BOJbI, €€ POJib KaK
pacTBOpUTEJIS B IPUPOHBIX ITpolieccax € ONOPOH Ha IJIaH U CXeMy.

CocTaB/IAITb ypaBHEHHS XUMHUYECKHUX PeaKIUH C y9acTHeM BOJbI C OTOPOM Ha
cxemy.

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

[ln1aHMpOBATE M OCYIECTBAATh Ha MPAKTHKE XUMHUYeCKHe IKCIIePUMEHTHI,
NPOBOAUTH HAabJIIO/IeHHUS, [ie/1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM N1e/larora, c
WCI0JIb30BaHUEM KJIUILIE.

CrnenoBaThb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUH NPU HUCI0JIb30BaHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM NeJjarora.

[IpoBOAHUTD BLIYKCIEHUSA C IPUMEHEHHEM IIOHATUA «MaccoBas [10J14 BellleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

Hcnonb3oBaTh NpH BbINOJHEHUH y4eGHBIX 3alaHUH U B ITpoLecce
HCC/Iel0BaTENbCKOM AesITeIbHOCTH HAyYHO-TIONYJISPHYIO0 JIUTEepaTypy
XUMHYEeCKOTr0 COJlep>KaHus, ClIpaBOYHble MaTepuaJbl, pecypcbl UHTepHeTa
110/}, pyKOBOACTBOM IleJarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
rHopMalHIo U3 yIeOHUKA U CIIPABOYHbIX MATEPHUAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Kinaccudukanus HeopraHU4eCcKUX COeJUHEHUH.

Okcuzpl: cocTas, kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Heco/ieobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda asoma Il, HomeHK1aTypa. [lo/1y4eHue OKCUJi0B
(B3aMmopgeincTBMe C BOAOM, KUCIOTaMM, LLLeSIoYamMu).

OcHoOBaHUA: cOCTaB, KJaccudukanys (11eg10494 U
HEpacTBOPUMble OCHOBAaHMs), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATypa, u3nyecKre
Y XMMHUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMHU Ha IPUMepe COJISTHON U CEPHOM KUCJIOT),
€noco6bl noayyeHusl. P ak THBHOCTH METaJLJIOB.

Cosm (cpefiHUE): HOMEHKJIATYPA, CHOCOObI NOJTYYeHUs],
B3aUMO/IeHICTBUE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1|eJI09aMHU U
COJISIMHU.

['eHeTHueCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTEepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U aTllOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBHE C KUCIOTAMU U LeJI04aMHU.
PasJioxkeHue Npy HarpeBaHHUH.

OemoHcTpauuu

O6pasibl HEOPraHUYECKHUX BEIECTB Pa3/IMYHBIX KJIaCCOB.
BsauMozelicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZ,0M
menu(Il).

Peakuyus HelTpasinsayuu.

BbITecHeHHe 0HOTO MeTaJljla ;PYTUM U3 pacTBOpa COJIU.

Na6opatopHble 1 NpakTU4Yeckue pabotbl

Jla6opamopHbie onbimbl:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TonydyeHNe HepaCTBOPUMBIX OCHOBAaHHH.

B3anMopelicTBYe HepacCTBOPHUMBIX OCHOBaHUM C KUCJIOTaMHu.
Paznoxenue rugpokcuza megu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KcllepvMeHTa/bHbIX 33Ja4 10 TeMe «OCHOBHBIE
KJIacChl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHre OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHMH M0 TabIIoHYy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COSMHEHUH Ha
OCHOBE OIIPEEICHUS.

CocraBiieHne (popMyII OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCIMHEHUH M HAa3bIBAHUE
UX 110 MEXIYHAapOIHOH 1 TPUBHAIBHOH HOMEHKJIATYPE C HCIIO0JIE30BAaHUEM
OTIpEeENeHNUs U TaOIHIBI PACTBOPHMOCTH.

KnaccudumpoBanue n3ydaeMbIX BEIIECTB [0 COCTABY U c80licmeam ¢ ONOPoil Ha
OTIpEIENeHNs], CXEMBI M TAOJIMILy PACTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB U cXeMbl «I eHeTndeckas B3aUMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHHUIN 0] pyKOBOACTBOM Ieqarora.
[Iporuo3upoBaHue CBONHCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB
H3y4YECHHBIX KJIACCOB, IPYII BELECTB, K KOTOPHIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKast B3aUMOCBA3b OCHOBHBIX KJIaCCOB HEOPIaHUUECKUX
COeIMHEHHUII» MO PyKOBOJICTBOM II€/Iarora.

CocraBieHne MOJNIEKYIISIPHBIX YPAaBHEHUH peaKiuii, MIUTIOCTPUPYIOMINX XUMHIECKHE
CBOICTBa U3YYEHHBIX KJIACCOB U CNOCOObI NOJIYUeH s BEIIECTB U3yIEHHBIX KIIACCOB,
TPYIII, a TAKXKe MOTBEPKJAIOMUX TeHeTHIECKYIO B3aNMOCBSI3b MEXKIY HIMH, C
oropoii Ha BepOaIbHYIO CXeMY B KaUeCTBE 3PUTEIIHHON OIIOPHI.

CocraBiieHHE MOJICKYJISIPHBIX YPAaBHEHUH peakluil 10 cXeMaM C IPeABaApUTEIIbHBIM
00CYXICHHEM BBIOOpa PearupyroInuX BEIECTB.

Berancnenue no ypaBHEHHSIM XHMHYECKHX PEaKIMH KOJINIECTBa, 00bEMa, Macchl
BEII[ECTBA 110 KOJIMUYECTBY, 00BbEMY, Macce peareHTOB MM IMPOAYKTOB PEaKIUH II0
ANTOPUTMY.

[InanupoBaHue U OCYIIECTBICHHUE HA IPAKTHKE XMMUUECKOTI'O SKCIIEPUMEHTA U
HaOJIIO/ICHNS T10]] PYKOBOACTBOM YYHUTEIIS.

DopMynrpoBaHHe BBIBOJOB 110 Pe3yJIbTaTaM HKCIIEPUMEHTA € UCIOIb30BaHUEM
OIIOPHBIX CJIOB.

®dopMypoBaHUE C TIOMOLIBIO ME/1arora 1 BBINOJIHEHHE MpaBHII 0€30I1acHOi paboThI B
71a00paTOPHH TIPH UCTIOIB30BaHUH XUMHUECKOH TOCY B! X 000pyIOBaHNS.
Hcrnonb30oBaHue MpY BBIOJHEHNH YueOHbIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BATENbCKOHN NeATeTbHOCTH HAyIHO-TIOY IIPHOH JINTEPaTyphl XUMHIECKOTO
COZEPKAHMSA, CIIPAaBOYHbIE MaTepHAaNbl, pecypcsl FIHTepHeTa, ocyIecTBIeHIE BEIOOPa
10/l PYKOBOJICTBOM II€Aarora.

BeicTpanBaHne pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha
uH(bOpMaIIo U3 ydeOHMKA U CIIPAaBOYHBIX MaTEPUaIOB, TPAMOTHOE HCIIOJIb30BaHHE
U3y4YEHHOI'0 IIOHATUIHOTO amnmnapaTa Kypca XUMHUH C UCIOJIb30BaHHUEM IIaHa,
OTIOPHEIX CJIOB, AJITOPUTMA.

Paspen 3. [lepuoanyeckuii 3akoH u [leprognyeckas cucreMa XMuMH4Yeckux 3ieMeHToB /l. U. MeHe 1eeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuM (15 u)
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Tema 8. NMeproanYECKUNiA 3aKOH U
Nepuopguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

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

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXOJHbIX 3JIEMEHTOB (IL{eJI04YHble U
11leJI0YHO3€eMeJIbHble MeTa/lJIbl, FaJI0reHbl, HHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOpOKcUdbL.

[lepuoaunyeckuii 3akoH u [lepuogu-dyeckasi cucreMa
XMMHUYecKux aeMeHTOB /I. . MeHnpeseesa. [lepuo/bl, rpynnsl,
noArpynnel. PU3nyecKuil CMpIC] NOPALKOBOI0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX ffiep. M3omonbil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB NTEPBBIX
20 XMMHYeCcKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

JI. U. MengeneeBa.

XapaKTepHCTHKAa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /I. U. MeneneeBa.

3aKOHOMEpHOCMU U3MeHeHUsl C80liCM8 3/1eMeHMOo8 MA1blX
nepuodos u 21asHbIX N002pynn 6 3a8UcUMoOCmu 0mM amoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U npakmukxu.
/. H. Mendesnees — yuéHblll, nedazoz u 2paxc0aHuH.

JAemoHcTpauumn

KopoTkomnepuoaHas u JIMHHONEpHOUAHAsA GOPMbI
[lepronyeckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 00pa3l[aMU MeTAJIJIOB U HEMETAJJIOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

JlabopamopHulii onbim:

B3aumo/eicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMH KHCJIOT U
ies049en
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PackpbIBaTbh CMBICJI TIEPUOJUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cyllecTBOBaHUe TepUOAMYECKOHN 3aBUCHMOCTH CBOMCTB XUMUYECKUX
3/IeMeHTOB (M3MeHeHHe paJJiyCcOB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX
coelMHEHUH OT I0JIOXKeHUS B IepUOANYECKOH CUCTeMe U CTPOEeHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIuI,

YcTaHaBAMBATb CBsI3b MeX/y M0JI0KEHUEM 3/IeMEHTA B [IepUOANYECKON CHUCTeMe
Y CTpPOEHHEeM ero aToMa (CoCTaB U 3apsiA s7pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOWCTB 3/1IEMEHTOB U UX COeJUHEeHUH 1o
rpynnam 4 nepuogam [leproauyeckoil cucTeMbl € IOMOLIbIO TeAarora.
XapakTepu30BaTh XUMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, KajIus,
KaJIbIIYs N0 UX MoJIoKeHUI0 B [leproguyeckoit cucteme /I. U. MeHieneeBa.

CrnepoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCIIO0/Ib30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM NeJjarora.

BreicTparBaTh pa3BépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMIO0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbII MOHATUHHBIN aNapaT Kypca XUMUHU N0C/Ie
CTPYKTYpUPOBaHUSA MaTepuasla ¢ UCI0Jb30BaHUEM KJIHULIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKa [ocIIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBoYHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PAJ HANPSKEHU N
MeTaJlJIoB).

HWcnosb30BaTh NpH BBINOJHEHUH y4eOHBIX 3aZjlaHUH U B IIporiecce
HCC/IeJ0BAaTe/IbCKOM 1eITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XMUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moj
PYKOBOJCTBOM Ilejarora



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

(84)

9 KJIACC

InekmpoompuyamenbHOCMb ATOMOB XUMHUYECKUX 371EMEHTOB.
XuMHvecKas CBsi3b (MOHHAas1, KOBaJIeHTHasl I0JIsipHast U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKMCJIEHHUS.

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

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHUe,
peakLuu pa3/oXeHUs, COeJUHEeHUs

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

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHSATHI 10/ PYKOBO/JCTBOM Mejarora.

OnpezesisiTb BUJ XUMHYECKOM CBA3U B COEJUHEHUH C UCIIOIb30BAHUEM CXEM.

OnpesesisiTb CTENEHb OKUCIEHHSI XUMUIECKOT0 3/IeMeHTa 0 GopMyJie ero
COeIMHEHUs C UCII0JIb30BAaHHUEM AJITOPUTMA.

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

O6'BACHATD CYLHOCTb NIPOLECCOB OKUCJIEHHS U BOCCTAHOBJIEHHS.

CocTaBJ/ATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/Ia OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpUTMy pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM PeaKLHu.

Hcnosib30BaTh PY BHINOJHEHUY Y4e6HBIX 3alaHUi TEKCThI yyeGHUKa nocie

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHaJbl (IeEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 31eMeHTOB /l. . MeH/jesieeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsJl HAllPsHKeHUH
METaJJIOB).

MpumepHble TeMbl,
pacKpbiBalowme faHHbI pasgen
nporpammol,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX u3yyeHune

OCHOBHOEe cogeprKaHue

OCHOBHbI€e BMAbI A,eATE/IbHOCTU
obyuatrowmxca

Pazpe 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)

35




IloBTOpEHUE U yriyG/ieHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [leproguyeckas cucteMa XUMHUYECKUX
aneMeHTOB /I. U. MengieneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU
B U3MEHEHUU CBOMCTB XMMHUYECKHX 3/1eMEHTOB IePBBIX TPEX
Nepro/0B, Ka/lus, KaJbLUa U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANyecKor cUcTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHUYeCcKHX BelllecTB
(MexxayHa-po/iHas ¥ TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSALMXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCKHUX
coeJJMHEeHUH, UX TeHeTHYecKasi CBI3b HeOpPraHU4eCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBSI3U U TUIIBI
KPHUCTA/UIMYECKUX PELIETOK. 3a8uUcuMocmb c8olicme geujecms om ux
CMpOoeHUsl.

JleMOoHCTpauuu

1. Mojenu KpUCTa/JINYeCKUX PelIETOK HeOPTaHUYeCKHUX BelleCTB.
2. KopoTkonepuoHas 1 JJJIMHHONIepUoHasA GopMbl
[leproandeckoi cucTeMbl XUMHUYECKHX 371eMEHTOB

. U. MengeneeBa

XapakTepu30BaTb XMMHUECKHE 3J1eMeHThI IePBbIX TPEX IEPUOA0B, KaIUsi U
KaJIbLIUS 0 UX noJsioxkeHUIo B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OTOPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HeOPraHUYeCKHe BellleCTBa U3y4YeHHBIX
KJIACCOB C OMIOPOY Ha cxeMy, TabJIUIy paCTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
NOATBepKAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMUYECKHX PeaKLUH C OMOpoit Ha CXEMY.

OnpenensiTb BUA XUMAYECKOM CBA3U U THUI KPUCTAJIMYECKOHN peIéTKU
BeIlleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10OCsIe
npeJiBapyUTENbHOTO pa36bopa.

BricTpauBaTh pa3BépHyTble MUCbMEHHBIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
HCMO0JIb30BaTh U3yYeHHbIH NOHATUHHBIA annapaT Kypca XUMHUU.

Hcnonb30BaTh NpH BBINOJHEHUH yueOHbBIX 3aZlaHUH U B Ipolecce
UCCJIe[0BaTebCKOM esATeJIbHOCTH HayYHO-NONYJISIPHYI0 IUTEepPaTypy
XUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTEpHETa
[0/i PyKOBOZCTBOM Ilefiarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudpukanus XMMU4YeCKHUX peaKLii o pa3InyHbIM IpHU3HaKaM
(mo yMcIy M cOCTaBy YYaCTBYIOLIMX B PeaKL MU BELIECTB, N0
mensio8omy 3gpekmy, no usMeHeHu0 cmeneHeti OKUC/AEHUS
XUMUYECKUX 3/1eMEHMO8, N0 06pamuMocmu, no y4acmuro
Kamasauzamopa,).

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

U HEOGPAMUMBbIX XUMUYECKUX peakyusix. [IoHsmue o XuMu4eckom
pasHogecuu. Pakmopbi, sausloUjue Ha CKOPOCMb XUMUYECKOU
peakyuu u no/ioxceHue XUMUu4ecKko20 pasHo8ecuUsl.
OKHUCIUTENBHO-BOCCTAHOBUTE/bHbIE PeaKIUHU (3JIEKTPOHHBIN
6aJIaHC OKUCJIUTEIbHO-BOCCTAHOBUTENBHOH PeaKLnu).

JleMoOHCTpauuu

1. 3aBUCUMOCTb CKOPOCTHU XMMHYECKOM peaKLU OT pa3JINYHbIX
dakTOpOB.

2. Bo3zgelicTBUe KaTaJU3aTopa Ha CKOPOCTb XUMUYECKOM peaKIuu.
3. [IpuMepsb! HEOGPATHUMBIX U 0GPATUMBIX PEAKIUH.

4. CMellleHHe paBHOBeCHs XMMHUYeCKON peaKIuu.

Buruucaenus
— KOJIMYECTBA BellecTBa, 06'béMa U MacChl peareHTOB WU
MPOAYKTOB I10 YPAaBHEHHUAM XUMHUYECKHUX peaKLU/II‘/'I

PackpbIBaTb CMBICJ U3yYaeMbIX NOHATHUH U IPUMEHATb 3TH NOHATHUA NIPH
ONMCAaHUM CBONCTB BelLeCTB U UX NpeBpalleHH.

KnaccuduuypoBaTh XMMHUYeCKHe peaKIuy 0 PasJMYHbIM NpHU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMUYeCKOHN peaKIiui OT pa3JINYHbIX
bakTOpOB N0/, pyKOBOACTBOM YIUTEIs.

[IporHosupoBaTh BO3MOXXHOCTH NPOTEKAHUS XUMHUUeCKHUX NTpeBpallieHHi B
pa3/IMYHBIX YCI0BUSAX N0C/e NpeJBapUTebHON paboThL.

OnpeensaTb OKUCAUTENb U BocCTaHOBUTe b B OBP.

CocTaB/IsATh 3JIEKTPOHHBIHN GasaHC peaKLHH.

[Tpon3BOAUTE BEIYMC/AEHHSI IO XMMHUYECKUM YPAaBHEHHUAM I10 aITOPUTMY.

BricTpauBaTh pa3BépHyThble MUCbMEHHBIE U YCTHbIE OTBETHI C OIOPOM Ha
MHOpMaLHIo U3 y4eOHUKA U CIPaBOYHBIX MaTepHaI0B, [PaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 10cCJIe
peJBapHUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaJa.

Hcnosib30BaTh NpH BINOJHEHUH Y4eOHBIX 3aZlaHUH U B ITpo1iecce

HCC/lel0BaTeIbCKOM 1esITeIbHOCTH HayYHO-MONYJIIPHYIO JJUTepaTypy

XUMHUYECKOT0 COZlep>KaHusl, CIPaBOYHbIe MaTepHaJIbl, pecypchl UHTepHETA

nocJjie KOHCYJIbTAllUM C [1eJaroromMm.
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TeMma 2. JsieKTpouTHYECKas
Aucconranusa. XuMnu4yeckKkue
peaknuu B pacTBOpax

(84)

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

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLUil.

XUMH4YecKre CBOMCTBa KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsITHE O TUPOIU3E CONEN.

KayecTBeHHbIE peaKiMy HA KATUOHBI

Y aHUOHBI : XJIOPUJ-, 6POMUJ, UO3UJ-, CyIbdaT-, KApOOHAT-,
cunukaT-pocdaT- aHUOHBI, THAPOKCH/-MOHbI KATHOHBI aMMOHMUS,
MarHus, KaJbliusl, aJIlOMUHUS, XKeJie3a 2+, 3+, [IUHKa,
MPUCYTCTBYIOLME B BOJHbBIX PaCTBOpaXx..

JeMoOHCTpauuu

JseKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbITHI, ULIOCTPUPYIOLIYE TPU3HAKY IPOTEKAHHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO OTIPEZIEJIEHHUI0 CPe/Ibl B pacTBOPax cosiel (xaopuzaa
HaTpus, KapboHaTa HAaTPHs, XJIOPU/A [IMHKA).

JlaGopaTopHble U IpaKTHYeCKHe

pa6oThbl

JlabopamopHulii onvim:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdara meau(Il)

Y 11€J104M, Kap6oHaTa HaTPUs U COJISTHOU KHUCIOThI, peakLus
HeUTpasu3auuu Mexy r'MAPOKCUI0M KaJlds U COJISTHOM KUCJIOTOH.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

IIlpakmuyeckas paboma:
Ne 1. PelteHue 3KCIIepUMEHTAJIbHBIX 3314 110 TEME.

BoruucaeHus
— 110 ypaBHEHUSIM XUMHUECKUX peaKLi

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHSATHH, a TAKXKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU JUCCOLIMALIMU C OMTOPOU Ha CXEMBI.

OGBSICHATb IPUYUHBI 3JIEKTPONPOBO/-

HOCTH BOJAHBIX paCTBOPOB C IOMOLIbIO ITegarora.

CocTaB/IsITh ypaBHEHHS AUCCOLMALNH KUCIIOT, lleJIoUel U coJsiel, MOJIHbIe
Y COKpalléHHble HOHHbIE yPaBHEHUS] XUMHYeCKUX peaK[Ui HOHHOT0
obMeHa.

[I1aHMpOBATE U OCYLIECTBJISATh HA MPAKTHKE XUMHUYECKHe IKCIIepUMEHTHI,
NPOBOJUTH HAOGJIIOJeHHUS], IeJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIepUMeHTa
1ocJie peJiBapUTeNbHON paboThI.

CiiefoBaTh NpaBUJaM 6e30MacHOM paboThl B 1JabOpaTOpPUH NpHU
HCIOJIb30BAaHUH XUMHUYECKOU NOCY/ bl U 060pYJ0OBaHUs 10, KOHTPOJIEM
nejarora.

HpOl/IBBOAI/ITb BbIYUCJIEHHUA 110 XUMUYECKHUM YPABHEHUAM.

BricTpauBaTh pa3BépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaLuIo U3 y4eGHUKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
HCIO0JIb30BaTh U3yYEeHHbIH NOHSITUIHBIN aNapaT Kypca XUMUU I0CJIe
[peJBapuTeJbHOr0 CTPYKTYPHUPOBAHMA MaTepUaJa.

Hcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpo1iecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZIepP’KaHusl, CpaBOYHbIe MaTepHUabl, pecypchl UHTEepHETa
1ocJie KOHCYJIbTALMH C I1eIarOroM.

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

(44)

0611125 XapaKTepUCTHUKA rajioreHoB. 0COGEHHOCTH CTPOeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JJI1 HUX CTENIEHU
okucneHus. CTpoeHue U pu3nYeCcKre CBOMCTBA MPOCTHIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozelicTBYE C MeTa/IJIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
KHCJI0poJioM), weaodamu). XnopoBoaopo. CosisiHast KUCJI0TA,
XMMHYeCKHe CBOWCTBA, no.1y4eHue, npuMeHeHHe. KadyecTBeHHbIe
peaKIMy Ha raJioreHU/-UoHbL. Jelicmsue x10pa u X10po8odopoda Ha
Op2aHu3M 4es108ekd. BaxkHel1ye XJIOpUbl U X HAXOXK/AEHHE B
npUpoze.

JeMoOHCTpauuu
BuseoMarepuasibl: raJIOTeHbl U UX COEJUHEHUS.
06pasubl XJI0PUOB.

JlaGopaTopHble U NpaKTH4YeCcKue paGoThl
JlabopamopHulii onvim:

PacnosHaBaHue xJI0pUA-HOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosrydeHue CONSTHOM KMCJIOTHI, U3y4YeHHe eé CBOMCTB.

Bouruucaenus
10 YpaBHEHUSAM XUMHUYECKUX PeaKLui.

OO6BACHATD 06IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX
coelMHEHUH B peJiesiax MaJbX HEPUOZ0B U IJIaBHBIX MOArPYIII
[leproUuecKOl CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C YUETOM CTPOEHHUS UX
aTOMOB C UCN0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTbh GpU3UYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
raJIoreHOB (Ha IpUMepe XJI0pa) U CJI0XKHbIX BEILECTB (XJI0POBOZOPO/a,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YeJIOBEKA I10CJIE CTPYKTYPUPOBAHUS MaTepraJa.

Onpefe/isiTh raJIOreHU/-MOHBI B PACTBOPE C UCN0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKLlMH HAa aHUOHBI".

[I1aHUpPOBATB M OCYIECTBJIATD Ha MPAKTHKe XMMUYeCKHe 3KCIIepHMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
10CJIe IpeAiBapUTEIbHON paGoThI.

Tema 4. 06mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

061as xapakTepucTHKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS1 aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTeNeHH
okucieHus. CTpoeHre U pU3NYeCKHe CBOMCTBA NPOCTbIX

BelleCTB — KUCJI0PO/ia U CEpHL.

AnnoTtponHble MogUOUKALMK KUCJI0PO/A U Cepbl. XUMUYeCKHe
cBO¥cTBA cephbl. B3auMogeiicTBue ¢ HeMeTalJIaMU - BOJOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaM1, KOHLIEHTPUPOBaHHBIMU a30THOU U
cepHoO# Kucaotamu. CepoBoZopoJ, CTpoeHue, U3nyecKre

O6BSACHATD 001111e 3aKOHOMEPHOCTHU B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
TPyNIbl U UX COeJUHEHUH
C Y4ETOM CTPOEHHS UX aTOMOB C OITOPOH Ha cxeMy "M3MeHeHUe paZiuyCcoB B
noArpymnmnax".

XapakTepu3oBaThb PusnyecKue
Y XMMHU4YeCKHe CBOHCTBA IPOCTOTO BellleCTBa Cephbl U e€ coeJMHeHU
(cepoBOZOPO/1a, OKCU/IOB CEPbI, CEPHOH KUCJIOTHI, CYJIbPATOB), CHOCOOBI UX
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Y XMMHUYECKHe CBOUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJIbHbIE).
OKcUAbI CEpBhI KaK IPEJICTABUTENN KUCIOTHBIX OKCH0B. CepHast
KHCJI0Ta, QU3NiecKre U XMMHUYECKHE CBOKCTBA (0611e Kak
Npe/CTaBUTEIS KJlacca KUCJIOT U cneyuduueckue), npuMeHeHUe.
CepHuUCTas KUCJI0TA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8€ NPOMbIWIEHHO20 CNOCO6a
no/y4eHusi cepHoll Kucomel. Annapamel u npomekarnujue 8 Hux
npoyeccol (Ha npumepe npousgodcmea cepHoll Kucaomot).

CoJiu cepHOM KUC/IOTBI, KAYECTBEHHAS PEaKLUs Ha Cy/IbdaT-HOH.
Haxox/ieHue cepbl U eé coeiMHEHUH B Ipupoe. Xumuieckoe
3azpsi3HeHue oKpyxcaruel cpedvl COeQUHEHUSIMU cepbl (KUCA0MHble
doocdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI €20
npedomepawjeHusi.

JeMoOHCTpauuu

Konneknuu (BugeomaTepuasbl): cepa v e€ coeIMHEHUS.
O6yriiMBaHMe caxapa 1oJ JeHCcTBHeM KOHLEHTPUPOBAaHHOHN cepHOH
KHCJIOTHI.

JlaGopaTopHble U NPpaKTHYECKUE PaGOThI

JlabopamopHbwie onvimbvl:

O6HapyxeHue cybpaT-NOHOB.

B3auMogelicTBue pa36aBJeHHOU CEPHON KUCJIOTHI C IUHKOM.
BovruucaeHus

M0 YpaBHEHUSIM XUMUYECKUX PeaKI1i

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

OnpeensiTh HaIMYKE CyJibdaT-UOHOB B pacTBOpE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
COeJIMHEeHUH cephbl M0C/Ie CTPYKTYPUPOBaHUSI MaTepUaia.

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

Ciien0BaTh NpaBUJIaM 6e30MacHOM paboThl B JIAOOPATOPUH NPU
HCIOJIb30BAaHUH XMMUYECKOH NOCYAbl U 060pyA0BaHUSA 0], PYKOBOJCTBOM
nejarora.

[TpoU3BOUTE BEIYHCIEHHS 10 XUMUYECKUM YPABHEHHUSIM 10 AITOPUTMY.

Hcnosib30BaTh NpH BHINOJHEHUH YYeOHBIX 33JlaHUN TEKCThI Y4eOGHUKA,
crpaBoYHble MaTepuasbl ([lepuoANYECKYIO CHCTEMY XMMUYECKUX
aseMeHTOB /I. U. MeHzesieeBa, TaGIMLy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 31EKTPOXUMUYECKUH psifi HAapsXKeHUH
METaJJIOB).

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUH U B ITpoliecce
HCCJIeI0BATEIbCKOH J1eITe/IbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIEPXKaHus1, CHPAaBOYHbIe MaTepHaJIbl, pecypcbl MHTepHeTa
1oCJie KOHCYJIbTAL[UHU C Iejarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTHUKa 31eMeHTOB VA-rpynnbl. 0co6eHHOCTH
CTPOEHHsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbBIE JIJIs HUX CTeleH!
OKHCJIEHHUS.

A3zoT, pacnipocTpaHeHue B IpUpojie, GU3NIECKHe U XUMUYECKHEe
cBoiicTBa. KpyroBopot azota B npupo/e.

AMMuak, ero pu3nvYeCcKUe U XMMUYECKHUE CBOUCTBA, IOJyYeHUe U
npuMeHenue. CoiM aMMOHUS, UX pU3NUECKUE U XUMUYECKHEe

CBOﬁCTBa, INpHUMEHEeHue. KauecTtBeHHas peakurda Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3rnyecKre U XUMHUYeCcKre CBONCTBa (061iue
KaK Npe/CcTaBUTEJIS K1acca KUCIOT U cneyugduueckue). Asomucmas
Kucsoma. Hcnoab3oeaHue HUMpamos u coJieli aMMOHUS 8 Kayecmae
MUHEpPA/IbHbIX Y00OpeHUll.

XrMuU4ecKoe 3arpsi3HeHHe OKpYKalollel cpe/ibl CoOeIMHEHUAMU
a30Ta (KUCI0THBIE 0XK/H, 3arpsA3HeH e Bo3/yXa, OYBbI U
BOJI0EMOB).

docdop, arrompontuvie modupukayuu gocdopa, dusndeckue u
XUMHUYEeCKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKue u
XMMHYeCKHe CBOWCTBA, noyyeHue. KauecmeeHHas peakyus Ha
docpam-uonol.

Hcnosavsosanue hocghamos 8 kauecmae MUHepa1bHLIX yO06peHULL
3arpsisHeHHe NPUPOJHBIX BOJ0EMOB pocdaTaMu.

JleMOHCTpauuu
Konneknuu: pocdop u ux coeiMHEHUS.

B3aHMOAeﬁCTBHe KOHHeHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C Meblo.

JlaGopaTopHble ¥ NpaKTU4YeCKHe PaGOThI

JlabopamopHbwie onvimbvl:

1. BsaumoeiicTBHE COJIEH aMMOHUS C LIEJOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U pochOpHBIX yA0OGPEeHHU .
IIlpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4eHUE ero CBOMCTB.

Buruuciaenus
110 YpaBHEHUSAM XUMHUYECKUX peaKLui

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

XapakTepu3oBaTh pU3HYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
asoTa 1 pocdopa U UxX coeAUHEHUHN (aMMHUaKa, CoJiell aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa dochopa(V) u dpochopHOil KUCIOTHI,
docdaTtoB), cnocobbl UX NOJydYeHHUs, IPUMEHEHHUE U 3HAYEHUE B IPUPOJie
Y XKU3HU YeJI0BeKa C UCI0JIb30BAHUEM CXEMBI.

OnpefesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAaHUEM
Tab/uLbl "XapaKkTepHble peaKIud Ha KAaTUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CB3aHHBIX C HAX0XKJEHUEM
coeMHeHUH a30Ta U pocdopa B OKpyKawLel cpee.

[11aHMpPOBATE U OCYLIECTB/ISATE HA MPAKTHKE XUMHUYeCKUe IKCIIepUMEHTHI,
IPOBOJAUTD HA0JII0JeHUS, JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CnespoBaThb npaBuaM 6e€30MacHON paGoThI B JIAOOPAaTOPUU NPU
UCI0JIb30BAHUH XUMHUYECKOHN NOCy/1bl ¥ 060pyJ0BaHUS.

[Tpou3BOUTD BBIYMCIEHUS 10 XMMUYECKUM YPABHEHUSAM.

Hcnosb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
CIpaBOYHbIE MaTepHaJIbl (TEPUOJUYECKYI0 CUCTEMY XUMHUYECKUX
anemenTos /l. U. MenzesieeBa, TabMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJsiel B BOJE, 371eKTPOXUMUUECKUH psij, HAaPsSXKeHU N
METaJJIOB).

Hcnonb30BaTh NP BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IpoLiecce

HCCJIel0BATENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOr0 CoZiepKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
10CJIe KOHCYJIbTAIMHU C [1e/JaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriepoa v KpeMHMH U UX

Yriiepop, aJsIoTponHble MOAUGUKALIMY rpadHUT, aIMas.
BsaumojeiicTBUe ¢ MeTa/lJlaMU, HeMeTa/llIaMH,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B IpUpoe, PU3nvecKre U XUMHYECKHE

O6BSACHATH 06IIMie 3aKOHOMEPHOCTH B U3MeHEHHUHU CBOUCTB 3/1eMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GpU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BEILECTB
yIJeposa U KpeMHHUS U UX COeJUHEHUH (OKCHUJIOB YIJIepoia, yroJbHOU
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coeJMHEeHUA
(84)

cBOMcCTBA. Aicop6uus. KpyroBopoT yrieposa B IpUpo/e.

OxcuAbl yrieposa, ux GusnuecKre 1 XMMHUYECKHe CBOMCTBA, UX
JIeACTBYE HA )XUBbIE OPraHU3MbI, [I0JIy4YeHHE U IPUMEHEHHE.
IKos102uteckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
a2unomesa 2/106a1bH020 nomenJeHusl KAUMAama; NapHUKosbslll
aggexm.

YroJsibHasi KUCJI0TA U €€ COJIH, UX QU3NUECKHE U XUMUYECKHE
CBOWCTBA, IOJIyYyeHHe U TpuMeHeHHe. KauecTBeHHas peakius Ha
KapOOHAT-UOHBL

IlepgoHauaibHble NOHAMUSL 06 0p2AHUYECKUX 8eWeCm8ax KakK o
coeduHeHUsIX y2/1epoda: 0CO6eHHOCMU cocmaesa u CmpoeHUsl.
ToHssmue o0 6uo/102u4ecKU 8ANCHBIX 8EWECMBAX: HUPAX, beaKaX,
yenesodax. MamepuaibHoe eQUHCMB0 0p2aHU4ecKux U
HeopaaHu4ecKux coeduHeHul.

KpemHull, e2o gpusuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmaus ¢ MemaanaMu U Hememaniamu), noay4eHue u
npumeHeHue 8 3/1eKMpPOHUKe.

CoeduHeHusi KpeMHusi 8 npupode. O6ujue npedcmasgsieHusi 06 okcude
kpemuus(IV) u kpemHuesoll kucaome. Cunukamsl, UX UCN01b308aHUE
8 6bimy, MeduyuHe, npoMblulIeHHOCMU. BascHeliwiue cmpoumebHble
Mamepuassl: Kepamukd, CmekK10, YeMeHm, 6emoH, 1ces1e306emoH.
IIpo6.aembl 6€30NACHO20 UCNO.16308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08ce0He8HOU HCUZHU.

JleMOHCTpauuu

Mojeu KpUCTa/IM4eCKUX PeIléTOK a/iMa3a, FpaduTa, MOJIEKYJIbI
bynnepena.

Apncop61us pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTusoras.

BI/ILLGOMaTepI/laJIbI: CHJIMKAaTHAA NIPOMBIIIJIEHHOCTb.

Mogesin MoJieKyJ1 OpraHu4YeCKUX BelecTB.

JlaopaTopHbie U MPpaKTU4YeCKHe paGoThI

JlabopamopHulii onvim:

KavecTBeHHas peakiiysi Ha Kap6OHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [Tony4yeHue yrieKUCA0ro ra3a U u3y4eHue ero CBOMCTB.
KauecTBeHHas peakijysi Ha Kap60OHAT-HOH.

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

BoruucaeHus
[0 ypaBHEHUSIM XUMUUECKUX peaKLUH, ey OJJUH U3 peareHToB
JlaH B BH/ie BOAHOTO pacTBOpa C U3BECTHON MaccoBOM Jjo/ie.

KHUCJIOThI, Kap6OHATOB, OKCH/]a KPEMHHUs], KDeMHUEBOU KHUCJIOTHI,
CUJIMKATOB), CIOCOGHI UX MOJIyYeHH s, IPUMeHEHNEe U 3HaYeHUe B IPUPOJie
M )KU3HU YesoBeKa.

OnpeaensiTh KapOOHAT- U CUITUKAT-

HOHBI B pacTBOpe.

OGBSACHATD CYIIHOCTb 9KOJIOTUYECKUX MPOGJIeM, CBSI3aHHbBIX C HAX0XK/[€HHEM
YIJIEKHCJIOTO0 Ta3a B OKpyKaloliei cpeie.

WocTpupoBaTh B3aUMOCBsI3b HEOPraHUYEeCKHUX COeIMHEHU yTiepo/ja 1
OpraHUYeCKUX BEleCTB 110/ PyKOBOACTBOM YYUTEJIsI.

[11aHUPOBATh U OCYIIECTBJATh Ha MPAKTUKE XUMUYECKUE IKCITEPHUMEHTHI,
MPOBOJAUTH HAGJIIOIEHUS, Ie/IaTh BBIBO/BI 10 PE3Y/IbTAaTaM 3KCIIEPUMEHTA
MocJie Npe/BapruTeNbHON paboThI.

CiienoBaTh NpaBU/aM 6e30MacHON paboThl B JIAOOPATOPUU NPU
HCMO0JIb30BAaHUH XUMUYECKOH NMOCYAbl U 060PYA0BaHUS.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
cnpaBoyHble MaTepuaJsbl ([leproandecKyto CHCTEMY XUMHUYECKUX
anemeHTOB /I. U. MeHze1eeBa, TaGIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJsiell B BOZE, 31eKTPOXUMUYECKUH psifl HAaNpsXKeHUH
METaJIJIOB) TOCJIe KOHCYJIbTAIUU C [1eJaroroM.

Hcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpo1iecce
HCCJIe0BATENbCKOM J1esTeIbHOCTH HAyYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiepKaHusl, CIpaBOYHble MaTepHUaibl, pecypcel UHTEpHETa
MOCJIe KOHCY/IbTALUU C IeZjaroroM.

Paszaen 3. MeTa/i1bl ¥ UX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTHKA XMMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUH UX M0JI03KeHUs B [lepuoiuueckoll cUCTEMe XUMUYECKUX
aneMeHTOB /. U. MenziesieeBa u cTpoeHus aToMoB. CTpoeHUe
MeTaJII0B. MeTa/l/InuecKast CBSI3b U MeTa/lInyecKasi
KpUCTA/UIMYECKasi peliéTKa. JJIeKTPOXUMUYECKUH psify
HanpsbKeHUH MeTas10B. PU3nyecKre U XUMUYeCKHe CBOMCTBA
MeTaJ10B. O6wue cnocobbl noyyeHust Memannos. [lonsamue o
KOppOo3uu Memas/108 U OCHO8Hble CNOCO6bI 3aW UMbl 0m KOppOo3uU.
Cnaasvl (cmasnw, 4y2yH, dropaatoMuHull, 6poH3a), UX NpUMeHeHUe 8
6b1my U npOMbIUWAEHHOCMU.

JeMoOHCTpauuu

O3HakoMJIeHHEe ¢ 06pa3l;aMu MeTaJJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesii KpUCTaJIMYeCKHX PeLIETOK METAJJIOB.
Buzpeomarepuasibl: KOppO3usi METAJLJIOB.

JlaGopaTopHble U NpaKTH4YeCcKHue paGéoThl

JlabopamopHbwie onvimbvl:

O3HaKoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIM1 MeTaslja C KHUCJI0TON OT IPUPO/AbI
MeTaslIa.

BovruucaeHus
— I10 ypaBHEHUSIM XMMUUECKUX peaKLUH, ec/u 00uH U3 peazeHmos
codepcum npumecu

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

OGBSICHATH 0611I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/IEMEHTOB-
METAJIVIOB U UX COEMHEHUH C YUETOM CTPOEHHUS UX aATOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJLJIOB, 0611e GU3NIeCKHe U XUMUYECKHe
CBOWCTBA METAJJIOB.

XapakTepu3oBaTb 001He CIIOCOGBI TOJy4YeHUS METAJIJIOB I10C/Ie
CTPYKTYpHUPOBaHHs MaTepyaJa.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B J1a60OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKOH NOCYIbl U 060PY0BaHUSI.

[Tpou3BOUTD BBIYMC/IEHHS 10 XMMUYECKUM YPABHEHUSAM.

Hcnosb30BaTh NpHY BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([lepuojuyecKyro CUCTEMY XUMHUYeCKUX
asneMeHTOB /I. U. MeHzes1eeBa, TabG/IMIy paCTBOPHMOCTH KHUCIIOT,
OCHOBaHMH U CcoJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HaNpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHY BEINOJIHEHUH yUeOGHBIX 3a/JaHUH U B IIpoliecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTAaLUU C IIeZJaroroM
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Tema 8. Baxkueiimmue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

lesounble MeTasLIbL. [losioxkeHue B [lepuoanveckoi cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHEe aTOMOB.
HaxoxgeHnue B npupoje.

dusnyeckre U XMMUYECKUE CBOWCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUAbI ¥ TUAPOKCU/IbI HATPUS U Kanusl. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3EMeEbHBIE METAJIJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atoMoB. [TonoxkeHue B [leproguyeckol cUCTEMe XUMUYECKUX
aneMeHTOB /. U. MeHzeneeBa. HaxoxaeHue B npupoje.
dusuyeckre U XUMUYECKHE CBOMCcTBa. BaxkHeliline coeIUHEHUS
KaJblus (OKCUA, TUAPOKCHJ, CONTH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Anromunuil. [lonoxeHue B [lepuoauyeckoi cucteMe XMUMUYECKUX
aneMeHTOB /I. . MeHziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckue U XMMUYeCKHUe CBOUCTBA. AMbOTEpHbIE
CBOWCTBA OKCH/JIA U TUIPOKCUAA.

Keneso: cocras, cBoiicTBa U nosyvyeHue. [losoxeHue B
[leproanveckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB

. U. MeHnzesnieeBa, ctpoeHue atoma. HaxoxzaeHue B mpupoze.
dusnyeckre U XMMUYeCKHUe CBOHMCTBA. OKCU/IbI, TUAPOKCU/IBI U COJIU
kese3a(ll)

u xese3a(lll).

JleMOHCTpauuu

B3saumogeiicTBre HATpuUs C BOJOH.

OkpaluvMBaHUe NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaliuBaHue NJJaMEHU UOHAMU KaJIbIHsl.
B3aumogeiicTBre OKcH/la KabI[UsA C BOJIOM.
Bugeomartepurasbl: ropeHUe XKeJjie3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble U NPpaKTHYeCKUe paGoThl
JlabopamopHble onbimoi:

O3HakoMJIeHHe ¢ 06pa3ljaMu aJIFOMUHUS U ero CIJIaBOB.
AMdoTepHbIe CBOMCTBA T'UIPOKCHAA AJTIIOMUHUS.
KauecTBeHHbIE peaK Ha UOHBI XKeJie3a.
IIpakmuyeckue pabomol:

Ne 13. PeuieHue skcnepuMeHTa/IbHbIX 33124 10 TeMe «MeTasibl».

Buruucaenus
I10 YpaBHEHUAM XUMHUYECKHUX peaKuHﬁ.

OGBSCHATH 0611I1E 3aKOHOMEPHOCTHU B U3MEHEHU U CBOMCTB 3/1EMEHTOB-
METAJIOB B IPYIIAX U UX COEJUHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOHCTBA NIPOCThIX BEIIECTB
MeTaJI/IOB U UX COeJMHEHUH (OKCU0B, THAPOKCHU/IOB, COJIEN) C ONTOPOH Ha
CXeMy, CIOCOOBI UX MOJIyYeHUSs], IPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U )KU3HU
YyeJsIOBEKA.

Pacno3HaBaTh C HOMOILbI0 Ka4eCTBEHHBIX PEAKIMI HOHBI METAJIOB (MarHus,
KaJIbLIUsl, AJIIOMUHUS, [IMHKA, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJnIbl "XapaKTepHble peaKIluy Ha KaTHOHBI "

[l1aHMpPOBATh U OCYLIECTBJISATh HA IPAKTHKe XMMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/JeHHS, [leJIaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnefoBaTh paBUIaM 6e30MaCHOM paboThI B 1IaGOPaTOPUH NIPU
MCII0JIb30BaHUM XMMHUYECKOU OCy1bl U 060pyJOBaHUS.

[Tpou3BOJUTD BBIUMC/IEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
UCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHH.

Hcnosnb30BaTh NpY BEINOJIHEHUH y4YeOGHBIX 3a/JlaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COZIepP>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTEpHETa
nocJie npejBapuTe/TbHOM KOHCYJIbTALlUHU C [Iearorom

Paszpaen 4. XuMusa U okpykawuas cpea (3 4)

Tema 9. BemiecTBa u
MaTepuaJibl B )KU3HU
YyeJsioBeKa

Hoevlie mamepuasibl U mexHosiocuu. Bewecmea umamepuassl 8
noecedHesHOll HCU3HU Ye08eKa. XuMusl U 360p08b€. be3onacHoe
ucno/s1b308aHuUe sewjecmes U XumMuveckux peaKauli 8 6b1my.

XapaKTepI/IBOBaTb POJIb XUMHUHU B pa3JIMIHbIX cc])epax AeATeJIbHOCTHU JI]-OLLefI,
OCHOBHbI€ BellleCTBa U MaTepHaJIbl, IPUMEHAEMbI€ B )KU3HHU COBPEMEHHOT O
YeJIOBEeKa.
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(34) IIpupodHbie ucmoyHuku y221e8000p0dos (y20.1b, npupooHblil 2as, O6BACHATD YC/I0BUs 6€30MaCHOT0 UCI0J1b30BaHUS BellleCTB U XUMHUYeCKUX

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

NpoMbIWAEHHOCMU. AHanu3MpoBaTh U KPUTUUECKH OLleHUBATh UHPOPMALIUIO O BJIUSIHUU

OcHosbl 3ko102u4eckoll 2pamomHocmu. Xumuyveckoe 3az2psi3HeHue IPOMBIIIJEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U AP. HAa COCTOsSIHUE
okpyscaroueli cpeds! (npedeabHo donycmumasi KOHYeHmpayus OKpYy»Kalolllei cpebl.

sewecme — I1/]K). YMeTb oka3blBaThb N1EPBYI0 NOMOLb 1P XMMUY€CKUX 0KOT'aX U OTPaBJIEHUSAX.
Posb Xumuu 8 pewieHUU 3K0.102U4ECKUX NPO6AEM. [IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XUMUYECKOH Y 9KOJIOrMYeCKOH

HaNpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO TO3ULMIO 10 Tpo6JieMe U
npeJJlaraTb BO3MOXKHbIE Iy TH €€ pelleHUs C ON0pOH Ha UHPOPMALIHIO U3
y4yeOGHHKA U CIPaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell HmporpamMMbl B TE€MATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIOJb30BaHUA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa30BaTeNbHBIX PECYPCOB, SABJIAIUXCA y4eOHO-METOAMYECKMMU MaTepuajaMu (MyJbTHMeJUHHbIe NPOrpaMMbl, 3JeKTPOHHble Y4eOHUKHM WU 3aJJaYHUKH, 3JEeKTPOHHbIE
616JIMOTEKH, BUPTYaJbHble 1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIMH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIO/Ib3yEMBIMU JJIs1 00yYEeHHS] U BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0/1b30BaTe/EH, IPeCTaBJEHHBIMH B 3JIEKTPOHHOM (1jMPpoBOM) BH/JE U PeaJU3yIIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, conepkanme KoTopbIx
COOTBETCTBYET 3aKOHOATENbCTBY 00 060pa30BaHUM.

2-ii BApHAHT
TEMATHUHYECKOE IINIAHUPOBAHUE

Btopoii BapuaHT NpPUMEPHOTO0 TEMATUYECKOTO IUIAHUPOBAHUSI HMCHOJNB3yeTcs, eciu oOydarommecs ¢ 3I[IP momydarot
o0Opa3oBaHuE B OTJEILHOM Kilacce. B JaHHOM BapuaHTe IpeaJiaraeTcs:

- U3y4YEeHUE MaTepuralia KpyrmHbIMU OJI0KaMH;

- oTepekaroniee o0y4eHue;

- BO3MOKHOCTh MPUMEHEHMSI 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM MO aHAJIOTUHU OT OOLTUX CBOMCTB Pa3TUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CHEIIU(UIESCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBACT JOJIIO CAMOCTOSTEIHLHOCTH
0Oy4JaroInuxcst Mpu U3Yy4CHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  W3YyYEHHMs]  BEIIECTB —  CBOWMCTBA  BEIECTB  OMNPEACISIIOTCS  CTPOSCHHUEM  aTOMOB,
AIEKTPOOTPULIATEBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHne aToMa, CTPOEHUE BEUIECTBA, BaKHEUIIIHME MPEACTABUTENH MIPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIINH ).

N3MeHeHue mIaHupoBaHus 10 pa3jiejaM U TEMaM COCTOUT B CIICTYIOIIEM:

- U3y4Y€HUE OCHOBHBIX BOMPOCOB HEOPraHUYECKOW XUMUM OCYIIECTBIAECTCS B 8 Kjacce, OOJIbIIE BPEMEHHU BBIJICTACTCS Ha
npuMeHeHHe 3HaHui B 9 kiacce. 3 9 kitacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHUUYECKUX PEAKLHil",
"INEeKTpOoJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- mepecTaHoBKa TeM, 9 kiacc: TeMa «Metamiby nepen «Hemeramnamny, T.k. oOyyatouuecst ¢ 3I1IP Gonbliie 3HAKOMBI €
METaJlJIaMH U JIETYE XapaKTePU3YIOT UX 10 CBOWCTBAM U PUMEHEHHUIO;

- TIepepacnpeiesieHue CoJlepKaHusl OJHUX TEM B JApyrHe (pacKpblBaeTcs HAa KOHKPETHBIX MpUMEpaxX APYrux tem). Tema
"XUMHS 1 OKpYXkarolas cpesa’ pacKpbIBaeTCA Ha KOHKPETHBIX MPpUMeEpax B pazaenax "Metaiuisl u ux coenunenus', "Hemerais
IV-VII rpynm n ux coenunenus';

- 00BbeTMHEHHE TeM (J1aeT O0JIbIlIe BO3MOXXHOCTEH /ISl UCTIOIB30BAaHUS CPAaBHEHUS — CXOJICTBA M OTANYniA; Tema «Kucmopom»
u TeMa «Bomopony);

- BbIienieHue oTaeabHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BElIeCTBax»). BrlenaeHne B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHu4ecKoid XUMHUHU", JaeT BO3MOKHOCTb YIIyOJIsITh MOHSTHS: ONpeAeNeHus, Kilaccu(uKanus,
OCHOBaHUS JJi Kiaccu(UKallUM, HOMEHKJIaTypa, oOlIe CBOWCTBA BEILIECTB, CTPYKTypa BELIECTBa, COCTaBJIEHHE (HOPMYIN IO
oOuieit opMyIie v 1o HA3BaHUIO, Ha3bIBaHKE BellecTBa o opMyiie. B 3ToM citydae mporpaMMHBINA MaTepuai U3 XapaKTepUCTUKU
IVA noarpynmbl MOXKHO JTOHECTH HE (DparMEHTOM KapTUHBI «OpPraHMYECKHE BELIECTBa», a KaK 4acTh LEJ0ro. MoxkeT ObITh
BbljieNieHa TeMa «IIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO Ir'0JI0B O0yUYEHUS.

TemaTnueckoe IJIAHMPOBAHME

8 KJIACC Bcero: 136 gac (2 u/nen, 2 rona oOyueHus)

Tembl KonunuecTBo yacos B tom uncre Ha3zBanus pabot

Ha KOHTPOJIbHBIE
pabotet

Ha MPaKTHYECKHe
paboTsr

Paznen «IlepBoHayasibHbIe XUMUYECKHE IOHATUS Y, 144

Xumust — BakHast 00/1acTh

1

2

[pakTuyeckas padora Nel « JlaboparopHOoe 000pynOBaHUE U IPUEMBI

oOpareHust ¢ HUM
IMpaxTnaeckas padota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHOH comn”

CCTCCTBO3HAHUA U HpaKTH‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

2. BemiecTBa 1 XUMHYECKHE PEAKIIHH. 7 - 1 [Mpaktuyeckas padora Ne3 «IIpu3Haku NpOTEKaHUs XUMUYECKUX PEAKIHI»
3. KonuvecTBeHHBIC OTHOLICHHS B 3 1 - KontponrHas padota Nel «IlepBoHayanbHble XUMHYECKHE TOHATHS, XUMUYECKHE
XUMHH (hopMyJIBI 1 ypaBHEHUS» 3arpsI3HEHHON MOBAPEHHOW COJTI»

Pasnmen «Hepnolmqecmzlﬁ 3aKOH U MEPHUOANICCKAsA CUCTEMA XUMHUYICCKHUX DJIEMEHTOB I[I/I Menpeneena. CTpOEHI/Ie aroma. XuMuueckast CBsi3b. OKHCINTENBHO-BOCCTAHOBUTEILHEIE peakun», 1549

Kontponbsnas padorta N2 «llepuoamdeckas cucteMa XUMHYECKHX JIEMEHTOB
JI.1. Menneneesa. CTpoeHue aromar»

4.  Ctpoenune aTomMa 7 1 -
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[lepuoguueckuil 3akoH u
MepUOJNYECKasi CHCTEMa XUMHYECKUX
snemeHToB J[.W. Menneneesa

5.CtpoeHue BemecTB. XUMU4ecKas
CBSI3b.
OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC
peaxkuuu

KonTponbsHas pabora Ne3 «Xnumndeckast CBS3b)

Paznen «Baxuelmye npeacTaBUTEIN HECOPTaHUIECKUX BELIECTBY, 354

XUMHUYCCKUX peaKL{I/Iﬁ

6. Kucnopox. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHnue KUCIOpOaa M U3y4EHHE €r0 CBOHCTB»
[paktiueckas padota Ne5 «[lomydenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KontponpsHas padora Ned «Kucnopon. Bogopom»

7. Bona. PacTBOpsL. 5 1 [paktuueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEACICHHOMN
MaccoBOH Jj0/1elf paCTBOPEHHOT'O BEILIECTBA»

8. Teopwust AMEKTPOTUTHIECKON 5 -

JIUCCOIMAIINI

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

HEOPTraHUYECKUX COETUHEHUN [paktiueckas padota Ne7 «Pemienue sckcriepuMEHTANBHBIX 3a/1a4 IO TeMe
«OCHOBHBIE KJIaCCHl HEOPTAHMYECKUX COCITUHEHUI

Paznen «BemiecTBo 1 XUMHUYECKHE PEAKIU», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembl

KonunuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThI

Ha NPaKTHUICCKUEC

paboTEI

HasBanus pabot

Paznen «[ToBropeHue u yriyOiaeHne 3HaHUIT OCHOBHBIX pa3/ieNnoB Kypca 8 kiiacca «BemecTBo n XuMHUuecKe peakiuny, 104

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

OCHOBHBIX pa3ZIeNoB Kypca 8 kiacca [Ipaktiyeckas padora Ne9 «KauecTBeHHBIE peaKkIii B PACTBOPE»
KonTposnbras padota Ne 6 « DeKTpOaUTHYECKAS TUCCOITHAITHS

Pasnen «MeTamisl 1 HX COeUHEHHS», 209

1. O6uue cBoiicTBa METAIIOB 4 - -

2.MeTanisl ¥ UX COCTUHCHUS 16 1 1 [MpakTryeckas padota Nel3 «PerreHue sKkCIepUMEHTATBHBIX 338124 110 TEME

«MeTauTbl ¥ UX COCANHCHUSIM
KoutponbHas padora Ne§ «MeTasib»

Paznen «Hemeramnst 1V-VII rpynm u ux coenuHeHus», 244
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3.001mas xapaKTepucTHUKa
XUMUYECKUX 371eMeHToB VIla
rpymmsl. ['anoreHsl.

4.001as XxapaKTepucTHKa
XHMHYECKHUX 3JIeMEHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as XxapakTepucTUKa
XUMHYECKHX JJIEMEHTOB Va
rpynmsl. A3ort, pocdop u ux
COEMHEHHUSI.

IpakTrueckas pabota Nel0 «IlomydyeHne aMMHaKa ¥ H3y4eHHE €ro CBOMCTBY

6.001mast xapaKTepUCTUKa
XMMHUUECKHX 31eMeHToB [Va
rpymnnsl. YTiepos, KpeMHUH U UX
COEIMHEHHSI.

IIpaktudeckas padora Nell «[lomydeHue yriieKUCIOroO Ta3a U U3yYCHUE €ro CBOMCTBY
IIpaktudeckas pabora Nel2 «PerieHne 3KCIIepUMEHTABHBIX 33124 10 TEMe
«Hemeransl [V-VII rpynn u ux coeauHeHUR»»

KontponpHas padora Ne7 «Hemetaiuisn

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

7. HepBOHa‘-IaJ'ILHLIe XUMHYCCKHE
MTOHSTHS 00 OpraHnu4eCKux
BCIICCTBax

10

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

13. Xumust 1 okpyKaromas cpesa.

1

14. Ob6o6meHne MaTepraa mo
Kypcy «Heopranudeckasi XUMHsD»

3

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHHIECKONH XUMHUN»

Bcero 136 u
8 KJIACC

(2 4 B HEnemt0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBaloWme AaHHbINA pasgen
nporpammbi,

M KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHUe

OcHOBHOE copeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pasznen 1.IlepBonavanbubie XuMudeckue nousitusi(14 q)
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Tema 1. XuMmusa — BakKHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH AeATEebHOCTH
Ye/iIOBeKa

(44)

Xumusi 8 cucmeme HayK. Posb xumuu 8 iHusHuU 4es08eKa.
QdusuyecKkre CBOMCTBa BeIECTB.
[lpaBusna 6Ge3omacHoro o6palieHUs1 C BeLeCTBAMU U

Tena wu BemiecTBa.

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

JleMOHCTpauuu

1. JlJabopaTopHO€E 060pyAOBAHHUE.

2. Paznimunble BUABI XUMHUYecKo# nocybl. 3. 06pasiibl
BeLIECTB.

4. Cnoco6nl pa3aesienus cMmecelt (puabTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPpaKTHYeCKHE PaGoThl
Jla6opamopHble onbimbl:

OnucaHue GU3NYECKHUX CBOMCTB BEILECTB.

Pa3jesieHne cMecH € MOMOILBIO MAarHUTA.

IIpakmuyeckue pabomvl:

Ne 1. JlTaGopaTopHOe 060pyA0OBaHHE U TPHUEMBI 0GpalleHHs
C HUM

Ne 2. OyucTKa 3arpsiI3SHeHHOM oBapeHHOH coin

PacKpbIBaTh CMBIC/ H3y4aeMbIX IOHSTHH C TIOMOLIBIO [TeJjarora.

PackpbIBaTh poJIib XUMUH B IPUPO/ie U XKU3HU YeJIOBEKA, eé CBA3b C APYTMMH HayKaMU.

Pa3nuyaTh YKCThIE BEllecTBa U CMeCH; OZHOPOAHbIE U HEOJHOPO/JHbIE CMECH;

PaznnyaTh pu3nyeckue 1 XUMHUYECKHe SIBJIEHUS C OOPOH Ha onpeJesieHus.

OnpezensiTh HPU3HAKU XUMUYECKUX PEaKLUH U YCJIOBHUS UX IPOTEKAHHUS.

CrnenoBaThb MpaBUJIaM 0JIb30BAHUSI XUMUYECKOH MOCY[0H 1 JJaGopaTOpPHLIM 060pyZ0BaHHEM, &
TaKKe paBUJIaM o6palleHus C XMMHUYeCKHMH Bellle-CTBaMH B COOTBETCTBUHU C
WHCTPYKIHASIMHU 10 BBIMOJHEHHUIO IPAKTUYECKUX PAaBOT M0/, KOHTPOJIEM NeJjarora.

[l1aHUPOBATh U MPOBOAUTD XUMUYECKH IKCIIEPUMEHT M0 U3YYEHHUIO U OMHUCAHUI0 PU3NUECKUX
CBOWCTB BELIECTB, CIOCOG0B pa3zesieHus1 CMecel BeleCTB 110/, PyKOBOJCTBOM IeJarora c
o6CyXeHueM IJIaHa paboThI.

HWcnosib30BaTh NpH BHINIOJHEHUH Y4e0-HbIX 3a/JaHUH U B IPOLieCCe UCCIe[0BATENbCKOM
JesITeJIbHOCTH HAy4YHO-TONMYJIAPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUSA, CTPABOYHbIE
MaTepuasbl, pecypcbl UHTEepHeTa 0 PYKOBOACTBOM IeJlarora.

BrIcTpanBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha MHPOPMALIUIO U3
y4eOHHKa U CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3YYEHHBIN MOHATHHHBIN
anmnapar Kypca XUMHH

Tema 2. BemecTBa
U XMMHYECKHe peaKIu

(74)

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

(cMMBosIBI) XMMMYECKHUX 3JieMeHTOB. OTHOCHUTe/bHas

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

MOJIEKYJISIPHOE YYEHHE.
XuMuyeckas  popmyia.

XUMHUYECKHUX 3JIeMEHTOB. 3aKOH NOCMosiHcmed cocmasa

BaseHTHOCT ~ aToOMOB
seujecms. OTHOCHTeIbHAs MOJIeKyJIsipHas Macca. MaccoBast
J10J151 XAMHY€ECKOTr0 3J1eMEHTa B COeJUHEHUU.

dusnyeckue M XUMHUYECKHE sIBJEHHUS. XHUMHYecKast
peaxius U eé MpU3HAKU. YPaBHEHUS XUMHUYeCKUX PeaKIHil.
3aKOH COXpaHeHHsI MaccChbl BeleCcTB THIBl XMMHUYECKHX
peakuuil (coefuHeHUe, pa3JioKeHUe, 3aMellleHUe, 0OMEH).
M. B. J/lomoHOC08 — yuéHblli-aHYuKa0neducm.

JAemoHcTpauunm

dusnyeckue sBaeHUs (pacTUpaHye caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLlUsl BOJBI U T. 11.).

XuMuieckue siBjieHUs (ropeHHe CBeYH, pa3jioKeHue
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTHI C XJI0PUA0M
Gapus,

passioxkeHue rugpokcuga meau(1l), B3aumoeiicteue

[IpUMeHSATDb eCTeCTBEHHO-HAy4YHbIe MEeTO/bl TO3HAHUS (B TOM YUCJe HAaGI0/IeHUE,
MO/IeJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE Ol€pPaliuy MBICIUTENbHOM J1eSITEIbHOCTH
(cpaBHeHUe, kKaccubUKaALMSA) A1 U3YYEHUS Bell[eCTB U XUMHYECKUX PEeaKIUH C OMOPOM Ha
QJITOPUTM UJIHU CXEMBI.

PackpbIBaTh CMbIC/ U3yYaeMblX IOHATUI U 3aKOHOB U IPUMEHSITb 3TH MOHATUS IPU ONKCAHUHU
CBOMCTB BelLleCTB U UX NIPeBpalleHUH C OIOpOoU Ha IJIaH U KJIKYeBble CJI0Ba.

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

OnpefensiTh NPU3HAKU XUMHUYECKUX PEAKIUH, YCIOBUS UX TPOTEKAHUS.

O6'BACHATD CYLIHOCTb GU3NYECKUX U XMMUUECKUX SIBJIEHUN C TOYKHU 3pEeHUsI aTOMHO-
MOJIEKYJISIPHOT'O YYEHHUS C UCII0JIb30BAHHWEM BU3YaJIbHOH OMOPHI.

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

CocTaBisATh GOPMYJibl GUHAPHBIX BEIIECTB MO BaJIEHTHOCTHU U ONPE/Ie/IATh BaJIeHTHOCTb 110
dopMyJ1aM BelecTB € OTIOPOH Ha aJIFCOPUTM YIEOHBIX JeHCTBUH.

PaccTaBiATh K03QUIIMEHTHI B YPABHEHUAX XUMUYECKUX PEAKIIUH C ONTOPOU Ha aJITOPUTM
y4eOHBIX 1eICTBUH.

C/iei0BaTh MpaBUIaM 0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060py0BaHUEM, A
TaK)Ke MpaBUJIaM 06palieHus C Bell[eCTBaMHU B COOTBETCTBUHU C MHCTPYKI[USIMHU O BbINOJHEHHIO
JIaGOpPaTOPHBIX XUMHUYECKHUX OIBITOB MO/ KOHTPOJIEM IIeJjarora.

Hcnosib30BaTh Npy BBIIOJHEHUH YYeOHBIX 3a/JaHUH U B IpoLiecce KCCIe0BaTebCKON
JleTeJIbHOCTU Hay4HO-TIONY /IS PHYIO INTEPATypy XMUMHUYECKOT0 COJiepKaHus, CIpa-BOY-Hble
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KeJie3a ¢ cepoH, B3aMMOo/iefiCTBHE XeJle3a C PaCTBOPOM
cosit megu(ID)).
OmBIT, WTIOCTPUPYIOIUI 3aKOH COXPaHEHHsT MACChl.

Nab6opatopHble U NpakTU4eckue paboTbl

Jla6opamopHble onbimol:

[Ipumepsl pu3nIeCKUX sIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHE MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJIa C KUCJIOTOM).

Mopev aTOMOB U MOJIEKY L.

IpakTrueckas padota Ne3. [Ipu3Haky mpoTeKaHus
XMMHUUYECKUX peaKlui.

BbryucneHus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIlleCTB;

— MaccOBOH /10JIM XUMUYECKOTO 3JIeMeHTa o GpopMmysie
coelMHEeHUs

MaTepHaJibl, pecypcel UHTep-HeTa 10/, pyKOBO/JCTBOM IleJjarora.

BoicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTePHUAJIOB, TPAaMOTHO UCI0JIb30BaTh U3y4YeHHbIA NOHATUUHBIN
anmnapar Kypca XMMHUH

Tema 3. KotnuecTBeHHbIE
OTHOLIEHHsI B XuMuH (34)

KosnuectBo BemectBa. Mosib. MoJsisipHas Macca. 3aKOH
ABorajipo. MoJisipHBI# 06'bEM ra30B. PacueThl 10 XUMUYECKON
dopmy.ie. PacueTbl MaccoBOH 401U XUMHUYECKOTO 3J1EMEHTA B
COeJMHEHUH, KOJIMYeCTBa BellecTBa, MOJISIPHOM Macchl.
PacyéTbl 10 XUMHUYECKUM YpaBHEHHUSM.

JleMoHcTpanus:

- 00pa3Ibl BELIECTB KOJIMYECTBOM OJIH MOJIb

Beraucnenus:

-pacuet o ¢popmy.Jie ¥ 10 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSTD 3TH NTOHATHS, a TAKXKe U3yUeHHbIe
3aKOHBI U TEOPUHU /1Sl pellieHUs] pacy€THbBIX 3aJja4 C IOMOLIbIO lefjarora.

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
y4eOHbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, Macchl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bE€MY, Macce peareHTOB UJIM IPOAYKTOB peaKLUH.

BbicTparBaTh pa3BépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOX Ha MHPOPMAIHIO U3
y4eOHUKA U CIIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BATh U3y4YeHHbIN MOHATUHHBINA
annapar Kypca XMMHHM € IOMOLIbI0 leJiarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoaudeckas cucremMa XuMu4eckux 3jiemeHToB /I. . MeHaeneeBa.
CtpoeHue aTOMOB. XuMH4eckas CBs3b. OKUC/IMTEIbHO-BOCCTAHOBUTEJ/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
Mepnoanyeckunii 3aKoH U
Nepuoanueckana cucrema
XMMUYECKUX 31eMEHTOB

A. N. MeHgeneesa. (7 4)

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

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

WHEpPTHble Trasbl). JsemeHmMbl, KOmopble 06pazyrom

am@pomepHbie 0Kcudbl U 2UOPOKCUDbL.
[lepyosnyecknit 3akoH. Ileproguyeckas cucTeMa
. U. MeHnpeneena.

KopoTkonepuoHas u di1uHHonepuodHas GopMbl

XUMHYECKUX 3JIEMEHTOB

PackpbIBaTh CMbIC/I IEPHUOIUYECKOTO 3aKOHA 10/} PyKOBO/[CTBOM IeJjarora.

[ToHMMAaTh CylLIleCTBOBaHHE EPUOJUYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3/IEMEHTOB
(u3MeHeHHe paJiuyCOB aTOMOB U 3JIEKTPOOTPHIIATEBbHOCTH) U UX COeJUHEHUH OT
M0JIOXKEHUST B TEPUOANIECKOM CCTEMe U CTPOEHHs aTOMa C HUCIOIb30BAaHUEM CXEM U TaGJIHLI,

YcTaHaBIMBATh CBSI3b MEX/Y MOJI0KEHHEM 3/IeMeHTA B [IepHOJHYECKOH CHUCTEME U CTPOEHUEM
ero aToMma (cocTas U 3apsij s/ipa, 061iee YUCJIO 3JIEKTPOHOB U pacipe/ie/IeHHe UX 0
3JIEKTPOHHBIM CJIOSIM) 110 06pasiyy.

[IporHo3upoBaTh XapaKTep U3MEeHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH [0 rpyMnaM U
nepuojam Ilepruoanyeckoil CHCTEMBI € TIOMOLIBIO Nefarora.
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[lepnoanyeckoi cucTeMbl XMMH4YeCKUX 3jeMeHTOB /. M.
MeHnpeneeBa. [lepuoabl U rpynnbl. PU3UYECKUNA CMbICT
NOpPSJKOBOIO HOMepa, HOMepOB IepHoja U TpYIIIbI
3JIeMeHTa.

CtpoeHue atoMmoB. CocTaB aTOMHBIX fjep. M3omonbl
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 0060JI0UEK ATOMOB
nepBbix 20 XUMHYECKUX 3j7eMeHTOB [lepuoaundeckoin
cucteMmbl /JI. U. MeHpesieeBa. XapaKTepUCTHKA XUMUYECKOTO
3JIeMeHTa 110 ero noJjoxeHuto B [lepuoguyeckoit cucreme
J. U. MeneneeBa.

3akoHoMepHOCMU

usMeHeHuss  paduyca

memasaaudeckux u

amomos
XUMU1ecKux 2/1eMeHmos,
HeMemanauyeckux ceolicme no zpynnam Uu nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoii
cucmembl XUMU4eckux 3/1emMeHmos 0151 paseumust Hayku u
npakmuku. /]. H. MeHdeneee — yuéHulil u 2paxc0aHuH.
AemoHcTpauumn

KopoTkonepuoaHas v JJiMHHONeproAHasA GOpPMBbI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

J. U. MenpeneeBa.

O3HakKoMJIeHHe C 06pa3liaMHy MeTaJIJI0B U HEMETaJlJIOB.

JlabopaTopHble U npakTMyeckue paboTbl
JlabopamopHblil onbim:

BsaumopelicTBUe THUAPOKCHAA LMHKA C pacTBOpaMu
KHCJIOT U 1Lesioyei

XapakTepu30BaTb XMMHUECKHE 3J1eMeHThI IePBbIX TPEX IePHO/0B, Ka/Ius, KalbLUs 10 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /l. U. MeneneeBa.

CiieoBaTh MpaBUJiaM 6€30MacHOM paboThl B 1a60PATOPUH IIPH UCIOJb30BAHUN XUMHUYECKOMN
nocyzibl M1 060pyA0BaHus 0] KOHTPOJIEM Ilefiarora.

BbicTparBaTh pa3BépHYThble NMCbMEHHBIE U YCTHbIE OTBETHI C 0NTOPOH Ha MHGOPMaLUIo U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbINA MOHATHWHBIN
anmapar Kypca XMMHMH NocJle CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHILIe.

Hcnonb3o0BaTh NpHy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKA MocIIe
CTPYKTYpHUpOBaHUS MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucreMy
XMMHYecKHX 371eMeHTOoB /[, M. MeHiesieeBa, TabMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJI€, 3JIEKTPOXUMUYECKUH P/l HaNPsHKeHUH MeTalIoB).

Hcnosib30BaTh NpH BBINOJHEHUH YYeOHbIX 33/JaHUH U B IpoLiecce UCCIe0BaTebCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMHUECKOT0 COZepKaHHs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa oA PyKOBOACTBOM Ilefarora

Tema 5. CTpoeHue BelecTB.
XuMu4yeckas CBA3b.
OKHCIUTETIBHO-
BOCCTAHOBHTEJIbHbIE PeaKkIuu
(89)

Xumunueckas cBsi3b. KoBaneHnTHas (moJsipHast ¥ HEMOJIIpHast )
CBSI3b. DIeKmMpoOmpuyamenbHOCms amomo8 XumMudecKux
anemermos. VIoHHas CBS3b. Tunvl KpUCMaiiuyeckux peuemox.
CreneHb OKUCJIEHUS. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbIE peakluu. [Ipoleccbl OKUCIEHUST U

BOCCTaHOBJIeHUA. OKHUCIUTENH U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaKuuy pas3sioxKeHus, COeIUHEHNS

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHIA O] PYKOBOJICTBOM IEAarora.

Omnpenensth BUI XUMUIECKOHN CBSI3H B COSTUHEHNH C UCIIOIb30BAHHEM CXEM.

OnpenensTh CTeNneHb OKUCICHHST XUMHUUECKOTO 3JIEMEHTa 10 popMyJie ero COSANHEHHS C
HCIIOJIb30BAHUEM aJITOPUTMA.

Onpenensirts 3JeMEHT (BELIECTBO) — OKHCIUTENb U JIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIIb.

OOBSICHATH CYIIHOCTh NMPOIIECCOB OKUCICHUS U BOCCTAHOBIICHUS.

CoCTaBIIATh MEKTPOHHBIN OallaHC C yY4ETOM YHCIIA OTJAHHBIX U MIPUHATHIX AJIEKTPOHOB.

CoCTaBIATh YpaBHEHUE OKUCIHTENFHO-BOCCTAHOBUTEIBHOM PEaKIIUK MO AITOPUTMY pa3bopa
OKHCITMTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH.

Hcronp30BaTh IPH BHIOIHEHHH YI€OHBIX 3aJaHHUI TEKCThI yIeOHUKA TOCIIe CTPYKTYPHPOBAHUSI

MaTepHaa, ClIpaBOYHbIE MaTepHalIbl (IEPHOIHIECKYI0 CHCTEMY XUMHIECKHX deMeHToB J1. M.
MenzeneeBa, TabIUILy paCTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH B BOJIE, SIIEKTPOXUMHUECKUN P
HaNpsDKEHUH METaJlIoB)
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Pa3zeu 2. BaxxHeille npeACcTaBUTE/ I HEOPraHUYeCKUX BemecTB (35 4)

Tema 6. Kucnopoga. Bogopoga,
(14y)

Bosgyx — cMech rasoB. CoctaB Bo3ayxa. Kuciopoy —

37eMeHT U 1npocrtoe BewecTBo. 030H. HaxoxzaeHue

KuCJopoJa B mpupoje, ¢usHyecKMe U XUMHYeCKHe
cBOMcTBa. Peakiiuy ropeHHs NPOCTHIX U CJIOXKHBIX BEIlleCTB.

adpdpexm

SHAOTEpMHUYECKUE

Tensosoli Xumuveckoll peakyuu. 3IK30- U

peakiiuy, mepmoxumuyeckKue
ypasHeHusi. TloHaTHe 06 okcujax. Crnoco6bl MOJydYeHUs
KHC/IOpoJa B JIabOpaTOPUM U NPOMBILIJIEHHOCTH.
KHCJI0pOJa. KpYyroBOpOT KHCJIOpoJa B

npupo/e. ToniuBo: yrojb U MeTaH. 3arpsi3HeHue BO3/yXa,

NpUMeHeHue

yCUJIEHHE TapHUKOBOTrO0 3pPeKTa, pa3pylieHre 030HOBOT0
cosl.

Bosioposi — 3/IeMeHT U IPOCTOE BelllecTBO. HaxoxaeHue
BOJIOPO/ia B IpUpo/e, PU3NIECKHE U XUMHUYECKHe CBOHCTBA
(na mnpuMepe
OKCHAaMH MeTaJlJIOB), 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 KUCJIOPOA0M
(BO3MOXKHO HCITOJIb30BaHHE BU/IEOOTBITOR).
OnpesiesieHUe COZlep>KaHUsl KUCI0POJa B BO3AYXe.
OHbITbI, AEMOHCTPpHUPYHOLIUE YCJIOBUA BOSHUKHOBEHHA U
NpeKpalleHUs TOpeHu .

Na6opatopHble U NpakTMYeckue pabotbl

JlabopamopHblil onbim:

O3HakoMJIeHHe C 06pa3aMU OKCU/IOB.

IIpakmuyeckas paboma:

Ne 4. [lonyyeHue KHUCI0pPO/ia, U3yYEHHE ero CBONCTB.
[TpakTuueckas padota NeS. [Tonydenue Bogopoaa U U3yueHue
€ro CBOMCTB.

Bviuucnenus
— MOJIEKYJIIPHOM MacChl KUCJIOPO/ia ¥ 030HA Ha
OCHOBaHUH aTOMHOI‘/‘I MacCChbl XUMHUYECKOTI'0O 3JIeMeHTa

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHSTh 3TH OHSATHUS IPY ONIMCAHUH CBOMCTB
BELIECTB U UX NPEBPAleHUH C UCII0JIb30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapakTepusoBaTb (OIHUCHIBATDb)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU Yesl0BeKa.

CpaBHHUBATb pPeaKIM1 FOPEeHUs U Me/lJIEHHOTO OKUCJIEHHUS C IPe/IBAPUTENIbHBIM 06CYyKIeHUEM
napaMeTpOB CpPaBHEHHUS.

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

PacrosHaBaTb ONBITHBIM IYTEM KHCJIOPOJ 110/, KOHTPOJIEM Ile/iarora.

HWcnosib30BaTh XMMHYECKYI0 CHMBOJIMKY /AJ1S1 COCTaBJIEHUsI GOPMYJI Bell|eCTB, MOJIEKYISIPHBIX
yPaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KUCJI0poJa.

OGBSACHATD CYLHOCTB 3KOJOTMYeCKHUX ITP06.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnesfoBaThb NpaBUJIaM 6e30MacHOM paboThI B IJaOOPaTOPHHU IPH UCIOJIb30BAaHUU XUMUYECKOH
NOCYZbl U 060pYJOBaHHs 10/ KOHTPOJIEM I1€/Jarora, a Takke NpaBU/IaM 00palieHus ¢
rOpIOYMMHU BellleCTBAMH B ObITY.

[l1aHMpPOBATE M OCYIEeCTBIIATh Ha IPAKTUKe XMMHUY€eCKHe 3KCIIepUMEHThI, IPOBOJUTh
Hab6JII0ieHHs], ZieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, pyKOBOJCTBOM Ilefarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIlIle.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOIlecce UCCIe0BATEIbCKOH
JleATeIbHOCTH HayYHO-TIONYJIIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noj pyKoBOCTBOM Nejarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MHQOPMALHIo U3
y4ebHUKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOM Ha IJIaH, TPAMOTHO UCINOJIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca
XUMHUHU

Tema 7. Boga. PacTtBopsl.
IMoHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. MoJiekybl. Qusuueckue
ceoticmea 80dbl. Boda kak pacmeopumens. PacTBOPEL

PaCKpblBaTb CMbICJI U3Yy4Ya€MbIX MOHSATHHN U IIPUMEHATD 3TU NIOHATUA IIPHU ONTMCAHHUH CBOWCTB
BelleCTB U UX npeBpaLueHm?l C IOMOIIbIO NTeagarora.
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(54)

IloHssimue o pacmeopumocmu eewjecms 8 gode. [loHsimue o
HAaCblujeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBas o1
BellleCTBa B pacTBope. PacueT MaccoBo# [j0/iM BelllecTBa B
pacTBope (npoueHTHAs KOHIeHTpaLus).

Xumuueckue cgoticmea 800vl (pas/osceHue, peakyuu c
HampueM, 0KcudoM kaavyus, okcudom cepwilV [loHssmue 06
ocHogaHusix. Poab pacmeopos & npupode U 8 JHCU3HU
yesnoseka. Kpyzosopom e0dbi 6 npupode. 3arpsi3HeHHe
NPUPOHBIX BoA. OXpaHa 1 0YMCTKA IPUPOJHBIX BO/.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aHMO/I€CTBHE BOIbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTePHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Ye ¢ TOMOILbI0
WH/JMKaTOPOB.

Na6opatopHble U NpakTUYeckue pabotbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpeseéHHON
MacCcOBOH /10J1e¥l paCTBOPEHHOTO BeLECTBA.

XapakTepu3oBaTh GpU3NUeCKHEe U XUMUYECKHe CBOMICTBA BOADI, €€ pOJib KaK paCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCaX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/ISITh ypaBHEHUS] XUMUYECKUX PeaKIUi C y4acTHeM BOJbI C OTIOPOH Ha CXEMY.

OGBSACHSATD CYI[HOCTb 3KOJIOTHYECKUX PO6JIEM, CBSI3aHHBIX C 3arpsi3HEHHUEM MPUPOAHbBIX BOJ,
Croco6bl OUUCTKHU BOABI OT IPUMeECeH, Mephl 110 0XpaHe BOJL OT 3arpsi3HeHUsI ocjie
pe/BapUTEIBbHOT0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIECTBIIATh HA MPAKTHKE XUMUYeCKHe IKCIEPUMEHTDI, IPOBOJAUTD
Hab6JII0JeH s, [1eJIaTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIEPUMEHTA 0Jf KOHTPOJIEM I1e/Iarora, C UCI0JIb30BaHUEM KJIHLIE.

CneznoBaTb nIpaBuaM 6e30mMacHON paboThl B JaGOPATOPHUH NPH UCIIOIb30BAHUHU XUMUYECKOH
oCyibl M1 060PyAOBaHUs O, KOHTPOJIEM IIeJarora.

[IpoBOAUTD BBIUKUCIEHHUS C IPUMeHEeHHEeM IOHSTHS «MaccoBasi J10Jisl BellleCTBa B pacTBOpE» C
0Tnopoi Ha GOPMYJIbI.

HWcnosib30BaTh MPH BLIMOJHEHUH YYE€OHBIX 33/IaHUH U B IPOLECCE UCCIIEA0BATENBCKON
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO COJlepKaHMUS, CIPABOYHbIE
MaTepHuasbl, pecypcbl UHTEepHETA M0 pyKOBO/ICTBOM IeAarora.

BricTpauBaTh pa3BépHYyThle NMUCbMEHHbBIE U YCTHBIE OTBETHI C OMOPOU HA UHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA MOHATUWHBIN
anmnapar Kypca XMMHH 0CJie TPeJBapUTEBHOT0 CTPYKTYPUPOBAHUSA MaTepuUasa.

Tema 8. JneKkTpoIUTHYECKAS
Auccouranusi. XuMudecKue
peakuuu B pacTBoOpax

(54)

Teopus
OnekTponuTHYecKas

SHGKTPOHI/ITH‘IGCKoﬁ JUCCOLHUAIINH.

JUCCOIHAIIAsA. GHGKTPOJ'[I/ITLI n

HEJJICKTPOJIUTHIL. KaTI/IOHBI, aHHOHBL. Mexanuszm 0uccouual4uu
eeujecme C pa3iudHbIMU sudamu xumuyeckotl ceszu. Ilowsmue
ocmeneHu 0uccouual4uu. CuIIbHEIE ¥ CIa0bIe SJIEKTPOJIUTHL.
Peakun woHHOTO obOmeHa. YcrmoBus NPpOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00OMeHa 1o xoHma. IToaHbIe B COKpaIIIéHHLIe HOHHBIC

YpaBHEHUSI peakuuid. XUMHUECKHE CBOWCTBA  KHUCIOT,

OCHOBaHHI H coled B CBeTe MpPEICTaBICHUA 00

3IEKTPOJUTHIECKOM qucconanuy. KauecTBeHHbBIE peakiiy Ha

KaTUOHbl W AHWOHBI: HMOHBI XJIOPHAI-, 6pOMl/Ill-, uoauna-,

cynbdar-, kapOoHaT-, CHIMKAT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI, KaTHOHbBI AMMOHHWA, MarHusd, KajlblWuA, aJKOMHHUA,

xene3a (2+) u (3+), menu (2+), UMHKA, OPUCYTCTBYIOLINE B
BOJHBIX PacCTBOPaX.

PackpbIBaTb CMbIC/ H3y4aeMbIX IOHSATUH, @ TAKXKe CMbICJI TEOPUU 3JIEKTPOJTUTHIECKON
JHCCOLMAllMK C OTIOPOM Ha CXeMBI.

OG6BSCHATb MPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJZJHBIX PaCTBOPOB C IOMOILbIO N1earora.
CocTaB/IsITh YpaBHEHHUS JUCCOLMALIUM KUCJIOT, LleJIouel U coJiel, oJIHble U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMUUECKUX peaKLMii HOHHOTO 06MeHa.

[11aHUpPOBATh U OCYLIECTBJATD Ha IPAKTHKE XUMUYECKH e 3KCIIEPUMEHTHI, IPOBOJUTh
HabJI0/leHus], Ae1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIIepUMEHTA N10CJIe peiBapUTENbHON
paboThL.

CnenoBaThb nIpaBuaM 6e30mMacHON paboThl B TaGOPAaTOPHUH NPH UCIIOIB30BAaHUHU XUMUYECKOHN
MOCY/Ibl 1 060PYI0BaHUSA M0/l KOHTPOJIEM MeAarora.

[Ipor3BOAUTD BbIYUCAEHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTparBaTh pa3BEépHYThIE NMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHHKa U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbIA MOHATHHHBIA
anmnapar Kypca XMMHH T0CJie TPe/IBapUTENBHOT0 CTPYKTYPUPOBAaHUA MaTeprasa.

HWcnosib30BaTh MPHU BBINOJHEHUH Y9e0HbIX 3aIaHUH U B IPOI[ECCE UCCJIEI0BATENbCKON
JleITeJIbHOCTH Hay4YHO-NONYJ/ISAAPHYIO INTepaTypy XUMHUYECKOI0 COZlepXKaHUs, ClIPaBOYHbIe
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JleMOoHCTpauuu

JneKTpHYecKas MPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIKEHHE HOHOB B 3JIeKTPUYECKOM MOJIe.

OnbITHI, WJIIOCTPUPYIOIME IPU3HAKH IPOTEKAHHUSA
peaknui HOHHOro oGMeHa.

JlaGopaTopHble U NPAKTUYECKHE

pa6oThbl

JlabopamopHulii onbim:

Peakiuu HoHHOI0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara megu(1l) u ménoun, kapboHaTa HATpUA U
COJITHOM KUCJIOTBI, peaKius HeHTpau3aliui Mexay
TUJIPOKCUOM KaJIUsl U COJITHON KUCJIOTOM.
Bouryucaenus

— 10 ypaBHEHHUSAM XUMHYECKHUX PeaKL 1N

MaTepHaJibl, peCypCbl I/[HTepHeTa IocJie KOHCYJIbTallUH C IefaroroMm

Tema 9. OCHOBHBIE KJIaCChl
HeopraHn4yecKux
coeUHEeHU

(1149)

Krnaccudukanus HeopraHu4ecKux CoeJMHEHUH.

OKCHABL: cOCTaB, KJaccupuKanus (0OCHOBHbIE, KUCOMHbIE,
am@pomepHble, Hecos1eo0bpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda azoma Il), HomeHkaaTypa [losyveHue u
XUMHYECKHe CBOMCTBA OKCH/I0B (B3aUMO/IeHCTBUE C
BOJIOM, KUCJIOTAMH, LeJI04aMHu).

OcHOBaHHUsI: COCTAB, KJaccubUKalus (1eJI0YU U
HepacTBOpPHMbIe OCHOBAaHUs), HOMEHK/IATYpa, dusnyeckue
Y XUMUYeCKHe CBOWCTBA (B3aUMO/IENCTBHE C OKCUIAMU
HeMETAJVIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYYEHUS.
KucnoTsl: cocTas, kiaccuduKkalys, HOMEHKIATYPA,
¢dusnyeckre U XUMHUYeCcKre CBOMCTBA (B3aUMO/IeCTBHE C
MeTaJlJIaMH, OCHOBHBIMHU OKCH/IaMH, OCHOBaHHUSIMH,
COJIIMM Ha IpUMepe COJITHOU U CEpHOM KUCJIOT), Cnocobbl
noJiyvexusl. Ps; ak THBHOCTH METAJJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPA, CIOCOOHI MOJIyYeHUs,
B3aMMO/IeHCTBHE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJI09aMH U COJISIMU.

FeHeTHYeCKasi CBSI3b MEX/Y KJIaCCAaMH HEOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKue psaabL. [ToHsmue 06
am@pomepHbix 2udpokcudax (Ha npumepe [UHKA U
AAIOMUHUS): XUMUYecKue ceolicmea ezaumodeticmsue ¢
KUC/10Mmamu U Wes04amu, pas/ioxceHue npu HazpegaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3auMopelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(ID).

Peakiys HeHTpasr3any.
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OmnpezeneHne OCHOBHBIX KIIACCOB HEOPTaHNUECKUX COSANHEHHH M0 IIabIIoHy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUI Ha OCHOBE
OIpEJIEIICHHUS.

CocraBnenre GpopMys1 OCHOBHBIX KJIACCOB HEOPTAaHWIECKUX COSIUHEHHI U Ha3bIBaHHE UX IO
MEXyHapOIHO! U TPUBHATBHON HOMEHKIIAType C HCTIOIb30BAHHEM ONPEIEICHNS 1 TAOIHIIbI
PacTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEMIECTB IT0 COCTaBY U C8OUCHEAM C OTIOPOi Ha OTIPEeeHus,
CXEMBI ¥ TaOJIHILy paCTBOPUMOCTH.

CocraBieHne TaOJIMIbI TEHETUUECKUX PSIOB M cXeMbl «I eHeTH4Yeckasi B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX COeIMHEHUI» 0] pyKOBOJCTBOM II€Jarora.

[Tporuo3upoBaHue CBONCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
TPYIIII BELIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIOJIb30BAHUEM CXeMBI «I eHeTHYecKas B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI» 0] PYKOBOACTBOM IIE€[arora.

CocraBieHre MOJIEKYIISIPHBIX YPAaBHEHH PEaKIUi, MIITIOCTPHPYIONIUX XMMHIECKIE CBOMCTBA
W3YYIEHHBIX KIIACCOB U CNOCOObI NOMYHeH sl BEIIECTB M3YUSHHBIX KJIACCOB, TPYIIL, a TAKKe
MOATBEPKAAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEX1Y HUMH, C OTIOPOi Ha BepOalIbHYIO CXEMY B
Ka4eCTBE 3pUTEIbHOMN OINOPHI.

CocTaBiieHre MOJIEKYJIIPHBIX YPaBHEHHH peakiyii o cXeMaM C IpeBapUTEIbHBIM 00CYKICHUEM
BBIOOPA pearupyroumux BeIecTB.

Berancnenue mo ypaBHEHHSIM XHMHYECKUX PeaKnnii KOJIn4ecTBa, 00bEMa, MacChl BEIIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IIPOLYKTOB PEAKIHH 110 AJITOPHTMY.

[TnarnpoBaHMe M OCYIIECTBICHUE HA IPAKTHKE XMMHIECKOTO SKCIICPIMEHTA M HAOTIOCHHS 110
PYKOBOICTBOM y4YHTEJIS.

DopMyIMpPOBaHHUE BBIBOJOB 10 PE3YJIbTATAM IKCIIEPUMEHTA C UCIIOJIB30BAHUEM OMOPHBIX CIIOB.
DopMynupoBaHHE C TIOMOIIBIO N1E]arora U BEIIOIHEHUE TPaBMII Oe30MacHoi paboThl B 1a00paToOpuu
IPH MCHOJIB30BaHUU XUMHIECKOH MOCYIbI U 000pYIOBaHKSI.

Vcnonp3oBaHue IpH BBIOJHEHUN YUeOHBIX 33/IaHU M B POLIECCE HCCIIEI0BATEIBCKOI IS TEIbHOCTH
HaY4HO-IIOITYJISIPHOM JIMTEPaTypbl XMMUYECKOIO COACPIKaHUs, CIIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
HurepHera, ocymniecTBiIeHHe BEIOOPA 110l PyKOBOACTBOM HAaCTaBHHKA.




BreiTecHeHue OZHOT'0 MeTaJljla APYTI'MM U3 paCTBOpPaA COJIU.

Na6opatopHble U NpaKkTU4eckue paboTbl
JlabopamopHble onbimuil:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAaHMH.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAHHUH C
KHUCJI0TaMH.

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

Ne 7. PerieHue sKcnepuMeHTa/IbHBIX 3a/ja4 10 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, T PAMOTHOEC UCIIOJIB30BAHNUEC U3YYECHHOTO TIOHSATUHHOTO
arrapara Kypca XUMUU C UCIIOJIb30BAHUEM IlIaHA, OTIOPHBIX CJIOB, aJITOPHUTMA.

Paspen 3. Bewectso n xumuyeckue

peakuum, 44

Tema 10. Xumuueckume peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMMUYECKUX peaKkuuii (44)

ITlonsamue o CKopocmu XUMUYeCKou peaxkyuu. @aKmOpbl,
eausAnwue Ha CKopocmbv XUMUYECKOU peaxkyuu. ITlonamue o
COMOCEHHbIX U 2emEPOCEHHbIX pPEeaAKYUsX. Honsmue 06

06pamuMblx u Heo6pamuMblx XUMUYECKUX  peakyusx.

Tousmue o XUMUYECKOM pasHosecuu. CMemeHue

XUMUHYECKO20  pABHOBECUSL. @deOpbl, siauAwowue Ha

CKOPOCMb XUMUYECKOU Pearyuu U NOI0HNCEHUEe XUMULECKO20
pasnogecusi. Kiaccugukayus xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHI U MPUMEHSTH 9TH MOHSTHUS P OIMCAaHUH CBOHCTB BEIIECTB H

HX MpeBpaIleHui.

KrnaccngunupoBats XMMHYECKHE PEaKIMU 0 Pa3IHIHBIM IIPH3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XUMHUECKOW PEaKIMH OT Pa3INIHBIX (PaKTOPOB HOX

PYKOBOJICTBOM y4YHTEIIS.

[Iporao3upoBaTh BO3ZMOXKHOCTH MPOTEKAHHS XHMIUECKIX MIPEBPANICHIH B PA3IIMIHBIX yCIOBUIX MOCIE

TIpeBapUTENbHON pabOTHL.

DnpenensiTs OKUCIUTENs U BoccTaHOBUTENH B OBP.

CocTaBisTh BIEKTPOHHBIH OallaHC peakIyy.

[TpON3BOANTH BEIYMCIICHUS IO XUMHUYECKUM YPAaBHEHHSIM IO alrOpHUTMY.

BrICTpanBaTh pa3BEPHYTHIEC IMCHMEHHBIE ¥ YCTHBIE OTBETHI C OIIOPO Ha HH(OPMAIIMIO U3 yIeOHHKA U

CIIPaBOYHBIX MaTepHAaNOB, TPAMOTHO MCIIOIb30BaTh N3YUEHHBII MOHATHIHBIN anmapaT Kypca XUMHUH

HOCJIE TIPEBAPUTEIBHOTO CTPYKTYPHUPOBAHHUS MaTepHala.

Vcrionp30BaTh MY BBITOMHEHUHN yIeOHBIX 3a/JaHUH U B TIPOIECCE HCCIEA0BATENbCKON IEATEIbHOCTH

HaYYHO-TIOMYISIPHYIO JIATEPATyPy XUMHIECKOTO COAEePKaHUs, CIIPAaBOYHBIE MATEPHAIIBI, PECYPCHI

WnTepHeTa nocie KOHCYIbTAINH C TI€IarOrOM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHSTHI, a TAKKe CMBICI TEOPHH HIIEKTPOIUTHYECKON UCCOIUALUY C

OTOpOIl Ha CXEMBI.

DOBACHATH MPUYHHBI 3JIEKTPOIIPOBOAHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO ITe1arora.

CocCTaBIATh ypaBHEHHS TUCCOIMAIIMY KUCIIOT, IEJI0YeH 1 COJIel, OHBIE ¥ COKpaNIEHHbIe HOHHEIE

YpaBHEHUSI XUMHIECKHX PeaKINii HOHHOTO OOMeHa.

[L1aHIpPOBATh M OCYIMIECTBIATH HA MPAKTHKE XUMHIECKHIE SKCTIEPUMEHTHI, IPOBOJIUTH HAOIIOICHNS,

JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM SKCIIEpHMEHTa MOCIIe IPeIBAPUTEILHON paboThIL.

CnenoBaTh npaBuiiaM Oe30MacHO paboThI B 1a00OPaTOPUH MPH UCTIOIb30BAHUH XMMHUYECKOM MTOCYIbI U
000pyJ0BaHUs O/ KOHTPOJIEM IeAarora.

l_[pomBom/m; BBIYUCJIICHUS 110 XUMUYECKUM YPABHCHUSM.

BrICTpanBaTh pa3BEPHYTHIEC MICEMEHHBIE H YCTHBIE OTBETHI C OITOPOit Ha HH(OPMAIHIIO U3 yIeOHHUKA 1
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CIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO HCIIOJIh30BaTh U3yUCHHBIN MOHATHWHBIN almapaTt Kypca XUMUHK
T0CJIe TMPEABAPUTEIHLHOTO CTPYKTYPHUPOBAHHS MaTepuraa.

Hcnonb3oBath NpH BHIIOJIHEHUH YUE€OHBIX 3aJJaHUH U B IIPOLIECCE UCCIIEI0BATENBCKON AeITENbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIEP KaHUsI, CIIPABOYHBIE MAaTEPHAJIbI, PECYPChI
HuTepHeTa mociie KOHCYIbTalluu ¢ IeJaroroM

9 KJIACC

(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,eATE/IbHOCTU
obyuatrowmxca

Paspen 1. BemecTBo M XMMHYecKHe peakiyu (104)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(109)

[Neprommaeckuii 3akoH. [leproauaeckas cucreMa XUMHIECKHX
anemenToB JI. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHUH CBONCTB XUMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, KU, KaJIbLUS U UX
COeIMHEHUH B COOTBETCTBUH C MOJOKEHUEM JIEMEHTOB B
MEPHOIUUECKON CHCTEME U CTPOSHUEM HX aTOMOB.
Krnaccnduxarms 1 HOMeHKIaTypa HEOPraHNIECKHX BEIECTB
(MexxyHapoHAs U TPUBHANBHAS). XHUMHIECKHE CBOWCTBA
BEIL[ECTB, OTHOCSIINXCS K Pa3JIMYHbIM KJlaccaM
HEOpraHWYIeCKUX COeMHEeHnI. [ eHeTndeckas cBsI3b
HEOPTaHUIECKHX BEIIECTB.

CrpoeHue BemecTBa: BB XUMIUECKON CBA3U M TUIIBI
KPHUCTAININIECKHUX PEIMIETOK. 3a6UCUMOCHb CBOLUCE 8elyecin
oM Ux cmpoenus.

XUMHUUECKUE PeaKIH. KIaCCU(PHUKAIINST XUMIIECKUX PEaKIIi
I10 Pa3JINYHBIM OCHOBAHHSIM.

Teopust 2MEKTPONTUTHIECKOH TUCCOLMAIN

JeMoHCTpauumn

1. Mozesii KpUCTa/JINYECKUX PelIETOK HeOpraHU4eCKUx
BelleCTB.

2. KopotkonepuonHast U INMHHONIEPHOAHAS (GOPMBI
INepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. U. Menpneneesa

[Ipaktuueckas padorta Ne§ «Peakunu HOHHOTO OOMeHa»
[Ipaktuaeckas padota Ne 9 «KadecTBeHHBIE peaKIi Ha HOHbI
B pactBope".

KontponbHast padoTta Ne6 «neKTpoIuTHYECKAasT TUCCOIAAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTBI IEPBBIX TPEX IEPHUO/0B, KAJIUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosnyeckoit cucreme /Jl. . MeHiesieeBa ¢ onopoi Ha aJlrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCKHe BellleCTBA U3yYeHHBIX KJIACCOB C ONMOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuceIBaThb 061Me XUMUYECKHE CBOMCTBA BellleCTB Pa3/IMYHbIX KJIACCOB, TOATBEPXKAATh
CBOWCTBA IpUMePaMU MOJIEKYJIAPHBIX YpaBHEHUH XUMHUYECKHUX PeaKIHi C OIOpOH Ha cXeMy.

Onpeze/isiTh BUJ XUMUYECKOU CBSI3U M THI KPUCTAJLJIMYECKOM PEIIETKH BeleCTBA C ONOPOM Ha
cxXeMmy.

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

BoicTparBaTh pa3BEépHYThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMIO0 U3 yueGHUKA U CHPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/Ib30BaTh U3yY€eHHbIH
MOHATHUHHBIN annapaT Kypca XUMHUH.

Hcnosnb30BaTh NpHY BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpOLiecce UCCIeJ0BATeTbCKON
JlesITeJIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa 0/ pyKOBOACTBOM Ilefjarora.

PackpbIBaTh CMBICI TEOPUH NIEKTPOIUTHIECKOH auccoruayn. OObSCHATh IPHIHHBI

3IIEKTPOIPOBOHOCTH BOJHBIX PACTBOPOB;

CocTaBiATh ypaBHEHHs TUCCOIHAIIMY KUCIIOT U IEJI0YeH, TOTHBIE U COKPAIICHHBIE XUMHUUECKUE

YpaBHEHHUS] XUMHYECKUX PEAKIMH HOHHOTO 0OMeHa.

Pa3aen 3. HemeTasiibl

M UX COeAUHEeHUH (24 1)

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

(44)

O611as XxapaKTepUCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX
cTeneHu okucaeHus. CTpoeHue U pU3nvecKre CBOMCTBA
HNPOCTHIX BEIECTB — rajJioreHOB. XUMUYeCKHe CBOHCTBA Ha
npuMepe xjiopa (B3auMo/IeiCTBHE C MeTa/JIaMH,
HEeMeTaJIJIaMU - BOJJOPO/IOM U KUCJI0OPOJ0M,
weaouamu).XnopoBoopo. CosnsiHasi KUCIOTa,
XMMHYeCKHe CBOHCTBA, No/y4eHue, TpUMeHEHHE.
KauecTBeHHbIE peaKL|MY Ha raJloreHU/-UOHBL. Jelicmsue
X/10pa u X210p0800dopoda HA Op2aHU3M Hen08eKd.

O06BACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAJIJIOB M UX COeTUHEHUH B
npe/ieJiax MaJibIX TIEPUO/IOB U TVIABHBIX MOATpyI [leproarieckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS X ATOMOB C UCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MMPOCTHIX BEIIECTB raJIOTeHOB (Ha
MpUMepe XJ10pa) U CJI0KHBIX BELECTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS), CTOCO6BI UX
MoJIy4YeHUs], IpUMeHeHHe U 3HaYeHHe B MPUPO/JIe U )KU3HU YeJIoBeKa Mocyie
CTPYKTYPUPOBAHUS MaTepHasa.

OnpeiesisiTh raJIOTeHU/I-UOHBI B PACTBOPE C UCIOJIb30BaHHEM TabJIUIbI "XapaKTepHble
peaKIy Ha aHUOHBI".

[I;1aHMPOBATh U OCYIIECTBJATDH HAa MPAKTHKE XUMUYECKHe 3KCIIepUMEeHThI, IPOBOAUTD
HaG6JII0/IeHHs, 1eJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MOCJIe IPe/IBapUTeTbHON
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BakHelire XJIOpUAbI U UX HAXOXKe€HHWe B IIpHUpoJe.

JleMoOHCTpauuu

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

JlaGopaTopHble U NpaKTHYeCKHUe paGoThl
JlabopamopHulii onbim:

PacriosHaBaHMe XJI0pPH/I-MOHOB.

paboThL.

CyieioBaTh NpaBUJIaM 6e30MacHOM paGoThI B IaGOPATOPUH TPH UCIIO/Ib30BAHUH XMMHUYeCKOH
HOCY/ibl U 060OPYAOBAaHUSA 0/, PYKOBOJCTBOM IleJjarora.

BeicTpauBaTh pa3BEépHyThle MIUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHOpMaLHIo U3
y4eGHUKA U CIPABOYHbIX MaTEPUAJIOB, FPAMOTHO UCII0JIb30BaTh U3y4eHHbIH NOHATUHHBINA
anmnapar Kypca XUMHH.

Hcnosib30BaTh IIPY BBIIIOJHEHUH Y4eGHBIX 3aJaHUH U B IpoLiecce UCCIeJ0BaTeIbCKON
JIeSITeJIbHOCTH HayYHO-MOMYJ/ISIPHYIO JIMTEPATYPY XUMUYECKOTO CO/I€PIKAHMs], CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O61asn
XapaKTepuCTUKa
XMMHYECKUX 3/ieMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 4)

061as XapaKTepUCTHKA 3J1eMeHTOB VIA-rpynmnsl
OCo6EeHHOCTH CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe sl HUX CTeleHU oKkucaeHus. CTpoeHUe U
¢dur3MYecKre CBOMCTBA NPOCTHIX BEIeCTB — KUCJI0POJA U
cepbl.

AnnotponHsle MoAMUKALUY KUCJI0PO/A U CEPBI.
Xumuryeckue CBONCTBaA cepbl. CEPOBO/IOPO/I, CTPOEHHE,
du3snYecKkre U XUMUYECKHe CBOHCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHCJIOTHBIX OKCH0B. CepHas KUCJI0Ta, PU3nuecKue

Y XMMHUUYeCKUe CBOUCTBA (001He KaK MpeICTaBUTE s
KJlacca KMCJIOT U crneljudruyecKre), IpuMeHeHHe.
CepHuUCTas KMCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noJyveHus cepHoll kuciomol. COJIA cCepHOU
KHUCJIOTBI, KaYeCTBeHHasl peaKLys Ha CyJIbdaT-HOH.
Haxoxx/ieHue ceprl U eé coeAUHEHNUH B IPUPO/E.
Xumuueckoe 3azpsi3HeHUe oOKpyxcaroujell cpedsl
coeduHeHUsIMU cepbl (KUuc0mHble doxcdu, 3azpsi3HeHue
803Jyxa U 8000éM08), ChOCO6bI €20 NpedomapaujeHus..

JleMoHCTpauumn

Kosneknuu (BugeomMaTepuasbl): cepa v eé coeIMHEHUsI.
06yryiMBaHHe caxapa Mo/, IeCTBUEM
KOHLIEeHTPUPOBAaHHOHN CEPHOU KHUCJIOTHIL.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onbimoil:

O6HapykeHHUe CyJibdaT-UOHOB.

B3aumosiericTBHe pa36aBJIeHHONW CEPHON KUCIOThI C
IIMHKOM. BoIyucaeHus

M0 YpaBHEHUSIM XUMUUYECKHX PeaKIuii;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 Ux
coeHEeHUH
C y4ETOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHUe paZiuyCcoB B OArpynmnax".
XapakTepu3oBaTb GpU3UUECKHE
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U eé coeJUHEeHUH (cepoBo0po/a, OKCU/I0B
Cepbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX IOIYYEHHUS], TPUMEHEHNUE U 3HAYEHHUE
B IPUPO/Jie U >KU3HU YesI0BeKa C OIOPOM Ha CXeMy U IJIaH.

OnpezensiTh HaJW4YMe Cy1bGaT-MOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJOTHYECKUX IPOGJIeM, CBS3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpOBaHUsI MaTepHasa.

[lnaHMpOBAThb U OCYLIECTBJSATh Ha NPAKTHKe XUMUUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
Hab6JII0IeHHs, IeIaTh BBIBOABI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTb NpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH UCIIOJIb30BAHUHN XUMUYECKON
nocy/ibl M1 060pyA0BaHus 10/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUHUCIEHNS 10 XUMHUYECKUM YPaBHEHHUSAM I10 aJITOPUTMY.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJJaHUHM TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHX 3jeMeHTOB /. Y. MeHjesieeBa, TabnIy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BEINOJHEHUH yue6-

HBIX 33/JaHUH U B IpoLiecce UCCIel0BaTebCKOH AeATebHOCTH Hay4YHO-NOMYJIAPHYIO0 JINTepaTypy

XUMHUYECKOT0 COiep>KaHHUs, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa

[I0CJIe KOHCYJIbTALIMH C I1e/1aroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHX 31eMeHTOB VA-
rpynnsl. A3oT, ¢pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHH.

A3oT, pacnpocTpaHeHue B NpUpoje, GU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMO/ieHCTBHE C MeTa/lJIaMH U
HeMeTaJl/IaMM - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AmMuaKk, ero pusrdyeckue U XMMHUYeCKHe CBOHCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'O pacTBOpa),
nosayveHue v npuMeHeHue. Coii aMMOHUS, UX QU3UYECKHE
Y XMMHUUYeCKHe CBONCTBA (pa3JioiKeHHe, B3aUMOJlecTBUE
Co LeJI0yaMu), npuMeHeHYe. KayecTBeHHast peakliis Ha
MOHBbI aMMOHHUSI.

A30THas KMCJI0Ta, eé GU3nyecKre U XMMUYeCKHe CBOMCTBA
(oburue Kak mpeCcTaBUTEs KJIacca KUCJIOT U
cnenuduyeckue). A3oTHcTas KucjaoTa. Mcrnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B KaueCTBe MUHePaTbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpyscaroujeli cpedbl
coeduHeHUAMU azoma (Kucs10mHule 00x4cou, 3azpsi3HeHUe
8030dyxa, NoY8bl U 80006M08).

docdop, anromponnsie modugukayuu gocgopa,
dusnyeckre U XMUMUYECKHE CBOUCTBA (B3aUMOJeCTBUE C
MeTa/UIaMH, HeMeTaJlJlaMH, KOHYeHMpUpPOB8aHHOU a30MHOL
U cepHoll Kucaiomamu).

Okcug pocdopa(V) u dpochopHas kuca0Ta, GU3UIECKUE U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha dochaT-HOHBL.

Hcnonb3zoBaHue ¢pochaToB B KaueCTBe MUHEPAJIbHBIX
yA06peHui. 3arpsisHeHre NPUPOLHBIX BOJ0EMOB
docdaramu.

JleMoOHCTpauuu

Kosneknuu: pocdop 1 Ux coeTUHEHUS.

B3auMopelicTBMe KOHLLIEHTPUPOBAHHOM a30THOM KUCIOThI
C MeJibIo.

JlabopaTopHble U NpaKTU4YeCKHe paGoThl
JlabopamopHbie onvimbvl:

1. B3auMoelicTBHE coJieid aMMOHHUSA C I[EJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3raMy a30THBIX U POCcHOPHBIX
yA06peHuH.

IIpakmuyueckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3ydeHHe ero CBOMCTB.

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

XapakTepusoBaTb ¢U3NYECKHE U XMMHUYECKHe CBOMCTBA NPOCTLIX BelllecTB a30Ta U pocdopa 1
MX coeJMHEHUH (aMMHaKa, cojled aMMOHHUS, a30THOW KUC/IO0ThI, HUTPATOB, OKCH/AA
docdopa(V) u docpopHoii kucaoThl, pocdaToB), cCHOCOOHI UX MOJIYIEHHUs], TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0BeKa C UCI0JIb30BaHUEM CXEMBIL.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCII0/Ib30BAHUEM TAOIHIIbI
"XapakTepHble peaKLlM1 Ha KATUOHBI U aHUOHBI".

OGBSCHATD CYLIHOCTb 9KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM COeJUHEHUN
asoTa u pocdopa B OKpy:Kawllel cpee.

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

CnenoBaThb NIpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAHUHU XUMHUYECKOHN
Mocy/ibl M1 060pyA0BaHUsI.

[Ipou3BOAUTb BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMHUYeCKHX 3jieMeHToB /I U. MeHzeieeBa, TabIuIy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUUYECKHUH Psifl HAllPsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZlaHUH U B ITpoliecce UCCIef0BaTe bCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C NejaroroM
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Buruucaenus
— I10 ypaBHEHHUAM XMMHUY€ECKHX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKA XMMU4YeCKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoj 1 KpeMHMH U MX
coeJMHEeHUs

(84)

Yriepog, ayjutoTponHble Moaudukanuu (rpadut, anMas),
pacnpocTpaHeHue B IpUpoJie, dusndeckre U XUMUYECKHE
cBo¥cTBa. Afcop6uusa. KpyroBopoT yriieposa B IpUpoe.
OKcuAbl yrieposa, ux GusnyecKkrue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
JleiCTBYE Ha )KMBble OPraHU3MBbl, N0/Iy4eHue

U IpUMeHeHUe. FKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 22106a.16H020
nomenJieHusl KAUMama; NapHuUKkoswlil aghgexm.

Yro/pHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMHYeCKHe CBOWCTBA, NoIyYeHuUe U IPUMEeHEHHE.
KayecTBeHHas1 peakuusl Ha Kap6OHAT-UOHBI.
HcnoswzosaHue kapboHamos 8 6btmy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmeae.

Kpemuu#, ero pusnyeckue 1 xuMuieckue cBoHcTBa (Ha
npyMepe B3aUMO/IEHCTBHUs C META/IJIAMH U HEMETAJIaMHU),
nosyyeHue U NpuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpemHus 8 npupode. O6ujue npedcmas.ieHusi 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucnob308aHue 8 bbimy, MeduyuHe, NPOMblULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuawl: Kepamukda,
cmek/10, yeMmeHm, 6emoH, sces1e306emoH. [Ipobaembi
6e30nacHO20 UCNO0/1b308AHUSI CMPOUMENBbHBIX MAMeEPUA/I08
8 N08CEOHEBHOUI HCU3HU.

JleMoOHCTpauuu

Mojeu KpUCTa/UTMYeCKUX PeIETOK a/iMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Apncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yrnéwm. [IpotuBoras.

BI/ILLeOMaTepHaJIbI: CHJIMKAaTHAA IPOMBIIIJIEHHOCTb.
Mojesnin MoJIeKyJ1 OpraHM4YeCcKHUX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKHe paboThl
JlabopamopHulil onbim:

KauyectBeHHas peakijus Ha KApOOHAT-HOH.
Ilpakmuyueckue pabomevl:

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

Ne 12. PemieHue 3KCepuMeHTa/lbHbIX 3a/a4 10 TeMe
«HemeTasibl».

BovruucaeHus
10 ypaBHEHUSIM XUMUY€ECKUX PeaK Ui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
COeJIMHeHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHE CBOMCTBA NPOCTHIX BELECTB yIyiepoja U
KPEeMHHS U UX coeJUHEeHUH (OKCH/I0B yIy1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KPEeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJIy4YeHH s, IPUMeHeHHe
Y 3HaYeHHe B IPUPO/Jie U >KU3HHU YesI0oBeKa.

OnpefiessiTb KAPOOHAT- ¥ CUJIMKAT-

HOHBI B pacTBOpe.

OGBACHATD CYLHOCTb 3KOJOTMYeCKUX NP0o6JIeM, CBSI3aHHBIX C HAX0X/JeHHeM YIJIeKHCJIOoro rasa
B OKpYy>Kalollel cpejie.

[ly1aHMpOBaTh M OCYLECTBAATH Ha IPAKTHKE XUMHUYECKHEe SKCIIEPUMEHTHI,

[IpoBoAUTE HAGJIIOEHUS, [le/IaTh BbIBOJbI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CnenoBaTb npaBusiaM 6e30nacHoi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUHY XUMUYECKOH
Mocy/ibl M1 060pyA0BaHUsI.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHMKa, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /JI. U. MeHzeieeBa, TabIuIy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUUYECKHUH Psifl HAllPsHKeHUH
MeTaJlJIOB) NI0C/Ie KOHCYJIbTAI[MH C I1eJaroroM.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypPy XMMHUECKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




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

Tema 7. O6111e CBOKMCTBaA
MeTaJIJIOB
(44)

0O611as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
METaJI/IOB HAa OCHOBAaHHUH UX IOJIOXKEHUS B
[leprojuuecKoi cUCTEME XUMUYECKUX 3/IEMEHTOB

. U. MeHnieneeBa u ctpoeHus aToMoB. CTpoeHue
MeTa/u10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKas
KpUCTa/UIMYecKas peléTKa. JJeKTPOXUMHUYEeCKUH psag,
HanpsbKeHUH MeTas1oB. Pu3nyecKkre U XUMUYeCKHe
CBOWCTBA MeTaJlJIOB (B3aMMO/IeeHCTBHE C KUCJIOPO/OM,
BOJIOM, KucioTamMu). O6wue cnoco6bl NoAy4eHust
Memanos.

TloHsimue o koppo3uu Memanios U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmaav, 4yzyH,
dropaatoMuHull, 6pOH3a), UX NPUMEHEHUE 8 Obimy U
NpoMbIWAEHHOCMU.

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3laMu MeTaJJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojes1i KpUCTaJIMYECKHX PEeLIETOK METAJJIOB.
BuseomMarepuasibl: KOppO3usi METAJLJIOB.

JlabopaTopHble U NpaKTU4YecKue paboThl
JlabopamopHbwie onvimbvl:

O3HaKOMJIeHHE ¢ 00pa3LaMH CIIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLM1 MeTaslla C KUCIO0TOH OT
HPUPOABI MeTaJLjIa.

Buruucaenus
110 ypaBHEHUSIM XUMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/ M3yYaeMbIX TIOHATUH U IPUMEHSTD 3TH MOHATHS IPU ONMKMCAHUH CBOUCTB
BelleCTB U UX NpeBpalleHuH.

OO'BSICHATDH 001IMEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1EMEHTOB-META/IJIOB U UX
COeIMHEHUH C yYETOM CTPOEHHUsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHNE METAJLIOB, 06111e GU3NYECKHe U XUMUYeCKHe CBOWCTBA METAJLJIOB.

XapakTepu30BaTh 06IIHe CIOCOOBI NOJMYyYeHUs] METAJIIOB OC/Ie CTPYKTYPUPOBAaHUS
MaTepuasa.

CneznoBaThb npaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUHU XUMUYECKOH
oCcyibl M1 060PyZOBaHUsI.

[Ipor3BOAUTD BEIYUCAEHUS 10 XUMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6GHbIX 3a/JaHUH TEKCThI y4eGHUKA, CIPaBOYHbIe
Martepuassl ([lepuoanyecKyro CUCTEMY XUMHUUYeCKHUX 3J1eMeHToB /. U. MeHzeieeBa, TabIumy
PacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIeH B BOJE, 3JIEKTPOXUMHUUECKUH psifl HANlPsDKEHUH
MeTaJJoB).

HWcnosib30BaTh MPpU BBINOJHEHWU YIeOHbBIX 33JaHUH U B IIPOLiecce UCC/IeS0BaTEbCKON
JlesITeJIbHOCTH HAYYHO-TIONMYJIIPHYIO JIMTEPATYPY XUMUUYECKOTO COJlepKAHUSA, CTPABOYHbIE
MaTtepuasbl, pecypcbl UHTEepHeTa Hocjie NpeBapUTeIbHON KOHCYJIbTAllMU C ejarorom

Tema 8. BaxkuHeiimue
MeTaJLJIbl U MX COeAUHEHUS
(164)

lesnouHble MeTasbl [losoxkeHue B [lepuoguyeckoit
CHUCTEeMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHeneeBa,
cTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XMMUYECKHe CBOMCTBA (Ha MpuMepe

HaTpUud U KaJIPIH). OKCI/I[[I)I U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COETUHEHU.
[[lesiouHO3EMeEIbHBIE METaJJIbl MAarHUM U KaJlbLUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cucteme
XUMU4YecKux asieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupo/ie. Pusnyeckre U XMMUYECKHE CBOUCTBA.
BaxkHeH e coeIMHEHUS KaablusA (OKCUJ, TUIPOKCU,
coun). XKécmkocmbs 800wl U cnocobbl eé ycmpaHeHUs..

OGBACHATD 0011e 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyIIax U
HX COeJJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIIOB U UX
coelMHeHUH (OKCU/I0B, TUAPOKCUOB, COJIEH) C OIOPOM HA CXeMY, CIIOCOObI UX OJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/ie U XKU3HU YesI0BeKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIUH HOHbI METAJIJIOB (MarHus, aJlOMUHUS, [IUHKA,
»KeJle3a, MeJI1) C UCII0JIb30BaHUEM TabJIUIbl "XapaKTepHble peaKlluK Ha KATUOHbI".

[I/1aHMPOBATh U OCYIIECTBJATDH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBO/BI 10 Pe3y/IbTaTaM 3KCIIepHMEeHTa.

CrnesoBaThb paBUJIaM 6e30MacHOM pa6GoThI B IAGOPAaTOPHH IPH KCIOJIb30BAaHUH XUMUYECKOH
MOCy/ibl U 060PY/JOBaHUS.

[Ipou3BOAUTb BLIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHnzesnieeBa, ctpoeHue
aTtoMa. HaxoxgeHue B npupoge. Prusndeckue u
XMMH4YeCcKHe CBOWCTBA. AMpOTepHbIe CBOWCTBA OKCHJA U
TUAPOKCUAA.

XKeneso. [Tonoxkenue B [leproguveckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. Pusuyeckue u
XMMHUecKHe cBoMcTBa. OKCH/BI, THAPOKCUBI U COJTH
xkese3a(ll)

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

JleMOHCTpauuu

B3auMogelicTBUe HaTpHs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HaTPUs U KaJlusl.
OkpalurBaHue MJIaMeH! HOHAMH KaJIbLIUsl.
B3aumoieicTBrEe OKCHIa KaJbIHs C BOJOM.
BuseoMartepuasibl: ropeHue xesie3a B KHCI0PO/ie U XJIOpE.

JlaGopaTopHble U NPaKTHYECKUE PaGOThI
JlabopamopHble onbimol:

O3HakoMJIeHHe C 06pa3laMu aJIIOMUHUS U €ro CIJIaBOB.
AMdoTepHbIe cBOMCTBa 'MAPOKCH/iA aIFOMUHUS.
KauyecTBeHHbIe peaKlIMy Ha MOHBI XKeJie3a.

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

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

Buruucaenus
10 ypaBHEHUSIM XUMUUECKUX PeaKIui

BoicTpanBaTh pa3BEépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHY BBINOJHEHUH y4eOHbIX 3aZlaHUH U B IPOLieCCe UCCIeJ0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. MNepBoOHayaibHble XMMUYECKME MOHATUA 06 OpraHMYecKmx Beltectsax, 104

Tema 9. NepBoHayanbHble
XMMUYeCcKne NoHATUA 06
OpraHMYecKunx BeLLecTBax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUH  yrJiepoja.
[lepBoHaYa/bHbIe MOHATHS 06 OPraHUYECKHX BeIlecTBaX
KaK o0 CoelMHeHUsAX yryepojaa (MeTaH, 3TaH, 3THJIEH,
alleTWIeH, 3TaHOJI, TJIMIEPUH, YKCyCHasl KHUCI0Ta). HMx
cocmas u Xxumudeckoe cmpoeHue. Kaaccugpukayus
opeaHuveckux seujecms. [IoHATHE 0 GUOJIOTUYECKH BOXKHBIX
BellleCTBaX: JXUpaX, 6eJIKax, yrjeBoJaXx — U HUX POJIH B
»KU3HU YesloBeKa. Mamepua/ibHoe eQUHCMBO Op2aHUYecKUX

O6BACHATD NPpUYHHDbI MHOI‘OO6pa3I/IH BeleCTB, HJJINCTPHUPOBATb B3aUMOCBA3b
HEOpraHUu4eCKHx COEAI/IHeHl/Iﬁ yrjepoa U OpraHM4eCKHX BelleCTB 1o PyKOBOACTBOM
yquTeJid.

O6BACHATH ycioBuUd 6€30MacCHOT0 UCI0JIb30BaHUs BeleCTB U XUMHUYEeCKHUX pea}cum‘/'l B 6bITy.

XapaKTepusoBaTb POJib XUMHWH B PA3JIMYHBIX cd)epax AeATeJIbHOCTH H}OAeﬁ, OCHOBHbI€E
BeleCTBa U MaTepHuaJibl, I(pUMEHAEMblI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.

62




U Heop2aHu4eckux coeduHeHull.

[IpyposiHblE HCTOYHUKH YTJIEBOLOPOAOB (YroJb,
NPUPOAHBIN r'a3, HeQTh), TPOAYKTbI UX epepaboTKH, UX
POJIb B GBITY U TPOMBIILJIEHHOCTH.

Pas e 4. O606menne Matepurana 1o kypey «Heoprannueckast xuMusi»(4 4)

Tema 10. Xumust 1 oKpyKaromas
cpena, lu

HoBble MaTepuasbl ¥ TeXHOJIOTMU. BelecTBa 1
MaTepHaJibl B I0BCEHEBHOM XU3HHU YesloBeKa. XUMUSA U
370poBbe. besonacHoe Uco0/Ib30BaHHE BelleCTB

Y XMMUYECKUX PeaKL Ui B GBITY.

OCHOBBI 3K0JIOTHUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsi3HeHHe OKpy»Katoleil cpefipl (pesiesibHO
JlonycTrMas KoHIeHTpauus Bemects — [1K).

PoJib XMMHUH B pellieHUH 3KOJIOTHYECKUX IPo6ieM

0OGo061eHe MaTepyasa o
Kypcy «Heopranuyeckas
XUMHUA», 34

0600611eHre ¥ cUCTEMATU3alUs 110 Kypcy
«Heopranuyeckas XuMusa»

XapakTepu3oBaThb POJib XMMHUHU B Pa3IMYHbIX chepax AesTeTbHOCTH JII0/el, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6bACHATD yC/10BUA 6€30M1aCHOT0 UCN0/Ib30BAHHUS BEleCTB U XUMUYEeCKUX PeaKui B GbITY

AHaM3MpOBaTh U KPUTHUYECKH OLleHUBATh HHGOPMALMIO O BJUSHHUU IPOMBIILIJIEHHOCTH,
CeJIbCKOT0 X034 CTBa, TPAHCNOPTa U JIp. HAa COCTOSIHUE OKPY»Kalollel cpe/bl.

YMeTb oKka3blBaTh NepPBYI0 NOMOILb IPU XUMHUYECKHX 0XKOTraX U OTPaBJIEHHUSX.

[IpyHUMATB y4acTHe B 06CYXKAEHUH TP06JIeM XUMUYECKOH 1 9KOJIOTMYeCKON HallpaBJIeHHOCTH,
BbICKA3bIBaTh CO6GCTBEHHYIO MO3ULHUIO 10 Tpo6JieMe U IIpeJjlaraTb BO3MOXKHbIE Iy TH eé
pelleHHUsAC ONopoi Ha MHPOPMALHMIO U3 yYeOHUKA U CIPaBOYHbIe MaTePHaIbl, pECYpPChI
HuTepHeTa
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