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[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo XuMHH A7 OOYyYarOUIMXCS C 3aJepXKKOM mcuxuueckoro passutusa (nmainee — 3IIP) Ha ypoBue
OCHOBHOI'0 00WIIEro oOpa3oBaHUs MOATOTOBJIEHA Ha OCHOBE PeAepalibHOrO rOCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAApTa
ocHOBHOTO 00mero oOpazoBanust (IIpukaz Munmnpocemenuss Poccum ot 31.05.2021 1. Ne 287) (mamee — D®I'OC O0O0),
®denepalibHOM  aAaNTUPOBAHHONW 00pPa30BaTENbHON MMPOTPAMMBI OCHOBHOTO 0O0IIEero oOpa3oBaHMs A OOYyYaroUIMXcs C
OTpaHUYEHHBIMU BO3MOXKHOCTAMHU 370poBbs ([Ipuka3z Munmnpocsemienus: Poccun ot 24 nosiops 2022 r. Ne 1025), denepanbHoii
paboueill mporpamMMbl OCHOBHOTO 00IIero oOpa3oBaHUsS MO Y4YeOHOMY TMpeaMery «XuMus», DeaepanbHON TPOrpaMmbl
BOCIIUTAHUS, C YYETOM paCHpEIENICHHBIX IO KJlaccaM IpOBEpsSeMbIX TpeOOBaHUM K pe3yibTaraMm ocBoeHUs DenepanbHOR
aJIalITUPOBAHHON 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOIO OOLIEro o00pa3oBaHMs [UIsl OOyYaroIMXCsS C  3aJepiKKOM
NICUXUYECKOTO Pa3BUTHUS U FJIEMEHTOB COJIEP KaHUs, IPEACTABICHHBIX B Y HUBEPCAIIBHOM KoAu(uKkaTope no xumuu, Konuenmmu
npenojaBaHus ydyeOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHbIX oOpraHu3anusx Pd, peanu3yrommx OCHOBHbIE
0011e00pazoBaTeNbHbIE TPOrPAMMBI.

VY4eOHblll TpenMer «XuMHUS» BXOJIUT B NpEeAMETHYIO o0nactb «EcTecTBeHHOHayuHble mpenMerb». B cucreme
€CTECTBEHHOHAYYHOTO0 00pa30BaHMs XUMHS KaK y4EOHBIM IpeIMET 3aHMMAeT BaXXHOE MECTO B MO3HAHWM 3aKOHOB IPHUPOJBI,
(OpMHUPOBAHUM HAy4YHOW KAPTUHBI MHpA, CO3JAHUU OCHOBBI XMMHYECKHX 3HAHHI, HEOOXOAMMBIX AJIA MOBCEIHEBHOM >KH3HHU,
HABBIKOB 3/I0POBOrO M 0E€30MacHOTO MJis 4YeJOBEKa M OKpYyXKarolledl ero cpeiapl oOpas3a JKU3HU, a TaKKe€ B BOCIUTAaHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

YcnenHocTh U3yYeHus XMMHUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKHUM A3BIKOM, COOJIIOIEHUEM IMpaBuil 0€30macHOi paboThl
IpU BBINOJTHEHUM XUMHUYECKOIO JKCIEPUMEHTA, OCO3HAHMEM MHOTOYHMCIICHHBIX CBS3€M XUMUU C JPYTUMHU MpeaMeTraMu
LIKOJIBHOTO Kypca.

[Iporpamma BkiIHOYaeT B ceOsi OCHOBBI HEOPTaHUYECKOW M OPraHMYECKOW XWMHH. [ TTaBHOW Heel mporpaMMBbl SBIISIETCS
co3/1aHre 0a30BOr0 KOMILJIEKCA OMIOPHBIX 3HAHUI 110 XMMHH, BEIPaKEHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3pacTy 00ydaromuXxcs
1 UX 0COOBIM 00pa30BaTEILHBIM TOTPEOHOCTSIM.

B coxepxaHun TaHHOIO Kypca MpEeACTaBI€HbI OCHOBOIIOJIATAKOIINE XUMUYECKUE TEOPETUUECKUE 3HAHUS, BKIIIOYAIOIINE
W3YYEHUE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCHUMOCTH HMX CBOWMCTB OT CTPOEHHUs, IMPOTHO3HPOBAHUE CBOWCTB BELIECTB,
UCCJIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKMX NPEBpPAIIECHUNA M IMyTeH YNpaBlIE€HUS UMHU B IEJSIX MOJYyYEeHHs BEIECTB U
MaTepHuaioB.

TeopeTnueckyro OCHOBY M3YyYEHHUSI HEOPTAHUYECKOM XMMHUHU COCTABJISIET aTOMHO-MOJIEKYJIIpHOE yueHue, [lepuoanueckun



3akoH [[.M. MenzaeneeBa ¢ KpaTKUMHU CBEJICHUSIMU O CTPOEHUH aTOMa, BUIAX XUMHUYECKON CBSI3M, 3aKOHOMEPHOCTAX MPOTEKAHUS
XUMHUYECKUX PEAKIUH.

B wu3yueHunm Kkypca 3HauuTeNbHAs POJIb OTBOJAUTCS XHUMHUYECKOMY SKCIHEPUMEHTY: TMPOBEACHUIO MPAKTUYECKUX H
71a00paTOPHBIX padOT, OMUCAHUIO PE3YyJbTaTOB YYCHHYECKOTO IKCIIEPUMEHTA, COOTIOICHUIO HOPM U MPaBUII O€30MacHOM pabOThI
B XUMUYECKOH JTa0OpaTOPHH.

Peanuzanms nanHOM mporpamMmel B mporiecce o0ydeHus mo3BoiauT odydatomumcs ¢ 3I1P ycBoUTh KitoueBble XUMUUYECKHE
KOMIIETEHIIUH U TOHSTH POJIb U 3HAUCHUE XUMUU CPEU APYTUX HAYK O MPUPOJIE.

N3yuenue xumMuu crnocoOCTByeT (OPMUPOBAHUIO Y OO0YUAIOMIUXCS HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUIO OOIIEHAYYHBIX
MeTO/I0B (HabIt0IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJICTMPOBAHKE ), OCBOCHHIO MPAKTUUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUM,
OCHOBAaHHOTO Ha MEXIIPEAMETHBIX CBA3sAX C mnpeameramu «Oxkpyxaronmit mupy», «Dusuka», «buomorus», «I'eorpadusy,
«Marematuka» 1 GOpMUPYET KOMIETSHIIMH, HEOOXOIUMBIE JIJIsl POJOJKEHUST 00pa30BaHUs B 00JaCTH €CTECTBEHHBIX HAYK.

N3yuenne xuMun crocoOCTBYET pa3BuTHio y oOydaromnmxcs ¢ 3[1P nmpoctpancTBeHHOTO BoOOpaskeHust, yHKIIMOHATBLHOM
IPaMOTHOCTH, YMEHHUSI BOCIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATH MH(OPMAIMIO, TIPEACTABICHHYIO B Pa3IMYHBIX (opMax.
3HAYUMOCTh MpeaMeTa ISl Pa3BUTUA >KU3HEHHOM KoMmmeTeHIuu oOydaromuxcs ¢ 3[IP 3akirodyaeTcs B yCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUH, HEOOXOAUMBIX MJii MOBCEAHEBHOM JKM3HHM; HABBIKOB 3J0pPOBOTO M 0OE€30MACHOTO [JIsl 4YeJOBEKa U
OKpY’Kalolllel ero cpeabl 00pasa Ku3HU; GOPMHUPOBAHUU FKOJIOTUUECKON KYJIbTYPBI.

[Iporpamma oTpaxkaet cojepkaHue oOydeHUs MPEIMETY «XHUMHs» C YUYETOM OCOOBIX 00pa30BaTENIbHBIX MOTPEOHOCTEM
oOyuaroumxcs ¢ 3I1P. OBnanenue yyeOHbIM NPEIMETOM «XUMUSD) MPEACTABISET ONPENEIECHHYIO TPYIHOCTD JIJIsl 00YyYaromuXcs
¢ 3IIP. D10 cBsi3aHO C OCOOEHHOCTSMH MBICIUTEIBHON NESITEIHbHOCTH, MEPUOJIUUECCKUMH KOJICOAHUSIMU BHUMAHMUS, MajbIM
00bEMOM NaMSTH, HEAOCTATOYHOCTHIO OOIIEro 3araca 3HaHWM, MOHUKEHHBIM MO3HABATEIbHBIM UHTEPECOM M HU3KHUM YPOBHEM
pPEYEBOro pa3BUTHSL.

Jlist mpeofoneHuss TPYIHOCTEN B M3YYEHUH YUeOHOTo mpeaMera « XuMus» HeoOXOoMMa ajanTaius o0beMa U xapakrepa
y4eOHOro Marepuaia K Mo3HaBaTEIbHBIM BO3MOXKHOCTSIM JIAaHHOW KaTeropuu 00ydaroniuxcs, y4eT uX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJB30BaHUE QJITOPUTMOB, BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX CBSI3€H, ITOCTEIEHHOE YCIOXHEHHE HW3Yy4aeMOoro
Marepuaa.

[Tpu n3ydeHnn XuMUr HEOOXOMMO OCYIIECTBIISATH B3aUMOICHCTBUE HA TIOJUCEHCOPHON OCHOBE.

Teopernuecknii MaTepual pEeKOMEHAYETCS U3y4daTb B IIPOLIECCE MPAKTUYECKOM AEATEBHOCTU. BO3MOXKHO BblIeiieHUE
OTJIETbHBIX YPOKOB Ha pEIICHHE 33Ja4 B CBA3M CO CJIOXKHOCTBHIO aHanm3a Tekcra oOywarommmuca c 3IIP. Opranunueckoe
€AMHCTBO MPAKTUYECKONM M MBICIUTEIBLHON JAESITENIbHOCTH OOYyYalolMXCsli Ha YpPOKAX XUMHHU CIOCOOCTBYET MPOYHOMY H



OCO3HAaHHOMY YCBOEHHUIO Oa3UCHBIX XMMHUYECKHMX 3HaHMM M yMmeHuil. Oco0oe BHHMaHHME TMpPU HU3YUYEHUU XUMHUU YACIAETCS
M3YUYEHUIO «CKBO3HBIX» MOHATHHA U (DOPMUPOBAHHIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[lenu u 3agaun U3y4eHUs: y4eOHOTO MpeaMETa « XUMHUSH

OO6mume 1enu u3ydeHus: yueOHOro mpeaMmera « XuMus» mpeacTaBieHsl B denepanbHoil pabodeit mporpaMme OCHOBHOTO
obmero oOpa3oBanusa. OHM aKTyaJIM3UPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro oOpa3oBaHMI,
HaIPaBJICHHOCTH OOYYEHUsS HAa Pa3BUTHE W CAMOPA3BUTHE JUYHOCTH, (HOpMHUPOBaHHWE €€ MHTEIUIEKTa W OOIIEH KYyJIBTYpHI.
OOyueHne yMEHUIO YYUTHCS U TPOAODKATh CBOE OOpa30BaHHWE CAMOCTOSITEIPHO B HACTOSIIIEE BpPEMs SIBIISICTCS OIHOU W3
BaXHEHUIINX QPYHKIUN YU4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Jnst oOyuarormuxest ¢ 3I1P, Tak ke, kKak W JUIsl HOPMATUBHO PA3BUBAIOIIUXCS CBEPCTHUKOB, OCBAMBAIOIIUX OCHOBHYIO
o0pa3oBaTenbHyI0 IPOrpaMmy, TOMUHHUPYIOIEE 3HAUCHHE TPUOOPETAIOT TAaKUE LI, KaK:

dbopMHpOBaHUE WHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO
pElIeHMH, CTIOCOOHON aJanTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM JKU3HU;

HaIpaBJICHHOCTh OOYYEHHS Ha CHCTEeMAaTHYEeCKOe MPHOOIICHUE YYalIUXCS K CaMOCTOSTENbHOW TMO3HABATEIbLHOM
NESATETPHOCTH, HAYYHBIM M TPAKTUYCCKAM METOJaM ITO3HAHWS, (OPMHUPYIONIUM MOTHBAIMIO W PA3BHTHE CIOCOOHOCTEH K
XUMUH;

oOecrieueHUEe YCJIOBHM, CHOCOOCTBYIONIUX MPUOOPETEHUIO OOYYaIOIIMMUCSA OIbITa Pa3HOOOpPAa3HON JEATEIbHOCTH,
MO3HAHUS W CaMOTIO3HAHUS, KJIIOYEBHIX HABBHIKOB (KIFOUEBBIX KOMICTCHIIMI), WMCIOIINX YHHUBEPCATHLHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICSITCIIBHOCTH;

dbopMupoBaHUEe YMEHHUU OOBSICHATHL W OIICHWUBATH SIBICHHS OKPYXKAIOIIETO MHpPAa HAa OCHOBAaHWM 3HAHWUW W OIBITA,
MTOJTYYCHHBIX TIPH U3YyYEHUU XUMUH;

dbopmupoBaHue y OOYy4YaIOIMMUXCSd TYMAaHUCTHUYECKHX OTHOIIEHWHW, MOHUMAHHS I[IEHHOCTH XHUMHUYECKUX 3HAHUW s
BBIPAOOTKM HKOJIOTHYECKHU 11e7eCO00pa3HOTO TMOBENCHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IENISAX COXPAHEHMSI CBOETO
310pOBbS U OKPY>KAIOLIEN IPUPOAHON CPEbI;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO KM CaMOBOCHUTAHUIO HA OCHOBE YCBOCHUS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOdUIIs U HAIPABICHHOCTH JAIBHEUIIIETO 00yUCHUSI.

Kypc HampaBneH Ha pelieHue CIeIyIoNMX 3a/ad, 00ECTeUMBAIONINX pPEeATU3aIUi0 JINYHOCTHO-OPUEHTUPOBAHHOTO M
NeATEeIbHOCTHOTO MOJIX0/I0B K 00yueHuto XxumMuu ooyuaroriuxcs ¢ 311P Ha ypoBHE 0CHOBHOTO 00I1IeT0 00pa30BaHUs:

dbopMHpOBaHWE TIEPBOHAYAIBHBIX CHCTEMAaTH3MPOBAHHBIX TMPEACTABICHUN O BEIIECTBAX, WX TMPEBpANICHUAX U
MPaKTUYECKOM TPUMEHEHUH; OBJIAJICHUE MTOHATUHHBIM arapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUH;



OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKM Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS,
XUMUYECKUX NPEBPALICHUA HEOPraHWMYECKHX W OPraHWYECKHX BEIIECTB KAaK OCHOBBI MHOTHX SIBIICHUW JKUBOW W HEXKUBOU
IPUPOJIBI; YTITyOJIeHUE MPEACTaBICHUIN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHYECKON T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH U OOBEKTHUBHO OLEHUBATH KU3HECHHBIC
CUTYAIIMH, CBA3aHHbIE C XUMHEM, HABBIKAaMH 0€30MacHOro oOpalleHHsl ¢ BEIIECTBAMH, UCIIOJIb3YEMbIMU B ITIOBCETHEBHOM JKU3HH;
YMEHUEM AHAIM3UPOBATH U IJIAHUPOBATH HKOJIOTHYECKU O€30MacCHOE MOBEJICHNE B LEISAX COXPAHEHUS 30POBbS U OKPY’KaOIIEH
Cpelbl;

dbopMHpoBaHHE YMEHUN YCTAaHABIUBATH CBSI3U MEX]y PeaIbHO HAOII0AaeMbIMH XUMHUUECKUMU SIBIICHUSAMH U TIPOILIECCAMU,
NPOUCXOSAIIUMUA B MUKPOMUPE, OOBSACHATh MPUYMHBI MHOTOOOPa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOECHMUS,
a TaKXXe 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBONCTB;

IpUOOpETEHNE ONbITA UCIIOIB30BAHMS PA3IMUHBIX METOAOB U3yUEHHUs BEIIECTB, HAOIIOACHUS 3a UX MPEBPALICHUSIMH MIPU
IIPOBEJCHUH HECTIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIOIb30BaHUEM JIAOOPATOPHOIO 000pYAOBaHUS U PUOOPOB;

(opMupOBaHUE MPEACTABICHUI O 3HAYCHUH XMMHUYECKON HAyKH M PEIICHWH COBPEMEHHBIX IKOJIOTUYECKUX MpoOJieM, B
TOM YHCJIE B IPEAOTBPALIEHUN TEXHOTCHHBIX U SKOJIOTMYECKUX KaTacTpog.

Oco0enHocTH 0TOOpPA M aAJaNITALMH Y4e0HOT0 MAaTepPHaJIa 10 XUMHUU

OOyueHue yyeOHOMY MpeaMeTy «XUMHUsS» HEOOXOJUMO CTPOUTHh HA CO3/JaHUHM ONTHUMAJIbHBIX YCJIOBHM ISl YCBOEHUS
nporpaMmmMHoOro marepuaina odydarommmucs ¢ 311P. bonbiioe BHUMaHue AOHKHO ObITH YJIEJIEHO O0TOOPY yueOHOro maTepuasa B
COOTBETCTBUM C MPUHUUIIOM JOCTYIHOCTH IPHU COXpaHEHHUU 0011ero 6a30Boro ypoBHsa. OH JOJKEH MO COAEPKAHUIO U 00BEMY
OBITh aAanTUPOBAHHBIM JJ1s1 oOy4daromuxcs ¢ 3[IP B cooTBeTCTBUM C UX 0COOBIMU 0Opa3oBaTeIbHBIMU MOTPeOHOCTIMU. Creayer
00JieryuTh OBJIaJIcHUEe MaTepuasioM oOyuarommmucs ¢ 3[IP mocpeAcTBOM €ro AeTalbHOrO OOBSICHEHHS ¢ CUCTEMATHYECKUM
MIOBTOPOM, MHOTOKPATHOM TPEHUPOBKON B MPUMEHEHUH 3HAHUM C MCIOJIb30BAHUEM MPUEMOB aJrOPUTMH3ALNHN U BU3YaJbHbBIX
orop, 00y4eHus: CTPYKTypHUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaueHuwe ISl MOJHOLIGHHOTO YCBOEHHS y4eOHOro MaTepuana HMEET OIopa Ha MEXIPEIMETHbIE CBS3U
BOIIPOCOB, M3Yy4YaeMbIX B JAaHHOM Kypce, ¢ TakuMH y4eOHbIMH TpeameTamu kak «['eorpadus», «Duszukay, «buomorusy.
[To3BouisIst paccMaTpuBaTh OJMH U TOT e Y4eOHbIM MaTepuall ¢ pa3HbIX TOUYEK 3PEHHsI, MEKIPEIMETHBIE CBA3H CIIOCOOCTBYIOT
€ro JIy4IlIEMYy OCMBICICHHIO, 00JIee MPOUYHOMY 3aKPETIJICHUIO MOTYUYEHHBIX 3HAHUHM U TPAKTUUECKUX YMEHUH.

[Ipy moAroToBKE K ypoKam y4MTElNb JOJKEH MPEeITyCMOTPETh (POPMUPOBAHUE Y OOYUAIOIIMXCS YMEHUN aHAIU3UPOBATD,
CpaBHUBATbH, 0000IIATh U3yYaeMblil MaTepHall, IJIAHUPOBATH MPEJCTOSIILYI0 padOTy, OCYIIECTBISTH CAMOKOHTPOJIb. Heo6xoaumo
MOCTOSIHHO CJIEAUTh 32 MPABUIIBHOCTHIO peYeBOro 0popMIIeHHUs BbICKa3biBaHUM oOyyvaromnuxcs ¢ 3I1P.



B cBs13u ¢ 0COOEHHOCTSIMU NIOBEIEHUS U JESITENbHOCTH, 00ydaromuxcs ¢ 3[IP (pacTopmMoxkeHHOCTh, HEOPIrAaHU30BAHHOCTD )
HEOOXOUM CTPOKAUIINK KOHTPOJb COOJIOACHUS TPAaBUI TEXHUKH OE30MAaCHOCTH MPHU IMPOBEIECHUHU JabOpaTOpHBIX paboT B
XUMUYECKOM KaOUHETE.

IIpumepHble BuabI AeATeabHOCTH oOy4awommxca ¢ 3IIP, oOycioBiaeHHble 0c00bIMM 00pa3oBaTeIbHBIMH
NOTPEOHOCTSIMU M 00ecreYuBAKIIHe OCMBICTICHHOE 0CBOEHHE COACPKAHNH 00PAa30BaHUA 10 MpeAMeTy « XHUMU»

CopepxaHue BHJIOB JeATenbHOCTH oOydarommxca ¢ 3[IP Ha ypokax XuMHM oONpefensercss HuX O0COObIMU
oOpazoBarenbHbIMU MOTpeOHOCTIMH. [TomMmuMo mupoko ucmonb3dyemMbix B @OIT OO0 ob0mux 11 BceX 00Yy4aromUXCsl BUIOB
JESITEIbHOCTU CIEAYET YCUIMTh BUJIbI I€ATEIbHOCTH, CIEUU(UUHBIE JUIsl TaHHOW KaTeropuu oOydarolmuxcs, sl o0ecreueHus
OCMBICJIECHHOTO OCBOCHHS COJEpKaHUS OOpa30BaHMs IO MPEAMETY: YCHJIEHHE NPEAMETHO-NIPAKTUUYECKON AESITEIbHOCTU C
AKTUBHU3aLEl CEHCOPHBIX CHCTEM; YEPEIOBAHUE BUAOB JACATEIBHOCTH, 3aJCHCTBYIOIIMX Ppa3JIMYHBIE CEHCOPHBIE CHCTEMBI;
OCBOCHHME MaTepuajla C ONOpPOM Ha alrOpPUTM; «IIOIIArOBOCTHY» B HM3YYEHHH MaTEpHUala; HMCIOJIb30BAHME JOINOJHHUTEIBHON
BU3YaJbHOU ONOpHI (IJIaHbl, 00pa3lpl, CXeMbl, Ia0JOHBI, ONOpHbIe Ta0uIbl). s pasButus y obyuatouuxcs ¢ [P ymenus
JeNaTh BBIBOABI, (POPMHUPOBAHUS IPAaMOTHOIO PEYEBOrO BBICKA3bIBAHUS HEOOXOIMMO HCIOJB30BaTh OMOPHBIE CIIOBA U KIIMILE.
Oco0oe BHUMaHHE CIIEAYET YACIUTh O0YUYEHHUIO CTPYKTYPUPOBAHUIO MaTEpHalia: COCTABICHUE PUCYHOUYHBIX U BEPOATBHBIX CXEM,
COCTaBJICHHE TaOJIMI], COCTABJICHHE KJIACCH(PUKAUUUA C 0003HAYEHHBIMH OCHOBAHUSMU I KJIACCU(DUKAUMU U HAMOIHEHUE UX
pUMEpaMH U JIp.

[IpumepHas TemaTruecKas U TepMUHOJIOTHYECKas Jekcuka cootsercTByeT @OIT OOO0.

s oOydarommxcsa ¢ 3IIP cyliecTBeHHbIMH SIBISIFOTCS MPUEMBI pa0OTHl C JIGKCUYECKUM MAaTE€pUalOM IO MIPEIMETY.
[IpoBonuTca cneuuanbHas padoTa MO BBEICHUIO B aKTHBHBIM CIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOJSATCA Ha IOJMCEHCOPHOW OCHOBE, oOs3aTelbHA BH3yaJlbHAsl MOAJEPXKKA, AITOPUTMBI pabOThHI C
ONPENEICHUEM, OITOPHBIE CXEMBI JUI aKTYaJIU3alMU TEPMUHOJIOTUH.

Mecto yueOHOro npeamera « XuMusH B y4eOHOM IJIaHe

B cootBerctBuu ¢ denepanbHbIM rocyJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETr0 OOpa3oBaHMS
y4eOHBIN MpeaMeT «XUMHsD» BXOJIUT B IPEIMETHYIO0 00s1acTh «ECcTeCTBEHHOHAYUYHbIE IPEAMETBD» U SIBISIETCSA 00s13aTEIbHBIM TS
U3YUYEHUS.

VY4eOHbIM M1aHOM Ha e€ u3yueHue oTBeZeHO 136 yueOHBIX 4acoB — 10 2 4 B HEZJEN0 B 8 U 9 Kjaccax COOTBETCTBEHHO.

Copnepxanue yuyeOHOro mnpeamera «XuMmusy», npeactaBieHHoe B DenepanbHoi paboueil mporpamMme, COOTBETCTBYET
dI'OC 00O, pazpabotano ¢ yuetom DeaepanibHON OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
0 yuyeOHOMY MpeaMeTy «XuMHUs», COOTBETCTByeT denepanbHON alanTUPOBAHHONW OCHOBHOM 00Opa30BaTENIbHOM IMpOTpaMme



OCHOBHOTIO 06HICI‘O O6p&30BaHI/IH 06yqa}onmxc;1 C 3az:ep>1<1<0ﬁ IICUXHNYCCKOT'O Pa3BUTHA.

COJEPXXAHUE YUEBEHOI'O [TPEJAMETA «XUMMW»

COJEPXXAHUE OBYUYEHNMA B 8 KITACCE

[lepBOHaUaNIbHBIE XUMUUYECKUE TTOHATHS

[Ipenmer xumuu. *Posb xumuu B Ku3HU yesnoBeka.® Tema u BemectBa. PU3MYECKHUE CBOMCTBA BEHIECTB. ArperaTHoe
cocTosiHHE BemiecTB. *Xumus B cucTeMe Hayk.® Ywuctele BemectBa M cmecu. CrnocoObl pasneneHusi cmeceil. Ilpasuiia
0e301acHOro o0panieHus ¢ BelecTBaMU U J1abopaTOpHbIM 00opyaoBaHueM. *[loHATHE O METO/Iax TO3HAHUS B XUMUU. *

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JJIEMEHThI. 3HAKU (CHUMBOJIbI) XMMHUUYECKUX 3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHas
Macca. [IpocTbie 1 cnokHbI€ BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumnueckas (opmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX JJEMEHTOB. *3aKOH TOCTOSHCTBA COCTaBa BeIIECTB.™*
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

Pu3nyeCKne U XUMUUYECKHUE SIBJICHUs. XUMUYecKasd peakuus. [Ipu3Haku XUMHYECKUX peakiui. Y PaBHEHUS XUMUUYECKUX
peakimii. 3aKOH COXpaHEeHUsI Macchl BemecTB. Kinaccudukaiuss XuMUYECKUX pPeakiuid (COSAMHEHUS, PA3I0KEHUS, 3aMEIICHMUSI,
obmeHa).

XUMHUYECKHIN HKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJNIOHM, C MpaBuiaMu paboThl B Ja0OpaTOpuu U MPUEMAMHU
obOpaieHust ¢ J1abopaTOpHBIM O00OPYJIOBaHMEM; H3YUYCHHE U OINHUCAHUE (PU3HYECKUX CBOMCTB 0Opa3IoOB HEOPTraHUYSCKHUX
BEIIECTB; HaOmoJeHre (u3nyeckux (TIaBjIeHUE BOCKA, TasHHUE JibJa, pacTUPAHUE caxapa B CTYIKE, KUMCHUE U KOHJCHCAIUS
BOJIbI) U XUMUYECKUX (TOpEHHE CBEYM, MPOKAJUBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBHE Mejla C KHUCJIOTOM) SIBICHUH,
HaOJII0JICHHUE U OMKMCaHUe MPU3HAKOB MPOTEKaHU XMMUUECKUX PEaKinil (pa3ioKeHHe caxapa, B3aUMOJIEUCTBUE CEPHOM KUCIOThI
¢ xJiopugoMm Oapusi, pazioxeHue ruapokcuaa meau (I) mpu HarpeBaHuM, B3aMMOJCHCTBHE JKelie3a C PaCTBOPOM COJIM MEIU
(I));u3yuenune crmocoOOB paszAeieHus: cmeced (C TOMOINbI0 MarHuTta, (GUIBTPOBAHMUE, BBHITIAPUBAHUE, JTUCTUILISALINS,
xpomatorpadusi), MPOBEICHUE OYUCTKU TMOBApPEHHOM COJIM; HAOJIOJCHHE M OIHUCAHUE pPEe3yJIbTAaTOB MPOBEACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MACChl; CO3/JaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme mpeacTaBuTeN HEOPraHUYECKUX BEIIECTB



Bo3nyx — cmech razoB. CoctaB Bo3yxa. Kucinopoa — anemMeHT u mpocToe BelecTBo. HaxoxieHrne kuciopoaa B IpUpoJe,
dbusznuecKkue U XMMUYECKHE CBOWMCTBA. Peakiinu ropeHus MPOCTHIX M CIOXKHBIX BemecTB. CrocoObl MOMydYeHHs] KHCIOpOAa B
nabopatopun *u mpombinuieHHOCTH. * [lpumenenue kucimopoma. Ilorstue 06 okcumax. KpyroBopor kucimopoma B TpHPOJE.
*(O30H — aI0TpOMHAS MOIU(DHUKAIINS KUCIOPO/IaA.

TennoBoit 3pPexT XuMUYECKOl peakiuu, TEPMOXUMHUUECKIE YPABHEHHS, SK30- U SHAOTEPMHUUYECKUE PEeaKIiu. TOMInBO:
yToJib U MeTaH. 3arpsi3HeHre BO3/AyXa, YCHUIIEHNE MapHUKOBOTO 3(deKTa, pa3pylieHue 030HOBOTO cios. *

Bomopon — anemeHT u mpoctoe BemiecTBo. Haxoxmenrne Bogopoaa B Mpupoje, GU3NIecKne U XMMUIECKHE CBOMCTBA (Ha
IpUMeEpe B3aMMOJICUCTBHS ¢ HEMETAUIAMHU U OKCUJaMH METAJUIOB), IpUMEHEHHE, *criocoObl moyueHus.* [loHsTue o kuciaorax
U COJISIX.

KomnuecTtBo BemiectBa. Monb. MossipHas macca. 3akoH ABorazapo. MossipHblii 00bEM ra3oB. Pacuersl Mo XUMHYECKOM
¢dopmyinie. Pacuersl MaccoBOM [10JIM XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, KOJMYECTBA BELIECTBA, MOJISIPHOM Macchl,
MOJIIPHOTO 00beMa ra3oB. Pacué€Tsl M0 XMMHUECKUM YpaBHEHUSIM.

*®usznueckne cpoiictBa Boabl.* Boma. Ee cocras, crpoenne u Monekynbl. *Boma kak pactBoputens.® PacTBopbL
*[loHsiTME O HACBIIICHHBIX U HEHACBIIICHHBIX pacTBopax. [loHsATHE pacTBOpMMOCTH BellecTB B Boje.* Pacuer maccoBoil 10oiu
BEILIECTBA B pacTBope (MpOLEHTHas KOHUEHTpauwus). MaccoBas J0Js BellecTBa B pacTBope. *XuMHUYECKHE CBOMCTBAa BOJbI
(pa3noxeHue, peakiuu ¢ HATPUEM, OKCUAOM Kanblus, okcuaoM cepsl (IV) peakuun ¢ Meramiamu, KUCIOTHBIMU U OCHOBHBIMH
okcugamu). [lonsatue o0 ocHoBaHusX. Poib pacTBOpoB B mpupone W B KM3HU 4YenoBeka. KpyroBopoT Bonbl B mpupone.™
3arpsi3HeHUe NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

BakHeiilme Kiacchl HEOpPraHMYeCKHX coeauHeHuid. Krnaccudukaiuss HEOpraHMdeckux coeauHeHuil. OKCHABI: COCTaB,
Kkiaccudukanus (KUCIOTHBIE, OCHOBHBIE, *amdoTepHble, HecoleoOpasyolme - Ha mpuMepe okcuaa yriepoaa (II) u okcuaa
azora (II)), Homenknatypa.* *IlomyueHne* MW XHMHYECKHE CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJOM, KHCJIOTAMH,
menoyamu). OcHoBanusi. Knaccudukainus ocHoBaHWM: MIETOYM W HEPACTBOpUMBIE OCHOBaHUs. HoMmeHkiaTypa OCHOBaHUHU.
dusnveckue M XUMHYCSCKHE CBOHMCTBAa OCHOBaHWUU (B3aMMOJICHCTBHE C OKCHJAAMH HEMETAJNIOB, KHCJIOTaMH, COJISIMH).
*[lorydyeHue ocHOBaHUIL. *

Kucnotsl: cocras, kiaccupukanys, HOMEHKIATypa, (PU3NUecKre 1 XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C METAIJIaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHHUSIMHU, COJIIMH, Ha MpHUMEpPE COJSIHOM W CEpHOM KHCIOT), *crocoObl mosyueHus.® Psa
aktuBHocTu MeTaiioB H. H. bekerosa. Conu (cpennue): HOMEHKIIAaTypa coJied, *crnocoObl MoIy4eHus ™, B3aUMOIEHCTBUE COJEH
C METaJJlaMU, KUCIIOTaMHU, 1I€JI0YaMHU U COJIIMH, IPUMEHEHUE.

[TonsiTue 06 aMmpoTepHBIX TUAPOKCUAAX (HA TPUMEPE LIMHKA U *alIOMUHUS™®): *XUMHYECKUE CBOMCTBA (B3aUMOJIEUCTBHE C



KHCJIOTaMHM M IIIeJI0YaMH, pa3jioKeHUE TIPH HarpeBaHUM ) U MOJydYeHHE. *

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCIMHEHUN. | eHETUUECKUE PSIIbL.

XUMHUYECKHM 3KCTIIEPUMEHT: KAaU€CTBEHHOE OMNPEACIEHUE COJCPKAHUS KHUCIOPOJA B BO3JYyXE; MOJIYYCHUE U U3YUYCHUE
CBOMCTB KHCJIOPO/1a; HAOJIIOACHUE B3aUMOICUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS TOPEHUSI
(mokapa); o3HaKOMJIEHHE ¢ 00pa3iaMy OKCHJIOB M OMHMCAHUE WX CBONCTB; MOJYyUYCHNUE W U3YYCHHE CBOMCTB BOJIOpOa (TOpEHHE);
HaOMrofIcHNE 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJb; HCCIEOBaHHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IUIHOU
PacTBOPUMOCTBIO; ITPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MAaCCOBOW JOJIEM PaCTBOPEHHOTO BEIIECTBA; B3aWMOJICHCTBHUE
BOJIbI C MeTajulaMu (HaTpUeM M KajbllieM) (BO3MOXKHO HCIIOJIh30BaHUE BHUJICOMATEPUAIIOB); OIPEEICHNE PACTBOPOB KUCIIOT U
IIeJI0UYeH C MOMOIIBIO MHJMKATOPOB; MCCIIEIOBAaHHE O0Opa3lloB HEOPTaHMYECKHUX BEIISCTB Pa3IMYHBIX KJIAcCOB; HaOJIOICHHUE
M3MEHEHHSI OKpPacKH MHIHWKATOPOB B pacTBOpax KHUCIIOT W IIEI0Yel; n3yueHue B3aumopeicTBus okcuaa meau(Il) ¢ pacrsopom
CEPHOM KHUCJIOTHI, KACIIOT C METaJUIaMH, PEAKIIM HEUTPAIIN3ALMHU; IT0JIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECCHEHUE OJHOIO
METajjla JPYTUM M3 PacTBOpPA COJIA; PEIICHHE SKCIIEPUMEHTAJbHBIX 3a1a4 Mo TeMe «BaxkHeWmme KiacChbl HEOPTAaHUYECKUX
COCJTMHCHUI.

[lepnonnueckuii 3akoH U [lepuonnueckas cucrema xummyeckux aneMeHToB . M. MenaeneeBa. CTpoeHne aTOMOB.
Xumudeckas cBa3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

[lepBble MONBITKM KIACCU(PUKALMKN XUMUYECKUX 3JeMeHTOB. [loHsATHE O Trpynmax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U
IIEJIOYHO3EMENbHBIE METaJIbl, TaJOreHbl, WHEPTHbIE Tra3bl). *DJIEMEHTbI, KOTOpble 00pa3yloT amM(pOTEpHbIE OKCHIBI U
TUAPOKCUIBI. *

[lepnognuecknit 3akoH. [lepuommueckas cucrema xumudeckux syeMmeHTOB [[. . MenneneeBa. KoporkonepnonHas u
* mmuaHONIepuoaHas™® Qgopmel Ilepuonnyeckoit cucrembl xumudeckux 3neMmeHtoB [[. WM. MenneneeBa. Ilepuonsl u Tpymnmbl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. *M3oronbl.* DnexkTponbl. CTpOeHHUE IJIEKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX
20 xumuueckux snemeHTOB [lepumonnueckoit cuctembl 1. 1. MenaeneeBa. XapakTepuCTUKAa XMMHYECKOTO JJIEMEHTA IO €ro
nonoxenuto B [lepuogmueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB 3J€MEHTOB MaJIbIX MEPHUOAOB U TJIaBHBIX MOATPYIII, B 3aBUCUMOCTH OT aTOMHOI'O
(nopsimkoBoro) Homepa 3Hauenue [lepuonnueckoro 3akoHa u [lepuoanyeckoi CUCTEMbl XUMUYECKUX DJIEMEHTOB JJI Pa3BUTHS
Hayku U npakTtuku. 1. 1. MenneneeB — yu€Hblil U rpaskJaHuH. *

Xumuueckas cBs3b. KoBaneHTHast (MOJSIpHAsE U HEMOJISIPHASA) CBA3b. *DIIEKTPOOTPULIATENILHOCTh aTOMOB XMUMHUYECKUX



aneMeHTOB.* MloHHAas CBS3b.

Crenenb oxkucieHus. OKHUCIUTEIBLHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIEHHST W BOCCTAHOBIICHUSI.
OKucIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCTIEPUMEHT: U3y4YeHUE 00pa30B BEIIECTB METAJJIOB U HEMETAJIOB; B3aUMOJICHCTBUE THAPOKCHUA IIMHKA C
pacTBOpaMH KHUCJIOT W WIEJOYel; MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOMIMX MPUMEPH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS ).

MeXnpeIMETHEIC CBSI3U

Peanuzanus MexXnpeMeTHbIX CBsI3el MPU U3YUCHUH XMMUHU B 8 KJIacCe OCYIIECTBIISIETCA Yepe3 UCII0JIb30BAaHUE KaK OOITUX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUMN, SIBJISIONINXCS CUCTEMHBIMU JJIS OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO1mMe ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIM (pakT, TMIOTE3a, TEOpHsl, 3aKOH, aHAJU3, CUHTE3, KJIacCHU(pUKaIMs,
MIEPUOIMNYHOCTD, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHHUE.

dusnka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIWJ, HW30TOMbBI, PATUOAKTUBHOCTH, MOJICKYJIA,
AIEKTPUYECKUIN 3apsii, BEMICCTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIWYWHBI, €IUHUIIBI
M3MEpEHHs, KOCMOC, TIJIaHEeThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTIIMBO, BOJHBIC PECYPCHI.

COIAEPKAHUE OBYUYEHUA B 9 KIIACCE

BemecTBo u XumMuyeckas peakuus

[Tepuognuecknii 3akoH. Ilepuommyeckas cucrema xumuueckux i3nemeHTOB [ Y. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB XMMUYECKHUX DJIEMEHTOB NEPBBIX TPEX NMEPUOAOB, Kajlus, Kb U UX COCAUHEHUN B
COOTBETCTBHHM C TOJIOKEHUEM DJIEMEHTOB B [leproauyeckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XMMUYECKOUN CBSI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK, *3aBUCMMOCTh CBOMCTB BEIlIECTBA OT
THUIAa KPUCTAJUIMUECKOW PEMIETKY U BUAa XUMUUYECKOU CBSI3U. *

Knaccudukanusa m HOMEHKIIaTypa HEOPraHMYECKUX BelIeCTB (MEXAyHapoJiHas U TpUBUAbHAsA). XMMHUUYECKHUE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JINYHBIM KJIacCaM HEOPTaHMYECKHUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XMMHUECKMX pPEaKIUil MO pa3iMyHbIM NpU3HaKaM (10 YHMCIYy M COCTaBy YYacTBYIOIIUX B PEAKIHH



BEILIECTB, MO TEIIOBOMY 3 (dEKTy, MO0 H3MEHEHUIO CTEMEHEW OKHUCICHHUS XHUMHUYECKUX 3JIEMEHTOB, *1MO O00paTMMOCTH, IO
Y4acTHIO KaTaau3aTopa).™ DK30- U SQHIOTepMUUECKHE peakuuu. * TepMoXuMHUIecKrue ypaBHEHUS. *

*TToHsITHE O CKOPOCTH XUMUYECKON peaknuu. [ToHsTHE 00 00paTUMBIX U HEOOPATHMBIX XUMUYECKUX peakmusx. [lorsTue
O TOMOTE€HHBIX U T€TepOreHHbIX peakiusx. [loHsTue o xuMHUUeckoM paBHOBecHU. CMeEIIeHHEe XUMHUYECKOTO PaBHOBECHS.
®dakTOphl, BIUIIONINE HA CKOPOCTh XUMUYECKOM PEAKITUHU U TIOJI0KCHHE XUMUYIECKOTO paBHOBECHS. *

OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMK, HJICKTPOHHBINM OanaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIUu.
CocraBneHre ypaBHEHHN OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI C HCIIOIh30BaHUEM METOa SJIEKTPOHHOTO OajaHca.

Teopus SIEKTPOJUTUYECKON AUCCOLMALMU. JIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOIUTBI U HEIJIEKTPOJUTHI.
Katuonbl, anunonsl. *MexaHu3M JHUCCOIMAIMU BEIIECTB C PA3IMYHBIMU BUIAMU XUMHUYECKON cBs3u. [loHsiTHe O cremneHu
nucconuanuu.* CUIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO oOMeHa /10 KoHla. [losHbie U coKpaléHHble HOHHBIE
ypaBHEHUS! peakiuil. XUMHUYECKHUE CBOMCTBA KHUCJIOT, OCHOBAHWUW W COJIEH B CBETE MPEJCTaBICHUN 00 3JIEKTPOJIUTUYECKOU
mucconmanuu. Cpena pactBopa. KadecTBeHHBIE peakiiid Ha KaTHOHBI M AHUOHBI: XJIOPHA-, OpOMHUI-, MOAMI-, CyJb(ar-,
KapOoHaT-, cuiaukKar-, Gpocdar- aHUOHBI; THAPOKCUI-UOHBI; KATUOHBI aMMOHUS, MarHus, Kajblus, aJlOMUHUA, *Kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpaXx.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAIIMYECKUX PEIIETOK HEOPraHWMYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpadura U anmasa), CIOKHBIX BELIECTB (XJIOpHa HAaTpHsl); UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOW peakIuu OT BO3JCUCTBUS Pa3IMUYHBIX (PAKTOPOB; HCCIENOBaHUE DJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca AUCCOIMAlMA KHUCJIOT, IeJioded W cojied (BO3MOXHO MCIOJIb30BaHHE BHUACOMATEPHUAIOB); MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKU MPOTEKAaHUsS peakuuid MOHHOro obmeHa (oOpa3oBaHHME OCa/Ka, BBIAEICHHE raza, oOpa3oBaHUE
BOJIbI); OMBITOB, WIITIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUN (TOpEeHUE, PEaKIuu Pa3IoKEeHHUS,
COCIMHEHNA); pPACMO3HABAHUE HEOPraHWYECKHX BEUIECTB C TMOMOIIbK) KAaYECTBEHHBIX PEAKIMd Ha HOHbBI, pEIICHHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hewmeranbl u ux coequHeHus

OO6mast xapakTepuctuka rajsoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBbIC CTEMEHW OKucieHus. CTpoeHue u
(u3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB — TajJlOT€HOB. XMMHUYECKHE CBOWCTBA HAa MpuUMepe Xjopa (B3auMMOJCHCTBUE C
MeTaJulaMH, HEeMETaJUlaMd — BOJOPOJAOM M KHUCIOpoAoM, *menoyamu®™). XmopoBoaopon. ConsiHas KHUCIOTa, XUMUYECKUE
CBOMCTBa, *mnojiydeHue™®, npumenenue. *J[elicTBue xjopa U XJI0pOBOJOPOJa Ha OPraHU3M 4elioBeKa.™ BakHeume XJIOpuiasl u



UX HaXOXJIEHUE B MPUPOJIE.

OObmast xapaktepucTrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB KHCJIOPOJa M Cepbl. XapaKTepHBIC
CTENIEHU OKUCJICHHUS.

Crtpoenue u Gpu3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOAU(DHUKAIIMN KUCIOPOJa U
ceppl. XHUMHYECKHE CBOMCTBA cepbl (B3aUMOJACHCTBUE *C HEMETaIaMH* — BOJOPOJAOM M KHCIOPOAOM, METaJlIaMH,
*KOHIIEHTPUPOBAHHBIMH a30THOM W CepHOUM Kuciotamu).* CepoBOJOpOA: CTpOeHHE, (PU3MUECKHEe U XUMHYECKHE CBOWCTBA
(KUCTIOTHBIE W BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI CEpbl KAaK MPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa:
bu3ndeckue U xuMudeckue cBorctra (obuue u crenuduueckue). Coau cepHON KUCIOTHI, KAUeCTBEHHAs! peakius Ha cyibdar-
noH. CepHucTas Kuciaora. * XUMUYECKUE PEAKINH, JIeKAIME B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOMyUYeHUs] CEPHON KUCIOTHL. *
Haxoxnenue cepsl u €€ coenuHeHuil B mpupone. IlpumeneHue cepbl U €€ COEIMHEHUN B OBITY M B IPOMBIIIJICHHOCTH.
*XUMUYECKOe 3arps3HEHUE OKPYKAIOIIEH cpeibl COEAMHEHUSMHU Cephl (KUCIOTHBIE T0XK/IU, 3arpsi3HEHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €ro NMpeAoTBpalleHus. *

OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHHs aTOMOB a30Ta U (ocdopa, XapakTepHbIE
CTENIEHU OKUCJICHHUS.

A30T, pacpocTpaHeHUE B IPUPOJE, PU3HMUECKUE U XUMHUECKHE CBOICTBA (B3aMMOJIEHCTBHE C METAJJIAMU U HEMETaJUIAMU
- KHCJIOpOJIOM M BoJoposioM). KpyroBopoT azoTa B mnpupoae. AMMUak: (PU3UYECKUE U XUMUYECKUE CBONCTBA (OKUCIICHHE,
OCHOBHBIE CBOMCTBA BOJHOTO pactBopa), *mosiydyeHue™ u npumeHeHue. Colid aMMOHUS: COCTaB, (PU3UYECKUE U XUMUUYECKHUE
CBOMCTBA (pa3jIoKEeHHUE, B3aUMOJACHCTBHUE CO IejoyamMu), npuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHHUs. A30THas
KHCIIOTa, €€ (u3myeckue M XUMHUYECKUEe cBoicTBa (oOume u crneurduyeckue), *nonaydenue.* Hutpatel (pasznoxeHue).
A3zotucras kucinorta. Mcnonp30BaHME HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPANBHBIX yAOOpeHuil. *Xumuueckoe
3arpsi3HEHUE OKPY KaIoLIEH cpefibl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsiI3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB).*

docdop, *ammorpornHbie Moaudukanuu Gocdopa,* Gpuzndeckue 1 XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE ¢ METaJIAMH,
HEMeTaJUIaMH, *KOHIICHTPUPOBAHHBIMU a30THOM M cepHoil kucimotamm).* Oxcun ¢ochopa (V), oprodochopnas kucnora:
(bU3MYecKue U XUMUYECKHE CBOMCTBA, *monydenue.* *[lonarue o MUHepalbHbIX ya00peHusx: HuTpaThl U pocdatel. [TonsTue o
KOMILJIEKCHBIX yao0peHusx.* OOmias xapakTepuctuka 3y1eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB YIjiepoaa H
KpeMHHs. BaneHTHOCTh M XapakKTEpHbIE CTENEHW OKHCJIEHUS aTOMOB YIJepoJa M KpeMHMs. PacnmpocTpaHeHue yriaepoja B
MPUPOJIE, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

VYraepon, amnorporHbie Moaudukanuu (rpadut, anMmas), GU3MYECKHME W XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB
(B3auMOJEHCTBUE C MeETaulaMHM, HEMETaJlaMd, *KOHUEHTPUPOBAHHBIMU Aa30THOW M CEpPHOW KuciaoTamu)™. ApcopOums.



Kpyrosopot yrinepoaa B npupoge. Okcuabl yriepoja, ux (U3HYecKue U XMMHUYECKHUE CBOMICTBA, MOJy4EHHUE U NPUMEHEHHE,
JCICTBHE HA OPraHU3M 4YeNoBeKa. *DKOJOTHYecKHe MpoOsieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona(lV); rumoresa riobanbHOTO
MOTEIJICHUs] KJIMMaTa; MapHUKOBBIM 3¢¢ekt.* YrompHas kuciota u e€ coilu, UX (PU3UYECKHE U XHMHUYECKHE CBOMWCTBA,
*nomyuenue u npumeHenue.* KauecTBeHHas peakius Ha kKapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CEJIBCKOM XO35HCTBE.

Oo1ue npeacTaBieHus 00 0COOEHHOCTAX COCTaBa U CTPOCHUSI OPraHUYECKUX COeIMHEHUH yriiepo/a (Ha mpuMepe MeTaHa,
ATHIIEHA, JTaHOJa, YKCYCHOM KucioTel. *UMX cocTaB m xummuueckoe crpoeHue. Kmaccudukanus OpraHndecKuxX BemiecTs.™®
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: )KHpax, OeliKax, yIJIeBoJAaX — U UX pOJIM B )KM3HU 4YejoBeka. *MatepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH. *

Kpemuuii, ero ¢usmueckue n XUMHUYECKHE CBOMCTBa (Ha NpHUMEpPE B3aUMOACHUCTBUS C METallaMd M HEMETayulaMu),
*nonmyyenue®* u npumeHeHue. *CoemuHeHuss KpeMHus B npupoze. OO6mme mnpeactaBieHus o0 okcuae kpeMHus(IV) wu
KpeMHueBOM kuciore. CHIIMKaThl, (PU3HMUECKUE U XUMUUECKUE CBOMCTBA, MOJIYUYEHUE U IPUMEHEHHE B OBITY, IPOMBIIIJICHHOCTH
(B MEIMLIMHCKOM, 3JIEKTPOHHOM, CTPOMTENbHOW U Jp.). BaxkHeilmme crpouTenbHblE MaTepuajbl: KEpaMUKa, CTEKJIO, LIEMEHT,
0eToH, xene300eToH. [IpodiieMbl 6€30MacHOro UCTOIb30BAHUS CTPOUTENIBHBIX MAaTEPUaIOB B IOBCEAHEBHOM KU3HU. ™

XHUMHUYECKUI 3KCHEPUMEHT: M3y4YeHHE OOpa3llOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOW KHCIOTBI; MPOBEACHHE
KaueCTBEHHBIX PEAKIMI Ha XJIOPUA-MOHBI M HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpAKAIOMINE (PU3NUECKUE U
XUMHUYECKAE CBOWCTBA TaJOTEHOB M HMX COEIWHEHUN (BO3MOXHO WCIIOJIb30BAHNWE BHECOMATEPHANIOB); O3HAKOMIICHUE C
oOpa3iaMu XJIOpUAOB (TaJIOT€HUIOB); O3HAKOMJIEHHE C OOpa3laMH cepbl M €€ COCIUHEHUSMU (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); HAOIIOJICHHE Tpolecca OOYINIMBAaHUA caxapa TOJ JEWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
M3YYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIOTHI, MPOBEJECHUE KAaueCTBEHHOW peakuuu Ha Cyiab(aT-uoH H
HaOroZIcHNE TMpU3HaKa e€ MPOTEKaHMs; O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMH a30Ta, (ochopa W HUX COEIMHEHUU
(BO3MOXHO HCIIOJIB30BAHUE BHUACOMATEPUAJIOB), 0Opa3naMu a30THBIX M (OCHOPHBIX YIOOpEHUM; MOTyYeHHEe aMMHUaKa |
M3Y4YEHHE €ro CBOWCTB; IMPOBEJECHUE KAuE€CTBEHHBIX pPEaKIMi Ha MOH aMMOHHA U (GocdaT-uoOH M H3y4YEHHE MPHU3HAKOB HX
NPOTEKaHus1, B3aUMOJICHCTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEbI0 (BO3MOXKHO MCIOJIB30BaHUE BUICOMATEPHAIIOB);
U3y4YCHHE MOJeNiel KPUCTAIMYECKUX pPEIIETOK anMasza, rpagura; O3HAKOMJIEHHE C MPOLECCOM aJcopOLMHU pPacTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a; MOJYYEHHUE YTJIEKUCIOrO raza W H3y4YeHHE €ro CBOICTB;
MPOBEJICHNE KaYeCTBEHHBIX peaklnii Ha KapOOHAT- M CHIIMKAT-WOHBI U U3YYCHHE MPHU3HAKOB WX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIMEH CUIUKATHOW MPOMBIIINIEHHOCTH; PEIICHNEe SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BakHelme HeMeTaibl U UX
COCTTUHEHHUS.



MeTamisl 1 BX COeTUHEHUS

OO0mast XapakTEPUCTHKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHWHM WX TMOJIOXKeHUs B [leproandeckoit cucreme
xuMuueckux smemeHToB J[. . MenaeneeBa u ctpoenusi atomoB. CTpoeHue MeTauioB. MeTauinueckasi CBsI3b U METaJlInyecKas
KpUCTAJUTMUECKask PEMIETKA. DICKTPOXUMHUUECKUN Pl HAPsKEHUN MeTaiioB. dusnueckue U XUMUYECKHE CBOMCTBA METAIIJIOB
(B3aMMOJIEHCTBHE ¢ KUCIIOPOIOM, BOJOH, KHCIIOTaMu). *O0Iie criocoObl MOTydeHns MeTayliIoB. [IoHATHE O KOPPO3UH METAIIOB,
OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CraBbl (CTajdb, YyTyH, MIOPATIOMUHHAA, OpOH3a) M WX MPUMEHEHHE B OBITY W
IIPOMBIIIJIEHHOCTH. *

[Ilenounsie MeTamwibl: nojioxkeHue B Ilepumoamdeckoit cucteme xumudeckux siaeMmeHToB J[. M. MenpaeneeBa; cTpoeHue
atomMoB. Haxoxnenue B pupoje. dusnueckue u XuMUIECKUe CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUABI ¥ THAPOKCHUIBI
HaTpus U Kanus. [[pyuMeHeHre 1MIeJI0YHBIX METAIOB U UX COCAUHECHUH.

[IlemoyHO3€EeMENBHBIE METAJUIBI MATHUN W KAJIBIIUN: MOJIOKEHHUE B [lepnoanueckon cucteMe XuMUIeCKuX 3eMeHToB [, U.
MenpeneeBa; CTpOEHHE HUX ATOMOB; HaxoXXAeHUE B mpupoje. PU3NUECKHUE M XUMHUYECKHE CBOMCTBA MarHus U KajblHs.
Baxneiie coequneHust Kaablus (OKCUI, TUIPOKCUT, COH). *IKECTKOCTH BOJBI M CLIOCOOKI €€ yCTpaHeHus. *

Amomunuid: nosioxenne B llepmommueckon cucreme xumuueckux sneMeHToB [l . MenpaeneeBa; CTpoeHuE aTroma;
HaxoXjJaeHue B mpupoje. Ouznueckue U XUMUYECKHE CBOMCTBA amtoMUHUA. AMQOTEpPHBIE CBOMCTBAa OKCHUJIAa W THAPOKCHUAA
AJTFOMUHUS.

Kenezo: mnonoxenue B llepuomnueckorn cucreme xumuueckux odiemeHToB [l. M. MenaeneeBa; CTpoOeHHE aToMa;
HaxoXjJaeHue B npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA *keje3a (B3auMOJIEUCTBUE C METalaMu, KUCIOTaMU U COJISIMU).
Oxkcuppl, ruapokcubl U conu xkeneza(ll) u xenesa(Ill): cocras, cBolicTBa U *noydyeHue.*

XHUMHUYECKHUI IKCIIEPUMEHT: 03HAaKOMJICHHE ¢ oOpas3iaMyd METAJIJIOB U CILJIaBOB, UX (YM3WYSCKUMHU CBOWCTBAMU; U3yUYCHHUE
PEe3yJbTaTOB KOPPO3HHM METANIOB (BO3MOXXHO HCIIOJB30BAaHHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIBITUS M HATPUS C BOJOM (BO3MOXKHO HCITOJIb30BaHUE BUIACOMATEPHAJIOB); MCCIICIOBAaHUE CBOMCTB JKECTKOM BOJBI;, Iporiecca
TOpEHUs Kejie3a B KUCIopoJie (BO3MOXKHO HMCHOJIb30BaHUE BUICOMATEPHATIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUM
Ha WOHBI (MarHus, Kajblus, amoMuHus, nuHka, xenesa(ll) m sxenesa(Ill), menu(Il)); mabmromeHne M omMcaHue MPOIIECCOB
OKpaIllMBaHMS TUIAMEHM HWOHAMHU HaTpHsl, Kajus W Kajblus (BO3MOXXHO HCIIOJIb30BaHHE BHJIEOMATEPHAIOB);, HCCIIEIOBAHUE
aM(OTEepHBIX CBONCTB THUIPOKCHIA aATIOMUHUS U THUAPOKCHUIA IIMHKA; pEIICHUE OHKCICPUMEHTAIbHBIX 3aJad MO0 TeMe
«BaxuHennme MeTajlyibl U UX COCTUHCHUS.



XuUMHS ¥ OKpy Karolas cpeaa

*HoBble MaTepuanbl U TEXHOJOTHH. BemectBa M Marepuanbl B TMOBCEAHEBHOM XKM3HU UYETOBEKAa. XUMHUS U 370POBBE.
be3onacHoe HCMONB30BAaHUE BENIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momoinb NOpH XUMHYECKHUX 0KOTax
1 oTpaBieHUIX. OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH. *

*XUMHUECKOe 3arps3HEHUE OKPYIKaIOIIeH cpeibl (MpeaeiibHast JomycTuMas Konmentpanus semect — [1J1K). Ponbs xumum
B PEILICHUH PKOJOTHUYECKHUX MpoodsieM. *

*IIpupogHBIE UICTOYHUKH YTIECBOAOPOIOB (YTOJb, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEPaOOTKH, UX POJb B OBITY H
IIPOMBIIIJIEHHOCTH. *

XHUMUYECKHUH IKCIIEPUMEHT: U3yUeHHUEe 00pa3lioB MaTEPHaIOB (CTEKJIO0, CIUIABbI METAJIIOB, ITOJIUMEPHBIC MaTeprabl). ™

MexnpenMeTHbIe CBA3U

Peanuzanus MexXnpeMeTHbIX CBsI3el MPU U3YYCHUH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNUE KaK 00X
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUMN, SIBJISIONINXCS CUCTEMHBIMU JJIS OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKIIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIH (pakT, THIOTE3a, 3aKOH, TEOPHS, aHAJNW3, CHHTE3, KJIaCCHU(pUKAIHSI,
MePUOINYHOCTh, HAOIOIEHNEe, SKCIEPUMEHT, MOJCINPOBaHUE, W3MEPEHHE, MOJIeTb, SBICHHUE, IAapHUKOBBIA 3A(DPEKT,
TEXHOJIOTHSI, MaTePHAIIBI.

®dusnka: Marepus, aTroM, DOJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHWJ, HW30TOMbBI, PATUOAKTUBHOCTH, MOJICKYJIA,
AIEKTPUYCCKUH 3apsj, MPOBOIHUKH, IOJYIMPOBOIHUKH, TUAICKTPHUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs PEMIETKA, CIUIaBbl, (DU3UYCCKHUE BEIIMYWHBI, ¢IUHHIIBI
MU3MEPEHUsI, KOCMHUECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dborocunrtes, npixanue, ornocdepa, skocucremMa, MUHEpAIbHBIE yI0OPEHUS, MUKPOIJIEMEHTHI, MAaKPOJIEMEHTHI,
MUTaTEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMBbIE, TOTIIIMBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEIMETA « XMW A» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

B uemom pe3synbTaThl ocBoeHusi oOydaronumucs ¢ 3[IP ydeOHoro mpeamera «XuMmus» AOJKHBI COBHAAaTh C



pesyiabTaTtamu denepanbHoO paboueit mporpaMmMbl OCHOBHOTO 0011ero oOpa3zoBanus. Hanbonee 3HaUMMBIMU SBIISIFOTCS:

JIMHHOCTHBIE PE3VJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOSHUS MPOTrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMsl JOCTUTAIOTCS B X0/€ O0yUeHUsI XUMUU
B €/IMHCTBE YUEOHOU 1 BOCIUTATEIBHON JIEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMUCKUMHU COLUOKYIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHM, TPUHATHIMH B O0OIECTBE MpaBWJIaMU W HOPMaMu TOBEACHUS U CIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyYaArOITUXCS.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYaIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpHEHTAlIUN U pacIIUpPEHUe OMbITa ACATEIHHOCTA Ha €€ OCHOBE, B TOM YKCJIC B YACTH:

1) maTpruoTUYECKOTO BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAay4YHOMY HACJIEIUIO, MOHUMAaHHS
3HAYEHUS] XWMUYECKOM HAayKd B JKU3HMH COBPEMEHHOTO OOIIECTBAa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HHQOpMammen o
MEPEAOBBIX JOCTHKCHHUSX M OTKPBITHSIX MHPOBOM M OTEYCCTBEHHON XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) TpaxIaHCKOTO BOCIIUTAHUS:

MIPEICTABIICHUS] O CONMAIBHBIX HOPMAaxX M TMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHWHA B KOJUICKTHBE, KOMMYHHKATHBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IMIOJIE3HON, YYEOHOMCCIIEAOBATEIbCKOM, TBOPYECKOM M JPYTMX BHIAX JCSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JESATEIHLHOCTH NMPHU BHITIOJHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3a/1ay, BHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX TIPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHHUIO W B3aUMOIIOMOIIM B MPOIECCE
ATON y4eOHOM N1eATeNbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBAPHUIIEH C MO3UIIMKA HPABCTBEHHBIX
Y TIPABOBBIX HOPM C y4ETOM OCO3HAHUS TOCIECTBUMN MOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHHUSL:

MHUPOBO33PEHUYECKUX IMPEACTABICHUI O BEUIECTBE M XMMHUYECKOW PEaKlMu, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M COCTABJISIONINX OCHOBY /ISl MOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOIBI, B3aMMOCBS3SX YEIOBEKAa C MPUPOJHOW Cpefod, O PO XUMHUH B TIO3HAHHHM ITHX
3aKOHOMEPHOCTEN;

MMO3HABATEJILHBIX MOTHBOB, HAIPaBJICHHBIX Ha ITOJYYECHUE HOBBIX 3HAHHWH IO XUMHUHU, HEOOXOIUMBIX JJII OOBSICHCHUS
HAOIII0TAEMBIX TIPOIIECCOB U SIBJICHMIA;

MO3HABATEIbHON, MH(OOPMAIIMOHHOW M YWTATENIbCKOW KYyJIbTYpbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSATEIHHOW pPabOTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU WH(DOPMAITMOHHBIX TEXHOJIOTHH;



HWHTEepeca K 00YUCHHIO M MMO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpPa30BaHMIO, IIPOCKTHON U
HCCJIEI0BATENBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAalpaBJICHHOCTU U YPOBHS 00yUYEHUS B JaIbHEMIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHUSI IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 370pPOBBIA 00pa3 >KU3HH,
OCO3HAHMUSI TIOCJIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUSI alKOTOJIsl, HAPKOTUKOB, KypPEeHUsI), HEOOXOIUMOCTH
coOJTI0/IeHUs TTpaBUiI 0€30MACHOCTH TIPH OOPAICHUH ¢ XUMUYCCKMMHU BEIIECTBAMH B OBITY W PEaTbHOU KU3HH,

5) TpyAOBOTO BOCIIUTAHMUS:

HHTEepeca K IPaKTHUYECKOMY H3YyYECHHIO Tpodeccuii M TpyAa pazIMUYHOrO PojJia, YBaXKEHHE K TPYIy M pe3yjbTaram
TPYJAOBOM JAEATEILHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHECHHUS IMPEIMETHBIX 3HAHWHW IO XHWMHH, OCO3HAHHOIO BBIOOpa
WHJIUBUAYAIIBHOM TPACKTOPHH IPOJIOHKCHUS 0O0pa3oBaHUS ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMH,
00IIIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEITHOW MPOo(EeCCHOHAIBHON JIEITEIPHOCTH M PAa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B TPOQeCCHOHATILHOM Cpejie;

6) SKOJIOTMYECKOT'0 BOCTTUTAHUS:

AKOJIOTMYECKHU 11€71eCO00pa3HOTO OTHOIICHUS K MPUPOJIE KaK MCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBaHMSI,
MMOHMMAHUS [IEHHOCTHU 3/I0POBOTO U OE30MacCHOr0 00pa3a KU3HU, OTBETCTBEHHOI'O OTHOIICHUSI K COOCTBEHHOMY (DPM3UYECKOMY U
MICUXWYECKOMY 3J0POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOJICHUS MpaBWil 0€30MacHOr0 MOBEACHUS MpU padoTe C BEIIECTBAMHU, a
TaKXe B CUTyalUsIX, YIPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYEHUU XUMHH, IS PEUISHUs 3a/iad, CBS3aHHBIX C OKPYKAIOIIeH
MIPUPOHON CpPEIOM, TMOBBIIICHUS YPOBHS DKOJIOTMYECKOW KYJIbTYpPbI, OCO3HAHMS TJIOOAJBLHOIO XapakKTepa HKOJOTHUECKUX
npo0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUH;

AKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJACTBOBATHCS MM B TMO3HABATEIbHON, KOMMYHUKATHBHONW M COLIMAIbLHOM
MIPaKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpenMeTHbie  pe3ysibTaThl OCBOCHHS  00pa30BaTeNbHOW MPOrpaMMbl 1O XWMHUU  OTPaXarOT  OBJIAJICHUE
YHHUBEPCAIbHBIMU MMO3HABATEIbHBIMU JECUCTBUSIMU, B TOM YUCJIE:

] ©a30BbIE JIOTHYECKHUE ICUCTBUS:

BBISIBJIATh IPUYMHBI U CJICICTBUSI IPOCTHIX XUMUYECKUX SIBJICHUN;

OCYIIECTBJISTh CpPaBHEHHE, KIACCH(PUKAIMIO XWMHUUYECKHX BEIIECTB IO 3aJaHHBIM OCHOBAHUSM W KPUTEPHSIM IS
YKa3aHHBIX JIOTHYECKHUX OIEPALUN;



CTPOUTHb JIOTUYECKOE CYKIEHHE I[I0CJI€ MPEIBAPUTEIIBHOTO aHaln3a, BKIIOYAIOUIEE YCTAaHOBJIECHUE NPUYMHHO-
CJIIEICTBEHHBIX CBA3EH
CO3/1aBaTh, NPUMEHATH M TMPEoOPa30BBIBATH 3HAKHM W CHUMBOJBI, MOJEIM W CXEMbl [JIsl pEIHICHHUs Y4eOHBIX U
MTO3HABATEJIbHBIX 337a4 C MOMOILBIO ME€1arora;
IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE XUMUYECKHX MTPOLIECCOB U UX MOCIEACTBUS;
| ©a30BbIE UCCIIEAOBATEIbCKUE ACUCTBHUSL:
C IOMONIbIO IEeAarora MPOBOJUTh XMMHUYECKUN OIBIT, HECIOXHBIA SKCIEPUMEHT, JUIsl YCTAHOBJIEHUS OCOOEHHOCTEN
00BEKTa U3yUEHUs!, IPUUMHHO-CIIEICTBEHHBIX CBSI3€l U 3aBUCUMOCTEN OOBEKTOB MEXTY COOOM;
C MOMOIIBI0 TEeAarora WM CaMOCTOSTENbHO (HOpMYIHpOBaTh 0OOOIIEHMS M BBIBOABI MO pe3yjbTaTaM IPOBEIECHHOIO
HaOJIIO/ICHUS, OTIBITA;
] pabota c undopMauei:
BBISIBIIATH J€()ULUTHI HH(POPMALIMH, JAHHBIX, HEOOXOAUMBIX JIJISl PEIICHUS TOCTAaBIEHHOM 3aauH;
npeoOpa3oBbIBaTh HH(OPMAIMIO U3 OJHOTO BUAA B IPYToH (Ta0IUIly B TEKCT U Mp.);
UCKAaTh WIM OTOMpaTh MH()OpPMALMIO WIM JaHHbIE M3 HCTOYHUKOB C YYETOM NPEMJIOKEHHOW Y4YeOHOW 3ajau M
3a/IaHHBIX KPUTEPUEB.

OBnajzieHNe YHUBEPCATbHBIMU YUEOHBIMU KOMMYHUKATUBHBIMU IEUCTBUSMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpyIIe (ONmpeaessiTh OOUIUe IENH, paclpeaeNaTh pOJid, JOTOBAPUBATHCS
JpyT C IPYTOM | T. 11.).

C TMOMOIIbK MeAarora WIH CaMOCTOSTEIBHO COCTaBJISITh YCTHbIE W TMCbMEHHBIE TEKCThl C HCIOJIb30BaHUEM
WJUTIOCTPATUBHBIX MATEPHUAJIOB JIJISl BHICTYIUJIEHUS MEPEl ay UTOPHE;

OpraHU30BBIBaTh YUe€OHOE COTPYJAHUYECTBO U COBMECTHYIO JCSATENBbHOCTh C YYHUTEIEM U CBEPCTHHUKaMHU; paboTaTth
WHJUBUAYAJIBHO U B TPYIINE: HAXOAUTh OOIee PElICHUE U pa3periaTh KOHPIUKTH Ha OCHOBE COTJIACOBAaHMS MO3UIIMM U ydeTa
HMHTEpPECOB; (OpMYJIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OIICHMBATh KAa4e€CTBO CBOET0 BKJaja B OOMMA NTPOIYKT, MPUHUMATh W Pa3AeiisIiTh OTBETCTBEHHOCTb M IMPOSBIATH
TOTOBHOCTH K MPEOCTABICHUIO OTYETA MEePe] IPYIIOM.

OBnaJieHre YHUBEPCATbHBIMU YUEOHBIMU PETYJISITABHBIMU JICUCTBUSMU:

oOHapy»uBaTh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEASTATh 1IEJIb Y4EOHOM AeITEIbHOCTH;

BJIAJICTh OCHOBAMHU CaMOKOHTPOJIS, CAMOOIICHKHU, TIPUHSITHS PEIICHU U OCYIIECTBICHUS OCO3HAHHOTO BBHIOOpA B YUEOHOM



Y TIO3HABATEIIbHOM IEATEIbHOCTH;

COOTHOCHUTb CBOM JEHCTBUSA C INIAHUPYEMBIMH PE3YyJIbTATAMH, OCYIIECTBIATH KOHTPOJb CBOEH JNESATEIBHOCTH B MPOLIECCE
JOCTHKEHHSI pe3yJIbTaTa, ONpeaessiTh ClOcOObl ACMCTBUN B paMKaxX MPEASIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOU JICHCTBUSA B COOTBETCTBUU C U3MEHSIONIENCS CUTYalUEN;

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAETHh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELIEHUHN YU4E€OHOU 3a/1a4u;

MOHMMATh MPHUYUHBI, 0 KOTOPHIM HE OBbUT JOCTUTHYT TPeOyeMblii pe3ysbTaT ACSITEIbHOCTH, ONMPEACNATh MO3UTUBHBIC
M3MEHEHUS U HallpaBJeHMs], TpeOyIolMe JalbHENHIeH paboThl;

OCO3HAaHHO OTHOCUTBCS K APYrOMY UYE€JIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIbTATEI

B cocTtaBe mpeIMeTHBIX pe3yIbTaTOB [0 OCBOCHHIO 00S3aTENIBHOTO COAEPkKAHUS, YCTAHOBIEHHOTO TaHHON DenepaabHoi
pabouell mporpaMMoH, BBIACISIIOT: HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI EUCTBUM, cielUpUUYECKUe I Yy4eOHOro ImpeaMeTa
«XuMus», BUABl NEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpIpETalud, NPeoOpa3oBaHUIO M NPUMEHEHUIO B
Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIMSIX:

IIPEICTABICHUE O 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUN MPUPOIbI, TOHUMaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOLIEH KyJIbTYpbl U TPAKTUUECKON AESTENBHOCTH
YeJI0BEKa B YCJIOBHUSX COBPEMEHHOTO OOIIECTBA; TOHUMAaHUE MECTa XUMHUU CPEU APYTUX €CTECTBEHHBIX HAYK;

BJIa/ICHNE OCHOBAMHU MOHSTUMHOTO amnmnapaTa 1 CHMBOJUYECKOIO sI3bIKa XUMUU JJIs1 COCTaBIEHUS (POPMYJT HEOPTraHUUECKUX
BEIIIECTB, YPAaBHEHUN XMMHUYECKUX PEaKIHil (C OMOpoil Ha alrOpUTM y4eOHBIX NEHCTBUIA); BIAJCHUE OCHOBAMH XWMHUYECKOU
HoMmeHknatypbl (IUPAC u TpuBuanbHON) 1 yMEHHE UCIIONIB30BATh €€ /ISl pelleHus] y4eOHO-TI03HABATENIbHBIX 3a/1a4 C MOMOUIbIO
YUUTENS; YMEHHE MCIOIb30BaTh MOJEIM JJIsi OOBSICHEHUS CTPOCHHS aTOMOB M MOJIEKYJ IO QJITOPUTMY C OINOpOH Ha
ONpPENEIICHMUS;

MPEICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIBIO YUUTENSI IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUM
JUISl YCTAHOBJICHUS B3aMMOCBSI3€M MEXIYy HM3YyUYEHHBIM MATepuajioM M MpH TMOJYYEHUH HOBBIX 3HAHUW, a TakXe B Ipolecce
BBITIOJIHEHUSI YYEOHBIX 3aJaHUi U Mpu paboTe ¢ ICTOYHUKAMHU XUMHYECKOW MH(OpMaIuuU, KOTOpask BKIIOYAET:

BOKHEUIINE XUMHUUYECKHUE MOHATUSA: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BELIECTBO,
OJHOpPOJHAs ¥ HEOJTHOPOIHASI CMECh, OTHOCHUTEIIBHBIE ATOMHASI U MOJIEKYJISIPHAS. MAcChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEAHss), XUMUUYECKAsl PEaKIusl, PeaKuyd COCANHEHUS, PEaKIuu
pa3JIoXKEHUs, PEaKIMK 3aMEIIeHHs], peaklIui 0OMeHa, TerIoBOM 3 (PEKT peakinu, 3K30- U SHAOTEPMHUUYECKUE pEaKLiu, pacTBoOp,



MaccoBas A0JI1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHNH, MACCOBAs JOJISI M IPOLIEHTHAs! KOHIIEHTPAIUs BEMIECTBA B paCTBOPE, AJIPO
aToMa, JEKTPUICCKUN CIIOW aToMa, aTOMHasi OpOUTalb, paauyC aTOMa, BAJIGHTHOCTh, CTCTICHb OKHCJICHUS, XUMHYECKas CBA3b,
AIEKTPOOTPULIATEIBHOCTD, MOJISIPHASL U HEMOJISIpHASI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUTMYECKAS CBSI3b, KPUCTAIIIMYECKAS
pemietka (aToMHasi, WOHHAs, METAJUIMYECKasl, MOJEKYJsipHAas), HOH, KATHOH, AaHWOH, DJJEKTPOJUT U HE DIIEKTPOJIUT,
ANEKTPOIUTUYECKAS JUCCOIMALINS, PEAKIIMM HWOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIBbHBIC PEAKIUU, OKUCIUTEIh U
BOCCTaHOBUTEJb, OKUCICHHE U BOCCTAHOBIICHUE, DIIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIe U HEOOpaTUMbIEC PEaKIUH,
CKOPOCTh XMMHUYECKOM peakiuu, KaTaau3aTrop, npeaesibHo qonyctumas koHuentpanus (I1JIK), koppo3us MeTanios, CriaBsbl;

OCHOBOTIOJIAralIINE 3aKOHbl XMMHH: 3aKOH coxpaHeHusi maccel, Ilepmommueckuit 3akon /I. 1. MenneneeBa, 3akoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIPHAsE T€OPUsS, TEOPUS SIEKTPOJIUTUYECKOW NHUCCOLMAIMU, & TAKXKE MPEICTABICHUS O
Hay4YHBIX METOJaX MO3HAHUS, B TOM YUCJIE SKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX METOJIaX UCCIIEIOBAHUS BEIIECTB U U3YUCHHUS
XUMHYECKUX PEAKIIN;

MpEACTaBICHUE O  [EPUOJMYECKOW  3aBUCHUMOCTM  CBOMCTB  XHMHMYECKMX  dJJIEMEHTOB  (paauyc  aroma,
AIEKTPOOTPULIATEILHOCTE), TIPOCTHIX U CIIOXKHBIX BEIIECTB OT MOJIOKEHHs 3ieMeHTOB B Ilepuoauueckoil cucreme (B MasibIx
nepuojax W TJaBHBIX MOATPYIAX) WM DJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSICHSATH CBSA3b MOJIOKEHHUS JJIEMEHTA B
[lepuoauyeckoil cuCTEME C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj s/pa,
o0l1ee YMCII0 ANEKTPOHOB), pacIpeieIEHUEM JIEKTPOHOB 110 SHEPreTUUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJIOB, KaIHs
U KaJbLMS; KJIAcCUPUIMPOBATh XUMMHUUYECKUE DJIEMEHTHI C OMOpOi Ha ompeaeneHus: GU3nYecKoro cMmbicia MUMPOBBIX JaHHBIX
MEePUOANYECKON TaOIUIIBI;

YMEHHE KJacCUPUIUPOBATh XUMHUYECKUE DJIEMEHThI, HCOPraHUYECKUE BEIIECTBA M XMMHUUYECKUE PEaKIMU C OMOpOoi Ha
CXEMBbI; OIPENETSATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX OJIEMEHTOB, BHJ XHUMHUYECKON CBS3M M THI
KPUCTAJUTMYECKOU CTPYKTYPhI B COCIMHEHUSAX, 3apsij] HOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA),
OKHUCJIUTENIb U BOCCTAHOBUTEH M0 aJITOPUTMY YUEOHBIX JIEHCTBHIA,

yMEHHUE XapaKTeprU30BaTh C OTIOPOM Ha cXxeMy (PU3WYECKHe U XMMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPOJ, 030H,
BOJIOpOJI, TpaduT, amMas, KpeMHHH, a30T, Gocdop, cepa, XJIOp, HATPpHUMA, KalaWil, MarHUi, KaJblMk, aJIOMHUHUH, XKEIe30) U
CJIO’KHBIX BEILIECTB, B TOM YHUCJI€ UX BOJHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOJOPOI, CEPOBOJOPO, OKCUJIBI U TUAPOKCHUIBI
metasuioB [ - [TA rpynn, amomunus, meau (I1), nunka, sxenesa (I u III), okcuner yraepona (II u 1V), kpemuus (IV), azorta u
dbochopa (IIT u V), cepet (IV u VI), cepuucras, cepHasi, a30Tucrasi, a3otHasi, pochopHas, yrojibHas, KpeMHUEBAsI KUCIOTa U UX
COJIM); ONHUCHIBATh C OMOPOM Ha IUJIaH W KJIIOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B



3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS MOCIE MPEIBAPUTEIHLHOTO aHaIN3a MO PYKOBOJCTBOM IeJarora, IpiMeHEHUE BEIECTB
B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX, BIUSHUE
BEIIIECTB U XUMUIECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKA M OKPYKAIOITYI0 IPUPOIHYIO CPEy;

YMEHHE COCTaBJIATh M0 00pasily, CXemMe, allfTOPUTMY yIEeOHBIX IEHCTBHIA MOJIEKYJISIPHBIC U HOHHBIC YPABHCHUSI peaKiuii (B
TOM YHCJE PEaKIii HOHHOTO OOMEHAa W OKHCIWUTEIHhHO-BOCCTAHOBHUTEIBHBIX PEaKINi), WITIOCTPUPYIOMNX XUMHUYECKHE
CBOMCTBAa M3YYCHHBIX KJIACCOB / TPYNI HEOPTAaHMYECKUX BEIIECTB, a TAKXKE MOJTBEPIKTAONINX TEHETUYECKYIO B3aUMOCBSI3b
MEXy HUMH,

YMEHHUE BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCCOBYIO JOJIO XMMHYECKOTO
AJIEeMEHTa B COEIMHEHUH, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOPOI Ha
oO1ue GopMyJibl; YMEHHUE MPOBOIUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIIMA U HAXOIUTh KOJIMYECTBO BEIIECTBA, 00BEM
¥ MacCy peareHTOB WJIM MPOJIYKTOB PEaKIUU ¢ OTIOPOM Ha 00pasell, airOpUTM y4eOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO IO3HaHUs (HaOII0JIeHUe, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE) TIPU
M3YUYEHUU BEIIECTB U XMMHUYECKHUX SIBJIICHUN C OMOPOM Ha alrOpUTM yueOHBIX JACUCTBHUI; yMeHUE CHOPMYIUPOBATH MIPOOIEMY U
MIPEVIOKUTh TIYTH €€ PEIICHUs C IMOMOINBI0 TeJarora; 3HaHHE OCHOB OE€30MacHOW pabOThl ¢ XUMHUYECKUMH BEIICCTBAMH,
XUMUYECKOUN MoCy101 U 1a00paTOPHBIM 000PY/I0BAHHUEM;

HaJIMYME TPAKTHUYCCKUX HABBIKOB IUTAHWPOBAHUS W OCYIIECTBICHUS CIEAYIOMHMX XUMHUYCCKAX HKCIICPUMEHTOB TIOJ
PYKOBOJICTBOM YUHUTEJSI C 00CYKJIEHHEM TTaHa PaOdOThI UM COCTaBICHUEM TaOJIHUIIbL:

W3YUYCHUE U ONMCAaHNEe (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HUSCKIUMHU M XUMHUYECKHUMHU SIBJICHUSIMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKH MPOTCKAHUS XUMUICCKUX PEaKITHH;

U3Yy4YEHHUE CIIOCOOOB pa3/ieNieHus] CMeCel;

MOJIyYeHHUE KUCIIOPO/Ia U U3YUEHHUE €ro CBOMCTB;

MOJIy4YeHHE BOJIOPOJIa U U3YUYECHHE €T0 CBOMCTB;

MOJIyYCHHE YTJICKUCIIOTO Tra3a U U3yYeHHUE €r0 CBONCTB;

MOJIyYCHUE aMMHUaKa U U3YUEHHUE €r0 CBONCTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPENCICHHON MacCOBOM JI0JIel PACTBOPEHHOTO BEIECTBA;

WCCJICIOBAHUE U OITMCAHUE CBOMCTB HEOPTaHWYCCKUX BEIICCTB PA3IMYHBIX KJIACCOB;

PUMEHEHUE WHIUKATOPOB (JJTaKMyca, METHJIOparka U (peHodTaaenHa) isl OnpeIeieHUs XapakTepa cpebl B pacTBOpax
KHUCJIOT U HIEJI0YEH;



U3Y4YCHUE B3aUMOJCHCTBUS KHUCJIOT C MeETaulaMH, OKCHUAAaMH METaJUIOB, PAaCTBOPUMBIMHU U HEPACTBOPUMBIMU
OCHOBAHUSIMU, COJISIMU;

MOJTyYE€HHUE HEPACTBOPUMBIX OCHOBAHMI;

BBITECHEHHUE OJIHOI'O METaJlIa IPYTUM U3 PaCTBOPA COJIH;

UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pelIeHre SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «OCHOBHBIEC KIaCChl HEOPTaHUUYECKUX COCTUHEHUNY;

pelIeHre SKCIEPUMEHTANIBHBIX 33]1a4 M0 TeME «DJIEKTPOIUTHYECKAs JUCCOIUALINS,;

pelIeHre SKCNepUMEHTANBHBIX 33/1a4 10 TeMe «BaxkHelre HeMeTallJIbl U UX COCIUHEHUS;

pELIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelme MeTallibl U UX COSTUHEHUS,;

XUMHUYECKUE IKCIIEPUMEHTHI, WJUTFOCTPUPYIOUTUE TPU3HAKY MPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;

KaueCTBEHHbIC PEAKIIUU HA MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpOMUA-, HOAU-, CylbdaT-, pochat-,
KapOOHAT-, CUIIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblKs, allFOMUHUS, Kele3a (2+) u xenesa (3+),
Menu (2+), IMHKa;

YMEHHE TMPEJCTABISTh PE3ybTaThl SKCIIEPUMEHTA B (JOpME BBIBOJIOB, JOKa3aTEIbCTB, Ipad)KOB M TAOJHUIl U BBISBISITH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

BJIQJICHUE TIpaBWJIaMH O€30MacHOr0 OOpalieHus C BEUIECTBAMH, MCIOJIb3yEMbIMU B MOBCEIHEBHOM KW3HU, a TaKXKe
MpaBWJIaMH TIOBEJICHUSI B IESAX COEpPEeXKEHUs 3[0POBbS M OKPYXKAIOIIEH MPUPOIHON Cpelibl; MOHMMaHuEe Bpeaa (OmacHOCTH)
BO3/ICHCTBUSI HA KUBbIE OPraHU3MbI OTMPE/ICICHHBIX BEIIECTB, a TAKKE CIIOCOO0B YMEHBIIIEHUS U MPEIOTBPAICHUS] UX BPEIHOTO
BO3/ICHCTBUSI; TOHUMAHKE 3HAYEHUSI )KUPOB, OEJIKOB, YIJICBOIOB JIJII OpraHU3Ma YeJIOBEKa;

BJIaJICHUE OCHOBAMU XMMHUYECKOW TPaMOTHOCTHU, BKJIFOYAIOIEH YMEHUE MPAaBUIBLHO MCIOIB30BaTh U3YUCHHBIE BEIIECTBA U
Marepuaibl (B TOM 4YHCIe, MUHEPAIbHBIE yI0OPEHMs, METAIUIBl U CIIABbI, MPOJAYKTHI MepepaboTKU MPUPOHBIX HUCTOYHUKOB
YTJIEBOJOPOAOB (YIJIsl, IPUPOJAHOTO Ta3a, HeTH) B OBITY, CEILCKOM XO35UCTBE, HA TPOU3BOJICTBE; YMEHUE NMPUBOIUTH MIPUMEPHI
MPABUJIBHOTO UCIOJIB30BAHUS U3YUYEHHBIX BEIIECTB U MAaTEPUAJIOB;

YyMEHUE YCTAaHABIIMBATh CBSA3M MEXKIYy pEAIbHO HAOMIOaeMbIMH XWMUYECKUMH SIBICHUSMH U  TPOIECCaMH,
MIPOUCXOJISIIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATh MPUYUHBI MHOTOOOpa3us BEIIECTB; YMEHUE WHTETPUPOBATH XUMUYECKUE
3HAHMS CO 3HAHUSAMU JAPYTHX yUEOHBIX MPEAMETOB C MOMOIIBIO TIEAArora;

npejacTaBiieHne o chepax NnpodhecCHOHAIBHOM ACATEIbHOCTH, CBSA3aHHBIX C XMMHUEW UM COBPEMEHHBIMHU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHHUAX XMMHUYECKOM HAayKH; HaJIUYHME OIbITa PabOTHI C Pa3IMUHBIMM MUCTOYHHKAMU WHQOpMAIMU TIO
XUMUU (HAy4HO-TIOMYJISIpHAsl JIUTepaTypa, CIOBapH, CIPABOYHHUKU, HHTEPHET-PECYpPChI) C OMOPON HA aJIrOpUTM: yMEHHUE



00BEKTHBHO OLCHUBATDH I/IH(i)OpMaLII/IIO 0 BCHICCTBAX, UX IIPCBPAIICHUAX U IIPAKTHYICCKOM IIPUMCHCHHUMU.

TpeGoBanust K MPEAMETHBIM pe3yIbTaTaM OCBOCHHUS yUeOHOTO IpeaMeTa « XUMUs», pacipe/IeIeHHbIC 10 roiaM 00y4eHus

PesynbTarsl o rogaMm GpopMyIUpYIOTCS MO MPUHLUITY H00AaBJIEHUS HOBBIX PE3YJITATOB OT rojia K TOAy, YK€ Ha3BaHHbBIC B
NpEeABIAYIINX ToJlaXx MO3ULKH, KaK IPABUIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAKOTCS (PE3yJbTaThl OUYEPEAHOrO roJa I0
YMOJIYaHUIO BKJIIOYAIOT PE3YNbTAThI IPEABIAYIIUX JIET).

8 KIIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa, XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENbHAS aTOMHAasi W MOJEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi JOJs XMMHUYECKOrO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA OOBEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, *3JEKTPOOTPUIIATEIILHOCTH™, CTENEHb OKUCICHUS, XUMHUYECKas peakius, Kiaccudukaiums
peaKiMii: peakiy COCIUHEHUS, PEAKIUU PA3I0KEHUs, PEAKIMU 3aMEICHUs, peakliuu OOMeHa, dK30- U DHIOTECPMHUECKHE
peakiuu; *TeraoBoit 3pPexT peakuun™; aapo aToma, JIEKTPOHHBIN IO aToMa, aTOMHasi OpOUTalIb, paInyC aTOMa, XUMUYeCKas
CBSI3b, MOJISIPHASL W HEMOJSpHAs KOBAJEHTHAs CBS3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas J0JIsI BELIECTBA
(TporeHTHAsE KOHIIEHTPAIUsi) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMUYECKMX MOHSATHH (CM. M. 1) U MPUMEHSATHh 3TU TOHSATHUS MPHU OMHCAHUH
BEIIECTB U UX IIPEBPAILCHUN;

UCIIOJIB30BaTh XUMHUYECKYIH) CHUMBOJMKY JJISI COCTaBJICHHS (pOPMYJT BEIIECTB, MOJEKYJSPHBIX YPABHEHUN XUMHUYECKUX
peaKkIui, HIeKTPOHHOTO OanaHca;

OMpEeNIeNIATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb OKUCIICHHS SJIEMEHTOB B OMHAPHBIX
COCMHEHHUSX C OMOPOW Ha OMNpeJeseHUs, B TOM YHUCJE CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMNpPEACIEHHOMY
KJIACCY COEMHEHUI N0 popMyiaM; BU XUMUYECKON CBS3M (KOBAJCHTHASI M HOHHAS) B HEOPTAHUYECKUX COETUHEHUSIX;

UMETh MPEJICTABICHUE O CHUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOIIBIO YUUTENs MPUMEHSITh CUCTEMY XUMUUYECKUX
3HAHUMW, NJI1 YCTAHOBJICHUS B3aUMOCBSI3U MEXKIY W3YUYEHHBIM MaTE€pUAJIOM WU NPHU MOJIYYCHHH HOBBIX 3HAHUW, a TaKXKe MpHU
paboTe C MCTOYHUKAMH XUMHUYECKON mH(popManuu. OpUEHTUPOBATHCS B MOHATUSAX M ONEPUPOBATH UMHU Ha 0a30BOM ypOBHE,
MPUMEHSTh MPU BBHIMOTHEHUM yYEeOHBIX 3aJaHUN U PENICHUU PACUYCTHBIX 3a/lad C OMOpPOM Ha aJITOPUTM YUYEOHBIX JEHCTBUN
M3Y4YEHHBIE 3aKOHBI U TEOPUU: 3aKOH COXpaHeHus macchl, [lepmommueckuii 3akon J[.M. MenpaeneeBa, *3akoH MOCTOSHCTBa
coctaBa®, 3akoH ABOTaJpo; aTOMHO-MOJEKyJsipHas Teopus. COOTHOCUTh O00O3HAUYEHHS, KOTOPHIE HMMEIOTCA B TaOJIHUIe



«Ilepuognueckas cucremMa xumuuyeckux anemeHToB J[. 1. MeHneneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHMSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, o0lIee YUCIO IEKTPOHOB U PACHPEIEICHNE UX MO 3JICKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI; HEOpraHMYeCKHE BEUIECTBAa; XMMHYECKHE peakiuu (10 YHCIy U COCTaBy
YYacTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENEHU OKUCICHHS XMMHUYECKHUX SJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEP)KIasi OMHUCAHUE
IpUMepaMU MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOUINX XUMHUECKUX PEAKIIUNA C OTOPOI Ha CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOECHUS; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MPEBPALCHUH B Pa3IMYHbIX YCIOBUSIX MOCIIE IPEABAPUTEILHOTO 00CYXKIECHUS C TIEIaroroM;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJK0 XMMHUYECKOIO AJIEMEHTA IO
dbopMyJie COETMHEHMs; MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUEThl 10 YPAaBHEHUIO XMMUYECKOW peakUuu C
OIIOPOW Ha aJITOPUTM;

OPUMEHATh OCHOBHBIE OIEPAllMd MBICIUTEIBHON JAEATEIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, O0000IIeHuE,
cUCTeMaTu3anus, Kiaccuukamys, BBIABICHHWE MPUYUHHO-CICACTBEHHBIX CBSI3ed — JUIsI M3yYEHUS CBOWCTB BEIIECTB U
XUMHUYECKHUX PEAKIIHii; €CTeCTBEHHO-HAYYHbIE METObI MO3HAHUS — HAOJIOJCHHUE, W3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT
*(peanbHBIN U MBICIICHHBIN)™* 1O PYKOBOACTBOM I€/1arora,

CIIEIOBaTh TPaBHJIAM TIOJH30BAHMS XHUMHUYECKOW TMOCYI0M M JabOpaTOpHBIM O0OpYJOBaHMEM, a TaKXe MpaBUIaM
oOparieHusi ¢ BEIIeCTBAMH B COOTBETCTBHH C HWHCTPYKIUSMHU TIO BBIIIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OMBITOB IIO
MOJIYYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHUCJIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C ONpEAEIEHHOU
MaccoBOM JOJel pacTBOPEHHOTO BEIIECTBA; TUIAHUPOBATH U TMPOBOJIUTH XHMHUYECKHE JKCIEPUMEHTHI IO Paclo3HaBaHUIO
PacTBOPOB IIEJOYEH U KHUCJIOT C MOMOIIbI0 MHIUKATOPOB (Jlakmyc, (eHondTanenH, METUIOPAHK U JAp.), TOATBEPKIAIOITIX
KauyeCTBEHHBIN COCTaB HEOPTraHMUYECKUX BEIEeCTB (KaUeCTBEHHbIE PEaKLIMK Ha MOHBI) IOl pyKOBOJICTBOM I€/larora.

9 KIIACC

PAcKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHA: XMMHUYECKHM 3JIEMEHT, aTOM, MOJEKYJa, MOH, KaTUOH, aHHOH,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHUS, XMMHUUYECKasl peakius,
XUMHUYECKasi CBS3b, *TEmIOBOM A(hPeKT peakuuu, MoJb*, MOJSPHBIA O00BEM, pPACTBOP; DSJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs AUCCOLMALMS, pPEaKlUMd HOHHOro OOMEHa, Karajau3aTrop, *XMMHUYECKOE paBHOBecHe, oOpaTuMble U
HeoOpaTUMblE PEAKIUHU™*, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKHCIUTENb, BOCCTAaHOBHUTEIb, OKHUCJICHHUE U



BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(POTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJEHTHAsl, HIOHHAs, METaJUIMUecKas), KpUcTauInuecKas
pemérka, *Koppo3us METaIOB, CIIaBbl, CKOPOCTh XUMHYECKOM peakuuu®, mpenenbHo aomyctumas kouueHtpanus (I1JIK)
BEILIECTBA;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHUH (CM. M. 1) M NPUMEHATH 3THU MOHATUS MPHU ONHCAHHUH
BEILIECTB U UX NIPEBPALICHUN;

UCIIONIb30BaTh 3HAKW M CUMBOJIBI JIJIS1 (PUKCAIIMHN PE3yJIbTaTOB HAOMIOACHUMN, COCTaBIeHUs (OPMYII BEIIECTB U YpaBHEHUIA
XUMHUYECKUX PEaKLUid, 3alIMCU JTaHHBIX YCIOBUH 3a7a4. Mcnone3oBath 0003HaueHus, umeromuecs B [lepuoandeckoil cucreme u
TabuIe paCTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH B BOJIE JJIsl BHITIOJTHEHUS 3aJJaHUM.

ONPENENATh BAJECHTHOCTh M CTENEHb OKHUCICHHMS XUMUYECKHX DJJEMEHTOB B COCAUMHEHUAX Pa3IM4YHOIO COCTaBa;
IIPUHAAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COCIMHEHUI ¢ ONIOPOU HAa ONPENENICHNUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
BU/Ibl XUMUYECKON CBA3M (KOBAJICHTHAs, HOHHAs, METAJUIMUECKAs) B HEOPraHUYECKUX COEIMHEHUSX; 3apsil HOHA 10 XUMUYECKON
bopMyiie; XxapakTep cpeibl B BOJHBIX PACTBOpaxX KUCJIOT U IIEI0YeH, *TUIl KpUCTAIIIMUYECKON PEIIETKH KOHKPETHOTO BellecTBa™;

packpbiBaTh cmbica Ilepuoanueckoro 3axona J[.M. MenneneeBa M JEeMOHCTPUpPOBATh €ro MOHUMaHHUE: *ONHUCHIBATH U
XapakTepu3oBaTh® TaOMMUHYIO (Gopmy Ilepmonnyeckoil cUCTEMbl XMMHYECKMX 3JEMEHTOB: pPa3jiudarh IMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpymnma)», Maneie U OOJbIIME MEPUOJIBI; *COOTHOCUTH ™ 0003HAUYCHUS,
KOTOpPbIE UMEIOTCSI B NEPUOJUYECKON TaOJIMLE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB W 3apsan sapa, oOIIee YHUCIO AJICKTPOHOB M PACHPENCIICHHE HMX IO DJIEKTPOHHBIM CIIOSIM); *0OBSICHATH* oOIue
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHUN B Mpelesax MajblX MEepUOJOB U TJIaBHBIX
MOATPYII C Y4ETOM CTPOCHHUS X aTOMOB;

KJIACCU(DHUIIMPOBATh XUMHUYECKUE DJIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XMMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBY
YYacTBYIOUIMX B PEAaKLUU BELIECTB, MO TEIIOBOMY 3(PPEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIMIME U cHeuu(UUecKue XHUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKIAsl ONMCAHKUE NTPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUUN C ONOPOMH
Ha CXEMBI;

COCTABJISITh YPABHEHHS DJIEKTPOJIMTHYECKONW JUCCOLMALMU KHCIOT, IIEJIOYEd M COJE; MOJIHBIE W COKpallEHHbIE
YpaBHEHUSI peakUuid MOHHOrO OOMEHa; ypaBHEHUS PeakUuid, MOATBEPKAAIOUIMX CYHIECTBOBAHUE T'€HETHUECKOU CBSI3U MEXKIY
BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUA MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOIO OaliaHca



ATUX PEaAKIUM;

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS; BO3MOKHOCTH TMPOTEKAHUS XHUMUYECKUX
MIPEBPAIICHAN TTOCIIE MPEIBAPUTEIHHOTO 0OCYKICHUS C TIEAaroroM;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JOJIK0 XUMHUYECKOTO 3JIEMEHTA T10
(dbopMysie COeIMHEHHUS, MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHl MO YPABHEHUIO XUMUYECKON PEAKITUU C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh TIPaBWJIAM TIOJIH30BAHUA XHUMHUYECKON TMMOCYJA0H W Ja0OpaTOpPHBIM OOOpYJAOBaHHWEM, a TaKKe TPaBHIIaM
oOpallleHHusI C BEIIeCTBAMH B COOTBETCTBUM C HHCTPYKIIUSMH IO BBIIOJHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB TIO
MTOJIYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yIIeKUCIIOro ras3a);

MPOBOJIUTh PEAKIMHU, MOJATBEPKIAIONIME KAYECTBEHHBIM COCTAB PA3JMYHBIX BEIIECTB: PacliO3HABAaTh OIBITHBIM IYyTEM
XJIOpUI- OpoMuUI-, HoAuA-, KapOoHaT-, pocdar-, cummkar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS M MOHBI H3yUYCHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIIECTB;

MPUMCHSITh OCHOBHBIC OIEpallUd MBICTUTEIBHON JCATEIRHOCTH — aHaJdu3 W CHHTE3, CpaBHEHHE, OO00O0IICHUE,
CHUCTEMAaTHU3aINIO, BBISIBICHWE MPUYUHHO-CIICICTBEHHBIX CBA3€H — i1 MU3y4YEHHUS CBOMCTB BEHIECTB M XMMHUYECKUX PEAKIINM;
€CTECTBEHHO-HAyUYHbIC METOJbl IO3HAHUA — HaONIOJEeHUEe, W3MEpPEHUE, MOJICIMPOBAHUE, DJKCIEPUMEHT (peayibHBIM U
MBICIICHHBIH ).

TEMATHUYECKOE INTAHUPOBAHUE

TemaTuyeckoe IUIAHUPOBAHWE W KOJUYECTBO YAaCOB, OTBOJAMMBIX Ha OCBOCHHME KaXKJOW TEMbl Y4yeOHOro mpeaMera
«Xumus» DenepaibHOM  aaTUPOBAHHOM OCHOBHOW 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUs
oOyyJaroumxcsi ¢ 3aJep>KKOM MCUXUYECKOrO0 pa3BUTHUS, B LIEJIOM COBHAAAIOT C COOTBETCTBYHOUIMM paznenoM dDenepalibHON
paboueli mporpaMMbl y4eOHOTO MpeaMeTa « XMMHUsD OCHOBHOM 00pa3oBaTesibHOM MpOrpaMMbl OCHOBHOTO 00I111ero 0Opa30BaHus.
[Ipu sToM Opranuszanusi BIpaBe caMa BHOCUTb M3MEHEHHMs B COJEP)KaHME W pachlpeereHre y4yeOHOro Marepuania 1o rojaam
oOy4eHHs, B TMOCJIENOBATEILHOCTh HW3Y4YEHUS TEM M KOJMYECTBO YAaCOB HA OCBOCHHUE KaXJAOW TEMbl, ONpeIelCHUue
OpraHu3alMoOHHBIX (GopM 00ydyeHus U T.I. OOOCHOBAHHOCThH AAHHBIX U3MEHEHHH OomnpezenseTcsi BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzamueir YMK, nHANBUIYaTbHBIMU MICUXO(U3UIECKUMU OCOOCHHOCTSIMH KOHKPETHBIX oOyuatomuxcsi ¢ 311P, crenennio
OCBOEHHOCTH MU y4€OHBIX TEM, PEKOMEHIALMIMU [0 OTOOPY U afanTaluy yueOHOro Marepualia o XuMuH, IpeCTaBICHHBIMU



B [losgcHUTEILHON 3alIUCKE.
[Ipensiaraem 2 BapuaHTa MPUMEPHOIO TEMATHUYECKOrO IIaHUPOBaHMs M oOydarommiics ¢ 3I1P: mepBbIil mpeanonaraer
OCBOEHHE MMPOTPaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIAcCe.

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

8 KIIACC
(2 94 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIE TeMBI, OcHOBHOe coiep:kaHue OcHOBHBIE BHABI 1eITEJIbHOCTH
packpbIBalolIue o0yuarouuxcst
JaHHBIN pa3aen

NPorpamMmblI,
H KOJIHYECTBO YaCOB,
OTBOJMMOE HA UX
H3yUYeHHe

Paznea 1.IlepBonauyajibHble XuMHYeckne NOHATHA(20 u)



Tema 1. Xumusa —
Ba)KHAsl 00J1aCTh
€CTeCTBO3HAHHUA U
NMPaKTHYECKOM
JeATEJIbHOCTH YeJI0BeKa

(54)

[Tpenmet xumun.* Poib XUMUU B )KH3HH YEIOBEKA.

XUMHS B CUCTEME HayK. MeTO bl TO3HAHUS B
XUMUM. *

Temna u BemectBa. Puznyeckue cBOMCTBA BEIECTB.

ArperatHoe coctosiHue BemiecTB. YucTeie
BemecTBa U cMecu. CriocoObl pa3iesieHUs CMecei.
dusnueckue u xuMuueckue spieHus. [lpuznaku u
YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUM.
3HAKOMCTBO C MpaBuIamMu 0€30MacHOCTH U
npuémMamMu paboThl B XMMHYECKOM J1a00OpaToOpHH.

JdeMoHcTpannn

1. JlTabopaTopHoe 000pyI0BaHUE.

2. Pa3nuyHbie BUIBI XUMHUUECKOM MOCYIbI.

3. OGpa31ibl BEIIECTB.

4. Cnioco0sbI paznenenus cMecelt (GpuibTpoBaHue,
BBITIAPUBAHUE, TUCTUILIALNSA, XpoMaTtorpadus).
JlaGopaTopHble H MpaKTHYecKHe padoThI
Jlabopamopnvie onvimul:

Onucanue GpU3NUECKUX CBOWCTB BEILIECTB.
Paznenenne cmecu ¢ MOMOIIBIO MarHuTa.
Ipaxmuyeckue pabomul:

No 1. JlTabopaTopHOe 000pyI0BaHNE U TTPHUEMBI
pabotel ¢ HUM. [IpaBuia 6e3omacHoit paboThl B
XUMHUYECKOHN JT1abopaTopuu.

Ne 2. Ouncrka 3arpsi3HeHHON MOBAapEHHOM COMH

PackpsIBaTh CMBICIT N3y4aeMBbIX ITOHATUH € ITIOMOILBIO TIEAArOra.

PackpbIBaTh pojib XUMHHM B IPUPOJIE U )KU3HU YEJIOBEKa, €€ CBA3b
C IpyTMMH HayKaMH.

PaznuuaTh ynCThIC BELECTBA M CMECH; OAHOPOIHBIE U
HEOJIHOPO/IHBIE CMECH;

PaznuuaTh Qusnueckue 1 XMMUYECKUE SIBICHUS C OIIOPOI Ha
OINpEEIICHUS.

OnpenensaTs NpU3HAKK XMMUUYECKUX PEAKLUI U YCIOBUS UX
IIPOTEKaHUS.

CrnenoBath npaBuiIaM MOJIb30BAHUS XUMUYECKOH MOCYA0H U
nabopaTOpHBIM 000PYIOBAHUEM, A TAKXKE MTPaBUIIaM
oOpalIeHns ¢ XMMHUYECKUMH BELIECTBAMHU B COOTBETCTBHUHU C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO IPAKTUUECKUX padOT MO
KOHTPOJIEM Iearora.

[InanupoBaTh U MPOBOJUTH XUMUYECKHUM SKCIIEPUMEHT I10
U3YyYEHUIO U ONHUCAHUIO (PU3MUECKUX CBOMCTB BEILECTB,
CIoco0O0B pa3fiesIeHUsl CMECEH BEILLECTB 0] PyKOBOJICTBOM
nejarora ¢ 00Cy X 1eHUeM I1aHa paboThl.

Vcnonp30BaTh Npy BHIOJHEHUN YUEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH HayYHO-
HOMYJISIPHYO JINTEPATyPy XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcsl IHTepHETa 110
PYKOBOJCTBOM II€Jarora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OPMaIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BaTh N3y4YE€HHBIH
NOHATUIHBIN anmnapaT Kypca XMUMUN



Tema 2. Bemecrsa
U XUHMHYeCKHe peakiuu
(15 4)

ATOMBI 1 MOJIEKYJIbl. XUMUUYECKHUE DJIEMEHTHI.
3HaK¥ (CHMBOJIbI) XUMUYECKHX AJIEMEHTOB.
[IpocTbie u cioxHbIe BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmya. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BenecTB.* OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 10151 XUMHUYECKOT'0 3JIEMEHTA B
COEIMHEHUH.

DU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMHAYECKas
peakuus. [IpusHaku U ycinoBHs IpOTEKaHUS
XMMHYECKHUX peaKkuuid. XUMUYECKUE YPABHCHUS.
Tunbl XUMHUUYECKUX peaklui (COeqMHEeHHUS,
pa3liokKeHUs1, 3aMEILICHUsI, 0OMEHa).

3aKOH COXpaHEHUs1 MacChl BEUIECTB.

*M. B. JlIoMmOHOCOB — y4€HBII-3HIUKIIONEIUCT. *

JleMoOHCTpanun

Ouznyeckue ABICHUS (pacTUpaHHe caxapa B
CTYyTKE, KUTICHUE ¥ KOHICHCAIIHS BOJBI U T. I1.).
XuMuyeckue siBlIeHus (TOpeHrne CBeYH,
pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM
KHUCTIOTHI C XJIOPUJIOM Oapusl,

paznoxxenue rugpokcua meau(Il),
B3aMMO/JICUCTBHUE JKeJle3a C Cepoi, B3aUMOJEHCTBUE
kenesa ¢ pactBopom conu meau(1l)).

OnbIT, WITIOCTPUPYIOMIMM 3aKOH COXPaHEHUS
MAaccCBhbI.

JlabopaTopHble U NIpaKkTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! pusnueckux sBICHUN (TIJIaBIEHUE BOCKA,
TasiHHE JIbJIA).

[TpuMepbl XUMUYECKHUX SIBICHUH (ITPOKaTMBaHUE
MEJHON POBOJIOKHU, B3aUMO/IEHCTBHE Mela C

[IpuMEeHSTh €CTeCTBEHHO-HAYUHbIE METO/IbI I03HAHUS (B TOM
yrciie HaOIoJeHre, MOIETUPOBAaHUE, SKCIIEPUMEHT)

Y OCHOBHBIE OIEPALIMU MBICIUTEIBbHOU 1EATENBHOCTH
(cpaBHEHHE, KIaccuUKAIUS) 1T U3YyUYEHHUS BEIIECTB U
XUMUYECKUX PEAKLUI C OIIOPOM Ha AITOPUTM UJIU CXEMY.

PackpbIBaTh CMBICI H3yYaeMbIX MOHSATUI U 3aKOHOB U
IIPUMEHSITH 3TU MOHATHUS IPU OIIMCAHUN CBOMCTB BEILECTB U UX
MIPEeBpALICHHI ¢ OMIOPO Ha MJIaH U KJII0YEBbIE CIIOBA.

Paznuuath Qu3nuecKkue U XUMUYECKHE SBICHUS, OOBACHATH UX
CYIIHOCTb C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS C
OIIOPOM Ha OIPEEIICHNS U CXEMBI.

OnpenensTb NPU3HAKU XUMHUUECKUX PEAKIIHii, yCIOBUS X
IIPOTEKaHUS.

OOBACHATH CYIIHOCTh (PU3NUECKUX U XUMUYECKUX SBICHUH C
TOYKH 3PEHUS AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS C
MCIIOJIb30BaHNEM BU3YaTbHON OMOPBHI.

KnaccupunupoBars XMMHYECKHE PEAKIIMU (IO YUCITY U COCTABY
pearupyromux 1 o0pa3yronuxcsi BEUIECTB) C OMOPOM HA
CXEMBI.

CocraBnarh popMysbl OMHAPHBIX BEIIECTB 10 BAJIEGHTHOCTH U
OTpeNIeNATh BaIEHTHOCTH 10 (JOpMyJIaM BEILIECTB C ONOPOM Ha
QITOPUTM YUEOHBIX JICHCTBUH.

PaccraBisaTh k09 PUIHEHTHI B yPaBHEHHUSIX XUMHUECKUX
peaxiuii ¢ Onopoil Ha alNropuT™M yueOHbIX JeHCTBUI.

CrnenoBath npaBuIaM IOJb30BaHUs XMMHUYECKOH MOCY 101 U
nabopaTOpHBIM 000PYIOBAaHUEM, A TAK)KE MTPaBUIaM
oOpalleHns ¢ BeIECTBAMU B COOTBETCTBUH C HHCTPYKLIUSIMHU
IO BBITIOJIHEHUIO J1a00PaTOPHBIX XMMHUYECKUX OIMBITOB MO
KOHTpOJIEM II€Jarora.

Hcnonb30Bath MpH BHINOJHEHUH YUEOHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON EATENBHOCTH
HAy4YHO-TIONYJISIPHYIO JTUTEPATypPy XMMHUUECKOTO COJIEPKaHNUS,
CIIPaBOYHBIE MaTepUabl, pecypchl IHTepHETa 1TOA
PYKOBOJICTBOM II€Jarora.



KHUCJIOTOM). BricTpanBarh pa3BEPHYTHIE IMCBMEHHBIE U YCTHBIE OTBETHI C
Mopenu aToMOB U MOJIEKYJT OIopoil Ha nH(oOpMaLUIO U3 y4eOHHKA U CIIPABOYHBIX
MaTepHaloB, IPAMOTHO UCIOJIb30BaTh U3YYECHHBIN

[Tpaktrueckas padota Ne3 ITpu3Haku mpoTeKaHus T
MOHATUMHBIN anmapaT Kypca XUMUHU

XMMHYECKUX PEaKUi

Beruuciaenus

— OTHOCHUTEJIBHOU MOJIEKYJIIPHOU MACChl BELIECTB;
— MacCOBOM JIOJIM XUMHUYECKOI'O 3JIEMEHTA 110
dbopMyIie CoOeTMHEHHUS.

Pazgen 2. BaxkHeiilue npeacTaBuTe I Heopranuveckux Beuects (30 u)



Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue 00
OKCHIaX

(54)

Bo3nyx — cmech razoB. CocTaB Bo3yXa.
Kucnopon — ameMeHT u mpocToe Bellle-
cTBO. O30H — *annoTpornHas MoaAu(UKaIus

kucioposa.* HaxoxxaeHune Kuciaopoaa B Mpupoie,

duzHUeCcCKre U XUMUYECKUE CBOKCTBA (peaKinu

OKHUCJICHUA, ropeHHe). VY cnoBus BO3SHUKHOBEHHS U

npekpaieHus ropenus. Ilonstue 06 okcuaax.

*CnocoOBbI MOTyYeHUs KUCIOPO/ia B JabopaToOpun

Y TIPOMBIIUICHHOCTH. * [IprMeHeHne Kuciaopoa.
KpyroBopot kucioposaa B mpupoe.
*TeruioBoit 3pPeKT XUMUIECKON PeaKIny,

IMOHATHEC O TCPMOXHUMHUUYCCKOM YPAaBHCHHH, JK30*-

U DHJIOTCPMUICCKUX PCAKITUSX.

*TomnuBo (He(Th, yroyib U MeTaH). 3arps3HEHHE
BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALICHHUS.
YcuieHre napHUKOBOro 3G eKTa, pa3pyieHue
030HOBOTO CJIOS.*

JleMoOHCTpanun

BzaumopeiictBue gocdopa, ceprl u xenesa ¢
KHCIIOPOJIOM (BO3MOXHO MCIOJIb30BaHUE
BHJICOOITBITOB).

Omnpenenenue coiepkaHus KHCIOPOa B BO3IyXe€.

OneIThI, IEMOHCTPUPYIOLINE YCIOBUS
BO3HHUKHOBEHUS U IPEKPAIEHHs TOPEHUSI.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
JlaGopaTOpHBIN OTIBIT:

O3HakoMJIeHHE ¢ 00pa3liaMi OKCH/IOB.
[TpakTrueckas pabora:

Ne 4. Tlonyuenue kuciopoza, U3y4eHHe ero
CBOMCTB.

Beruuncienus
— MOJIEKYJISIPHOM MAcChl KACJIOPOJAa U 030HA Ha
OCHOBAHUHM aTOMHOM MacChl XUMHUYECKOTO

PackpbIBaTh CMBICI U3y9aeMbIX MOHATHI U IPUMEHSITh 3TH
MOHSTHSI IIPU OMMCAHUU CBOMCTB BEIIECTB U UX MPEBPALLEHUH C
MCIIO0JIb30BAaHUEM OMOPHBIX CIIOB U KIIUIIIE.

XapakTepu3oBaTh (ONMUCHIBATH)C ONOPOLU HA NIAH, CXEMY,
Kpamky1o 3anuch
COCTaB BO3/lyXa, PU3NYECKUE U XUMUUYECKHE CBONCTBA
KHCIIOPO/1a, CIIOCOOBI €T0 MOYYCHHUS], TPIMEHEHHUE U 3HAYCHHE
B IIPUPOJIE U )KU3HU YETIOBEKA.

CpasHnusamo peakyuu 20perus u MeoIeHHO20 OKUCTIEHUs C
MpeIBapUTENbHBIM 00CYXKICHUEM MTapaMeTPOB CPaBHEHUSI.

Cob6upats npuOOpPHI IS MOTYYEHUS KUCIOPO/ia (BEITECHEHUEM
BOJIbI M BO3/1yXa).

Pacmo3naBaTh ONBITHBIM ITyTEM KUCIOPOJ TIOJT KOHTPOJIEM
nejarora.

Hcnonbs30BaTh XUMUUYECKYIO CUMBOJIMKY JIJIS COCTaBICHUS
(dbopMyI1 BEeUIeCTB, MOJNIEKYJISIPHBIX YPABHEHUM XUMHUUECKHUX
peaKkuuii ¢ y4aCTUEM KHCIOPOA.

OOBACHATH CYHIHOCTh 9KOJIOTUYECKHUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM BO3yXa.

CnenoBath npaBuiiaM 06€301acHOM paboThI B 1a00paToOpuu Mpu
UCIOJIb30BaHUN XUMHUUYECKOM MOCYIbI U 000PYIO0BaHUS MO
KOHTPOJIEM I€JIarora, a TaKXKe MpaBHIaM 00paIieHUs C
TOPIOYMMH BEIIECTBAMH B OBITY.

[InanupoBaTh U OCYIIECTBIIATH HA MTPAKTUKE XUMHUUECKHE
AKCIIEPUMEHTHI, POBOUTH HAOIOCHHUSI, IENATh BBIBOJIBI 110
pe3ysbpTaTaM dKCIIEPUMEHTA 0] pyKOBOJCTBOM TIeAarora.

Y4acTBOBaTh B COBMECTHOM pa0oTe B TpyMIIe.

Hcrnonp30Bath Mpy BHITIOJHEHUH YISOHBIX 3a]JaHUHN U B
MpOILIECCE UCCIEN0BATENBCKON AESTENbHOCTH HAYYHO-
MOMYJIAPHYIO JTUTEPATYPY XUMHUUYECKOTO COACPIKAHNUS,
CIIpaBOYHbIE MaTepHuabl, pecypcsl IHTepHeTa 1oy
PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YICOHHKA U CIIPABOYHBIX



3JIEMEHTA MaTepUasoB ¢ ONOPOM Ha IIaH, TPAaMOTHO UCII0JIb30BATh
M3yYECHHBIN NOHATUMHBIA anmapaT Kypca XuMHHU



Tema 4. Bogopona.
ITousiTue 0 KUcCI0TAX
H COJIAX

(54)

Tema 5.
KoaundecTBeHHDbIE
OTHOILIEHUSI B XUMHUH
(4 )

Bomopox — »3neMeHT U mpocToe BEIIECTBO.
Haxoxnenue B mpupojie, pu3ndeckue u
XUMHUYECKHUE CBOMCTBA (HA MpUMepe
B3aMMOJICHCTBHS C HEMETAJLIaMU M OKCUJIaMU
METAJIJIOB), IPUMEHEHHUE, *CrocoObl oTydeHus. *
[TonsiTve 0 KUCIOTaX U COJSAX.

JemMoHCTpauMu

[Tonyuyenue, cobupanue u pacro3HaBaHue
BOJIOPO/IA.

I'openue Bogopona.

B3aumopeiictBue Bogopoaa ¢ okcumom meau(Il).

JlabopaTopHble 1 IpakTHYeCKHEe PA0OTHI
JlabopaTopHBIil OMBIT:

BzaumopeiicTBue KUCIOT ¢ METaJIAMM.
[TpakTuueckas pabora:

Ne 5. ITonmyueHnne Bogopoa, U3y4E€HHUE ErO
CBOMCTB.

Beruuciaenus

— MOJ'IGKy.]'I?IpHOfI MacCcChlI BEIIECTBA HA OCHOBAHHUH

aTOMHOM MacChl XUMHUYECKHUX JIEMEHTOB

KonnyectBo BeniectBa. Moiib. MossipHas macca.
3akoH ABoraJipo. MoJsipHbIil 00bEM ra3os.
PacuéTsl MO0 XUMHUYECKUM YpPaBHEHUSIM.

JeMoHcTpanus
OO0pa31bl BEIIECTB KOJINYECTBOM 1 MOJIb.

Boruuciaenus

— 00BéMa, KOJIMYECTBA BEIISCTBA I'a3a I10 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY;
— 00BEMOB Ta30B MO YPaBHEHHUIO PEAKITUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI Ta30B

PackpbIBaTh CMBICT H3YYaeMbIX MOHATHIA U IPUMEHSTD 3TH
MOHSTHSI IPU OMMCAHUH CBOMCTB BEIIECTB U UX MPEBPALLCHUH.

XapakTepru3oBatTh (ONMUCHIBATh) (HU3UIECKHE U XUMHUYECKUE
CBOIICTBa BOJIOPO/1a, CIIOCOOBI €T0 MONIYYEeHUS, TPUMEHEHUE C
OTIOPOii Ha MJIaH, KPATKYIO 3aIUCh, CXEMY.

Cobupats npubop A NOTYUYEHHUS BOJIOPOIA C UCIOIb30BAHUEM
BU3YaJIbHON OIIOPBI

Hcnonb30BaTh XMMHUECKYIO CUMBOJIUKY JUISI COCTAaBIICHUS
(dbopMyI1 BenecTB, MOJIEKYJISIPHBIX YPAaBHEHU XUMHYECKIX
peaxiuii ¢ yyacTueM BOJAOPOJia ¢ OMOPOii Ha aJITOPUTM.

CrnenoBath npaBuiiaM 06€301acHOM paboThI B 1a00paToOpuu Mpu
UCIOJIb30BaHUN XUMHUYECKOI MOCYIbI U 000PYIO0BAHUS 10
KOHTPOJIEM IEAarora., a TakXKe IpaBuiiaM 0OpaIeHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY

[TmanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOCHHUSI, IENaTh BBIBOJIBI 110
pe3yJbTaTaM 3KCIIEPUMEHTA MOl PyKOBOJCTBOM IIearora ¢
00CcyXeHreM TuIaHa padoThl, C UCTIOJIb30BAaHUEM KIIUIIIE.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymIie.

[TmaHupoBaTh M OCYIIECTBIIATH HA MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOCHNS, 1€TaTh BBIBOBI 110
pe3yJbTaTaM SKCIIEPHUMEHTA.

VY4acTBOBaTh B COBMECTHOI paboTe B rpyIne

PackpbIBaTh CMBICI U3y4aeMbIX MMOHATHI U IPUMEHSITh 9TH
MIOHATHS, & TAK)KE U3yUYCHHBIE 3aKOHBI U TEOPHU JIJISI pEIICHUS
pacuy€THBIX 3324 C MOMOIIIBIO MeAarora.

BBIMuCIATE MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIIECTBA,
00BEM ra3a, Maccy BEILIECTBa C OMOPOH Ha oOpa3zel, Ha
bopMyIbI;

[IpoBOIUTH pacuéThl O YpaBHEHUSIM XUMHUECKUX PEAKLIUH C
OTIopoit Ha o0Opasell, arOPUTM YUEOHBIX JICHCTBUH:
KOJINYECTBa, 00bEMA, MacChl BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, MAacCe PEareHTOB U MPOYKTOB
PEaKIMH.



Tema 6. Boaa.
PactBopsbl. [lonsitue 00
OCHOBAHHUAX

(54)

Bona, ee cocras, ctpoeHue, MOJIEKYJIbI.
Ddusnyeckue cBOUCTBA BOABL. *AHAJIN3 U CUHTE3 —
METO/IbI U3YUYCHHS COCTaBa BOJIBL. *

XHUMHUYeCKHe CBOHCTBA BOJIBI

(paznoxeHue, peakiuu ¢ HaTpUeM, OKCHIOM
KaJbIus, OKCUJIOM cephl [V .

CocraB ocHoBaHuil. [lonsiTHEe 00 MHIUKATOpPAX.
*Bona kak pacTBopuTeib.* PacTBOpHL
*PacTBOpUMOCTH BeIECTB B BojiE. *
*HachIieHHbIC 1 HEHACHIIIICHHBIE PACTBOPBHIL. *
MaccoBas 10151 BEIIECTBA B PaCTBOPE.

*Poab pacTBOPOB B MPUPO/IE U B KU3HH YEITOBEKA.
KpyroBopot Bozb! B ipupojie.* 3arpsizHeHne
NpUPOIHBIX BOJ. OXpaHa U OUKUCTKA NPUPOIHBIX
BOJI.

JleMoHCTpaLuu

DNEKTPOIN3 BOABI; CUHTE3 BOJBI; B3aUMOJIEHCTBUE
BozbI ¢ MeTasuiamu (Na, Ca) (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUATIOB).

PacTBOopeHue BeliecTs ¢ pa3ianuHoOl
pPacTBOPUMOCTBIO.

UccnenoBanue pacTBOPOB KUCIOT U HIEIOUYEH C
MOMOILbIO UHANKATOPOB.

JlaGopaTopHble U MpaKkTHYecKHe padoThl
[TpakTudeckas pabora:

Ne 6. [IpuroroBneHue pacTBOPOB € ONPEAEIEHHON
MacCOBOM J10JIEH paCTBOPEHHOTO BEILIECTBA.

Beruuncienus

BricTpauBath pa3BEpHYThIE TUCEMEHHBIC U YCTHBIE OTBETHI C
OIOPO HA UH-
dbopMaruio u3 yueOHUKa U CIIPABOYHBIX MAaTEPHUAIOB, IPAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmnapaT Kypca XUMUU
C TIOMOIIIBIO Mearora.

PackpbIBaTh CMBICI U3y9aeMbIX MOHATHI U IPUMEHSITh 3TH
MTOHATHS MPU ONMIMCAHUHU CBOMCTB BEUIECTB U WX MPEBPAIICHUN C
IIOMOIIIBIO IIE/Iarora.

XapakTepu3oBaTh (U3MYECKUE U XUMHUYECKUE CBOMCTBA BOJIBI,
e€ poJIb KaK pacTBOPUTEISI B IPUPOIHBIX ITPOLIECCAX C OMOPOM
Ha IJIaH ¥ CXEMY.

CocTaByATh YPaBHCHUS XUMHYCCKHUX PEAKIIHA C y4ACTHEM BOIBI
C OTOPO Ha CXeMy.

OOBACHATH CYHIHOCTh 9KOJIOTUYECKHUX MPOOJIEM, CBA3aHHBIX C
3arpsA3HEHUEM TPUPOIHBIX BOJI, CITOCOOBI OUUCTKH BOJIBI OT
npuMecei, Mepbl 10 OXpaHe BOJI OT 3arpsiI3HEHUS MOCIe
MIPEABAPHUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuraa.

[TnarrpoBaTh M OCYIIECTBIIATh HAa IPAKTHKE XUMUICCKUE
AKCIIEPUMEHTBHI, POBOIUTH HAOTIOCHHUSI, IENaTh BbI-

BOJIBI 110 PE3YyJIbTaTaM SKCIIEPUMEHTA MOl KOHTPOJIEM
Ie1arora, ¢ KCIoJIb30BaHUEM KITHIIIC.

CrnenoBath npaBuiiaM 06€301acHOM paboThI B 1a00paTOpUu MpH
UCIOJIb30BaHUN XUMHUUYECKOM MOCYIbI U 000PYIO0BaHUS MO
KOHTPOJIEM Te/1arora.

[TpoBOANTH BEIYMCIECHUS C MPUMEHEHUEM TTOHSATHUS «MacCcoBast
JIOJISI BEIIECTBA B PACTBOPE» C OMOPON Ha (HOPMYIIBIL.

Hcnonb30Bath MpH BHITTOTHEHUH YUEOHBIX 3a/JaHUM U B
MIPOIIECCE UCCIIEOBATEHCKOM AESTEIHFHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO COJepKAHUS,
CITpaBOYHBIC MaTepHabl, pecypchl IHTepHEeTa 1o/
PYKOBOJICTBOM I1€/1arora.

BricTpanBath pa3BépHYThIC MMCEMEHHBIC U YCTHBIC OTBETHI C
omopoi Ha HHPOPMAITUIO U3 yUeOHHKA U CIIPABOYHBIX



— C UCIIOJIb30BaHUEM IIOHATHUS «MaccoBas A0 MaTEepUajoB, IPaMOTHO UCIOJIb30BaTh N3y4YEHHBIN
BEILIECTBA B PaCTBOPE» HNOHATUIHBIN anmnapaT Kypca XMMUU HOCIIE IPEIBapUTENLHOTO
CTPYKTYpHUpOBaHMsI MaTepHuaa



Tema 7. OcHOBHBIE
KJIACCBI
HEOPraHU4eCcKHX
coeIHHEeHU

(11 9)

Knaccugukaius HeOpraHu4ecKux COeNHEHHM.
Oxkcuppl: cocTaB, kiaccupukanys (OCHOBHBIE,
KHUCIIOTHEIE, *amdoTepHbIe, HeCOIeoOpasyronme Ha
npumMepe okcuaa yriepona Il u okcuna azora I1,
HoMeHKJatypa. [lomyuenue™ okcnuaos
(B3auMo1eliCTBUE C BOJOM, KUCIOTAMU,
IeJI0YaMHu).

OcHoBaHus: cOCTaB, Kinaccudukanus (1eI04u u
HEpAacTBOPUMBIE OCHOBAHUS ), HOMEHKJIATypa.
Kucnotsr: coctas, kinaccudukaiys, HOMEHKIATYpa,
¢du3nUecKre 1 XUMHYECKHE CBOMCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCUIAMH COJISIMU
Ha NMPUMEPE COJITHOW M CEPHOM KUCIIOT), *CIIOCO0BI
nosydeHus.* Psii akTHBHOCTH METaIOB.

Conu (cpenHue): HOMEHKIATypa, *crocoObl
MOJTy4eHus ™, B3auMOJICHCTBUE COJIeH ¢ MeTallJIaMH,
KHUCJIOTaMU, I1€JI0YaMH U COJISIMH.

['enernyeckas cBsi3b MEXAY KJacCaMU
HEOpraHM4YecKux coequHeHui. ['eneTnueckue
psansl. [lonarue 00 ampoTepHBIX THAPOKCHIAX HA
npUMepe IIUHKA U ATIOMUHUS. XUMUYECKUe
CBOICTBa - B3aUMO/IEUCTBHE C KUCIOTaMU U
mienaoyaMu. PasnoskeHue npu HarpeBaHUU.

JleMoHCTpanun

OO0pa3ibl HEOPTaHUYECKUX BEIIECTB PA3INYHBIX
KJIaCCOB.

B3aumoneicTeue pactBopa CEpHOU KHUCIOTHI C
okcuaoM meau(Il).

Peakuus HeliTpanuzanuu.

BriTecHeHHE 0JTHOTO MeTauia IPyruM U3 pacTBoOpa
COJIH.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlabopaTopHbIE OMBITHI:
BzanmopeiicTBrie KUCIOT C METAIIAMH.

Omnpenenenne OCHOBHBIX KJIACCOB HEOPTraHUUECKUX COSAMHEHMM
110 11a0JIoHYy.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVMHEHUN HAa OCHOBE OIIPEIIEICHHUS.

Cocrapnenue (popMys OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COCMHEHUI U Ha3bIBAHUE UX 10 MEXIYHApOIAHON U
TPUBHUAIILHON HOMEHKJIATYpe C UCIIOJb30BAaHUEM OIPEIEICHUS U
TaOJIMIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3yuaeMpIX BEIIECTB M0 COCTaBy U
ceolicmeam ¢ ONIOPOM Ha ONPE/IETICHUs, CXEeMbI U TaOJIHILy
PacTBOPUMOCTH.

CocraBieHue TaONULbl FEHETUUYECKUX PSIIOB U CXEMBI
«I'eHeTnyeCcKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAVMHEHUIW» 110 PyKOBOJICTBOM II€Jarora.
[IporHo3upoBanue CBONWCTB BELIECTB HA OCHOBE OOLINX
XMMHMYECKHX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BAHUEM CXEMBI
«I'eHeTnyeCcKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAVMHEHUIH» 10 pyKOBOJCTBOM II€Jarora.
CocraBiieHrEe MOJIEKYJISIPHBIX YPAaBHEHUHN peaklni,
WJUTIOCTPUPYIOLUINX XUMHUYECKNE CBOMCTBA N3YYEHHBIX KJIACCOB U
cnocobbl noJiy4enus BelleCTB U3YUEHHBIX KJIACCOB, Py, a
TaK)Ke TOATBEPKAAOIINX T€HETUYECKY IO B3aUMOCBSI3b MEXKIY
HUMH, C OIOPOH Ha BepOaIbHYIO CXEMY B KQU€CTBE 3PUTEIbHOM
OIIOPBI.

CocraBieHrne MOJIEKYJISIPHBIX YPaBHEHUHN peakluii [0 cXemam ¢

IIpeIBapUTENIbHBIM 00CYX/I€HUEM BbIOOpA pearupyronmx
BEILIECTB.
Brluncnenue no ypaBHEHUsIM XUMHUYECKUX pPEAaKLUi KOJIUYECTBA,
00BEMa, Macchl BEIIECTBA MO KOJIMUECTBY, 00BEMY, Macce
peareHToOB WX NPOAYKTOB PEAKIIMH 110 AITOPUTMY.
[InannpoBaHue U OCYLIECTBICHUE HA MPAKTUKE XUMUYECKOTO
HKCIEPUMEHTA U HaOJIOJICHUS TI0]] PyKOBOJICTBOM yUHUTEJIS.

DopMyIMpPOBAHKE BBIBOJIOB IO PE3YyJIbTaTaM HKCIIEPUMEHTA C



[Tonydyenune HepaCTBOPUMBIX OCHOBAHUM.
B3anmoaeiicTBre HEpaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHuH.

[TpakTrueckas pabora:

Ne 7. PemieHne 3KkCriepuMEHTAIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTraHMYECKUX
COEIMHEHUIN».

Beruuciaenus
— M0 YPaBHEHUSAM XUMHUYECKUX PEaKLUi

WCIOJIH30BAHNEM ONOPHBIX CIIOB.
DopMyIUpOBaHUE C TOMOIIBIO [IEJ]arora U BHIMOJIHEHNE TIPABHIT
6e3o0macHoil paboThI B 1a00paTOPHH MTPU UCTIONB30BAHUH
XUMHYECKOH TOCYAbI U 000PYJOBaHHUS.

Hcnonp3oBanne MpH BBHITIOTHEHUH YU€OHBIX 3aJaHUN U B
MPOLIECCe UCCIIEA0BATENBCKON e TEIBHOCTH HAYYHO-
MOIYJIIPHOM JTUTEPATyPbl XUMHUYECKOTO COJCPKAHHUSA,
CIpaBOYHbIE MaTepualbl, pecypchl UHTEpHETa, OCyIlIeCTBICHHE
BbIOOpA MO PYKOBOJICTBOM II€/1arora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
oropoi Ha HH(POPMAIHIO U3 YYCOHHKA U CITPABOYHBIX
MaTepUasoB, IPaMOTHOE UCIIOIB30BaHUE U3YYEHHOTO
MOHATUIHOTO arnmapara Kypca XMMHHU C UCIIOJIb30BAHUEM ILJIaHA,
OTIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. llepnoanyeckuii 3axkon u llepuoguyeckasi cucrema xumnueckux 3jaemMenToB /I. . Menaeneena.
Crtpoenue aToMoB. XumMnueckas cBsizb. OKUCJINTEJIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 1)



Tema 8. [lepuoguueckuii
3akoH u [lepuoauyeckas
CHCTEeMa XUMHYECKHX
3JIeMEeHTOB

JI. 1. MenpaeseeBa.
Ctpoenue aToma (7 1)

[TepBble MOMBITKH KJIACCH(PHUKAIINN XUMUYECKUX
a1eMeHTOB. [IoHsATHE 0 rpynnax cXOqHbIX
3JIEMEHTOB (IEJIOUHBIE U LIEII0YHO3EMETIbHBIE
METaJllbl, TaJIOT'€Hbl, UHEPTHBIE Ta3bl).
*J7eMeHTBI, KOTOphIe 00pa3yroT

am(oTepHble OKCHUJIbI U TUAPOKCHUIBL. *
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMu4ueckux 3yemenToB . . Meneneena.
IIepuonsl, rpynmsl, noarpynnsl. Ousnyeckuii
CMBICJI IOPSIAKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB
nepuoja U rpymimsl.

Crpoenne atoMoB. CoCTaB aTOMHBIX SJIED.
*N3oronsl.* DnekTpoHbl. CTPOEHHE INEKTPOHHBIX
000J104eK aTOMOB NEPBbIX 20 XUMUUECKUX
aneMeHTOB llepuoanyeckoi cCuCTEMBI

J. 1. MeHaeneeBa.

XapakTepuCcTUKa XUMHUYECKOI0 3JIEMEHTA 110 €r0
noJio>keHuto B [lepuonuueckoii cucreme

J1. 1. MeHaeneeBa.

*3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 2JIEMEHTOB
MaJIbIX IEPUOJOB U IVIaBHBIX MTOATPYII B
3aBUCHUMOCTH OT aTOMHOTO (TIOPSIIKOBOIO)
HOMepa. *

*3navenue [lepuoauyeckoro 3aKoHa

u [leproanueckoi CUuCTEMbl XUMUYECKUX
AJIEMEHTOB JIJI PAa3BUTHUS HAYKH U IPAKTHKH.
. . MeHnneneeB — y4E€HBIN, ITEJAror u
rpaKJaaHuH.*

JleMoHCTpanun

KopoTtkonepuoanas u JuinHHONEpruoniHas (OpMbI
[Tepuonuueckoil cuCTeMbl XUMHUECKUX HJIEMEHTOB
. . Menneneena.

O3HakomIIeHHEe ¢ 00pa3liaMi METaJIJIOB

Y HEMETAJUIOB.

PackpsIBaTh CMBICIT IEPUOINYECKOIO 3aKOHA I10J] PYKOBOJCTBOM
nezjarora.

[ToHuMaTh cyniecTBOBaHUE NEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB (M3MEHEHHUE PaJNyCOB
aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) U UX COEIMHEHUN OT
II0JIO’KEHHUS B IEPUOJUYECKON CUCTEME U CTPOCHMSI aToMa C
UCTIOJIb30BAHUEM CXEM U TaOJIHII.

YcTaHaBIMBATh CBA3b MEXKY ITOJIOKEHUEM JJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOEHUEM €ro aToMa (COCTaB U
3apsiz sapa, ooliee YUCIo JIEKTPOHOB U paclpeieieHrue uX 1o
AJIEKTPOHHBIM CJIOSIM) 110 00pa3iry.

IIporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 rpymnmam u nepuoaam Ilepuonnyeckon
CUCTEMBI C IIOMOILBIO [1€arora.

XapakTepu30BaTb XUMUYECKHE FIEMEHTHI MIEPBBIX TPEX
NIEPUOJOB, KU, KAIbLHS 110 UX IOJIOKEHUIO
B [Iepnoanueckoii cucreme /. 1. Menneneena.

CrnenoBath npaBuiiaM 06€301acHOM paboThI B 1a00paToOpUu Mpu
UCIOJIb30BAaHUU XUMHUECKON MOCY 1l U 000PY0BaHUS MO
KOHTPOJIEM I1€/1arora.

BricTpanBath pa3BEpHYThIE IICBMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAIIHIO U3 YIECOHHKA U CITPABOYHBIX
MaTepUajoB, FPAMOTHO UCIIOJIb30BaTh N3y4YEHHBIN
MOHSTUMHBIN anmapar Kypca XMMUU TOCJIe CTPYKTYPHUPOBaHUS
MaTepuasa ¢ UCIOJb30BAHUEM KIIUIIIE.

Hcnonb30Bath MpH BHITOJHEHUH YUEOHBIX 3aJJaHUI TEKCTHI
y4eOHHKa [ociie CTPYKTYpHUpOBaHUs MaTepuaa, ClipaBO4YHbIe
Mmatepuaisl (Ilepuonnyeckyro cucTeMy XUMHYECKUX
anemeHToB /. 1. MenaeneeBa, Tabauily pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHUM U COJIEU B BOJIE, DIEKTPOXUMUYECKHUM PsAJT
HaIpPsDKEHUH METAIIIOB).

Hcnonb30Bath MpH BHIMOJHEHUH YUEOHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOMN AEATENBHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPy XUMHUUYECKOTO COJepKAHUS,



Tema 9. Xumuueckas
cBsI3b. OKHCJIUTETBHO-
BOCCTAHOBHTE/IbLHEIE
peakuumn

(8 1)

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTOpHBI OTIBIT:

B3anmopelictBre ruipoOKCcHIa IUHKA C pacTBOpaMu
KHCJIOT U I1IeJI0Uen

*JIeKTPOOTPUIIATEILHOCTL* aTOMOB XUMHUYECKUX
AIIEMEHTOB.

XuMudeckas CBs3b (MOHHASI, KOBAJICHTHASI
MOJISIpHAs ¥ KOBAJICHTHAS HETIONSIpHAs ).

CreneHb OKUCIICHHUS.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN
(OBP). IIpotiecchl OKMCIEHUS U BOCCTAHOBJICHUSI.
OkuCIUTENN U BOCCTAHOBUTEIH.

JleMoOHCTpanun
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN:
rOpeHHe, PeaKuu pa3IoKeHUs, COETUHEHUS

CIIpaBOYHbIEC MaTepHualbl, pecypcsl MIHTepHETa 1101
PYKOBOJACTBOM I1€1arora

PackpsIBaTh CMBICT N3y4aeMBbIX ITOHATUHN 11O/ PyKOBOACTBOM
nejarora.

Ol'[pe)leJ'ISITI) BU/ XUMHUYECKOU CBS3U B COCAUHCHUMU C
UCIIOJIb30BAHUEM CXEM.

Ol'[pe)leJ'ISITI) CTCIICHb OKUCJIICHUA XUMHUYCCKOT'O 3JICMCHTA I10
dbopMyIie ero COeIMHEHHsI C UCMOJIb30BAHUEM AITOPUTMA.

Ornpenensars 3JeMeHT (BEIIECTBO) — OKHUCIHUTENb U SJIEMEHT
(BerIecTBO) — BOCCTAHOBUTEIb.

OOBSCHATH CYIIHOCTH IMPOIIECCOB OKMCIICHUS U BOCCTAHOBJICHUS.

CocCTaBIATh PIEKTPOHHBIN OallaHC ¢ YYETOM YMCiIa OTAAHHBIX U
IMPUHATBIX 2JICKTPOHOB.

CocTaBnaTh ypaBHEHHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHOMN
PEAKIMA TI0 AITOPUTMY pa3dopa OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHON PEAKITHH.

Hcnonb3oBarts IIpH BBIIIOJTHCHHUN y‘—Ie6HBIX Sa)IaHI/Iﬁ TEKCThI



ydeOHUKa TIOCIie CTPYKTYPUPOBaHUS MaTepraa, ClipaBOYHbIC
MaTepuaibl (IepUOAUYECKYIO0 CUCTEMY XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa, TaOJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBaHUM
U COJIEH B BOJIC, SJICKTPOXUMHUYECKUI Psil HATPSKEHUI
METaJJIOB).

9 KNIACC
(2 4 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMbI, OcHoBHOE conepxaHue OcHoBHBIE BHABI eSITEJILHOCTH
packpbiBaolue o0yuyaruuxcsi
AAHHBIN pa3ae

MPOrpamMmbi,
M KOJMYECTBO YacoB,
OTBOJAMMOE HA UX
H3Yy4eHHe

Paznea 1. BemecTBo u xumMnueckue peaxkuuu (17 u)




IloBTOpEHME H
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/1eJI0B
Kypca 8 kiacca

(5 )

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema
xumuueckux 3yemenToB . . Meneneena.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX IEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KaUs, KaIbLMS U UX

COEIMHEHUH B COOTBETCTBHH C IIOJIOKEHUEM
AJIEMEHTOB B MIEPUOINYECKON CHUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHHUECKUX
BEIIECTB (MEXIyHapOoHasi U TPUBUAJIbHAS).
XHWMHUYECKHE CBOMCTBA BEILIECTB, OTHOCIIIMNXCA K
pa3IM4YHBIM KJIacCaM HEOPIaHUYECKUX COCAMHEHHUN,
UX F€HETHYECKasl CBA3b HEOPraHUYECKUX BELIECTB.
CrpoeHue BenecTBa: BUJIbl XUMUYECKOU CBSA3U U
TUIIbI KPUCTAIUNIMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOWCTB BEILECTB OT UX CTPOEHUS. *
JleMoOHCTpanun

1. Mojienu KpucTasIn4ecKuX peréTok
HEOPraHUYECKUX BEILECTB.

2. KopoTtkonepuoanas ¥ JUIMHHONEpUOAHAs (POPMBbI
[Teproanueckoi CUCTEMbI XUMUYECKUX YIIEMEHTOB
. . MenneneeBa

XapakTepru30BaTh XMMUYECKUE MIEMEHTBI IIEPBBIX TPEX
IEPUOOB, KAJIUA U KAJIBLHUA 10 UX IIOJOKEHUIO
B [Iepnoanueckoii cucreme . 1. MenzeneeBa ¢ onopoi Ha
AJITOPUTM.

KnaccugumupoBars 1 Ha3pIBaTh HEOPraHUYECKHE BEIIECTBA
U3yUYEHHBIX KJIACCOB C OMOPOI Ha cXeMy, Ta0IUIly
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BELLIECTB
Pa3IMYHbIX KJIACCOB, ITOATBEPK/IAaTh CBOMCTBA IpUMEPaMuU
MOJIEKYJISIPHBIX YPAaBHEHUI XUMHUYECKUX PEaKLUN C ONIOPOM
Ha CXEMY.

Onpenenars BUI XMMUUYECKOM CBSI3U U THUII KPUCTAJLINYECKON
PELIETKYU BEIIECTBA C OITOPOM HA CXEMY.

ITporno3upoBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS TIOCIIE TIPEABAPUTEIHLHOTO pa3dopa.

BeicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha
UHPOPMALINIO U3 Y4eOHUKA U CIIPABOYHBIX MaTEPHUAIIOB,
IPaMOTHO UCIOJIb30BaTh U3yUYEHHBIN TOHATUIHBIN anmapar
Kypca XUMHH.

Mcnonb30BaTh NpH BHIIOIHEHNUH YUEOHBIX 3a/laHUN U B
MIpOLIEcCe UCCIIEA0BATENBCKON IeATENbHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEpKAHUS,
CIpaBOYHbIE MaTepuaibl, pecypcsl UHTEpHETa 1O
PYKOBOJICTBOM II€JArora.




Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHUYECKHX peakumni
(4 )

Knaccugukaius XuMHUECKUX PEaKIUi 10 Pa3Iu4HbIM  PacKpbIBaTh CMBICT U3Y4a€MBIX MOHATHIA U IPUMEHATH 3TU

npu3HaKaM (1o YHCIy U COCTAaBY YYacTBYIOIIUX B
pEaKIMU BEIIECTB, *T0 TerI0BOMY PQEKTy, Mo
WU3MEHEHUIO CTEIIEHEW OKUCIICHUSI XUMUYECKHUX
3JIEMEHTOB, 110 0OPATUMOCTH, 10 YYACTHIO
Karanuzaropa).*

*JK30- M SHAOTEPMHUECKUE PEAKIIHIH,
TepMOXUMHUYECKUE ypaBHeHUs. [loHsaTHE O CKOpOCTH
XUMH4ecKor peakuuu. [IoHsITHE 0 TOMOTE€HHBIX U
reTeporeHHbIx peakuusx. [lonarue 06 oOpaTuMbIx
¥ HEOOpaTUMBIX XUMHUECKUX peakuusx. [lonsrue o
XUMUYECKOM paBHOBecUU. DAKTOPBI, BIUAIONINE HA
CKOPOCTh XUMUYECKOM peaKkuu U MOJI0KEHHUE
XUMHYECKOTo paBHOBecHs. *
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
(97EeKTPOHHBIN OaNaHC OKUCIUTETHHO-
BOCCTaHOBUTEJILHON PEAKIIMHN).

JleMoOHCTpanun

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKON PEAKIIMH OT
pa3IUYHbIX (PAKTOPOB.

2. BozzelicTBue karanu3aropa Ha CKOPOCTh
XUMHYECKON PEaKIIUH.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX PEAKLIUH.
4. CMeleHre paBHOBECUS XUMUUYECKON PEAKIINH.

Beruuciaenus

— KOJIMYCCTBA BCUICCTBA, 00BEMa U MacChl pPE€arcHTOB
WJIN MTPOAYKTOB I10 YPABHCHUAM XUMHWYCCKUX peaKL[I/Iﬁ

HOHSATHS IIPU OIIMCAHUM CBOMCTB BEIIECTB U UX
IIpEBpALICHUM.

KnaccupunupoBars XuMU4eckue peakliuy M0 pa3IMuHbIM
IIpU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU
OT Pa3MUYHBIX (PAKTOPOB MOJ PyKOBOJACTBOM yUUTEIIS.

ITporno3upoBaTh BO3MOKHOCTH TPOTEKAHNUS XUMHUYECKHUX
IIPEBPALICHUH B PA3JIMYHbIX YCIOBUAX I10OCIIE
npeaBapuUTeNbHONU PabOTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBisATh IEKTPOHHBIN OalaHC peakLuy.

IIpon3BOAUTE BEIYMCIICHHS 10 XUMUYECKUM YPaBHEHHUSAM I10
AJIITOPUTMY.

BricTpauBarh pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoif Ha MH(OpPMAIHIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHUaJIOB, IPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
NOHATUMHBIN annapar Kypca XMMHUH I10CIIe
IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonp30BaTh MpH BHIOJHEHUH YUEOHBIX 3aJaHUI U B

IIPOLIECCE UCCIIEA0BATENBCKON AEATENBHOCTH HAYYHO-

MONYJIAPHYIO JTUTEPATYPY XUMUYECKOTO COACPIKAHNUS,

CIIpaBOYHbIEC MaTepHualbl, pecypcsl MIHTepHEeTa mocie

KOHCYJIbTAllU! C TIEAATOTOM.




Tema 2.
DJIeKTPOIUTHYECKAS
JAUCCOLHAIUS.
XuMHYeCKHe peakunu
B pacTBOpax

(8 1)

Teopus 37€KTPOIUTHUECKON AUCCOLMALINH.
DNEKTPOIUTHI U HEIJEKTPOIUTHI. KaTHOHBI, aHUOHBI.
*MexaHH3M TMCCOIUAIINN BEIIECTB C PA3IMYHBIMU
BUJIAMHU XUMUYeCKol cBs3U. CTeNeHb TUCCOLUAIUU. ™
CubHbIC U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa, yClI0BUS UX MPOTEKAHHUSI.
HoHnHbIE ypaBHEHHUS pEaKIUil.

XHUMHYECKUE CBOMCTBA KUCIIOT, OCHOBAHMI U COJIEH B
CBETE MPEACTABIECHUIN 00 3JIEKTPOJUTHUECKON
muccouuanuu. Cpena pactopa. [lonsarue o
TUAPOIU3E COJICH.

KauecTBeHHbBIE peaKIK Ha KATHOHBI

Y aHHOHBI : XJIOpUJI-, OPOMU, HO3U-, CYTIb(DaT-,
KapOoHaT-, cuaukar-pochar- aHHOHBI, TUAPOKCH/I-
MOHBI KAaTHOHBI AMMOHWUS, MATHUS, KAJIBIIHS,
ANMIOMHUHMS, Kene3a 2+, 3+, uHKa, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpax..

JleMoOHCTpanun

DneKTpuyeckas MpOBOJUMOCTb PACTBOPOB BEILECTB;
JBUKEHHE NOHOB B JIEKTPUUYECKOM I10JI€.

OnbIThl, WJUTIOCTPUPYIOLIME TPU3HAKH TPOTEKAHUS
peakIiit HOHHOTO OOMeHa.

OMnBITHI IO ONPEAETIEHUIO CPEIBI B paCTBOpax CoJIeh
(x1opuaa HaTpus, KapOoHaTa HATPUS, XJIOPHUIA
[IUHKA).

JlabopaTopHble U IpaKkTHYeCKHUe

padoThI

JlaGopaTOpHBIN OTIBIT:

Ne8Peaxkiun HOHHOTO OOMEHa B pacTBOpPax
AJIEKTPONUTOB: cynbdarta meau(1l)

U mEN0Yu, KapOOHATa HATPUS U COJISTHOW KUCIIOTHI,
peakuys HENTpATU3aui MEX1y THIPOKCUIOM Kaaus
Y COJISTHOM KUCJIOTOM.

Ne9. KauecTBeHHBIE peaKIIMi Ha MOHBI B PACTBOPE.

PaCKpLIBaTB CMBICJI I/13y‘-Ia€MBIX HOHSITHI;’I, a TAKXXE CMBICJI
TEOPHUH ICKTPOJUTHUCCKOHN JUCCOIMAIIMK C OTIOPOK Ha
CXCMBI.

OOBSCHATH MPUYMHBI SJICKTPOIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C IMOMOIIIO MEarora.

CocCTaBJIATh ypaBHEHHUS AUCCOIUAIIUN KUCIIOT, MICIOYeH 1
COJICH, TTOJIHBIC
U COKpAIIEHHBIC HOHHBIC YPABHCHUS XUMUYECCKHX PEaAKIIHA
HOHHOr0 0OMEHa.

[T1aHupoOBaTh M OCYIICCTBIIATH HA IMPAKTHKE XUMHUYECKHE
3KCHepI/IMCHTI>I, HpOBOIII/ITI) Ha6JIIOI[€HI/I$I, JeJIaTb BBIBOBI
10 pe3yJIbTaTaM 3KCICPUMEHTA IOCIIE MPEABAPUTEIIBHOMN
paboTHI.

CnenoBath IpaBuiiaM 0€30IacHOM paObOThI B 1a00OpaTOpun
IIPU UCIIOJIB30BAHUN XMMHUUYECKOM MOCYIbl U 000PYJ0BAHUS
10T KOHTPOJIEM I1e/arora.

HpOI/I3BOI[I/ITI) BBIYUCJIICHUA 110 XUMHNUYCCKHUM ypaBHCHI/IFIM.

BricTpanBarh pa3BEPHYTHIE IMCBMEHHBIE U YCTHBIEC OTBETHI C
ormopoi Ha HHPOPMAIIUIO U3 yUeOHHKA U CIIPABOYHBIX
MAaTepHaIOB, TPAMOTHO HCIIOJIb30BaTh H3YYEHHbIN
MOHSITUHMHBIN anmapar Kypca XUMHUH T0CTe
MPEIBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonp30BaTh MpH BHITIOTHEHUH YUEOHBIX 3aJaHUI U B
MPOIIECCe MCCIIEA0BATEIHCKON IEATEITFHOCTH HAYIHO-
MOMYJISIPHYIO JIMTEPATYPy XUMHUYECKOTO COJEpIKAHUS,
CIPaBOYHBIC MaTepUaIbI, pecypchl IHTepHETa Imociie
KOHCYJIBTAIMH C Mearorom.




[IpakTuueckas padora:
No 1. PemieHue skcnepuMeHTalbHBIX 3a1a4 110 TEME.

Bruruuciaenus
— M0 YPaBHEHUSAM XUMUYECKUX PEaKIIUi

Paznen 2. Hemeranbl u ux coennuenus (24 u)




Tema 3. O0man
XapaKTepuCcTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnbl.
I'anorennl

(4 9)

OO6mmas xapakrepucTuka rainoreHoB. OcoO0eHHOCTH
CTPOECHHS aTOMOB 3THUX JIEMEHTOB, XapaKTEepHbIE JJIsi
HUX CTereHu okucienus. Ctpoenue u pu3nveckue
CBOICTBA MPOCTHIX BEUIECTB — raJIOr€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE XJIOpa
(B3auMoJIeHiCTBUE C METaJIaMU, HEeMeTaJUIaMU
(BOZIOPOJIOM | KHCIIOPOAOM ), *ieiouaMu ™).
Xnoposogopoa. ConsiHas KUCIIOTa, XUMHUUECKHE
CBOWCTBa, *monyuenue®, npumenenue. KauectBennsie
peaxIuu Ha rajoreHu1-uonsl. *JlelicTBue xmopa u
XJIOPOBOJIOPOJIa Ha OpraHU3M YelloBeka.* Bakueime

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
HEMETAJUIOB U MX COCMHEHHH B Ipejesiax MajbIX IePHO/IOB

Y rIaBHbIX noArpyi [leproauueckoi cucTemsl

XHUMHUYCCKUX 3JICMCHTOB C y‘léTOM CTPOCHHA UX aTOMOB C

HCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBarh (pU3NUEeCKUe U XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB T'AJIOTCHOB (Ha IpUMEpPE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJOPO/Ia, XJIOPHUAA HATPHUS),
CHOCOOBI X TOJTyYeHUsI, TPUMEHEHUE ¥ 3HAUYCHUE B
IPUPOJIE U )KU3HH YEJIOBEKa MOCIIe CTPYKTYPUPOBAHUS
MmaTepuania.

Omnpenenars raJloreHuI-MOHbI B paCTBOPE C UCIIOJIB30BAHUEM
TabnuLbl "XapakTepHble peakuy Ha aHUOHBI'".

[TnanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOCHMS], 1EIATh BHIBOIbI
0 pe3ysbTaTaM 3KCIEPUMEHTa I0CIIe PeBapUTEIbHON

XJIOpUJAbI U UX HAXOXKICHUC B ITPHUPOJIC.

JdeMoHcTpannmn
BI/IZIGOMaTepI/IaJH)I: TaJIOI'€HbI U UX COCIUHCHU .
OO0pa3ibl XJTOpUIOB.

JlabopaTopHble M IpaKkTHYeCKHEe PA0OTHI
JlabopaTopHBIil OMBIT:

Pacno3znaBanue XJ10pua-MOHOB.

[TpakTuueckas pabora:

Ne 2. TlonyueHue constHOM KUCIOThI, U3yYEHHE €€
CBOMCTB.

Beruuciaenus
[0 YPaBHEHUSIM XUMHUYECKUX PEAKIUM.

paboTHI.

Tema 4. O6man
XapaKTepUCTHKA
XHMHYECKHX 3JICMEHTOB
VIA-rpynnsl. Cepa u eé
coequHeHud (5 4)

OO11ast xapakTepucTHKa 37eMeHTOB VIA-rpynsl.
Oco0EeHHOCTH CTPOCHUSI aTOMOB 9THUX JJIEMEHTOB,
XapaKTepHbIE U HUX CTENEeHU okucieHus. CtpoeHue
U pU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPHI.

AmnoTponHble MOIM(UKAIIMK KHCIOPO/IA U CEePHI.
XuMHYECKUE CBOMCTBA cepbl. B3anMopencraue ¢
HEMeTaJlJIaMH - BOJIOPOJOM U KHUCIIOPOJIOM,
MeTaJlJIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM M CEpHOMU

OOBACHATH 06H_[I/Ie 3aKOHOMEPHOCTHU B USMCHCHUU CBONCTB

aneMeHTOB VIA-rpynnsl U X COeTMHEHUI

C Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY

"M3meHeHne paanycoB B moArpynnax'.
XapakTepHu30BaTh GU3UUECKUE

Y XMMHUYECKHE CBOKCTBA IPOCTOTO BEIIECTBA CEPHI U €€

COeMHEHUH (CepoBOOPOa, OKCHIOB CEPbI, CEPHOM

KHCJIOTHI, CyJIb(aToB), CIIOCOOBI UX




kucinoramu. CepoBOIOpOJI, CTPOCHUE, (PU3HUECCKHE

U XUMHYECKUE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KaK
IPEeJCTaBUTENIN KUCIOTHBIX OKcuI0oB. CepHas
KUCIIOTa, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(oO11Me Kak MpencTaBUTENs Kilacca KUCIOT

u *cnenuduyeckue®), npumenenue. CepHucras
KHCJIOTA.

*XUMUYeCKUE peakliny, JIeXkKallue B OCHOBE
IPOMBIIIJIEHHOTO CI10C00a NOJTYYeHUsI CepHON
KHCJIOTHI. ATIApaThl U MPOTEKAIOIINE B HUX
npoliecchl (Ha mpuMepe MPOU3BOICTBA CEPHOM
KHCTIOTHI). *

Coun cepHOM KUCIIOTBI, KAYECTBEHHAs peaKkus Ha
CyJb(aT-HoH.

HaxosxneHnue cepbl ¥ €€ COeJMHEHUH B IPUPOJIE.
*XUMHYeCcKOoe 3arpsi3HEHNE OKPY Karollel cpebl
COEMHEHUSIMH cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0
npeoTBpaleHus. *

JleMoHCTpaLuu

Konnexuuu (Buzeomarepuansl): cepa 1 €€
COCIMHEHMUS.

OOyrnuBaHue caxapa MoJ IeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTopHbIE OMBITHI:

O6nHapyxeHue cynbhaT-uoHOB.

B3aumopeiicTBue paz0aBIeHHON CEpHOI KHCIOTHI €
HUHKOM. Bbluuncjienus

110 YPAaBHEHMSIM XUMUYECKUX PEAKIIUI

IIOJIyY€HUs, IPUMEHEHUE U 3HAYECHUE B IIPUPOJE U KU3HU
YeJI0BEKa C ONOPOM Ha CXEMY U IUIaH.

Onpenensats HanuyKe Cyab(haT-nOHOB B PaCTBOPE.

OOBSCHATH CYITHOCTH SKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C
nepepabdoTKOM coeTMHEHNUH cephl OCIe CTPYKTYPHUPOBAHUS
Marepuana.

IInanupoBaTh U OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOEHMSI, 1EIAaTh BHIBOIbI
10 Pe3yJIbTaTaM 3KCIIEPUMEHTA.

CrnenoBate npaBuiiaM 6e30macHoil paboThl B TabopaTopun
IPY UCTIOJIb30BAaHUM XUMUYECKOM MOCY/Ibl U 000PY10BaHUS
110J1 PyKOBOJICTBOM II€/1arora.

ITpon3BOIUTH BEIYUCIIEHUS 110 XUMUYECKUM YPABHEHUSIM 110
AITOPUTMY.

Vcrnonb30BaTh Npy BHITOJHEHUH YUEOHBIX 3a/1aHUI TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoanyeckyro
cucreMy XuMu4deckux diaeMeHToB 1. 1. Menneneesa,
TaOJIMIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U coJiel
B BOJIE, DJIEKTPOXUMUYECKUH Pl HAIPSYKEHUI METAIUIOB).

Hcnonp30BaTh MpH BHIOJHEHUH YUEOHBIX 3aJaHUI U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATEIIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPY XMMHUECKOTO COJEpKaHUS,
CIPaBOYHbBIE MaTepualbl, pecypcel IHTepHETa Mociie
KOHCYJIbTAIlUU C ME€JaroroM




Tema 5. O6mas
XapaKTepUCTHKA
XHMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A30T,
(ochop u nx
coeUHEeHHUs

(7 )

OO01as xapakTepUCTUKa 3JIEMEHTOB V A-TpyIIIbI.
OCOOCHHOCTH CTPOCHUS AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHBIE JJIS1 HUX CTENICHH OKUCIICHHS.

A30T, pactipocTpaHeHHEe B IPUPOIe, GU3NICCKUE U
XMMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AmMMHUaK, ero GuU3nvYecKue 1 XUMHYECKUE CBOICTBA,
nosrydeHue u npumeHeHue. Coau aMMOHUS, UX
du3nvecKkrue 1 XUMHYECKHE CBOMCTBA, IPUMCHEHUE.
KauecTBeHHas peakiys Ha HOHBI aMMOHHUSI.

A3OTHas KUCIIOTa, € PU3HUECKUEe U XUMUYECKHE
cBOiicTBa (00LIME KaK MIPEICTaBUTEINS KJIacca KUCIOT
u *cneruduueckue*). * A30THCTas KUCIOTA.
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAIBHBIX yI00pCHUN. ¥

XUMHYECKOE 3arpsS3HEHUE OKPYKAFOIIEH Cpeibl
COCIIMHEHUSIMU a30Ta (KUCIIOTHBIC TOWKIH,
3arps3HEHUE BO3IyXa, TOYBBI U BOJOEMOB).

®docdop, *amnorponusie Moaudukamuu Gochopa*,
dbuznyecKkrue 1 XUMUYECKHe CBOMCTBRA.

Oxkcun dpocdopa(V) u pochopnas kucnora,
buznueckue 1 XuMUYeCcKre CBOMCTBA, *momydeHue.*
*KauectBenHnas peakuus Ha pocdar-uoHbr.*
*Hcnonb3oBanue (ocdaToB B KaueCTBE MUHEPATHHBIX
yaoOpeHuit.* 3arpsisHeHne MPUPOTHBIX BOJOEMOB
docaTamu.

JleMoHCTpaLuu

Komnexuuu: pocdop n ux coeauHeHus.
B3anmoaeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlabopaTopHbIE OMBITHI:

1. BzanmMmonelicTBre coieil aMMOHUS C IETOYEIO.
2. O3HaKkoMJIeHHE ¢ 00pa3liaMH a30THBIX U
bochopHBIX YI0OpESHUIA.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB VA-IpyMNIbl U UX COCTUHEHUN C YUYETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB a30Ta U (hocdopa u UX COeAUHEHHHA
(aMMuaxa, cosielf aMMOHMSI, @30THOM KUCIIOThI, HUTPATOB,
okcuaa pochopa(V) u dpocdopHoii kucnotsl, pocharon),
Coco0bl UX NOJYYEHUs, IPUMEHEHUE U 3HaYEHHE B
MIPUPOJIE U KU3HU YEJIOBEKA C UCIIOJb30BAHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHUSA U GochaT-HOHBI B paCTBOPE C
UCIIOJIb30BaHuEM TaOIMIIbl " XapaKTepHbIE peaKklMU Ha
KATHUOHBI U AaHUOHBI".

OOBSACHATH CYITHOCTH SKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C
HaXOKJEHHUEM COeIMHEHMH a30Ta u gocdopa B
OKpYKarollen cpere.

[TnanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJUTH HAOIIOCHMSI, 1EIATh BHIBOIbI
10 pe3yJIbTaTaM 3KCIEPUMEHTA.

Cnenoatk npaBuiiaM 6e30nacHoil paboThl B 1abopaTopuu
P UCIIOJIB30BAHUM XMMHUECKOHN MOCYAbl U 000PYIOBaHMUS.

[Tpon3BOINTH BHIYUCICHUS IO XUMUYECKUM YPaBHEHUSM.

Hcnonp30BaTh MpU BHINOTHEHUH YUEOHBIX 3aJaHUM TEKCThI
yueOHHUKa, CIIpaBOYHbIE MaTepUabl (IEPUOTUIECKYIO
cucremy xummudeckux anmemeHToB 1. 1. Menneneena,
TaOJIMILy paCTBOPUMOCTH KHUCIIOT, OCHOBAaHHUM U cosleil B
BOJI€, MIEKTPOXUMUYECKUHN PsiJl HAPSKEHUH METAJLIOB).

Mcnonb30BaTh NpH BHIIOIHEHNUH YUEOHBIX 3a/laHUN U B

MIPOLIECCE MCCIIET0BATENbCKON e TEIbHOCTH HayYHO-

MOMYJISIPHYO JINTEPATYPy XUMHUYECKOTO COAEPKaHUS,

CIIpaBOYHbBIE MaTepuabl, pecypchl IHTepHeTa mocie

KOHCYJIBTAIlH C [1€JaroromMm




[IpakTuueckas padora:
No 10. TTonnyyenrne amMmmuaka, U3y4eHHUE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. O6masn VYraepon, aluioTponHble MoUGUKAIK rpaduT, OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
XapakTepuc- anmas. BzaumozeicTBue ¢ MeTajiaMy, HeMeTaIaMH, anemMeHTOB [VA-rpynnsl ¥ UX COEIMHEHHUN ¢ y4ETOM
THKA XUMHYECKUX KOHLICHTPUPOBAaHHBIMU a30THOW U CEPHOM KUCIOTAMHM,  CTPOCHHS UX ATOMOB.

3JjieMeHTOB [VA- pacrpocTpaHeHue B pupojie, GU3nIecKue u XapakTtepru3oBaTh (HU3UUYECKHE U XUMHUYECKHE CBONCTBA




rpynmsbi.
Yriaepoa u KpeMHUI U
HX COeIMHEHUA

(8 1)

XUMHUYECKHE CBOMCTBa. Ancopbmus. KpyroBopot
yIaepoja B MPUPOJE.

Oxkcupel yraepoaa, ux Gu3udeckue U XUMHISCKHe
CBOICTBa, UX JIEHCTBUE HA KUBbIC OPraHU3MBI,
NOJy4YeHHE U IPUMEHEHHE. * DKOJOTHYECKUe
po0JIeMBbI, CBsI3aHHBIE C OKcuaoM yriiepoaa(lV);
TUIIOTE3a I100aJbHOTO MOTEIIICHUS KIMMATa;
MapHUKOBBIN Y PekT.*

VYronbHas KUCIIOTA U €€ COJH, UX (PU3NYECKHe U
XUMHUYECKHE CBOIMCTBA, MOJIyYEHHUE U IPUMEHEHHE.
KavecTBeHHast peakiust Ha KapOOHAT-HOHBL
*[lepBoHayasbHbIE MTOHATUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCIMHEHUAX YTIIepo/a:
0COOCHHOCTH cocTaBa u ctpoeHus. [lonsrue o
OMOJIOTMYECKH BaXXHBIX BEIIECTBAX: KUPAX, OCJIKaxX,
yraeBojaax. MatepuaabHOE €JUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUH. *

*KpemHuii, ero pusnueckre 1 XMMHUYECKHUE CBOICTBA
(Ha mpuMepe B3aUMOACHCTBUS ¢ METAIITIAMH U
HEMEeTaJJIaMH ), TI0JTy9eHUE U TPUMEHEHNE B
3NIEKTPOHUKE. *

*CoeauHeHus KpeMHus B mpupoje. Oduue
npencTaBieHus 06 okcuae kpemuusa(IV) u
KpeMHHEBOH kucaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE
B OBITY, MEJUIIMHE, TPOMBINIIICHHOCTH. Baxknerme
CTPOMTENbHBIE MAaTepUAIIBI: KEPAMHKa, CTEKIIO,
[IEMEHT, OeTOH, kene300eToH. [Ipobiaembl
0€30I1aCHOTO MCITOJIb30BAaHHS CTPOUTEITHHBIX
MaTepUajoB B MOBCEAHEBHON XKU3HU.*

JleMoOHCTpanun

Mopnenu KpUCTaJUIMYECKUX PEMIETOK aIMasa,
rpa¢uTa, MOJIEKyYJIbl QyJUIEpeHa.
AncopOrust pacTBOPEHHBIX BELIECTB
akTHUBUpPOBaHHBIM yriiém. [IpoTuBoras.

IIPOCTHIX BEIIECTB YIIEPOAa U KPEMHUS U UX COETUHEHUM
(OKCHIOB YyIJIepo/ia, YTOJIbHOM KUCIOTHI, KApOOHATOB,
OKCH/Ia KPEMHUS, KpEMHUEBON KUCIIOTHI, CUJIMKATOB),
CHOCOOBI UX MOJTyYeHUsl, IPUMEHEHUE U 3HaUeHHUe B
MIPUPOJE U )KU3HU YEIIOBEKA.

Omnpenenars kapOOHAT- U CUITHKAT-

HOHBI B PaCTBOPE.

OOBACHATDH CYIIHOCTh SKOJIOTMUECKUX MPOOIIEM, CBSI3aHHBIX C
HaXO0XEHUEM YTJIEKUCIIOT0 I'a3a B OKpPY’Karolel cpeie.

NnnrocTpupoBaTh B3aMMOCBSA3b HEOPTaHUYECKUX COCTUHEHUI
yIJIepo/ia U OPraHUYECKUX BEILECTB 1101 PYKOBOACTBOM
YUUTEIS.

[1nanupoBaTh U OCYIECTBIIATH HAa IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, POBOIUTH HAOIIOCHHSI, IENaTh BBIBOIbI
10 pe3yJibTaTaM 3KCIEPUMEHTA M10CIIE MTPEABAPUTEIILHON
paboTHI.

CrnenoBate npaBuiiaM 6e30macHoil paboThl B TabopaTopun
IIPU UCIIOJIb30BAHUN XMMUYECKOM MOCY Il U 000PYAOBaHUS.

Hcnonp30BaTh MpH BHITOTHEHUH YYEOHBIX 33 JaHUI TEKCThI
yueOHuKa, cipaBouHble MaTtepuaisl ([lepuoanyeckyro
cucremy Xxumudeckux asmemeHToB 1. 1. Menneneesna,
TaOJIHIy paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIeH B
BOJI€, DNIEKTPOXUMUYECKHI s/ HAPSKEHUI METaIIIOB)
1ocJie KOHCYJIbTAlMM C NIEAaroroM.

Hcnonp30BaTh MpH BBHITIOTHEHUH YUEOHBIX 3aJaHUI U B
MpoLIecCce UCCIIEA0BATENbCKON IEATENbHOCTH HAyYHO-
HNOMYJIIPHYIO JTUTEPATYPY XUMUUYECKOTO COAECPKAHUSA,
CIpaBOYHbIE MaTepuaibl, pecypcel IHTepHETa mociie
KOHCYJIbTAllUU C IEJaroroM.




BI/IZ[GOMaTepI/IaJIbII CHUJIMKAaTHAaA IMPOMBIIIJIICHHOCTD.
MOI[CJ'II/I MOJICKYJI OPraHu4C€CKHUX BEHICCTB.

JlaGopaTopHble U MpaKkTH4YecKHe padoThI
JlaGopaTopHBIN OTIBIT:

KauectBennast peakiiys Ha KapOOHAT-HOH.
[IpakTuyeckue paboOTHI:

No 11. TlonyyeHue yriekucioro ra3a u Uu3y4eHue ero
cBoiicTB. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
No 12. Pemenue skcriepruMeHTaIbHbBIX 33/1a4 110 TEME
«Hemeraiuiby.

Boruucienus

110 YPAaBHEHHSM XUMHUYECKUX PEAKIUH, €CIIM OJUH U3
peareHToB JIaH B BUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM JOJICH.

Pa3znen 3. Metauibl 1 ux coequHeHus (20 1)

Tema 7. O0mmue
CBOMCTBA METAJLJIOB
(4 4)

OO0m1as XxapakTeprucTUKa XUMHUYECKUX JIEMEHTOB —
METAJIJIOB Ha OCHOBAHUU UX IOJIOXKECHHUS B
[Ieproanyeckoil cucTeMe XUMHYECKUX dJIEMEHTOB
1. . MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTauIoB. MeTrayumueckas CBA3b U METaJNINYeCcKast
KPUCTAJIIMYECKAs] PEIIETKA. DIEKTPOXUMUUECKUN Psift
HaIpsHKEHUN MeTauioB. PU3NYECKUEe U XUMUYECKUE
cBoiicTBa MeTaiyioB. *O01ue crnocoob! MOTyYeHUs
MeTauioB. [IoHsATHE 0 KOPPO3UH METAIIIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHl OT KOppo3uu. CriiaBsl
(cranb, yyryH, JIOpaTFOMUHUNA, OpOH3a), X
IpUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH. *

JleMoHCTpanun

O3HakoMiIeHHE C 00pa3llaMi METAJIJIOB M CIJIABOB, MX
(U3UYECKUMU CBOMCTBAMH.

Mogenu KpUCTaNIMYECKUX PEMIETOK METAJIOB.
Buneomarepuaibl: KOppo3us METAILIIOB.

PackpbIBaTh CMBICIT H3y4YaeMBIX MIOHATHIA U IPUMEHSATH 3TH
MOHSITUS IIPH OMUCAHUH CBOWCTB BEIIECTB U UX
MIpEBpAIICHUM.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3JIEMEHTOB-METAJUIOB U UX COETUHEHUH C YUETOM CTPOCHHUS
UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAJIIOB, 00IIHE PU3NUECKUE U
XMMHYECKHE CBOMCTBA METAJUIOB.

XapakTepu30oBaTh 001ME CTIOCOOBI MOIYYEHHS] METAIIIOB
1oCJIe CTPYKTYPUPOBAHUS MaTepUaa.

CnenoBath npaBuiiaM 06e301acHoO paboThl B 1aboparopuu
MIPU UCTOJIb30BAaHUN XUMHUYECKON TIOCY bl U 000PYAOBaHMUSL.

[Tpon3BOINTH BHIYHUCICHHUS IO XUMUYECKAM YPaBHEHHUSIM.

Vcronb30BaTh Npy BHIMTOJHEHUN YUeOHBIX 3a/1aHUI TEKCThI
ydeOHuKa, cipaBouHble MaTtepuaisl ([lepuoaunyeckyro
cucremy Xxumudeckux 3semeHToB 1. 1. Menneneesna,
Ta0IHIy paCTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U COJIEH B
BOJI€, DJICKTPOXUMHUECKUH Pl HANPSHKCHUNA METAJIIOB).




JlaGopaTopHble 1 MpaKkTHYEeCKHE PAdOThI
JlaGopaTOpHbIE OMBITHI:

O3HakomIIeHHE ¢ 00pa3liaMH CIUIABOB METAJIIOB.
3aBUCUMOCTbh CKOPOCTH PEAKIIMM METaJlIa C KUCIOTOM
OT IPUPOIBI METAILIA.

Beruunciaenus
— 110 YPaBHECHUSAM XUMHUYECKUX PEAKIUi, €CIIU OAUH
13 PEareHTOB COAECPKUT IPUMECH

Vcrionb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/IaHHUNA U B
MPOLIECCE UCCIEA0BATENBCKON AEATEIBHOCTH HAYYHO-
MOIYJIAPHYIO JIUTEPATYPY XUMUUYECKOIO COACPIKAHMUS,
CIIpaBOYHbIE MaTepHallbl, pecypcsl HTepHEeTa nocie
IIpEABAPUTEIILHON KOHCYIbTALMU C IIEAATOIOM




Tema 8. Ba:xxHeiimme
MEeTAJIbI M UX
coeTHHEHHUs

(16 1)

[[{esrounsle MeTasubl. 11osoxenue B [lepuonnueckoi
cucreMe xumudeckux aemeHToB /. . Menaeneesa,
cTpoeHue aroMoB. Haxokaenue B mpupoje.
Ouznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpUMepe
HaTpud U Kanus). OKCHUJIbl ¥ TUAPOKCHU/IBI HATPUS U
kanud. [I[puMeHeHne mea0uHbIX METaIOB U UX
COCIMHEHU.

[[{erouHO3€EMENBHBIE METAJIIIBI MATHUN U KAJIBLIUM,
crpoenue aroMoB. [lonoxenue B [lepuonnueckon
cucreme xumuueckux iemeHTos /. . Menneneesa.
Haxoxnenue B npupone. Pusndeckue 1 XUMUYECKUE
cBoiicTBa. Baxkneiinme coenuHeHus KaabIus (OKCU/I,
THIIPOKCU, COIH). *KECTKOCTH BOBI M CITOCOOBI €€
yCTpaHeHHs. *

Amomunuii. [lonoxenue B [lepuonnueckoit cucreme
xumuueckux aaeMeHToB 1. . Menneneesa, crpoenue
aroma. Haxoxnenue B mpupone. dusnyeckue u
XHUMHYECKHE CBOCTBA. AM(OTEpHBIE CBONCTBA
OKCHJIa ¥ THJIPOKCHUA.

JKeneso: cocras, cBolicTBa u nonyyenue. Ilonoxenune
B [lepuoanueckoil cucreMe XUMUUECKUX 3JIEMEHTOB
. . MenneneeBa, ctpoenue aroma. Haxoxnenue B
npupoje. duznyeckre 1 XuMUYECKHE CBOMCTBA.
Oxcuppl, runpoxcuabl 1 conu xenesa(ll)

u xene3a(Ill).

JleMoHCTpaLuu

B3anmoneincTsue HaTpus ¢ BOJIOU.

OkpamuBaHue JIaMEHH HOHAMU HATPUsI U KaJlvsl.
OkpallMBaHue MIaMeHH HOHAMHU KaJlbLIHs.
Bs3anMoelicTBUE OKCHIa KAJIbIUS C BOIOH.
Buneomarepuaiibl: ropeHue Kene3a B KUCIOPOAE U
XJI0pe.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJUIOB B IPyNIaX U UX COETMHEHUI ¢ y4éTOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBarh (pU3NUECKUe U XMMHYECKHE CBOCTBA
IIPOCTHIX BEIIECTB METAJNIOB U UX COEUHEHUM (OKCHIOB,
THAPOKCHUJIOB, COJICH) C OMOPOM Ha cXeMy, CIOCOObI UX
II0JIy4€HHUs, IPUMEHEHNE U 3HAYEHHUE B IPUPOJIE U JKU3HU
YelioBeKa.

PacriozHaBaTh C MOMOIIBIO KAUECTBEHHBIX PEAKLIMNA HOHBI
METaIJIOB (MarHusi, Kaublusl, alFOMUHUS, ITUHKA, JKeJe3a
(2+), xenesa (3+), menu (2+) ¢ UCTIOTB30BAHUEM TAOTHIIBI
"XapakTepHble peakiluyi Ha KaTUOHBI'".

[InannpoBaTh U OCYLIECTBIIATH HA PAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH HAOIOICHHUSI, IENaTh BBIBOIbI
10 pe3yJIbTaTaM 3KCIEPUMEHTA.

CnenoBath paBuiiaM 6e301MacHoOi paboThl B 1aboparopuu
IIPU UCIIOJI30BAHUU XUMUYECKOM MOCY Il U 000PYAOBaHUS.

ITpon3BOUTH BBIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

BeicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha MHPOPMAIIHIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTepUaioB, FPaAMOTHO UCIOJIb30BaTh N3yUYE€HHBIN
MOHATUWHBIN annapar Kypca XMMUH.

Hcnonp30BaTh Npy BHIOJHEHUN YUeOHBIX 3a/laHUH U B
MIpOLIEcCe UCCIIEA0BATENBCKON IeATENbHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKAHUS,
CIpaBOYHbIE MaTepuaibl, pecypchl HTEepHETa mociie
IIPEIBAPUTEIBHOM KOHCYJIBTALMU C I1€Jar0roM




O3zHakoMJIeHHE ¢ 00pa3liaMu ATFOMHHHUS U €r0
CILIaBOB.

AMdoTepHbIe CBONCTBA THAPOKCUIA ATIOMHHUSI.
KauecTBeHHbBIC PEaKIIMU HA HOHBI JKeJie3a.
[IpakTuyeckue paboOTHI:

Ne 13. Pemienue skciepuMeHTaJIbHBIX 3a/1a4 110 TEME
«Meramib.

Bruruuciaenus
110 YPAaBHEHHSIM XUMHUYECKUX PEaAKIIHil.

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (3 q)

Tema 9. BemecrBa n *HoBsle MaTepuasbl U TexHOJIOTUU. Bemiectsa u XapakTepu30BaTh poiib XUMUHU B Pa3IMUHBIX chepax
MaTepHajbl B jKH3HH MaTepuaibl B IOBCEIHEBHOM )KM3HU UEIOBEKA. XUMHUS  JIEATEIBHOCTH JIIOJIeH, OCHOBHBIE BEIIECTBA U MaTEpUAIbI,
Yye10BeKa U 370poBbe. be3onacHoe UCIoIb30BaHKE BEILECTB MIpUMEHsIEMbIE B )KU3HU COBPEMEHHOI'0 YEJIOBEKa.




(34 Y XUMHUYECKUX PEaKLUil B ObITY.
[TpupoaHbIe HCTOYHUKH YIII€BOJOPOIOB (YIrob,
NPUPOIHBIH ra3, HeTh), IPOAYKTHI UX IepepabOTKH,
UX POJIb B OBITY ¥ IPOMBILIIEHHOCTH.
OCHOBBI IKOJIOTUYECKON IPAMOTHOCTU. XUMHUECKOE
3arpsi3HEHUE OKpYyXKaroleil cpeipl (mpeaeabHo
Jornyctumas KoHueHtpanus semects — [1JIK).
Posp XuMuM B pellIeHUH SKOJIOTHUECKUX Mpodiem. *

OOBSACHATDH yCIIOBUS O€30IIaCHOTO MCIIOIH30BAHMSI BEIIECTB U
XUMHUYECKHX PEaKIuii B OBITY.

AHQJIN3UPOBATH ¥ KPUTHUYCCKH OI[CHUBATH HHPOPMAITUIO
O BJIMSHUH TPOMBIIUICHHOCTH, CEJILCKOTO XO3SIHCTRA,
TPAHCIIOPTA U JIP. HA COCTOSIHUE OKPYIKAIOIICH CPEIIbl.

VYMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb IPU XUMHUECKHX 0KOTaxX
1 OTPABJICHHSIX.

[TpuHrMaTh yyacTue B 00CYKICHUHU MPOOJIeM XUMHUUECKON 1
9KOJIOTUYECKOM HAIPABICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3MIIMIO 110 MPOOJIeMe U IpearaTh
BO3MOXKHBIC ITyTH €€ PEIICHUS ¢ OTIOPOil Ha HHPOPMAITUIO U3
yueOHHMKA U CIIPaBOYHBIC MaTepHabl, pecypchl HTepHeTA.

[Ipu pazpaborke paboueil mporpamMmMbl B TEMAaTHYECKOM IUIAHUPOBAHHMU JOJDKHBI OBITH YUYTEHBI BO3MOXKHOCTH HCIIOJIB30BAaHUS DIIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENbHBIX PECYPCOB, SBISIIOIIUXCA Y4€OHO-METOJAWYECKMMU MaTepualaMu (MyJIbTUMEIUHHBIE HPOTpaMMbl, 3JEKTPOHHBIE
YU4eOHMKH W 3aJaYHHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYaJbHBIC JTAOOPATOPHH, UTPOBBIE MPOrPAMMBI, KOJUIEKIIUH HHU(POBBIX 00pa30BaTEIbHBIX
pecypcoB), UCHOIB3YEMbIMHU JUIsl OOYYEeHHsI U BOCIIMTAHUS PA3JIMYHbIX IPYII [10JIb30BaTeNel, MpeiCTaBIEHHBIMU B 3JIEKTPOHHOM (LM(POBOM) BUJIE U
peanusyromuMu aunaktuyeckue Bo3moxkHoctu KT, conepikanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00Opa30BaHUU.
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