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IHOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas paboydas porpaMmMa o XUMHUH JJIs1 00yUaroIINXCs C 3a1€PKKON
ncuxuyeckoro paszputusa (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIero o0pa3oBaHUs
coCTaBjieHa B COOTBETCTBUU ¢ DenepalibHbIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOro obmiero oOpazoBanus (IIpukxaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEpPCTBOM IocTUlMK Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoit
aJIalITUPOBAHHON OCHOBHOM 00pa30BaTENIbHON MPOrpaMMOil OCHOBHOTO  OOIIEro
oOpa3oBaHHs OOy4alOUMXCA C 3aJEpPKKOM TCUXUYECKOro pa3BUTUsA (0100peHHOU
pemerreM ®YMO 1o obmemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOII OOO 3IIP), IIpumepHoil paboueil mporpaMMbl y4eOHOTO MpEeIMETa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUSI O0YyYarOIUXCS
OpU TOJYyYEHUU OCHOBHOIO OOLIEr0 0Opa3oBaHUs, C YYETOM pacHpelesIeHHBIX IO
KjaccaM  IpOBEpPSAEMBbIX TpeOOBaHMM K  pe3ysibTaTaM  OCBOEHHS  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOHIET0 00pa3oBaHHsA U  3JIEMEHTOB
COJIepKaHUs, IPEICTABICHHBIX B Y HUBEpCAIbHOM Koaupukarope no xumun, Konnenuuu
IpernoiaBaHus yueOHOro npeamera «Xumus», B 00pa3oBaTeNbHbIX OopraHuzanusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPaMMBI.

OO0mas xapakrepucTuka yueOHoOro npeamera « XumMusi»

VYyebubii  mpenmer  «XUMHUS»  BXOOUT B MPEAMETHYHO  00JacTh
«EctecTBeHHOHAY4YHBIE TMpEAMETh». B cucremMe ecTeCTBEeHHOHAay4HOro oO0pa3oBaHUs
XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAET BAXKHOE MECTO B MO3HAHWUU 3aKOHOB MPHUPO/IBI,
dbopMHpOBaHUM HAYYHOW KapTUHBI MHUPA, CO3JaHUM OCHOBBI XHUMHYECKUX 3HAHMUIA,
HEOOXOJMMBIX JJIsi TIOBCEIHEBHOWM J>KU3HU, HABBIKOB 3J0POBOTO W 0€30MacHOro s
yeJoBeKa U OKpYyKarmomed ero cpeasl oOpasza >KU3HU, a Takke B BOCHUTaHUU
JKOJIOTUYECKOMN KYJIBTYPBHI.

YcenemHocTh M3y4eHUsI XMMHUU CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOnro/iecHneM MpaBuyl  Oe30MacHOM paboOThl TpPH  BBHINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUU C IPYTUMH IIpEaMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B c€0si OCHOBBI HEOPTraHUYECKOU U OPraHUYECKON XUMHUH.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArONIUXCS M WX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaep:xaHuu 1aHHOrO Kypca MPEACTABICHBI OCHOBOIIOJIATAKIINE XUMUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHUE COCTaBA WU CTPOCHUS BELIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUSA, IPOTHO3MPOBAHHWE CBOMCTB BELIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U ITyTEW YIIPABICHUS UMH
B LIEJISIX NIOJIYYEHHUS BEUIECTB U MATEPHUAIIOB.

TeopeTHyecKkyr0 OCHOBY M3YUYEHHSI HEOPTaHUYECKON XMUMHUHU COCTABJISET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepumommuecknit 3akoH J[.MI. MennaeneeBa ¢ KpaTKuMu
CBEACHUSIMHU O CTPOEHHHM AaTOMa, BHAAX XHMUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
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IPOTEKaHUSI XUMUUECKUX PEAKIIHA.

B u3ydeHun kypca 3HaUUTENbHAS POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX U J1aOOpaTOpPHBIX pabOT, OMUCAHUIO PE3YIHTATOB
YYCHHYECKOTO JKCIEPUMEHTa, COOJIFOJICHHI0 HOPM M TMpaBwmil Oe30macHOi paboThl B
XUMUYECKOH JTabOpaTOpHH.

Peanuzanust JaHHO# MpOrpaMMbl B MPOLECce OOYUEHUsT MO3BOIUT 00YUYarOIIUMCS
¢ 3IIP ycBOUTH KJTIOUEBbIC XUMUYECKUE KOMITETCHIINU U MTOHATH POJIb U 3HAUCHUE XUMUHU
Cpeau IPYyTuX HAyK O MPUPOJIE.

N3yyenue xumuu crnocoOCcTByeT (HOPMUPOBAHHMIO Y OOYyYalOIIUXCS HAyYHOTO
MHUPOBO33pPEHUSI, OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAOMIOACHUE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS Hay4HbIX
3HaHU, OCHOBAaHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeamMeTaMu « OKpy:Karoluii MUp,
«Duzukay, «buonorusy, «l'eorpadpus», «Marematuka» U HOPMHUPYET KOMIIETECHIIUH,
HE0OXO0IUMBbIE JJIS MTPOJIOJKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HaYK.

N3yyenne XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHWs, (PYHKIIMOHAIIbHOM  TIPaMOTHOCTH,  YMEHHUSA
BOCIIPUHUMATh M KPUTHUYECKH aHAIMU3UPOBATH HH(OpMAINIO, MPEACTAaBICHHYIO B
paznuuHbIX opmax. 3HAYUMOCTh MpeaMeTa Il Pa3BUTHSL KU3ZHEHHON KOMIIETCHIIUN
oOyuaromuxcst ¢ 3IIP 3akitodaercss B YCBOEHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOJIUMBIX JUIsl TTOBCEIHEBHOM »KU3HU; HABBIKOB 3JI0POBOTO U 0€30MacHOTO st
YeJIoBeKa U OKpY’Karollel ero cpeanpl oopaza Ku3HHU; (OPMUPOBAHUU IKOIOTUUYECKOM
KYJbTYPBHI.

[Iporpamma oTpakaeT coaep:kaHue OOYyYEeHHs] MPEAMETY «XHUMHS» C y4eTOM
0co0BIX 00paszoBareNbHbIX MOTpedbHocTel obyvatonuxcs ¢ 3[1P. OBnanenue ydeOHbIM
npeaMeToM «XUMUS» MPEJICTABIAECT ONPENCIEHHYI0 TPYIHOCTh Il 0OYyYaronIuxcs ¢
3I1P. D10 cBsI3aHO ¢ OCOOSHHOCTSMH MBICIHTEIBHON JAEATEILHOCTH, TIEPHUONICCKUMHU
KOJI€O0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIero 3amaca
3HaHUW, TOHWKEHHBIM I103HABATEJIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSI.

Jlns mpeoposeHuss TPYAHOCTEM B M3YyYEHHUHU YYEOHOTO NpeaMera «XuMUs»
HEeoOXoMMa ajanTaius o0beMa U XapakTepa y4eOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JaHHOW KaTeropuu oOydaroluxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BaHUE aJTOPUTMOB, BHYTPU TIPEAMETHBIX W MEXIPEIAMETHBIX CBS3EH,
MOCTEMEHHOE YCIOKHEHUE U3Yy4aeMoro MaTepuara.

[Ipn w3yuyeHUH XUMUU HEOOXOJUMO OCYIIECTBIISITH B3aUMOJICHCTBHME Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaThb B IMPOLECCE MPAKTUYECKON
NEeATeIbHOCTH. BO3MOXKHO BBIICICHUE OTJEIBHBIX YPOKOB Ha PEIICHUE 33/1a4 B CBSI3H CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydarommmucs ¢ 3[1P. Oprannueckoe eawHCTBO
MPAKTUYECKOW ¥ MBICIHUTEIIEHON NEATeTFHOCTH OOYYaIoImUXCs Ha YpOKaX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMHUYECKUX 3HAHUN U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUHU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
NOHATUHI 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaa.



Heau n 3axaun n3yvyeHus y4eOHOro npeamera « XuMHs)

Obwue yenu wu3ydeHHs y4eOHOTro TmpeaMeTra «XHUMHSD» TPEICTABICHBI B
[IpumepHoii  pabGodyeil mporpamMmme OCHOBHOTO obOmiero  oOpazoBanusi. OHH
aKTyaJM3UpPOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W oOuiel KylnbTypbl. OOyueHHe yYMEHHUIO YUUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OHOU U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jns oOywaromuxcs ¢ 3IIP, Tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAOLLUXCS
CBEPCTHHKOB, OCBAaMBAaIOIINAX OCHOBHYIO 00pa3oBaTeIbHYIO IIPOTPaMMYy,
JOMHUHUPYIOIIEE 3HAU€HUE TPUOOPETAIOT TaKHUE yeau, KaK:

" (opMHpOBAaHME  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTHU, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pEHIEHUH, CIOCOOHOM
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

" HanpaBJICHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOATENIBHON IO3HABATEIBHON JACSATEIBHOCTH, HAyYHBIM W IPAKTUYECKUM
METOoJaM MO3HaHUs, (OPMUPYIOLUIMM MOTHBALMIO M PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETCHUIO 00YUYAIOIIMMUCS OTBITA
pa3HOOOpa3HON JeATENbHOCTH, MTO3HAHUSI U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIUX YHUBEPCAIIbHOE 3HAUEHHE JJIs Pa3IMYHbIX
BUJIOB JICATENBHOCTH;

" (opMHpOBaHUE YMEHHI OOBSICHATH M OLIEHUBATD SIBJICHUSI OKPYXKAIOILEr0 MUpa Ha
OCHOBAHMH 3HAHUU U OIITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* popmupoBaHue y OOyYarOIIMXCS TYMAaHUCTHUECKHX OTHOIICHWH, MOHMMAHUS
LEHHOCTU XUMHUYECKUX 3HAHUM JUJIsl BBIPAOOTKHU SKOJIOTHMUECKH I€IeCO00pa3HOro
NOBEICHUS B OBITY M TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETo
310POBbS U OKPYXKAKOLIEW NPUPOIHOU CPEBI;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTpOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHMS OOLICYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MpOGuiIs U HAIPABICHHOCTU JabHEHUIEro
oOy4eHus.

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

* (QopmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX IMPEBPAIICHUSAX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
MNOHATUIHBIM aNapaToOM U CUMBOJIMYECKHUM SI3bIKOM XHMHH;

" OCO3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XMMUYECKUX IPEBPALLECHUM HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOTMX SIBJICHUW JXUBOW W HEXKHUBOU
IPUPOBL; YTIyOJIeHEe TPEICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO aHATU3UPOBAThH
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBSI3aHHbBIE C XUMHEH, HaBBIKAMU
0e30macHOro OOpallleHusT C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAaHEHUS 37I0POBBS U OKPYXKAIOIIECH Cpebl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pPealbHO HAOI0IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpETeHHE OMbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSIMU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U TPUOOPOB;

* QopmupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHMHYECKOM HAyKHM W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KAaTacTpod.

Oco0eHHocTH 0TOOpPA M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOJUMO CTPOUTh Ha CO3JAAHHU
ONTHUMAJbHBIX YCJIOBHH Ui YCBOCHHMS MPOrpPaMMHOIO MaTepuaia OOydaroIUMHUCS C
311P. Bonpioe BHUMaHHWE JOMKHO OBITH yJEJIeHO OTOOpY y4eOHOro Marepuana B
COOTBETCTBUM C MPUHIUIIOM JAOCTYIHOCTH MPHU COXPAHEHUU OOIIEero 6a30BOro ypoBHS.
OH [1oJIKeH 10 CoIepKaHUI0 U 00beMY OBITh aIaNITUPOBAHHKIM Tt 0Oy4vatotuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTpEOHOCTAMU. ClieryeT 00JIerynTh
oBJajZeHuE MaTepuasioM ooOyuawommumucs ¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM [OBTOPOM, MHOTOKPaTHOW TpPEHUPOBKOM B
MPUMEHEHUU 3HAHUN C HUCIOJIb30BAHUEM IPUEMOB AITOPUTMUBALMK M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJig MOJHOLIEHHOTO YCBOEHHsI Y4E€OHOro MaTepuaia UMeeT
ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, M3YYaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbpIMU TipenMmeramu  kKak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAMH M TOT JK€ Y4YeOHBIM Marepuall C pa3HbIX TOYEK 3PEHHS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4YIIEMY OCMBICIEHUIO, 0oJjiee MPOYHOMY
3aKPETUICHUIO TIOJYYECHHBIX 3HAHUN U TPAKTUYECKUX YMEHHI.

[Ipy moAroToBKE K ypOKaM YUMUTENb JODKEH MPEeayCMOTPETh (hOPMUPOBAHUE Y
oOy4Jaronmxcsi yMEHUi aHaIu3upoBaTh, CPABHUBATh, 0000IATh U3ydyaeMblii MaTepHall,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPaboTy, OCYILIECTBISATH CaMOKOHTposib. HeoOxoaumo
NOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBHOCTBIO pPeueBOro O(OpPMIICHHSI BBICKa3bIBAHUN
obyuatomuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMM TOBEACHUS U JesTelIbHOCTH oOyuwatomuxcsi ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMIA  KOHTPOJIb
COOJI0/IeHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTU MPU MPOBEACHUH JTaOOpaTOPHBIX padboT B
XUMHUYECKOM KaOuHETE.



Buablt nesarenbHocTn  oO0yuawmmuxca ¢ 3IIP, o0ycioBiieHHble 0COOBIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMH U 00eCIeYuBAKIINE OCMBICJICEHHOE 0CBOEHHUE
coJiepKaHuM 00pa30BaHusA MO NpeaMeTy « XUMMI»

CopnepxaHne BHIOB JeATelbHOCTH oOydarommxca ¢ 3[IP Ha ypokax Xumuu
OTIpe/IeTIsIeTCS UX OCOOBIMH OOpa3oBaTeNbHBIMU TOTpeOHOCTSIMH. [lomMuMoO mIUpOKO
ucnonpzyeMbpix B OOIT OOO o6mux g Bcex OOyYaroImUXCsl BHIOB ACSTEIbHOCTU
ClIeyeT YCWIHTh BHUIBl JCSITENBHOCTH, cheuu(UuyHble A7 JaHHOM KaTeropuu
oOyuaromuxcs, Juisi 00ecIeueHus] OCMBICIIEHHOTO OCBOEHUS COJIEp)KaHUs 00pa30BaHUs
0 IpPEeIMETy: YCWJIEHUE MNPEAMETHO-TPAKTUYECKON NEATEIbHOCTH € aKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEpEJOBaHHE BHUJIOB ACSITEIBHOCTHU, 33JCHCTBYIOIIUX pPa3JINYHbIC
CEHCOPHBIE CHUCTEMBI; OCBOCHUE MaTepuaja ¢ ONOpPOM Ha alrOPUTM; «IIOLIarOBOCTH» B
U3y4YE€HUU MaTepuaja; UCIOJIb30BAaHUE JONOJHUTEIBHON BU3YyaJbHOM OMOpHI (TIAHBI,
o0pas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0IUIBI). i pa3BuTus y ooyuatomuxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (DOPMHUPOBAHUATPAMOTHOTO  PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCHOJIb30BaTh ONOpPHBIE ciioBa WU Kiumie. Ocoboe BHUMAaHUE CIETYET
YVACIUTh OOYYEHUIO CTPYKTYpUPOBAHUIO Marepuana: COCTaBJICHHWE DPHUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJEHUWE TaOJMI], COCTaBJieHUE KJIacCU(PUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMH JJIs1 KJIacCU(DHUKAIINH 1 HATIOJTHEHNE HX IIPUMEPAMH U JIP.
IIpumepHas TeMaTnuyeckas U TepMUHOJOrHYecKas jJekcuka coorserctByeT OOII OOO.

Jns obyuarommxcs ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MpPUEMBI pabOTHI €
JIEKCUYECKUM MaTtepuaiioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B AaKTHUBHBIM CJIOBAaph OOYYAIONIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHH.
N3y4yaemble TepMHHBI BBOJSTCS Ha MOJHMCEHCOPHON OCHOBE, 00s3aTeNbHa BU3yalbHas
MOJIIEPIKKA, AITOPUTMBI paOdOTHI C OMPEIEICHIEM, OTIOPHBIE CXEMBI ISl aKTyaIu3alluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMush» B y4eOHOM ILIaHe

B coorBerctBuM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM  00pa30BATEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIET0 00pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
npeaMeTHyo obsacte «EcTecTBEeHHOHay4dHbIE MPEAMETHD U SBISETCS 00s3aTelbHBIM
JUTSl U3yYEHHS.

VY4eOHbIM MIaHOM Ha e€ u3y4yeHue oTBeJeHO 136 y4eOHbIX YacoB — Mo 2 4 B
HEJENo B 8 1 9 kiaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoii
paboueit nmporpamme, cootBercTByeT GI'OC OOO, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTesIbHOM MPOTpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHus MO y4eOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IlpumepHOM amanTUpPOBaHHOM  OCHOBHOWU
oOpa3oBaTeIbHOM MPOrpaMMe OCHOBHOIO 0OIIero oOpa3oBaHUS OOYUYaIOIIUXCS C
3aJIepP’KKON ICUXUYECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOI'O ITPEAMETA «XUMMSI»

8 KJIACC

HepBOHa‘IaJ'IbeIe XHMHYIECCKHC ITIOHATHSA

[Ipenmer xumun. Poab xumuu 6 sxcusnu yenoseka. Tena n Beniecrtsa. Prusndeckue
CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BELIECTB. Xumus ¢ cucmeme Hayk. YUcCToie
BemecTBa u cmecu. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M J1Aa0OpaTOPHBIM 00OpyJoBaHUEM. [lonsamue o memooax HNO3HAHUS 8
XUMUU.

ATOMBI U MOJEKYJbl. XUMHUYECKHE AJIEMEHTBI. 3HAKH (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBbHAS aTOMHAs Macca. [IpocTeie U CI0KHbIE BEleCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX DIIEMEHTOB. 3aKoH
nocmosancmea cocmaea eeujecmg. OTHOCUTENbHAS MOJEKYJIApHas macca. Maccoas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne H XHUMHUYECKUE SBJCHHS. XHUMHUYecKas peakuus. [IpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX DEAKIHM. 3aKOH COXPAHEHUS MAacCChl
BemiecTB. Kiaccudukanus XUMUYECKMX peakiuid (COCIUHEHMS, Pa3lIoKEHUs,
3aMeIleHus, OOMEHa).

XUMHUUYECKUMN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOU IMOCYIO0H, C MpaBUIaAMU
paboTel B nabopaTopuu U npuéMaMu OOpalleHus ¢ J1abopaTOPHBIM 000PY/I0BaHUEM;
U3y4YeHUE UM OMHCcaHhe (U3HMUYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKHX BEIIECTB;
HabmoieHre pu3nyeckux (TIaBICHUE BOCKA, TASTHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAITUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHON
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJCHUE W OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuil (pa3ioxkeHue caxapa, B3auMOJCHCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJe3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMece (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BHITIAPUBAHUE, JAUCTHUIUISIIMS,
xpomatorpadusi), MPOBEACHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJECHUE W OMHCAHUE
pe3yJbTaTOB TPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO0 3aKOH COXPaHEHUS MacChl;
CO3JIaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — sneMeHT W mpoctoe
BemecTBO. HaxoxkaeHue Kuciaopoaa B pupojie, pu3ndeckue U XUMHICCKHUE CBOMCTRBA.
Peakuuu ropeHus mpoCThIX U CIO0XKHBIX BellecTB. CrocoObl MOJIydeHUs KUCIopoja B
nabopatopur U TOpoMbllieHHOCTH. [Ipumenenue kucnopojaa. Ilonstue o6 okcumax.
Kpyrosoport kucnoponaa B npupoje. O30H — amioTporHasi Moau(puKaius KUCIopoa.

TernnoBo#t >PpheKT XMMUIECKON peakiu, TEPMOXUMHUYECKUE YPaBHEHUsI, K30- U
SHJO0TEPMUYECKHE peakluu. TOIINBO: Yroib U METaH. 3arpsi3HEHUE BO3AyXa, YCUICHUE
MapHUKOBOTO 3 (DeKTa, pa3pylmieHne 030HOBOTO CIIOSI.

Bomopon — snemeHT u mpocToe BemecTBo. Haxoxkaenune BoJOpoaa B MPHPO/IE,
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du3nyueckrue U XMMHUYECKUE CBOWMCTBA (HA MpUMepe B3aUMOJEHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocobwl nonydenusi. [IoHsTHE O KUCIOTaX U COJISIX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJsipHbIii
00BEM ra3oB. Pacdetsl mo xumudeckoi popmyse. PacueTsl MaccoBO# JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChI, MOJIIPHOTO 00beMa
ra3oB. Pacuérhl 1o XuMHUYECKUM YPaBHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocraB, cTpoeHre U MOJIEKYJIBl. Boda kak
pacmeopumens. PacTtBOpbl. [lonsamue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACMEOopax.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccOBOM JOJIM BEIIECTBAa B
pacTBope (MpOLIEHTHAs KOHIIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwl (1) peaxyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHnt. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHIOB
(B3aumojieiicTBUE C BOJOW, Kucimotamu, Ienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHHWI: WIENOYM U HEPACTBOPUMBbIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
dusznveckue M XUMHYCCKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICHCTBHE C OKCHIAMU
HEMETaJUIOB, KUCIOTaMH, COJIsIMU). [loyuenue ocHo8anui.

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJISIMH, Ha TIPUMEPE COJITHOU U CEPHOM KUCIIOT), cnocobbl nojyuenus. P akTMBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJIeH, cnocobwl nonyveHus,
B3aUMOJICCTBUE COJIEN C METAJUIaMU, KUCIIOTAMM, IIEJI0YaMU U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amdoTepHbIX TUAPOKCHAAX (HAa NpUMEpe UWHKA U ATIOMUHUL):
XumudecKkue ceoucmea (83aumooelcmsue ¢ KUCIOMamMu U werouamu, pasilodxceHue npu
HazpeeaHuu) u noaydexue.

['enetnyeckass CBA3b MEXIAy KiacCaMH  HEOPraHUYECKUX  COCIMHEHMUI.
['eHeTnueckue psibl.

XUMUYECKHUI HKCIIEPUMEHT: KAYECTBEHHOE OIPEICTICHUE COJIEPKAHUS KUCIIOPOia
B BO3/[yXe; MOJYYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TOpeHus (rmoxapa);
O3HaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE MX CBOWMCTB; MOJyYEHUE U M3yUCHUE
CBOMCTB BOJIOpoJia (TOopeHue); HaOMoAeHNE 00pa3IoB BEIISCTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM OJIEN pACTBOPEHHOTO BEIIECTBA;
B3aMMOJICCTBHE BOJIbI C METAJUIAMH (HATPUEM U KalbI[MEM) (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPUAITIOB); OMNpEIEICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C TOMOIIbIO
UHMKATOPOB; HCCIIEIOBaHNE 00PA3[0B HEOPraHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;
HaOJIOICHHE M3MEHEHHUsI OKPacKM WHIUMKATOPOB B PAacTBOpax KHUCIOT U IIENOYei;
u3ydyeHue B3aumosencteus okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUM HEUTpaIu3aluu; NOJYyYEHHE HEpPACTBOPUMBIX OCHOBAHHU,
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BBITCCHCHHC OAHOI'O METaJllIa APYI'UM M3 pacTBOpa COJIH; PCHICHHUC 3KCIICPUMCHTAJIbHBIX
3aJa4d I10 TCMC «BaxkHennme Kiaccol HCOPTaHNYCCKHX COGﬂHHCHHﬁ)).

Iepuoanuecknii 3akoH u [lepuoanyeckas cucrema xuMudeckux 3jaementos /1. U.
MenneneeBa. CTpoenne aToMOB. XUMH4YECKAACBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBbIC PeaKIUU

[TepBbie TONBITKN KJIacCH(PUKANA XUMHYECKUX AJIeMEeHTOB. [loHsITHE O Tpymax

CXOJHBIX JIEMEHTOB (IIEI0YHBIC U IMEJI0YHO3EMEbHBIC METAJIBI, TAIOTeHbI, HHEPTHHIC
rasbl). Dnemenmvl, Komopbwle 06pa3yiom amgomephsvle OKCUObL U SUOPOKCUODL.

[Tepuomuueckuii 3akoH. lleprnognueckas cucreMa XumMu4deckux siemeHToB 1. U.
MenneneeBa. Kopotkomepuognas u oaunHonepuoonas Gopmsel Ilepuoaudeckoit
cucteMmbl xumuueckux aeMeHToB JI. 1. Menneneesa. [leprobl u rpynibl. PU3ndecKui
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHO/Ia Y TPYIIIBI JJIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX snep. M3omonsl. IneKTpoHbl. CTpoeHUE
AJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX 3IeMeHTOB [lepuomnueckoit
cuctemol JI. M. MengeneeBa. XapakTepuCTHKAa XUMHYECKOIO 3JIEMEHTA IO €ro
nonoxenunto B [lepnonnueckon cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB 3JIEMEHTOB MaJbIX MEPUOAOB M TJIABHBIX

MOATPYII, B 3aBUCUMOCTH OT AaTOMHOTO (MOPSKOBOrO0) HoMepa 3HAUYCHUE
[Tepuoanyeckoro 3akoHa u llepmoguyueckodl CUCTEMBI XMMHUYECKUX SJIEMEHTOB IS
pa3BuUTHs HayKu U NpakTuku. [{. 1. MenaeneeB — yu€HbI U TpaKIaHUH.

Xumnueckas cBsa3b. KoBajeHTHas (MOIspHAs U HETOJSPHAsi) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl
OKHCJICHHS] U BOCCTaHOBJEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHYECKUI OKCIEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C PACTBOPAMM KHUCJOT M IIEJIOYCH;
MIPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOUTUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSIUHEHHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzanusi MeXIpeaMETHBIX CBSI3eM NpU HU3YYEeHUM XUMUU B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCTI0Ih30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
YU TIOHATUH, SBISIIOIIUXCS CUCTEMHBIMHU [UJI1 OTAECIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanmM3, CHUHTE3, KiIaccuduKamus, TEPUOJUIHOCTh, HAONIOJACHUE, OSKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@du3ukKa: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUN 3apsif, BEIIEeCTBO, TeJo, OO0bEM,
arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (PM3MUYECKHE BEIIMYUHBI, €UHUIBI U3MEPEHHUS,



KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpPaAIbl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognuecknuit 3akoH. [lepmoandeckas cucrema XuMH4YeCKux daeMeHToB [1. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHA B U3MEHEHUU CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaIus, KAJIbLHA U X COEUHEHUN B COOTBETCTBHH C
ITOJIOKEHUEM AJIEMEHTOB B [lepronueckoi CucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHMYECKOM CBS3W. THIBI KPUCTALNIMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOVMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U BUIA
XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHUYECKUX BEUIECTB (MEXIyHApOIHAs U
TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHUYECKUX COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3IMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, [0 TEIUIOBOMY 3()(EKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCIEHUS XHWMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTtajuu3aTopa). JK30- U SHIOTEPMUUYECKHE peaKkIuu. TepMOXUMUYECKUE YPABHEHUS.

[lonsiTue o cKopocTH XuUMHUYecKoW peakuuu. IloHsTne 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakuusax. [IoHSATHE O TOMOIreHHBIX M TIe€TEepPOreHHBIX
peakuusx. [lonaTne o xumMmuueckom paBHOBeCUH. CMENIEHNE XMMUYECKOTO PABHOBECHSL.
@aKTOpBhI, BIUAIONIME HA CKOPOCTh XUMMUYECKOW PEAKLINH U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COoCTaBIeHNE YPAaBHEHUI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA JIEKTPOHHOTO OasiaHca.

Teopus 3JIEKTPONIMTHYECKOW JUCCOLMALMU. DJIEKTPOIUTHYECKAs TUCCOLMALUS.
DNEKTPOJIUTHI U HEINEKTPOJINUThI. KaTHOHBI, aHMOHBI. MeXaHU3M AMCCOLHALN BEIIECTB
C pa3IMYHBIMH BUJAMU XUMHUYECKOM CBsA3H. [loHsTHE O cTenenn nuccounannu. CUiabHbIe
U CJ1a0bI€ SJIEKTPOJIUTHI.

Peakiuun noHHOro oOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. []onHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U COJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconmannn. Cpena pactBopa. KauecTBeHHbIE peaklMu Ha KAaTHOHBI UM AHUOHBIL:
XJopua-, Opomun-, uomua-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHUI-UOHBI; KATHOHBI aMMOHWUSI, MAaTHUS, KAJIBLIUs, ATFOMUHUSA, Kene3a (2+) u (3+),
Mmeau (2+), IMHKA, TPUCYTCTBYIONIUE B BOJHBIX PaCTBOPAX.

XWMUYECKUM DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPHUCTAJUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTaioB (TpaduTa U anmasa),
CIIOXKHBIX BEIIECTB (XJIOpUAA HATpPHUA); HCCIEAOBAHME 3aBUCHUMOCTU CKOPOCTH
XUMHUYECKOM peakuuud OT BO3JACHCTBHUS pPa3MUyHBIX (DAKTOPOB; HCCIIEOBAHHE
AIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, IPOLIECCA JUCCOLNALMM KUCIIOT, IEI0YEeH 1
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cojiei  (BO3MOXKHO HCHOJB30BAHHE BHUJIEOMATEPHANIOB); TPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKKA TMPOTEKAHUs pEaKIMii MOHHOro oOMmeHa (oOpa3oBaHue
ocaJika, BBIIEIEHUE raza, 00pa3oBaHHE BOJIbl); ONBITOB, WUIIOCTPUPYIOIMINX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peaKkuil (FOpEeHue, peakiuu pa3iIoKEeHHS,
COEIMHEHHS); PACHO3HABAHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBI) KaueCTBEHHBIX
pEeaKLMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTaJuibl U UX COeMHEHUS

O6miass  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHbIe CTeNeHN oKuciaeHus. CTpoeHue u (pu3ndecKre CBOMCTBA MTPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C METAJJIaMH,

HEMETAJJIaMH — BOJOPOAOM M KHCJIOPOJOM, Iuenouyamu). Xiopooxopoxa. CoisiHas
KHCJIOTa, XWMHMYECKHE CBOMCTBA, IIOJIy4YeHUEe, IpuMeHeHue. [lelictBue Xxiopa u
XJIOPOBOJOpPOJA Ha OPraHU3M YeJOBeKa. BakHellme XJIOpHIbI U UX HAXOXKICHUE B
IpUPOJE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUSI.
Crpoennie u ¢uU3MUECKUE CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBHI.

AnnoTponHsle MOAUGUKALMK KUCIOpPOJAa U cepbl. XUMHUYECKHE CBOMCTBA CEphI
(B3aMMOJEHCTBUE C HEMeTalslaMd — BOJOPOJOM M  KHUCJIOPOJOM, METallIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). CepoBOIOpPOJ: CTpOEHUE,
(¢u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KHcnoTa: Gu3nYecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KayeCTBEHHAsl peakiusi Ha cyib(aT-uoH. CepHUCTass KUCIO0Ta. XUMHUYECKHE PEaKIMH,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIyYeHUsI CEpHOM KHCIIOTHI.
Haxoxnenue cepol u €€ coequnennii B npupoje. [IpumMenenue cepol 1 €€ COEAMHEHNH B
ObITY M B TMPOMBIIUICHHOCTH. XHWMHUYECKOE 3arpsi3HEHHE OKpYXKAroUIeH Ccpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAM, 3arpsI3HEHNE BO3/AyXa U BOJOEMOB), CIIOCOObI
€ro NpeloTBPAICHHUSL.

OO61mast xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B TIpupoje, (Ppu3nuecKkue U XHUMHUYECKHE CBOMCTBa
(B3auMoOJENCTBHE C METAUIaMHM M HEMETalIaMU - KHUCJIOPOAOM M BOJIOPOJIOM).
KpyroBopor azora B mpupone. AMMmuak: (GU3NYECKHE U XHUMHYECKHE CBOWMCTBA
(oKkucneHue, OCHOBHbIE CBOMCTBA BOJHOTO pacTBOpa), mojiyueHue u npumeHenue. Conu
aMMOHWUSL: COCTaB, (M3MUECKUE M XUMHUECKHE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO miesioyaMu), npuMmeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHMS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOWCTBa (00mme u crenuduieckue),
nosyaenre. Hurpatsl (paznoxenue). A3orucras kuciora. Mcnons30BaHue HUTPATOB U
coJiel aMMOHHUS B KauyeCTBE MHUHEPAJIbHBIX YAOOpeHUH. XHUMHUYECKOE 3arpsi3HEHHE
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OKpY>Kalollel cpeabl COSIMHEHUSIMHI a30Ta (KUCIOTHBIE JTOKIH, 3arpsS3HEHUE BO3yXa,
HOYBBI M BOZOEMOB).
®ocdop, amnorponHsie Moaudukanuu Gocdopa, puzMUEcKUe U XUMUYECKUE

CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMH, HEMeTaUlaMH, KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoi kucioramu). Oxcupa docdopa (V), oprodochopHas kuciora:
duznueckue W XUMUYECKHE CBOWCTBA, moiydeHue. [loHATHE O MHUHEPATBHBIX
ynoopenusix: HUTpaThl U ¢docdatel. [loHsTHE 0 KOMIUIEKCHBIX yHaoOpeHusix. OOmas
XapakTepucTHKa 1eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB YIJIepoJa U
KpeMHHS. BaJeHTHOCTh M XapaKTEepHBIC CTENEHU OKHUCIICHHS aTOMOB yIyiepojia u
KpeMHusl. PactipocTpanenne yriepoia B IpUPOIE, XapaKTEPHBIC CTENIEHN OKUCIICHHS.

VYrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), Qusnyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C METAJIJIAMU, HEMETAJIJIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). AncopOuus. Kpyrosopor
yraepona B mpuponae. Okcuabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWCTBA,
MOJIydYCHHE W TPUMEHCHHE, JCHCTBHE Ha OpPraHU3M YeJIOBeKa. OJKOJIOTHYECKHE
npo0OiiemMsl, CBsi3aHHbIe ¢ OKcuzioM yriepoaa(lV); rumnoresa riod6abHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA 3P (deKkT. YTroiapHas KUCIOTa M €€ COoiu, uX (U3MYecKue u
XUMUYECKHE CBOMCTBA, TIOJydeHHE U TpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Vcnons3oBaHne kKapOOHATOB B OBITY, MEAUITMHE, TPOMBIIIUICHHOCTH M CEITLCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPraHHUYECKUX
COEIMHEHMH yriieposa (Ha mpuMepe MeTaHa, dTUIICHA, 3TaHOoJIa, YKCYCHON KUCIOThI. X
COCTaB U xuMHueckoe ctpoenue. Knaccudukaius oprannueckux BemecTB. [loHsTre o
OMOJIOTHYECKH Ba)XXKHBIX BEILIECTBAX: JKUpax, OelikaxX, yrieBoJax — U UX POJIU B KU3HU
yejoBeka. MatepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COSTUHEHUM.

Kpemuuii, ero ¢Qusnueckue UM XUMHUYECKHE CBOWCTBA (Ha mpuMepe
B3aMMOJICUCTBHS C METANIAMU U HEMETAJIJIaMu ), ToJTydyeHue U npuMenenne. CoeTMHEeHUs
kpemuusi B ipupoze. O6mme npencrabienust 00 okcuzae kpemuusi(1V) u kpemMHHEBOM
kucnore. CuiaMkaThl, PU3NYECKUE U XMMUUYECKHE CBOMCTBA, OJyYEeHUE U TPUMEHEHUE B
OBITY, TPOMBIIIIEHHOCTH (B MEIUIIMHCKOW, JJIEKTPOHHOH, CTPOUTEIBLHOW W Jp.).
Baxkneiiie CcTpouTeNbHBIE MaTepUalbl: KepamMHKa, CTEKJIO, LIEMEHT, O€TOoH,
xene300eToH. [IpobiiemMbl 6€30MacHOr0 KCMONBb30BaHUSA CTPOUTEIBHBIX MaTepUalioB B
MIOBCEIHEBHOM KU3HH.

XUMUYECKUN JKCIEPUMEHT: HW3Y4YeHHE OOpaslloB HEOPTaHWMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHUCJIOTBI; MIPOBEJICHNE KAaueCTBEHHBIX PEaKIMid Ha XJOPUA-HOHBI U
HaOJIOJIeHNEe TPU3HAKOB HX TIPOTEKAHUS; OMBITHl, OTpaXawiue (U3NUecKue u
XUMHYECKHE CBONCTBA TaJOTEHOB M WX COCIWHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPUAIIOB); O3HAKOMJIEHHE ¢ oOpa3naMu  XJOpUI0B  (TaJIOTE€HUIOB);
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O3HAaKOMJIEHHE C 00pa3liaMu cepbl U €€ COEIMHEHUSIMHU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHUAIOB); HaOIIOAEHHUE IIpolecca OOyrMBaHUS caxapa IOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KHUCIOThI; U3yYCHHUE XUMUUYECKUX CBOMCTB pa30aBlIeHHON
CEpHOIl KHCIIOTHI, TPOBECHIE KaYeCTBEHHON peaklny Ha Cynb(}aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; O3HAKOMJICHHE ¢ (DU3UIECKUMHU CBOMCTBaAMU a30Ta, ¢hocdopa
U UX COeIMHEHUN (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEpUANoOB), 00pa3liaMu a30THBIX
u pochopHBIX yIO0OpeHHit; TOoTydYeHne aMMUaKka U U3Y4eHHE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX pEaKklIui HAa MOH aMMOHMSA U (hochaT-MOH U U3yYEHUE MPU3HAKOB HUX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUIEOMATEPUAIIOB); U3yUYEHUE MOJEIECH KPUCTAIUIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMJIEHHE C MPOLECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM yIIEM M YCTPOHCTBOM MPOTHBOrasa; IOJIyueHUE
YIJIEKUCIIOTO Ta3a M HM3Y4YEHHE €ro CBOMCTB; MPOBEACHHE KAUYECTBEHHBIX PEaKIMi Ha
KapOOHaT- ¥ CHJIMKAT-UOHBI U W3YUYEHHE NMPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIICHHUE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEIICHUE dKCIIEPUMEHTANBHBIX 3a/1ad 110
TeMe «BakHenire HeMeTaulbl U UX COSIUHEHUS.

MeTaJiIbl 1 X COeANHCHUA
O6HIEUI XApaKTCPUCTHKA XUMHUUYCCKHUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHHH HUX

nonoxkenus B llepuoanueckon cucreme xumudeckux 3nnemeHToB [[. . Menneneesa u
ctpoeHus: atomMoB. CTpoeHHME MeTa/uioB. MeTramindeckas CBsi3b U MeETaJTUYecKast
KPUCTAJUINYECKAsl PpEMIETKA. OJEKTPOXUMUYECKUH psAN  HANpsSHKEHWM METAJUIOB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodvl nonyyenus memainos. Ilonamue o kKopposuu
Memaiios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniasvi (cmanb, 4yeyH,
O0paAntoOMutUll, OPOH3a) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTIU.

[llemounbie MeTauIbl: MOJIOKEHHE B Ilepuoauyueckorl CHCTEME XUMHUYECKUX
anemeHToB /l. 1. Menaeneesa; ctpoenue aromoB. Haxoxnenue B mpupoae. Gusnueckue
Y XMMHUYECKHE CBOMCTBA (Ha nmpumMepe HaTpusl U Kayusi). OKCHUJIBI U TUJIPOKCUJIBI HATPUS
u Kayms. [[puMeHeHue MEeTOYHBIX METAIJIOB U UX COCTMHEHUH.

[IlemoyHO3EeMENBHBIE METAJUIBI MATHUM M KAIBLUUI: MOJIO)KEHUE B [lepuoauueckomn
cucreMe XuMudeckux aneMeHToB 1. 1. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HaXO0XKICHUE
B npupone. Ouznyecknue U XMMHUYECKHE CBOMCTBA MarHus M Kaiblus. Baxueunuue
COeMHEHUs Kajblius (OKCHUI, TUIPOKCHI, COJH). /Kécmrxocmb 60061 u cnocobwl eé
YCmMpaHeHusl.

AmoMUHHUIN: oJiokeHue B [leproanyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB/I.
N. Menpeneena; cTpoeHrE aToMa; HaxX0xJAeHUE B npupoae. Puznyeckne u XMuMHYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATFOMUHHUS.

Kenezo: nmosoxenne B llepuognueckon cucreme Xxummueckux 3iemeHToB J1. U.
MenpaeneeBa; CTpOCHHE aTOMA; HaxOXAcHHUE B npupoje. Ouznueckne u XMMHUYECKUE
CBOMCTBa ’Xene3a (B3aMMOJIEMCTBUE C METaJNIaMH, KUCIOTaMU M coyisiMH). OKCHIBI,
ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBolicTBa U nosyueHue.

XUMHYECKHUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3iaMu METAJUIOB M CIJIABOB, UX
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(U3MYECKUMU CBOMCTBAMM; M3YUEHHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPUATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCHA KaJIbIUs U
HATpPHUA C BOJIOM (BO3ZMOXKHO HCIIOIH30BaHHE BUICOMATEPHAIIOB); UCCIICIOBAHUE CBOWCTB
KECTKOM BOJIBI; MpoIIecca TOPEHHs jKelie3a B KUCIOpoAe (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIOB); TIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIMil HAa MOHBI (MarHus,
Kanplius, amoMuHus, nuHka, skene3a(ll) m xemesa(lll), memu(Il)); HabGmrogeHue u
OMHCaHWE TMPOLIECCOB OKpAIIMBAaHUS IUIAMEHM HOHAMHU HATpUA, Kalus U KaJbLus
(BO3MOKHO HCTIOJB30BAHHE BHIEOMATEPUANIOB); MCCIEIOBaHHE aM(POTEPHBIX CBOMCTB
THJIPOKCH/Ia AIFOMUHUSA M THIPOKCHUIA [IMHKA; PEIICHNE SKCIEPUMEHTANIBHBIX 3aa4 10
Teme «BakHelre MeTanbl U UX COETUHEHUS.

Xumusa u okpyncarowan cpeoa
HoBble MaTepuasibl U TexHOJOTMU. BemiectBa u maTepuanbl B MOBCEIHEBHOMN

KU3HU 4YelloBeKa. XHMHUSA U 310pOBbe. be3onacHoe HCIOJIb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBast moMomb Ipyu XUMHUYECKUX 0KOTaXH OTPABIICHUSX.
OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XMMHUYECKOE 3arpSI3HEHUE OKPYKAIOIIEN CpeIbl
(npenenpHas gomyctuMas koHueHTpauus BemiectB — [I/IK). Ponbxumun B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MPUPOIHBIA Ta3, He(DTH),
OPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIILIJIEHHOCTH.

XUMHUYECKUI HKCIIEPUMEHT: M3ydy€HHE O00pa3loB MaTepUaioB (CTEKJO, CILJIaBbI
METaJUIOB, OJIMMEPHBIE MaTePUAIIbI).

MexknpeaMeTHbIe CBSI3H

Peanuzanusi MeXNpeIMETHBIX CBSI3€M Npu M3ydyeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS YepPe3 UCII0Ih30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATUN, SIBJSIONIMXCS CHUCTEMHBIMU [JISi OTACNIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO IUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS,
aHaIM3, CHUHTE3, KiIacCU(UKAIUsA, TCPUOIUYHOCTh, HAOIOJACHUE, DKCIICPUMEHT,
MOJICJTMPOBaHUE, WU3MEPECHHE, MOJICb, SBIICHHE, TMApPHUKOBBIA AP EKT, TEXHOJIOTHS,
MaTepHaIb.

dusnka: MaTepus, aTOM, AJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUI, W30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOTYIPOBOIHUKH,
TTUDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKAsh PEMIETKa, CIUIAaBbl, (PU3HUECKHUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, ILJIAHETHI, 3BE3MHI,
Comnnre.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOJIbI, MOJIC3HBIE
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIE PECYPCHI.
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TeMbl npakTHYECKUX PadoT:

1. JlabopatopHoe o0OpydoBaHME€ U TpuUEMbl oOpameHusi ¢ HuM. [IpaBuia
6e30macHo paboThl B XUMUYECKOM TaO0OPaTOpUU.

2. OuucTKa 3arpsi3HEHHON TOBApEHHOM COJIH.

3. [Ipu3Haky NpoTeKaHUsI XUMUYECKUX PEAKIHI.

4. TlonydyeHre KUCI0PO/Ia U U3YUEHHUE €r0 CBOMCTB.

5. [losmyueHue BO10OpoAa U U3yUEHUE ET0 CBOWCTB.

6. IIpuroroBieHue pacTBOPOB C OINpPEAEICHHON MacCOBOW J10JIel pacTBOPEHHOTO
BEILIECTBA.

/. Pemenue 5sKcrepuMEHTaNbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakuuu noHHoro oomeHa.

9. KauecTBeHHBIE peaKIMK Ha HOHBI B paCTBOpE.

10. [TomydyeHne aMmMuaka u U3y4eHHE €T0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a u i3y4eHHue ero CBOMCTB.

12. Pemenue skcnepuMeHTaNIbHBIX 3a1a4 1o Teme «Hemetamnst IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenne sKCriepuMEHTANBHBIX 337129 IO TeMe « MeTalIbl ¥ UX COSAUHECHUS.

[Ipu mnpoBenaeHHH MPaKTUUYECKOW pabOThl KaXIblil €€ 3Tam  BbIIOJHAETCS

oOyuarormumucst ¢ 3[IP BmecTe ¢ yuuTeneMm W moj e€ro pykoBoicTBoM. Ha mocke
00s13aTEeIbHO BBIBEIIMBAIOTCS TMpaBUiia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUIY paboThl, AaeTcs MNpaBuibHas 3amuch (GOpMyJ M YKa3blBaeTcs IEJb
npoBeaeHus paboTel. [Ipu HEOOX0IMMOCTH JaeTCsl BU3YallbHbBIN aITOPUTM BBIITOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBINOJHSEMBIX JEUCTBUN U
MOJIyYEHHOTO pe3yJIbTaTa.

KOHTpOJIbHO-I/ISMepI/ITeJILHbIe MaTEpPpHAJIbI 110 XUMHUH

Jis opraHu3aluu TPOBEPKH, ydyeTa M KOHTPOJIS 3HAHUW OOYyYaroIIMXCS IO
peIMeTy NMPeayCMOTPEHbl KOHTPOJbHBIE PabOThl, CAMOCTOSITENIbHbIE pa0OThI, 3a4€THI,
IMpakTH4ecKue paboThl, TecTUpoBaHUEe. OAHUM U3 METOIOB KOHTPOJIA pPE3YyJIbTaTOB
oOyuenusi obOyuwatomuxcs ¢ 3[IP sBaseTrcs MeTon MOIMBApUATUBHOTO 3KCIIPECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYMATEIBHBIMH YEPTAMU
ABJISIFOTCSL ONIEPATUBHOCTD, BBICOKAsS CTEIIEHb MHANBUAYaIN3ALMH 3HAHUI, CDABHUTEIILHO
MaJible 3aTpaThl BPEMEHH U TPYJla Ha IPOBEPKY OTBETOB O0YUYAIOIIHUXCS.

Jns oOyuvaromuxcst ¢ 3[IP Bo3MOkHO u3MeHeHHe (OPMYIUMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0y4aroumemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W MHUCBMEHHBIX HWHCTPYKIIUH,
YIPOILEHUE IIUHHBIX CIOKHBIX (POPMYJIUPOBOK MHCTPYKLUH, PEIIEHHE C ONOpPOM Ha
JITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON MH(DOPMALIHH.

KoHTpoubHbIe padoThI 10 TEMaM
B paboueit nporpamMmme npeaycMoTpeHo 9 KOHTPOJIbHBIX paldoT:
Konmponvnasa paboma Ne 1. TlepBoHauanbHble XUMWYECKUE TIOHSTHA.
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XHUMHUUYECKHE 3JIEMEHThI. XUMHUYECKUE (POPMYIIbI U YpaBHEHUS.
Konmponvnaa paboma Ne 2. Tlepuoaudeckas CUCTEMa XUMHUYECKHX DJIEMEHTOB

J.N. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponwvnasa paboma Ne 4. Kucnopoa. Oxcunsl. 'openne. Bogopoa. Kucnotsr.

Con.

Konmponvnas paboma Ne 5. O600111eHHEe CBEICHUA 0 BaKHEUIIIUX KJlaccax
HEOPTaHWYECKUX COCTUHCHUMN.

Konmponvnasa paboma Ne 6. IneKTpoIuTUUYECKAs JTUCCOIHAITHS.
Konmponvnas paboma Ne 7. Hemetaisbl.
Konmponvnas paboma Ne 8. Metamsl.

Konmponvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTraHUYECKOU XUMUHU.

16



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XUMHSD» TOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALMS K 00YUYEHHIO U LIeJICHANpaBICHHON TO3HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUN 32 XUMHYECKUMU
DKCIIEPUMEHTAMU;

OpMEHTalMsd Ha MPaBWIA WHIUBUIYAIBHOIO W KOJUIEKTUBHOIO O€30MacHOro
ITIOBEJICHUS TIPU B3aUMOACHUCTBUM C XUMUYECKUMH BEIIECTBAMU U COCTUHEHUSAMM;

IpaKTHYECKOoe U3yyeHue rnpodeccuil U TpyJa pazIudyHOIo poja, B TOM UYKCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBOKEHUE K TPYy U pe3yJibTaTaM TPYIOBOU AEATEIBHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY NIOCTPOCHMIO JaJbHEWIIEW WHIAWBHIYaJIbHON
TPaeKTOpUH OOpa30BaHUS Ha OCHOBE OpPUEHTUPOBKA B MHUpe mnpodeccuid u
PO EeCCHOHANIBHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHOUIEHUS K TPYY;

OCO3HAHUE CBOETO MOBEJEHUS C TOUKH 3PEHMSI ONTACHOCTU MM O0€30MaCHOCTH IS
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI IKOJOTHYECKON KYJIbTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS], TPUOOPETEHUE OIbITa SKOJIOTMUYECKU OPHUEHTUPOBAHHOM
IIPAKTUYECKOM ACATEIbHOCTU B )KU3HEHHBIX CUTyaLUsX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (puU3MUEecKoro
IICUXUYECKOTO 310POBb;

IIPUHATHE PELICHUM B )KU3HEHHOM CUTYallMU Ha OCHOBE IIEPEHOCA MOJIYYEHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIOIHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCHOJIb30BaTh HYKHYIO0 HH(POPMAILIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHON CUTYyalUU.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu yUeOHbIMU NO3ZHABAM ESIbHBIMU OCUCH GUAMU:

BBISIBJISITH IPUYHMHBI U CJCJACTBUS MPOCTHIX XUMHYECCKUX SBIICHUI;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JIOTUYECKUX OTepallnii;

CTPOUTH JIOTHYECKOE CYKJICHHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaIK3a, BKIIOYAIOIIEee
YCTaHOBJIEHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH;

BBIABJIATE ACUIMTBI HWHPOpMAIIUU, MAHHBIX, HEOOXOIWMBIX I pEIICHUs
IIOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TalOiuIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATH 3HAKU U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI petieHus1 y4eOHBIX U MO3HABATEIbHBIX 33/1a4 C TOMOIIIBIO M1e/1arora;

C MOMOIIBIO Meaarora MPOBOJUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3yUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXK]Yy COOOI;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIEHUS H
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKHUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKaTh WIM OTOMpaTh HMHPOPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB C Y4ETOM
MpEeUI0KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YU4EOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIKe 1eH,
pacrpenensiTh poJid, JOTOBAPpUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUICHUS TEpe.
ayaAUTOPUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYJAHMYECTBO W COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh MHIMWBHUAYAJIbHO W B TPYIIIE: HaXOIUTh oOIIee
penieHrue MU paspemarb KOH(IMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMH M ydeTa
UHTEPECOB; (OPMYJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJa/ia B OOUIUH MPOAYKT, IPUHUMATH U Pa3ICIsiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOoHn.

Osnadenue ynugepcaibHblMu y4eOHbIMU PECYyAAMUCHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4EeOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOM eI TeIbHOCTH;

BJIaJIETh OCHOBaMHU CaMOKOHTpOJIS, CAaMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B yUEOHOU M MO3HABATEIHHOM IESITEILHOCTH;

COOTHOCUTH CBOM JCHCTBUSl C IUJIAHUPYEMBIMHU PE3YyJIbTaTaMH, OCYUIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLeCCe MOCTHXKEHUS pe3ysibTaTa, ONPEAENSITh
CIOCOOBI ICUCTBUI B paMKaxX MPEUIOKEHHBIX YCIOBHUM U TpeOOBaHMIA, KOPPEKTUPOBATh
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJICHUS, TPeOyroIIne
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCSA K IPYrOMY YEJIOBEKY, EF0 MHEHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOOBI AEUCTBUM, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJIyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTH

COBPEMEHHOTI'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOLIEH KyJIbTYphl U MPAKTUYECKOM

JIESITEIbBHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOI'O OOIIECTBA; IOHUMaHUE MECTa

XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM NOHITUIHOIO anmapara i CAMBOJIMYECKOTO S13bIKa XUMUU JUIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XMMHYECKHUX

peakiui (C Omopod Ha aJIropuTM Y4YEOHBIX JEHUCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckord HomeHKaTypsl (IUPAC u TpuBranbHOI) M yMEHHE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEINS; yMEHUE

UCIIOJIb30BaTh MOJENIU JUJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C TOMOLIBI0 YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAaHUW Il YCTAHOBJIEHHUS B3aMMOCBA3EH

MEXIY W3YYEHHBIM MaTEpHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMI, a TAaKXKeE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU

XUMHUYECKON HHPOpMAaIIH, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM OObEeM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis),
XUMUYECKash peaklus, peakUUd COCOUHEHUs, PpEAKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIlIeHMs], peaKuu oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakluuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLMsl BEIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BAJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMUYECKasl CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJIAPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJsIpHas), MOH, KaTUOH, aHWOH, J3JEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAIMsI, peakUud HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAaHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpAaTHMBbIE pEaKLUU, CKOPOCTb XMMHUYECKOW pEeaKUuH, KaTaau3aTrop, NpeleibHO
nonyctumast konuenTpauus (II1K), koppo3ust meTainos, CIu1aBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs BJIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX MO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTAIIBHBIX U TEOPETHUYECKUX METOAAX MCCIENOBAHUS BEIIECTB U U3YUYECHUS
XUMHYECKUX PEAKIINN;

® IIPE/ICTABICHUE O NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX M CJOKHBIX BEIIECTB OT
MOJIOXKEHUSI AJIEMEHTOB B [lepuonnueckoit cucreme (B MaJIbIX EpUOax U IIIaBHBIX
NOATPYINAxX) W SJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
MOJIOKEHHUsT  dJeMeHTa B llepuogmueckol  cuctemMe € YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO DJIEKTPOHOB), PpACHpENeICHUEM  DJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAIHUS U KaJbLIUS;
KJIACCU(PUIMPOBATh XMMHUUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesiCHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KJIACCU(PUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKLUU C ONOPOM Ha CXEMBbI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3MYECKHEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOA, 030H, BOJOPOA, FpaduT, anmas, KpEMHUH,
a3oT, hochop, cepa, XJI0p, HATPU, KAJTUA, MATHUM, KAJIBLIWIA, aTFOMUHUHI, JKEJE30)
U CIIOXHBIX BELIECTB, B TOM YHUCJE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTamuioB [ - IIA rpynm,
amomunusi, menu (1), numaka, xeneza (11 u III), okcuner yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a3oTHCTasA, a30THas, ¢pocopHas, yrojapHas, KpEeMHHEBass KHUCIOTa U HUX COJIN);
ONMCHIBATH C ONOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHUE NPOrHO3UPOBATH U
XapaKTEPU30BaTh CBOKWCTBA BEUIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE NPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOYHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAILCHU B Pa3IUYHBIX YCJIOBUSAX, BIJIMSAHHE BEIIECTB U XUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOUIYIO MPUPOIHYIO CPEAY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alropuTMy Y4eOHbIX IEUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB / TPYII HEOPTaHUYECKUX BEILIECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXIAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTa B COECIUHEHWH, MACCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, OOBEM Ta30B C
ornopoil Ha o0mue (HOopMyJibl; YMEHHE MPOBOAUTH PACUYEeThl MO YpPaBHEHUSIM
XUMUYECKUX pEaKlIUid U HAXOAUTh KOJMYECTBO BEIIECTBA, O0BEM U MacCy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOMl Ha oOpaszell, aJroOpuTM Y4eOHBIX
JICCTBUI;
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® BJIAJICHUE OCHOBHBIMHM METOJAaMHU HAyYHOTO MO3HAHUA (HAOII0ACHHUE, U3MEPEHUE,

HKCIIEPUMEHT, MOJCIIMPOBAHNE) MPU U3YUCHUH BEUIECTB U XUMUYECKUX SBIICHUHN

C OTOPOM Ha aNTOPUTM Y4EeOHBIX JEHCTBUI; yMEHHE CPOPMYIUPOBATH MPOOIEMY

U MIPEIJIOKUTH IYTH €€ PEIICHHUs C TOMOIIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHOM

paboThl C XUMUYECKHMMH BEIIECTBAMHU, XUMUYECKOW MOCYAOH M JTaOOpPaTOPHBIM

000pyIOBaHUEM;

® HAJIWYHME MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUSA U OCYIIECTBICHUS CIEAYIOIINX

XUMHUYECKUX IKCIEPUMEHTOB O]l PYKOBOACTBOM YUUTENS C OOCYKACHUEM ILJIaHA

paboThI WM COCTABJICHUEM TAOJIMIIBL:

U3y4eHUE U ONMucaHue (PU3NIEeCKUX CBOMCTB BEILIECTB;

O3HAKOMJIEHHUE C (PU3MUECKUMH U XUMUYECKUMU SIBJICHUSIMH,

OTIBITHI, WIUTFOCTPUPYIONINE TMPU3HAKN MPOTEKAHMSI XUMUIECKIX PEAKITHIA;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

NOJIy4YEHHUE KUCIOPOJa U U3YyUEHHE €0 CBOICTB;

MOJIy4YEHHUE BOJIOPO/Ia U U3yUEHHUE ETO CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3y4eHue ero CBONCTB;

MOJTyYeHUE aMMHAaKa U U3YYCHHE €r0 CBOICTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE W OINHCAaHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB;

NPUMEHEHUE MHIUKATOPOB (JJaKMyca, METUJIopaHka U (eHondTanenHa) 1js
OTIpe/IeTICHUS XapaKTepa CPeibl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4YE€HHE B3aUMOACHMCTBUS KHCIOT C METaJUIaMHM, OKCHAAMHU METaJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJJTHOTO METajljla IPyTUM U3 pacTBOpa COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCUAOB ATIOMUHMS U IUHKA;

pellleHne  HKCIEPUMEHTaJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChl
HEOPTaHUYECKUX COCTMHECHUIN,;

pelIeHne  JKCIEPUMEHTANbHBIX  3alad Mo TeMe  «DJIEeKTPOIUTHUECKas
TVCCOITAITASY,;

pelIeHrne SKCIIePUMEHTAIbHBIX 3a71ad Mo Teme «BakHeirme HeMeTamTsl U UX
COCITUHEHHUSI;

pelIeHre KCIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTamibsl U ux
COCITUHEHHUSI;

XUMHYECKHUE 3KCIIEPUMEHTBI, WJUTIOCTPUPYIOLINE MPU3HAKU MTPOTEKAHUS peaKui
MOHHOI'0 0OMEHa;

KayeCTBEHHbBIE PEaKIIMU Ha IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-
, Opomu-, nvoaua-, cyasdar-, pocdar-, kapOoOHAT-, CUIMKAT-AHUOHBI, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI, MarHU, KaJIbITUs, ATFOMUHHUS, Kee3a (2+) mwkenesa (3+), meau (2+),
UHKA;

YMEHHME MPEACTABIIATh PE3yJbTaThl dKCIepuMeHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJINIL U BBISABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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® BJIaJICHUEC TMpaBWIaMHU O€30MacCHOTO OOpalleHuss ¢ BEIIeCTBAMH,
UCIOJIb3yeMbIMU B TIOBCEAHEBHOM JKM3HHM, a TaKXe MpaBUIAMHU
MOBEACHUS B IEJISIX COEPEKEHHSI 3I0POBbS U OKPYKAIOIIEH TPUPOAHON
Cpenbl; TMOHMMaHUE Bpena (OMACHOCTH) BO3JECUCTBUS Ha JKHUBBIC
OpraHU3MBbl ONPEIECICHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHbBIIICHUS U
OpEeIOTBPAIICHUS] MX BPEIHOIO BO3JIEUCTBUSI; TMOHMMAHHUE 3HAYCHUS
KUPOB, OCJIKOB, YIJIEBOJIOB AJI1 OpraHHU3Ma YeJIOBEKa;

® BJaJCHUE OCHOBAMHU XMMUYECKOW TPAaMOTHOCTHU, BKIIIOUAIOIIECH YMEHHE
MPaBUJILHO WCIIOJIH30BAaTh M3YYCHHBIC BEIIECTBA M MaTepHANbl (B TOM
4uClie, MUHEPAIbHbIE YJIO0OpEHUs, METaulbl U CIUIaBbl, MPOJYKTHI
nepepaboTKU  MPUPOJHBIX  HCTOYHUKOB  YIJIEBOJOPOAOB  (YIUId,
OpupoAHOro Trasza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOU3BOJICTBE;  YMEHHUE  MPUBOJUTH  MPUMEPHl  MPABHIBHOTO
UCIIOJIb30BAHUS U3YUCHHBIX BEIIECCTB U MaTEPUAJIOB,;

® YMEHHME YCTaHABIWBAaTh CBA3M MEXIy peaJbHO HaOII0AACMbIMU
XUMUYCCKUMH SIBJICHUSMHU U MPOIIECCaMU, TPOUCXOISIIUMH B MaKpO- U
MUKPOMHUPE, OOBACHATH MPUYMHBI MHOTOOOpa3Ws BEIIECTB;, YMEHHUE
WHTETPUPOBATh XUMHUYECKHE 3HAHWS CO 3HAHUSAMH JPYTUX YICOHBIX
MPEIMETOB C MOMOIIBIO TIEIarora;

e mpeacTaBiieHHe O cdepax npodecCHOHANIBHOM  IESTEIBHOCTH,
CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMU
Ha JIOCTHMIKEHUSX XHMMHYECKOM HAayKH, HaJIUYUEe OTbITa pPabOThI ¢
pa3NIUYHBIMM ~ HMCTOYHUKAMH HHPOpMAIMM 10 XUMHUHM (HAYYHO-
NOMyJIsipHAs JTUTEPaTypa, CIOBAPH,CIIPABOYHUKHN, HHTEPHET-PECYPCHI) C
OMOpPOM Ha aNTOPUTM: YMEHHE OOBEKTHUBHO OLEHUWBATH MH(OPMAIUIO O
BEIIIECTBAX, MX MPEBPAIICHUAX U MPAKTHICCKOM MPUMCHCHHH.

TpeOoBanusi K NpeAMETHBIM Ppe3yJabTaTaM OCBOCHUS Y4eOHOro
npeaMera
«XuMus»», pacnpeaejieHHbIe 110 roxaM 00y4eHus

PesynpraThl 1o roaam (GopMyIupYyIOTCS MO NPUHIMUIY A00aBIEHUS
HOBBIX PE€3YyJbTAaTOB OT I'0Jla K TOAY, YK€ Ha3BaHHbIC B MPEIBIAYIINX rofax
IIO3UIIMK, KakK IIPaBUJIO, JOCJIOBHO HE IIOBTOPSAIOTCA, HO YUYHUTHIBAKOTCS
(pe3yapTaThl OYEPEOHOrO ToJa IO YMOJYAHUIO BKJIKOYAKOT PE3YJIbTaTh

NpeabIAYIIUX JIET).

8 KJIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX MOHSATUM: aTOM, MOJIEKYJIa,
XUMHUUYECKUN BJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECh
(omHOpOIHAasT U HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHas M
MOJIEKYJIIpHAsE Macca, KOJIMYEeCTBO BELIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTAa B COEIUHEHUHU, MOJISIPHBIA O00BEM,
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OKCHUJ], KHCIIOTa, OCHOBaHHUE, COJb, 9271eKmMpPOOMpUYameIbHOCms, CTENEHb
OKHUCJICHHS, XHMHYECKas pEakius, KiacCupukamus peakmuii: peaxiuu
COCIMHCHHUS, PEAKIIUU PA3JIOKEHUS, PEAKIINK 3aMEIICHHsI, PEaKui oOMeHa,
9K30- U SHIO0TEPMHUUECKHUE PEAKIINU; MeNn10801 I gexm peakyuu, aIpo aToma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOuTalb, paguyc aroMa, XMMUYecKas
CBsI3b, MOJISIPHAS M HETMOJSIPHAsl KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, HOH,

3mech W jgaiee KypcMBOM O003HAYaIOTCA IUIAHUPYEMBIE MPEIMETHBIC
pe3yJbTaThl, KOTOpPhIE MOTYT OBITb  IMOTCHIMAJIBHO JOCTHUTHYTHI
obOyuaromumcst ¢ 3I1P, HO He sABIAIOTCS 00sA3aTEIBbHBIMU. KAaTHOH, aHHUOH,
pacTBOp, MaccoBas JI0J1s BellecTBa (MPOIICHTHAS KOHIICHTPAIIKS ) BPaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MMOHITHH (CM. II.
1) UTIPUMEHSATH 3T MOHIATHS NIPU ONMCAHUH BEIICCTB U MX MPEBPAICHUN;

UCIIOJIb30BaTh XMMUYECKYI0O CHUMBOJHUKY JHJisi COCTaBJIeHHsS (opmyl
BEIIECTB, MOJICKYJISIPHBIX YPAaBHEHHN XWMHUYECKUX PEAKLUH, JIEKTPOHHOIO
OajaHca;

OTIPENICIISATh BAJICHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX;
CTEIICHb OKUCIICHUSI JIEMEHTOB B OWHApPHBIX COEAMHEHHUSX C OMOpOM Ha
ONPEAEIICHHUS], B TOM YHUCJIE CTPYKTYPUPOBAHHBIC; TPUHAJICKHOCTD BEILIECTB K
ONpeAeNEHHOMY KJIACcCy COEIMHEHUN Mo (opMyaM; BHJI XUMUUYECKON CBA3U
(KOBaJICHTHAsl ¥ MOHHAsI) B HEOPTraHUYECKUX COCTUHCHUSX;

WMETh TPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUH, YMETh C
MIOMOIIBI0  YYUTENSI TNPUMEHSATH CUCTEMY XHMHUYECKUX 3HAHWM, IS
YCTAHOBJIEHHSI B3aWUMOCBSI3M MEXKJY HW3YYEHHBIM MaTepUAIIOM U IIpU
MOJIYYCHUH HOBBIX 3HAHUM, a TaKKe pH paboTec MCTOUHUKAMU XUMHUYECKOU
uHdopmaruu. OpUeHTUPOBATHCA B MOHSATUAX U ONIEPUPOBATH UMH HA 0230BOM
YpOBHE, TPHUMEHSTh TPU BBHITIOJHEHUU YYEOHBIX 3aJaHUNl M PEIICHUH
pacyeTHBIX 3a7a4 C OTMOPOM HA aNrOPUTM YYEOHBIX JCUCTBUI H3yYCHHbBIC
3aKOHbI M TE€OPUHU: 3aKOH COXpaHeHusi maccel, [lepuonnueckuin 3akon I.U.
MeHnneneeBa, 3akon nocmoancmea cocmasd, 3aKOH ABOragpo; aTOMHO-
MosiekyysipHas Teopusi. COOTHOCHUTH 00O03HAYEHHUS, KOTOPhIE HUMEIOTCS B
tabmuie «llepuoauueckass cucrtemMa Xxumudeckux odnementoB J[. .
MenpaeneeBa» C UYHMCIOBBIMH  XAPAKTEPUCTUKAMH CTPOCHUS  aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsij sipa, 00IIee YUCIO AJICKTPOHOB U
pacrpe/iesieHue UX M0 JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI;  HEOPTaHUYECKHE
BEILIECTBA; XMMHUYECKUE PEAKIUU (MO0 YUCITYy U COCTaBy YYacTBYIOIIMX B
peakiuu BENMIECTB, MO TEIIOBOMY 3(PdeKTy, N0 HN3MEHCHHIO CTEIEHU
OKHUCIICHUS] XUMUYECKUX 3JIEMEHTOB) C OMOPOU HA CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPXKAAsd OINHUCAHWE MPUMEPAMH MOJICKYISPHBIX
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YPAaBHEHHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI C OITIOPOUN HA CXEMBI,

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX COCTaBa U
CTPOEHHUS; BO3MOXHOCTH MNPOTEKAHUS XUMHYECKUX MPEBpAILICHUN B
Pa3TUYHBIX YCIOBUAX TOCIIE TIPEABAPUTEILHOTO 0OCYKICHHS C II€IaroroMm;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIDHYIO MAacChl
BEII[ECTB; MAaCCOBYIO JOJI0 XUMUYECKOT0 3JIEMEHTa 10 (opMyJie COCAUHEHUS;
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE; MPOBOJIUTHh PACUETHI MO YPABHEHUIO
XUMHYECKOUN PEAKIIUU C ONOPOM Ha aITOPUTM;

IPUMEHSTh OCHOBHBIE OIEPALMN MBICIUTENBHON ESITEIBHOCTH —

aHaJIM3 MCHHTE3, CpaBHEHHE, 0000IIeHUE, CHCTeMaTHu3aIus,
KJ1accudukanus, BBISIBICHUE TPUYAHHO-CJIEACTBEHHBIX

CBSI3€M — JIJI1 M3Y4YEHUS CBOMCTB BEHIECTB M XUMUYECKUXPEAKIINM;
€CTECTBEHHO-HAYyYHbIC  METOJbl I[O3HAHUA — HaOMIOACHUE,

U3MEpeHHe, MOJCIUPOBAHUE,  JKCHEPUMEHT  (peaibHulil U
MbICIIeHHbII) TIOA PYKOBOACTBOM TI€/1arora;clieZIoBaTh MpaBUIaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0N 1 JTabOpaTOpHBIM 000PYIOBAaHUEM, a TAK)KE TPaBHIIAM
oOpaIteHus ¢ BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSMH IO BBITTOJTHCHHIO
7a00paTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJYYEHUIO H COOMPaHUIO
ra3o00pa3HbIX BEIIeCTB (BOJOPOAa U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C OIpeesIEHHON MacCOBOM J0JieH pacTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE DKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
IIeJI0YeH M KHUCJIOT C TOMOINbI0 HHAMKATOPOB (JMakMyc, deHondTaiens,
METUJIOpAaHX K W Jp.), TOATBEPXKIAIOIMIMX  KAUYEeCTBEHHBIH  COCTaB
HEOPTaHWYCCKUX BEMIECTB (KAYCCTBEHHBIC pEaKIWM HAa HWOHBI) TIOJ
PYKOBOJICTBOM TI€arora.

9 KUIACC

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHATHI: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE
BEILECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasl PeaKIus,XUMUYECKasi CBS3b, Men1080u d¢hghekm peaxyuu,Moib,
MOJISIPHBIN 00BbEM, pacTBop; AJICKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJIUTHYECKAsT TUCCOLMALMSA, PEaKIMd UOHHOTO OOMEHa, KaTalau3arop,
Xumuieckoe  pagHogecue, obpamumvlie U  HeoOpamumwvle — peaxyuu,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIMK, OKUCIUTEIb, BOCCTAHOBUTEND,
OKHUCJICHHEH BOCCTAHOBJICHHE, AJTOTPOTHS, aM(POTEPHOCTh, XUMHUUECKAsI CBS3b
(KOBaJICHTHAsi, HWOHHAs, METaJUIMYecKas), KpUCTAUIMYeCKas pEeIIETKa,
KOppO3usi Memalios, Chidgvl;, CKOPOCHb XUMUYECKOU peakyuu, TPEAETbHO
nonyctumas koHuentpauus (IIJ1K) Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN (CM. TI.
1) UIPUMEHSATH 3T MOHITHS [IPU ONMCAHUH BEIIECTB U MX MPEBPALCHUN;

WCIIOJIB30BaTh 3HAKM W CHUMBOJIBI I (PUKcanuu  pe3yibTaToB
HAOJIOICHW, COCTaBICHHST (OPMYJT BEIIECTB W YPAaBHEHUH XUMHUYECKHUX
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peakiui, 3amucu JaHHBIX yciaoBuM 3anad. Mcmosb3oBath 0003HAYEHUS,
umeromecs B [lepuoanueckoil cucrteme MTAOIUIE PACTBOPUMOCTU KHUCIOT,
OCHOBAaHMW W COJEX B BOAE Ui BBINOJHEHMS 3aJaHHUU. ONPENEIATH
BaJICHTHOCTb U CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOrO0 COCTaBa; NMPUHAIUICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCy
COCIIMHEHUI C ONOPOM Ha OIPEAENICHUs, B TOM YHCIE CTPYKTypPUPOBAHHBIC,
BUJbl XUMHUYECKOW CBsI3M (KOBaJECHTHAas, WOHHAs, METaJUIMYeCKasi) B
HEOPraHWYECKUX COEIUHEHUSX; 3apsi HMOHA [0 XUMHYECKOH (opmyiie;
XapakTep Cpeabl B BOJAHBIX pacTBOpax KHCIOT HW  INEJIOYeH, mun
KPUCMALIU4eCKOU peuémKy KOHKpPEemHo206euecmea,

packpeiBath cMbich Ilepuonmnueckoro 3akona [[.M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: ONnUCbIGAMb U  XAPAKMepu3o8ambs
Tabnuunyo (opmy Ilepuoandeckoil CHCTEMBI XUMHUYECKHUX DIIEMEHTOB:
paznuyaTh TOHATHS «rJaBHas mnoarpymnmna (A-rpynma)y W «1moOo4YHas
noarpynna (b-rpynma)», Mansie U OONbIIME NEPUOABL, COOMHOCUMb
0003HaYeHUs, KOTOPhIE UMEIOTCS B MEPUOJNYECKON TAOIUIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTAB U 3apsij
aapa, oOllee YHUCIO 3JIEKTPOHOB U PACIpPEAENICHHE HX IO 3JIEKTPOHHBIM
ClIOSIM); 00®bACHAmMb OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHHUU B IIPEAENIax MaJIbIX MEPUOJIOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUSHX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE JIEMEHThI; HEOPTAHUYECKHE BEIIECTBA;

XUMUYECKHE PEAKIHNH (TI0 YUCITY M COCTABY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
0 TEIUIOBOMY 3(PPEeKTy, MO0 U3MEHEHUIO CTEIEHEH OKUCICHHSI XUMHUYECKHUX
AJIEMEHTOB) C OIIOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUIECKUEe XUMUUECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIAs ONMCAHUE NPUMEPAMHU
MOJICKYJSIDHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX XHMHUYECKUX
PEaKLHii C OTIOPOM HA CXEMBI;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOM AUCCOLMALMUA KHUCIIOT,
LIEJIOYEN U COJIEM; MOJIHBIE M COKPAIEHHBIE YPABHEHUSI PEAKUUA MOHHOIO
oOMEHa;  ypaBHEHHUS pEaKIui, TMOJATBEPKAAOIINX  CYyIIECTBOBAHHE
T€HETUYECKOM CBS3U MEXKY BEIIECTBAMU PA3JIMUYHBIX KJIACCOB;

PAcCKpbIBATh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN
MOCPEJICTBOM COCTABJICHMS DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

IPOTHO3UPOBAaTh CBOKMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOECHUS;
BO3MOYHOCTH MPOTEKAHUS XUMHAYECKUX MIPEBPALLICHAN rnocyue
PEeABAPUTEILHOT000CYKIEHUS C TIEAaroroMm;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB; MAaCCOBYIO JIOJIF0 XUMUYECKOIO 3JI€MEHTa 1Mo (OpMyJie COeTUHEHUS;
MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI MO YPABHEHUIO
XMMHYECKOMN PEAKLIUH C OTIOPOU Ha aJITOPUTM;

ClIeA0BaTh IPAaBWIAM  IIOJb30BAHUS XMMHMYECKOM IOCYAOM H

25



7a00paTOpHBIM  00OpYJOBaHMEM, a TakKe TMpaBuiIaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH TI0  BBITTOJTHCHHIO
7a00paTOPHBIX ~XMMHUYECKHX OMNBITOB MO TMOJIYYECHUIO H COOMpPaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKHUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE KAueCTBEHHBIM COCTaB
Pa3IMYHBIX BEUIECTB: PACMO3HABATh OIBITHBIM TYTEM XJIOpUA- OpOMUI-,
UoIu-, KapooHaTt-, hocdar-, CHIUKaT-, CyabhaT-, THAPOKCUI-MOHBI, KATHOHBI
AMMOHHUS W HWOHBl HM3YyYEHHBIX METAJJIOB, TMPHUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTAaHWMUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OTICPAIlMU MBICTUTEILHOW ACSITCIbHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CHUCTEMATHU3aIUIO, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3¢H — ISl W3YYCHHS CBOWMCTB BEIIECTB M
XUMUYECKUX  PEAKIUH; CeCTCCTBCHHO-HAYYHBIC METOJAbI TIO3HAHHS  —
HAOIIO/IeHNEe, W3MEPEHUEe, MOJICITUPOBAHNE, OJKCIEPUMEHT (pCaIbHBIN |
MBICIICHHBIH ).

MpEe3eHTalUEeN ¢ yUETOM 0OCOOEHHOCTEN ayAUTOPUU O0YHAOITNXCS.
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