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I[TOACHUTEJIBHA A 3AIINMCKA

denepanpHas paboyas mporpamma 1Mo XMUMHU Ui 0OydalolUXCs C 3a7epiKKOU
ncuxuyeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOro 00IIEro 0Opa3oBaHUS
MOJATOTOBIEHa Ha OcHOBe @DenepanbHOr0 TOCYIapCTBEHHOTO 00pPa30BaTEIbHOTO
cTaHaapra ocHoBHoro obmero oOpazoBanus (IIpukaz Munmnpocsemnienusi Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), denepanbHON aganTUPOBAHHON
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs sl OOYUYarOIIMXCS C
OrpaHUYECHHBIMU BO3MOXKHOCTAMHU 3710poBbs (IIprka3z Munnpocsemenus Poccun ot 24
HOs1IOpst 2022 1. Ne 1025), denepanbHoii pabouelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHusi 10 ydyeOHOMYy mnpeaMery «Xumusi», DenepanbHOM MOPOrpPaMMBbI
BOCIIUTAHUS, C YYETOM PACIPEACIIEHHBIX MO KjaccaM IpOBEPSIEMBIX TPEOOBAHMNA K
pesynbraram ocBoeHusi denepabHON aIanTUPOBAHHOW 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 0011ero o0pa3oBaHusi [Jii OOYyYalolIUXCS C 3aJePKKOM TCUXUUYECKOTO
Pa3BUTHUS U DIIEMEHTOB COJIEP>KaHUsI, IPE/ICTABICHHBIX B YHUBEPCATHHOM Koaudukarope
no xumuu, KoHmenmuu mnpenogaBaHusi ydeOHOTo mpeaMera «XuMUs» B
oOpazoBarelibHbIX opraHuzanusx PO, peanusyronmx oCHOBHbIE 00111e00pa3oBaTeibHbIC
MIPOTrPaMMBl.

[Iporpamma o xumuu paspaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3aHUM pabouei MpOorpaMMebl 0 y4eOHOMY MPEIMETY.

VYyebnusiii  npeamer — «XUMHUS»  BXOAUT B NPEIMETHYIO  00JacThb
«EcTrecTBeHHOHAayUYHbIE NpPEAMETHY. B cucremMe ecTeCTBEHHOHAy4yHOro 0Opa3OBaHMS
XUMHSI KaK y4eOHBIN MpeIMET 3aHMMAET Ba)KHOE MECTO B MTO3HAHUM 3aKOHOB MPHUPOJIbI,
(GbOopMHpPOBaHUM HAay4YHOW KapTHUHBI MHUpPA, CO3JaHUU OCHOBBl XMMHYECKHUX 3HAHUH,
HEOOXOIUMBIX JJIsi TIOBCEIHEBHOM >KM3HM, HABBIKOB 3J0POBOr0 M 0O€30IMaCHOrO IS
YyelloBeKa M OKpYyXKarollled ero cpeabl oOpa3a >KU3HU, a TaKXKe B BOCIHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBL

YcenemHocTh M3y4eHUs XMMHUHU CBSI3aHA C OBJIAJACHUEM XHUMHUYECKHUM SI3BIKOM,
coOnro/ileHeM TpaBuyl  0Oe30MacHOM paboOThl MpU  BBIMOJHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XHUMHH C IPYTMMHU MpPEAMETaAMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJItOUaeT B ce0s1 OCHOBBI HEOPIaHUYECKOM U OPTraHUYECKONW XUMHH.
['maBHOM Hsieelt mporpaMMBbl SIBISIETCS CO3/1aHUe 0a30BOI0 KOMIUIEKCA OMIOPHBIX 3HAHUHN
M0 XMMHUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOLIEH BO3pAcTy OOYyYarOLIUXCS M HUX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conxepkaHnu TaHHOrO Kypca IpEeACTaBICHbI OCHOBOMOJIAraIINE XUMUYECKHE
TEOPETHUYECKUE 3HAHUS, BKJIIOYAIOLIME HM3YYEHHE COCTaBa M CTPOCHHUS BEILECTB,
3aBUCHMOCTH HX CBOWCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOWMCTB BELIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUUYECKUX NPEBPALLECHUN U IIyTEH YIIPABICHUS] UMU
B LIEJISIX MOJyYEHHUs BEIIECTB U MAaTEPUAJIOB.

TeopeTH4ecKyt0 OCHOBY M3YUY€HHS] HEOPTaHWUYECKON XMMHH COCTABJISIET aTOMHO-
MoJieKyssipHoe yuenue, llepumoamueckuii 3axkon .M. MenngeneeBa ¢ KpaTkumu



CBEICHUSMH O CTPOCHUMH aToOMa, BHUJAX XWMHYECKOM CBSA3H, 3aKOHOMEPHOCTSX
IIPOTEKAHUS XUMUYECKUX PEAKIIMI.

B m3ydeHnu Kypca 3HauMTENbHAS POJIb OTBOAUTCS XUMHUYECKOMY IKCIIEPUMEHTY:
IPOBEJICHUIO TMPAKTHUYECKUX U J1a0OpaTOPHBIX pabOT, ONHMCAHUIO PE3YJbTAaTOB
YUYEHMUYECKOT0 SKCIEPUMEHTa, COOJIOJEHUI0O HOPM U TpaBui Oe30macHoil paboThl B
XUMHYECKOH J1abopaToOpHH.

Peanu3zanus qaHHON MporpaMMsbl B Ipolecce 00yueHus MO3BOJIUT 00YyYaroIuMCs
¢ 3I1P ycBOUTH KJIFOUEBBIE XMMUYECKUE KOMIIETEHIIUN U IOHSTH POJIb U 3HAUCHHE XUMUU
Cpelr OpYruX HayK O IPUPOJE.

N3yuenue xumuu crnocoOCTByeT (OPMHUPOBAHUIO Y OOYYAIOMIMXCS HAYYHOIO
MHUPOBO33PEHHUS, OCBOCHHIO OOIICHAYYHBIX METOAOB (HaOiIoneHue, HW3MepeHue,
HKCIEPUMEHT, MOJECIUPOBAHHUE), OCBOCHMIO IMPAKTUYECKOIO IPHUMEHEHUS Hay4HbIX
3HaHWI, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA3SX ¢ mpeaMeramMu «OKpyKaroIuii MUp»,
«Dusukay, «buonorusy, «l'eorpadpus», «Maremarukay u GOpPMUPYET KOMIETEHITUH,
He0OXO0UMBbIE I IPOJOJKEHHsI 00pa30BaHus B 00J1aCTU €CTECTBEHHBIX HayK.

N3yuenne xumum crmocoOCTByeT pa3BuTHIO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOIO  BOOOpa)keHUs,  (YHKIMOHAJIbHOM  IPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTHUYECKUA AHAIM3UPOBATH HH(POPMALUIO, TPEICTABICHHYIO B
pa3iauuHbIX ¢opmax. 3HAYMMOCTh IpeaMeTa JUIsl pa3BUTHUS KU3HEHHOM KOMIIETEHIUU
oOyuatomuxcst ¢ 3I[IP 3akmioyaercss B YCBOGHMM OCHOBbI XUMHUYECKHUX 3HAHUU,
HEOOXOAMMBIX IJI1 MOBCEIHEBHOM W3HM;, HABBIKOB 3J0POBOTO M O€30MACHOIO IS
4eJI0oBeKa M OKpYXKarolled ero cpenbl odpasa >kKU3HHU; (POPMHUPOBAHUM HKOJIOTHUYECKOM
KYJbTYpBI.

[IporpamMma oTpaxaer coiepxaHue OOyueHHUs HpeaMeTy «XHMHUS» C YUETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTelt oOyyvaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeIMeToM «XUMUS» MPEICTaBIsIeT ONPEACICHHYI0 TPYAHOCTh ISl OOYYaromMXcs C
3IIP. D10 cBsi3aHO C OCOOEHHOCTSAMHU MBICIUTEILHON J1€ATENbHOCTH, NEPUOINIECKUMHU
KOJI€OaHUSIMU BHUMAaHMsI, MaJIbIM 00bEMOM MaMATH, HEJOCTATOYHOCThIO OOIEro 3amaca
3HAHWM, MOHWXEHHBIM IT03HABATEIbHBIM HHTEPECOM M HHU3KHMM YPOBHEM pEUYEBOTO
pa3BUTHS.

Jnst mpeononeHuss TPYAHOCTEW B M3YYEHUM YYEOHOro IpeameTra «XHUMHs)
HeoOxoauMa ajantanus o0bemMa U XxapakTepa yudeOHOro Marepuaia K 03HaBaTeIbHbIM
BO3MOYKHOCTSIM JIAHHOW KaTeropuu OOYyYarolIUXcCs, YUET UX OCOOEHHOCTEW pa3BUTHSL:
UCIIOJIb30BAHNUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX M  MEXIPEIMETHBIX CBS3EH,
IIOCTENIEHHOE YCJIOKHEHNE N3Y4aeMOro MaTepHaa.

[Ipn wu3ydeHnMn XUMHUHU HEOOXOAUMO OCYIIECTBIATH B3aUMOJACHCTBHE Ha
IIOJINCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA U3y4daTh B IMPOLECCE MPAKTUYECKOUN
NEeSATENbHOCTH. BO3MOKHO BBIIETIEHUE OTAENBHBIX YPOKOB Ha PELICHUE 3a1a4 B CBA3U CO
CIO)KHOCTBIO aHanu3a Tekcra ooOywaromumucs c¢ 3IIP. Opranumdeckoe eauHCTBO
MPAaKTUYECKOM M MBICIUTEIBHON JEATEIbHOCTH OOYYarOIIMXCS Ha YpOKax XWUMUHU
CHOCOOCTBYET NMPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHMUYECKUX 3HAHUH U
yMmeHuid. Ocoboe BHUMAaHHE NPU U3YYEHUU XUMHUU YIEISETCS U3YUYEHUIO «CKBO3ZHBIX»
HNOHATUH U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.
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Lenu u 3agaun u3ydyeHus y4eOHOro npeameTa « XuMHus»

O6mume uenu wu3ydeHUs YyuyeOHOro rmnpeamMeTa «XUMHUS» TPEJCTaBICHB B
OdenepasibHOM  paboueil mporpamMme OCHOBHOro obOmiero oopazoBanus. OnHu
aKTyaJIM3UpPOBaHBl C YYE€TOM HOBBIX TMPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHusI, HANPaBJIEHHOCTU OOYYEHHS HAa PA3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa W Oo0mel KymbTypbl. OOydeHUE YMEHHIO YUUTHCS U
MIPOJIOJDKATh CBOE 00pa30BaHNE CAMOCTOATEIBLHO B HACTOSIIIIEE BPEMS SIBIISIETCSI OTHON U3
BOKHEUIINX PYHKIMI Y4eOHBIX MPEIMETOB, B TOM YHUCIIE U «XUMUN.

Jst obyuatomuxcst ¢ 3[1P, Ttak ke, Kak ¥ i1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBaIOIIUX OCHOBHYIO 00pa3oBaTeIbLHYIO pOoTpaMMmy,
JTOMUHHPYIOIIEe 3HAUCHNUE TPUOOPETAIOT TAKUE 1IEITH, KaK:

dbopMUpOBaHME  WHTEUIEKTYaJbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO PEILICHUH, CTOCOOHOM aJanTUpOBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

HAMpaBJICHHOCTh OOYYEeHMS] HAa CHCTEMAaTUYECKOE€ MPUOOINECHHE YyYallluxcs K
CaMOCTOSITENIbHOW MO3HABATEIBLHOMN JIESITEIbHOCTH, HAYUYHBIM U MIPAKTUYECKUM METOJIaM
Mo3HaHUA, (HOPMHUPYIOITUM MOTHBAIUIO U PA3BUTHUE CIIOCOOHOCTEH K XUMMUH;

obecrieueHne yCIOBUM, CITOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyHAIOITUMHUCS OTIbITA
pa3HOOOpa3HOW JEeSATEIHHOCTH, IO3HAHUS W CaMOIO3HAHUS, KIIFOUYEBBIX HAaBBIKOB
(KJTI0YEBBIX KOMIETEHIINN ), UMEIONTUX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB
NeATEeNbHOCTH;

dbopMupoBaHUE YMEHUI OOBACHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIEr0 MUpPa Ha
OCHOBAHWHM 3HAHUM U ONBITA, MTOJYYEHHBIX MPU U3YYCHUU XUMUU;

dbopMupoBaHue y OOYyYArOMIMXCS TYMaHUCTHUYECKUX OTHOILIECHUMW, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHWN i1 BBIPAOOTKU HSKOJOTHYECKH II€JIeCO00pPa3HOro
MOBEICHMSI B OBITY M TPYAOBOH NEATEIBHOCTU B IIEJISIX COXPAHEHHS CBOETO 37I0POBBS U
OKPYXKAIOIIEH ITPUPOTHOUN CPELBI;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHMSI OOIIEUETIOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TTPOQUIIS U HAMIPABIECHHOCTH JIaJIbHEHIIIET0 00yUeHHUS.

Kypc HanpaBieH Ha penieHue caeayonmx 3a1ad, 00eCeuynBaoIuX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIBHOCTHOIO MOAXOAOB K OOYUYEHHIO XHUMHUU
oOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

dbopMHUpoBaHHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX IMPEACTABICHUNA O
BEILIECTBAX, UX NPEBPALICHUAX U MPAKTUIECKOM IIPUMEHEHUU; OBJIAJICHUE TTOHATUHHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUMU;

0CO3HAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOM HayKu Kak o01acTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUUYECKUX TPEBPAIICHUN HEOPraHWYECKUX U
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTMX SIBJICHUW >KUBOW W HEXKUBOW MHPUPOIBI;
yr1yOsieHue mpeCTaBICHU 0 MaTepUaIbHOM €UHCTBE MUPA;

OBJIQJICHUE OCHOBAMU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KMU3HEHHBIC CUTYallMW, CBA3aHHBIE C XMMHEH, HaBBIKAMU
0e30MmacHOro OoOpalleHus ¢ BEIIeCTBAMH, HCIOJb3yeMbIMU B TMOBCEIHEBHOW XWU3HU;



YMEHHEM aHAJIM3UPOBATh U TUIAHUPOBATH KOJIOTUUECKU O€30MaCHOE MOBEICHHE B IIEJISIX
COXpaHEHHUs 3J0POBbs U OKPYKAIOIIEH CPENbL;

dbopMUpOBaHUE YMEHUN YCTaHABIMBATh CBSI3M MEXK]Y peajibHO HaOII0daeMbIMU
XUMUYECKUMH SIBJICHUSIMU U TIPOIECCAMH, TPOUCXOAIIMMUA B MUKPOMUPE, OOBICHITH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

NPUOOPETEHHE OMbITA KCIIOJIIB30BAHUS PA3IMUYHBIX METOJIOB M3yU€HHUs BEIIECTB,
HaONIONEHUST 3a WX TMPEBPAIlCHUSMH TPU TMPOBEICHUH HECIOKHBIX XHUMHYECKHUX
AKCIIEPUMEHTOB C UCIIOJIH30BAaHUEM JTa0OPATOPHOTO 000PYIOBAHUS U IPHOOPOB;

dbopMHUpOBaHUE TPEACTABICHUNA O 3HAYECHUU XUMUYECKOW HAyKU U pelIeHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOOJIeM, B TOM YUCJIE B MPEIOTBPAIICHUN TEXHOTCHHBIX
M DKOJIOTHYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AJANTALUHN Y4eOHOI0 MaTepraJia 0 XUuMHH

OOydeHue ydeOHOMY MpeaMeTy «XuMHsS» HEOOXOAUMO CTPOMTH Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM JIsI YCBOGHHS MPOTPAMMHOIO MaTepuaia oO0y4arolluMHUCS C
3I1P. Bbonbiioe BHUMaHHWE JOJKHO OBITH YAEJIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBUM C MPHUHIIMIIOM JOCTYIMHOCTH MPU COXPAHEHUH 00IIero 6a30BOT0 YPOBHSI.
OH 10JIKEH 10 COAEPKaHUIO0 U 00beMY OBITh a1aNTHPOBAHHBIM JU1sl oOy4darommxcs ¢ 311P
B COOTBETCTBUH C UX 0COOBIMU 00pa30BaTeIbHBIMU MOTPpeOHOCTSIMU. ClieIyeT 00JIeTYnuTh
oBiaJiecHue Mmarepuanom oOyvatommmucs c¢ 3IIP mocpeactBom ero aeTanbHOrO
OOBSICHEHUSI C CHUCTEMaTUYECKUM [OBTOPOM, MHOTOKpPAaTHOM TPEHUPOBKON B
MIPUMEHEHUU 3HAHUW C MUCIOJb30BAHUEM IPUEMOB aJrOPUTMHU3ALNHA M BHU3YaJIbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHHUIO MaTepuUala.

Bonbiioe 3HaueHHWe AJi MOJHOIIGHHOTO YCBOCHHUS YYEOHOro MaTepuaia MMEeT
Oropa Ha MEXIPEJIMETHBIC CBSI3M BOMPOCOB, U3y4YaeMbIX B JIAHHOM KYypcCe€, ¢ TaKUMU
yueOHbpIMU Tipenmeramu  Kak «['eorpadus», «®Pusmkan, «buomorusy. Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT € Y4eOHbIH MaTepualn C pa3HbIX TOYEK 3pPEHHUs,
MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €0 JIYUIlIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHbBIX 3HAaHUM U MPAKTUYECKUX YMEHUH.

[Ipyn MOATOTOBKE K YpOKaM YYHUTENb JOJDKEH MPEIyCMOTPETh (POPMHUPOBAHUE Y
oOy4Jaromuxcsi yMEHUN aHAIM3UPOBaTh, CPABHUBATh, 0000IIATh N3ydaeMbIii MaTepua,
MJIaHUPOBATH MPEACTOALIYI0 paboTy, OCYIIECTBISATH CAaMOKOHTposb. HeoOxomumo
MOCTOSIHHO CJEAUTh 3a TMPaBWIBHOCTBIO pPEYEBOro O(OpMIICHHS BBICKAa3bIBAHUM
obyuarommxcs ¢ 311P.

B cBsi3u ¢ 0cOOEHHOCTSIMHM TOBEACHHS M AesTeNbHOCTH, oOydatonuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTb) HEOOXOAUM CTPOKAUIIUN  KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JabopaTOopHbIX paboT B
XUMHUUYECKOM KaOUHETE.

IIpumepHbie BHABI aesATeqabHOCTH oOy4dawomuxcsa ¢ 3IIP, o0ycaoBieHHbIE
0co0bIMHU 00pa30BaTeJIbHBIMH MOTPEOHOCTAMH U 00ecreYrBAKOIIHE OCMBICJIEHHOE
OCBOCHHE COJIepP;KaHMU 00pa30BaHUA O npeaMery « XuMHs»

Copnepxanue BUJOB JedaresibHOCTH oOyuaromuxcs ¢ 3[IP ma ypokax xumuun
ompenenseTcss uX OcoObIMU 00pa30oBaTENbHBIMU MOTPEOHOCTSIMU. [lomMuMO MIHMPOKO
ucrnonb3dyembix B @OIT OO0 o6mux [y BceX 00ydaromuXCsi BUJAOB JESTEIBHOCTH
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ClIelyeT YCWUJIUTh BUABl ACATENbHOCTH, CHEUU(UYHBIE [UIsl JTaHHOM KaTeropuu
oOyuaromuxcsl, Ui 00ecreyeHus] OCMBICICHHOTO OCBOCHMSI COAEpKaHUsI 00pa30BaHuUs
M0 TMPEaMETy: YCUJIIEHHE MNPEIMETHO-MPAKTUYECKON NEeATEeIbHOCTH C aKTUBHU3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBaHUE BUIOB JEIATEIBHOCTH, 33JCHCTBYIOIINX DPA3IMYHbIE
CEHCOpPHBIE CUCTEMBI; OCBOCHHUE Marepuaia ¢ ONOpOM Ha alrOpUTM; «IOIIArOBOCThY B
M3YYEHUU MaTepHala; MCIOJIb30BAHHUE JIOMOJHUTEIBHON BU3YaJbHON ONOpPHI (IJIaHbL,
oOpasiibl, CXeMbl, IIIa0JI0HBI, OTIOPHBIE Ta0HIbl). J{J1s pazButus y ooyuatonuxcs ¢ 3[1P
YMEHUs JellaTb BbIBOABL, (OPMUPOBAHUS TPAMOTHOTO PEYEBOTO BbICKA3bIBAHUS
HEO0OXOUMO HCMOJIb30BaTh OMOpHBIE cioBa M kiuiie. Ocoboe BHUMaHUE CIEAyeT
VACIUTh OOYYEHUIO CTPYKTYpUPOBAHHUIO MaTepHaya: COCTaBJICHUE PUCYHOUHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJIUL, COCTABJIEHHE KJIacCU(UKAIMU C
0003HaYEHHBIMU OCHOBAHUSAMU JJIs KJIACCU(UMKALIMY U HAIIOJTHEHUE UX IPUMEpPaMHU U JIp.

[TpumepHas TemaTH4ecKasi U TEPMHHOJOrHYecKas Jiekchka cooTrBerctByer DOII
000.

Jia oOydaromuxcst ¢ 3[IP cymiecTBeHHbIMU SIBJISIFOTCSL NPUEMBl pabOTHI C
JEKCHUYECKUM MarepuajoM 1o npeaMmery. [IpoBoaurtcs creunuaneHas paborta Mo
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHHOIOTHH.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJMCEHCOPHOM OCHOBE, 00s3aTellbHAa BU3yaJbHas
NOJJIEPKKA, AITOPUTMBI padOThI C ONPEIETICHUEM, OITOPHBIE CXEMbI JJIsl aKTyaIu3aliu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus»» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®enepanbHbIM OCYAAPCTBEHHBIM 00pa3oBaTesbHBIM
CTaHAApPTOM OCHOBHOI'O OOHIEro o0pa3oBaHUs y4eOHBIN MpeaMeT «XUMHUsSD» BXOIUT B
npeaMeTHyto obsacth «EcTecTBEeHHOHay4HbIE NMPEAMETH U SBISETCS 00s13aTEIbHBIM
JUTSL U3yYEHUSL.

VY4eOHbIM MmIaHOM Ha €€ u3ydeHue OoTBeAeHO 136 y4yeOHBIX yacoB — MO 2 4 B
HeZelo B 8 U 9 Ki1accax COOTBETCTBEHHO.

CopepxaHue y4yeOHOro mpenMera «XUMHs», MpeacTaBieHHoe B DenepanbHOM
paboueii mporpamme, cootBeTcTBYeT PI'OC OOO0, pazpadorano ¢ yuerom denepanbHOMA
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHus 10 y4eOHOMY
npeaMery  «XuMHs», COOTBETCTByeT @DenepaJlbHOW —aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeNbHOM IpOrpaMMe OCHOBHOIO 0OIEro oOpa3oBaHus OO0yYaromMXCs C
3aJ€PKKOM MCUXUYECKOTO PA3BUTHAL.

COLAEPXAHUE YYEBHOI'O IIPEAMETA «XUMUA»

COJEP)XAHUE OBYUYEHHMA B 8 KITACCE

[TepBoHaYaTbHBIE XUMUYECKUE TIOHITHS

[Ipenmer xumuu. *Ponp xumuum B KU3HU ueloBeka.™ Tenma u BellecTBa.
duznyeckre CBOWCTBA BEHIECTB. ATperaTHoe COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Uncrele BemecTBa u cmecH. CriocoObl pasaencHus cMmeceid. [IpaBuia 6e30macHoro
oOpareHusi ¢ BEIEeCTBAMH M JIabopaTOpHBIM oOopynoBanueM. *[loHsTHEe O MeTomax
MO3HAHUA B XUMUU. *



ATOMBI U MOJNEKYJbl. XUMUYECKHE DJIEMEHTHl. 3HAKU (CHUMBOJIbI) XHUMHUYECKHX
aneMeHTOB. OTHOCHUTENIbHAS aTOMHAas Macca. [IpocTeie U ciokHbIe BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHHUE.

Xumuyeckasi ¢popMyna. BaJeHTHOCT, aTOMOB XMMHUYECKUX 3JEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHASI MOJIEKYJIsIpHAst Macca. MaccoBasi 10715
XUMHUYECKOTO JIEMEHTA B COEJUHEHUU.

Ou3nyeckue M XUMHUYECKUE SBICHUA. XuUMHUYecKas peakuus. [lpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS XUMHUYECKUX PEAKLIHUNM. 3aKOH COXPAaHEHUS MAacCChl
BemiecTB. Knaccupukanus XUMHYECKUX peakiuuil  (COeNMHEHUs, pa3joXKEeHUS,
3aMeleHus, 0OMeHa).

XVUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYNI0H, C MpaBUIaMH
paboThl B J1abopaTopuu U TpuéMamMu OOpalleHus C JabOpaTOpHBIM O0OPYIOBAHUEM;
M3y4YeHHE U OIUCaHue (PU3NYECKUX CBOMCTB 0O0pa3lloB HEOPraHWMYECKUX BEILECTB;
HaOroieHre pU3nUecKux (IUIaBJIeHUE BOCKA, TasHHE JIbJIa, paCTUPAaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIUSI BOJbI) U XMMUUYECKUX (TOPEHHE CBEYH, MMPOKAIMBAHUE MEIHON
MIPOBOJIOKU, B3aUMOJEHCTBHE MeNla C KHUCJIOTOW) SIBJIEHM, HAOJIIOJICHUE M OIMCAaHUE
IIPU3HAKOB IPOTEKaHHUS XMMHYECKHX pEeakUui (pa3joKEeHUE caxapa, B3auMOJIEHCTBUE
CEpHOM KHUCIIOTHI € XJI0pUI0M Oapusl, paziiokenue ruapokcuaa meau (I1) mpu narpeBanum,
B3aMMOJICUCTBHE kelie3a ¢ pacTBopoM conu Meau (I1));u3ydenne cnocoOOB pa3neneHus
cMecel (C TOMOIIbIO MarHuTa, (QUJIBTPOBAHMUE, BBIIAPUBAHUE, JUCTUIUISALMA,
xpomarorpadus), MpOBEICHUE OYUCTKU MOBAPEHHOW COJIM; HAOIIOJEHUE U ONHCAHUE
pE3yJIbTaTOB MPOBEACHHUS OIBITA, WUIIOCTPUPYIOLIETO 33aKOH COXPAHEHHMS MacChl;
CO3JlaHuE MOJIEJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxueriume npeacTaBUTeIM HEOPraHUUECKUX BEIIECTB

Bo3nyx — cmecwh razoB. CocraB Bo3ayxa. Kucinopon — 3iaeMEHT U IpPOCTOe
BelecTBO. HaxoxaeHue Kuciaopoaa B Mpupoje, Gu3ndeckrue U XMMUYECKHUe CBOMCTBA.
Peakuuu ropeHus mpoCThIX U CIOXKHBIX BemlecTB. CrocoObl MOJMy4eHUs KHUCIOpojaa B
nabopatopun *u mpomeiuieHHOCTH. * [IpuMmenenne kuciopona. [lorstue 00 okcumax.
Kpyrosoport kucinopoja B mpupoze. *O30H — amioTpornHas MoAu(pUKaIys KUCIOpo/a.

TennoBo# >3(ppeKkT XMMUYECKOM peaknuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJOTEPMUYECKHUE peAKUUU. TOIIMBO: yrojib U METaH. 3arpsA3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOro 3¢ dexTa, pa3pylieHrue 030HOBOIO €0 *

Bonopon — snemeHT u npocrtoe BeniecTBo. HaxoxlieHre Boiopoaa B MPUPOJE,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJICHCTBUSA C HEMETAUIAMU U
OKCHUJIaMH METAJIJIOB), IpUMEHEHHEe, *crnocoObl nonydeHus.® TloHsiTue O KUCIOTaX U
COJISIX.

KomnuectBo BemiecrBa. Monb. MomsipHass Macca. 3akoH ABoraapo. MonsipHblid
00BEM razoB. Pacdersl mo xumudeckon dopmyiie. PacueTsl MaccoBOM 10 XUMUYIECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEIECTBA, MOJISPHON Macchl, MOJIIPHOIO 00beMa
ra3oB. Pacuérel o XMUMHYECKUM YPaBHEHUSIM.

*®usnyeckue cpoiicTBa BoAbl.* Boga. Ee coctas, ctpoenne u Monekynsl. *Boja
Kak pacTBopuTeb.* PacTBophl *I10HSATHE O HACKHIIIICHHBIX U HEHACHIIIIEHHBIX PACTBOPaX.
[ToHsaTHE pPacTBOPUMOCTH BeEIIECTB B Boje.* PacyeT MaccoBOM JOJM BeEIIECTBA B
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pacTtBope (TpolleHTHas KOHIeHTpalus). MaccoBas JoJjisi BelIecTBa B pPacTBOpE.
*XUMHYeCKre CBOWCTBA BOJBI (pa3lioKeHUE, PEAKIMKM C HATPUEM, OKCHIOM KaJlbIIUs,
okcugoMm cepbl (IV) peakuuu ¢ meTaqyiaMy, KMCIOTHBIMM M OCHOBHBIMHU OKCHJIAMU).
[TousiTrie 00 ocHOBaHUsIX. POk pacTBOpOB B pUPOJIE U B )KU3HU yeiaoBeka. Kpyrosopor
BOJIbI B IIpUpoJIe. * 3arpsa3HeHue NpupoAHbIX Boa. OXpaHa U OUMCTKA IPUPOJAHBIX BO/I.

Baxueiimme  Kimacchl  HEOPraHUYECKUX  COCIMHEHUU. Knaccudukanus
HEOpraHWYeCKux coeauHeHud. OKCUIBI: CcoCTaB, Kiaccupukanus (KUCIOTHBIC,
OCHOBHBIE, *aM(poTepHble, HecoreoOpa3ytoume - Ha npuMmepe okcuaa yriuepoaa (1) u
okcuna azora (II)), Homenknarypa.* *[lonydeHne* u XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aumojeiicTBue C BOAOW, KucioTamu, mmenodamu). OcHoBanuda. Kiaccudukamms
OCHOBaHM: WIENOYM W HEPACTBOpPUMBbIE OCHOBaHUA. HomeHkiaTypa OCHOBaHHUIA.
dusnyeckne M XHMHYECKHE CBOMCTBA OCHOBaHHWH (B3aMMOACHCTBHE C OKCHIAMHU
HEMETaJIOB, KUCJI0TaMH, cojiaMu). *[lomydeHune ocHoBaHUM. *

Kucnotsr: coctas, knaccudukamnms, HOMEHKIATypa, GU3NUECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJICWCTBHE C METa/UIaMU, OCHOBHBIMH OKCHIaMH, OCHOBAHMSIMH,
COJISIMU, Ha TIpUMEpPE COJSTHOM W CepHOM KHCIOT), *cmocoObl moiiydeHus.™ Psn
aktuBHoctu MetaiuioB H. H. bekeroBa. Conm (cpeaHue): HOMEHKIATypa COJICH,
*CrmocoObl MOy4eHUs ™, B3aMMOAEHCTBHE COJIeH ¢ MEeTaJlJIaMU, KUCJIOTaMH, I1eJI0YaMu 1
COJISIMU, TPUMEHEHHE.

[TonsiTe 06 amdoTepHBIX THAPOKCHAAX (HA MpUMEpPE ITUHKA U *aTtoMUHUS™)!
*XUMHUUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C KUCJIOTAMU U IIEJI0YaMU, Pa3JIOKEHUE TIPU
HarpeBaHWM) U MojayyeHue. *

['eHeTnueckass CBsI3b MEXAY KJaccaMH  HEOPraHMYECKUX  COCIUHEHMI.
['eneTnueckue psibl.

XHUMUYECKUI IKCIIEPUMEHT: KAUECTBEHHOE OIPEAEIEHUE COAEPKAHUS KHCIOPOaa
B BO3/IyX€; MOJIy4YE€HUE U U3yUCHUE CBOICTB KUCIOPO/a; HAOMIOIEHUE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUS BO3HUKHOBEHHS U MPEKpAIICHUSI TOpEeHUs (IToxkKapa);
O3HAaKOMJIEHUE C 00pa3liaMu OKCUIOB M OMHUCAHHUE WX CBOMCTB; MOJTYUYCHHE U U3YUYCHUE
CBOMCTB BOjIOpoJia (ropeHue); HabmoIeHne 00pa3ioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIeIOBaHNE OCOOEHHOCTEH pacTBOPEHHUsI BEUIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN PACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBHE BOJIbI C METaIaMU (HATPUEM U KaJibllieM) (BO3MOYKHO UCIIOJIb30BAaHUE
BHUJICOMATEPHUAJIOB); OIPEJEIEHUEe PACTBOPOB KHUCIOT M IIEJOYed C TOMOIIBIO
WHUKATOPOB; UCCIIEIOBAaHNE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,;
HaOMI0ZIcHNE M3MEHEHUsI OKpPAaCKH HHJMKATOPOB B pacTBOpax KHUCIOT M UIEIOYEH;
n3yudeHue B3aumojiercTBusl okcuaa meau(ll) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUW HEUTpalu3aluM; IMOJIYyYeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METalIa IPYTUM U3 PacTBOPA COJIU; PEIICHUE IKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme KiIaccbl HEOPTaHUYECKUX COEAUHECHUIN.

[Iepronnyeckuii 3akoH U [lepuoanyeckas cucTeMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHre aTOMOB. XUMuueckas CBa3b. OKUCIUTEIBLHO-
BOCCTAHOBUTEIIbHBIE PEAKIINU.

[TepBBIe OMBITKU KIACCU(PUKAIIMN XUMHUCCKUX 3JIeMEeHTOB. IToHsATHE O TpyITax
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CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEIIOYHO3EMETbHBIE METAJUIbI, TAJIOr€Hbl, THEPTHHIE
ra3bl). *2neMeHThI, KOTOpbIe 00pa3ytoT aMPOTEepPHBbIE OKCHIBI M TUIPOKCHIBI. *

[lepnognueckuii 3akoH. Ilepuogmyeckass cHCTEMa XUMHUYECKHX DJIIEMEHTOB
. . Menneneena. Koportkoneprnoanas 151 * IIMHHOTIEpUOIHAS * dbopMbI
[Tepuomnueckon cucrembl xumuueckux syeMeHToB . . Menneneesa. Ilepuoasl u
rpynnbl. PU3NMYECKUNA CMBICH MOPSIJAKOBOTO HOMEpPA, HOMEPOB IMEPHOJA U TPYIIIbI
DJIEMEHTA.

Crpoennie atomoB. CoctaB aToMHbIX sifep. *M3otonbsl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX 31eMeHTOB Ilepunonnueckoi
cucrembl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHUYECKOIO JJIEMEHTa IO €ro
nonoxenuto B [lepuognueckont cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB MaJIbIX MEPUOJIOB U TJIABHBIX
NOATPYII, B 3aBUCUMOCTH OT AaTOMHOIO (IOPSIKOBOrO) HOMEpa 3HayeHUe
ITepnoanueckoro 3akoHa u I[lepuoaMYEcKON CHUCTEMBI XMMHUYECKHX JJIEMEHTOB JUIA
pa3BuTHs Hayku U npaktuku. Jl. V1. MenaeneeB — yu€Hblil U rpakJaHuH. *

Xumuueckass cBsi3b. KoBaneHTHas (monsipHas W HEMOJSIpHAsi)  CBSI3b.
*DNIeKTPOOTPUIIATETLHOCTh ATOMOB XMMUYECKUX 3JIeMEHTOB.* MoHHAs CBSI3b.

Crenenp okuciieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJICHUS M BOCCTaHOBIIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHUYECKUI OKCHEPUMEHT: H3y4YeHUuEe oO0pa3loB BEHIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJIEUCTBHE THAPOKCUIA IIMHKA C PACTBOPAMH KHUCJIOT U LIENOYEH;
MIPOBEJICHUE OIBITOB, WIUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pa3ioKeHus, COeTUHEHUS).

MexnpenMeTHbIe CBSI3U

Peasm3anmss MeXNpeOMETHBIX CBA3E€H INPU HM3YYEHUM XUMHM B 8§ KJacce
OCYIIECTBIISIETCS YePEe3 UCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX TOHITUMN, TaK
W TIOHATUM, SIBISIOUUXCS CUCTEMHBIMH JUIsl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO01ue ecTeCTBEHHO-HAayYHbIE TOHATUSA: HAYUYHbIN (DaKT, rUnoTe3a, TEOpHsl, 3aKOH,
aHaiu3, CHHTE3, KiacCU(UKalus, MEepUOJAUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duszuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ], U30TOIMbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJCKTPUUECKUNA 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, (PU3NYECKHE BEITUYMHBI, €IUHUIIBI U3MEPEHMUS,
KOCMOC, TUTAaHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOIbI, MOJIE3HBIE
HCKOITaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPXAHUE OBYUYEHUA B 9 KITACCE

BCHIGCTBO N XUMHUYCCKaA PCaKIuA
HCpPIOI[I/I"IeCKI/Iﬁ 3aKOH. HepI/IOIII/I‘IGCKaSI CHUCTCMAa XHMHUUYCCKHUX JJICMCHTOB
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. 1. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KA, KAJIbLUA U UX COCIWHEHUN B
COOTBETCTBHUH C TOJOXKEHHEM 3JIeMEeHTOB B [leproauyeckoil cuctemMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUABI XMUMHYECKOW CBsI3U. THMBI KPUCTALIMYECKHUX
pPEmETOK, *3aBUCMMOCTh CBOMCTB BEHIECTBA OT THIA KPUCTAILIMYECKON PEIIETKH U BUIA
XUMHUYECKOH CBS3H. *

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHApOaHAS U
TpUBHUANIbHASA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCTMHEHUN, TeHETUUECKas CBA3b HEOPTraHMYECKUX BEIECTB.

Knaccudukanuss XuMHUYECKUX pEeaKUUi MO pa3auyHbIM MpU3HAKaM (110 YUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIUU BEILIECTB, MO TEIJIOBOMY 3P (EKTy, 0 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XHUMHYECKUX DJIEMEHTOB, *Ho 0O0paTUMOCTH, MO YYaCTHUIO
KarammzaTopa).* DK30- W DJHIOTEPMHYECKHE peakiuu. *TepMoXuMHYECKue
ypaBHeHUs. *

*[lonsiTue 0 CKOpPOCTHM XUMHUYeckoll peakuuu. lloHsTne 00 00paTUMBIX H
HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M T'€TepOTreHHBIX
peakuusx. [lonsaTue o xumuueckoM paBHoBecur. CMENIeHNEe XUMUYECKOTO pAaBHOBECHS.
@DakTopbl, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIUU U MOJIOKEHUE XUMUYECKOTO
paBHOBecHs. *

OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlIeHNE YPAaBHEHUH OKUCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI C UCIIOJIB30BAHMEM METO/]Ia AIEKTPOHHOIO OasaHca.

Teopus 3ME€KTPONUTUYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAS] AUCCOLMALINS.
DONeKTpONUTHl W HEdNEKTponuThl. KaTuoHbl, aHMOHBL. *MexaHu3M IUCCOIUAIUN
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMHYECKOW CBs3U. lloHsTHE O CTeneHu
nuccoruanyu.* CHIIbHbBIC U CJIa0ble SJIEKTPOJIUTHI.

Peakiiun noHHoro oOMeHa. Y ClIOBUS MPOTEKAHUS PEAKIUMHA MOHHOTO OOMeHa 10
KOoHIA. [losHbIE M COKpanIEHHBIE MOHHBIE YPABHEHUS peakunil. XMMUYECKUE CBOMCTBA
KHCIIOT, OCHOBaHM W cojJell B CBETe NPEACTABICHUA OO0 3IEKTPOJIUTUYECKON
nuccommannu. Cpena pactBopa. KadecTBEHHbIE peakMd Ha KAaTUOHBI U AHHWOHBI:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, kKapOoHaAT-, cuiluKar-, GocdaT- aHUOHBI;
TUPOKCUI-UOHBI; KATUOHBI aMMOHUS, MarHus, KaJblIHs, aTIOMUHUS, emne3a (2+) u (3+),
Menu (2+), uMHKa, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpAax.

XUMHYECKUI DKCIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaIoB (rpadura U aimasa),
CIIOXKHBIX BEIIECTB (XJIOpHUJA HATpus); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakuuud OT BO3ACHCTBHUS pPa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AJIEKTPOIPOBOIHOCTA PACTBOPOB BEIIECTB, IPOLECCA TUCCOLMALNNA KUCIIOT, IIEIOUen 1
cojeil  (BO3MOXKHO  HCIOJIb30BAaHHWE  BHJIEOMATEPUAIOB); IPOBEJCHUE  OMBITOB,
WUTIOCTPUPYIOLIUX MPU3HAKA TMPOTEKAHUSI peakiuii MOHHOro oOMeHa (oOpa3zoBaHue
0cajika, BBIJCJIEHHE Ta3a, 0O0pa3oBaHHE BObl); OIMBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakluil  (TopeHue, peakuud pas3ioxKeHus,
COEIMHEHHMS); PACIO3HABAHNE HEOPTaHMYECKUX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX
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peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1aY.

HewmeTtamibl u ux coeTuHEHUs

OO6miass  xapakTepucTuka TanoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u pusndeckue CBOMCTBa MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUUYECKHE CBOMCTBA HA MpUMEpE XJIopa (B3aUMOJICUCTBUE C METAIAMH,
HEMeTaJUIaMH — BOJOPOJIOM U KucJopojaoM, *memouamu™). XmopoBogopoa. ComnsHas
KHCJIOTa, XUMHUYECKHUE CBOWCTBA, *mojiydeHue®, mpumeHeHue. *JleficTBue xjopa u
XJIOPOBOAOPOJa HA OPraHU3M uesioBeka.™ BakHelme XJOpuabl U UX HAXOXKJICHHE B
IpUpOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOpPOJA U CEpbl. XapaKTEPHbIE CTENIEHU OKHUCIICHHUSI.

Ctpoenre u (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPHIL.
AmnoTponHbele MOAUGUKALKUK KUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa CEphbI
(B3amMmopeiicTBHE *C HeMeTaulaMu* — BOJOPOJOM M KHCIOPOJOM, METaJlJIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOM M cepHOM Kkucioramu).* CepoBOJOPOJ: CTPOEHUE,
bu3NYecKue U XMMUYECKHE CBOMCTBA (KHCIOTHBIE U BOCCTAHOBHUTEIHHBIE CBOICTBA).
Okcuapl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKcuioB. CepHas Kucjiaorta: puznueckue
U XUMHUYEeCKHMe cBoicTBa (0o0mme wu crnenududeckue). Comm CEpHON KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyibdar-uoH. CepHucras KucioTa. *XMUMUYECKUE PEaKIIUH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO CIOoco0a TOJIydeHUsS CEpHOM KHUCIOTHL *
Haxoxnenue cepsl u €€ coequHeHni B npupoe. lIpumMenenne cepol 1 ee COeIMHEHNUN B
ObITY U B TPOMBIIIJIEHHOCTH. *XHMMHYECKOE 3arpsi3HCHHE OKPYKAIOIIEH Cpesbl
COCIMHECHUSIMU CePhI (KUCIIOTHBIC TOXK/IH, 3arPSI3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI
€ro MmpenoTBpalieHus . *

OO6mias xapakTepucTHKa 3JIEMEHTOB V A-rpyriibl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u pocdopa, XxapaKTepHbIC CTCTICHH OKUCIICHUS.

A30T, pacnpocTpaHeHue B Tpupoje, (U3MYeCKMe U XHUMHUYECKHE CBOMCTBA
(B3auMoOAEHCTBHE C METAUIAMH W HEMETAUIaMH - KHCJIOPOJAOM U BOJOPOJIOM).
KpyroBopor azora B mnpupoae. AMMUaK: (QU3NYECKHE M XUMHUYECKHE CBOMCTBa
(OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *mofydeHue™ u mpUMEHEHUE.
Conu aMMOHUS: COCTaB, (PU3UYECKHE UM XUMHYECKHME CBOWCTBA (pasiioKeHHE,
B3aMMOJICUCTBUE CO IeJouyaMH), npuMeHeHue. KauecTBeHHas peakiys Ha HOHBI
aMMOHUS. A30THasg KHCIOTa, €€ (U3NYEeCKue M XHMHYECKHE CBOMCTBa (oOmme u
cnenuduueckue), *nomydenue.* Hwutparbl (paznoxenHue). A30THUCTas KHUCIOTA.
Hcnonb30BaHWe HUTPATOB U COJEM aMMOHHMSI B Kauy€CTBE MHHEPAIBHBIX YI0OpEHUH.
*XUMHYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpebl COSAMHEHUSMU a30Ta (KUCJIOTHBIC
JIO%K]IH, 3arpsSI3HEHHE BO3/TyXa, MOYBHI U BOJOEMOB).*

®ochop, *ammorponubie Mogudukanuu hochopa,* GuznUEcKre U XUMUIECKUE
CBOMCTBa (B3aUMOJCICTBHE C MeETaJJIaMU, HEMeTalUlaMH, *KOHIEHTPUPOBAHHBIMU
a3oTHOM W cepHoll kuciotamu).® Okcupg docdopa (V), oprodochopHas Kuciora:
bu3nvecKue M XUMHUYECKHE CBOMCTBa, *momydenue.* *[loHsTHe O MHHEpaIbHBIX
ynoOpenusix: HuTpaThl U (ocdatel. [ToHSITHE O KOMIUIEKCHBIX Yya00peHusx.* OOmias
XapakTepucTuka 3eMeHTOB [V A-rpymmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB yTiepoja 1
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KpeMHHUsI. BajeHTHOCTh M XapakTepHbIE CTENEHU OKHUCIEHHUS aTOMOB Yyrjepoaa |
KpeMHusi. PacipocTpanenue yrieposia B IpupoJie, XapaKTePHbIE CTETICHH OKHCIICHUS.

Yraepon, amwtorpornHbie Moaudukanuu (rpadut, anmas), ¢GUMYECKUE U
XMMHYECKHE CBOMCTBA IMTPOCTHIX BELIECTB (B3aUMOACHCTBHE C METAJUIAMHU, HEMETAIIJIaMH,
*KOHILICHTPUPOBAaHHBIMU a30THOW M CEepHOM KucioTamu)* Ancopouus. Kpyrosopot
yriepona B npupone. OKcHUabpl yriaepoja, ux (pU3NYEecKHe M XMMHUYECKHE CBOMCTBA,
MoJlyueHHWE U MPUMEHEHHEe, [eHCTBHE Ha OpraHU3M 4YeloBeKa. *DKOJIOTHYECKHE
po0JieMbl, CBA3aHHbIe ¢ okcuaoM yriepona(lV); rumoreza rio0aqbHOTO MOTEIJICHUS
KJIMMaTa; MapHUKOBBIA 3 (deKT.* YrompHas KucioTa ¥ €€ conm, UX (PU3NYECKHe U
XUMHUYECKHE CBOMCTBa, *mojydeHue M mnpuMeHenue.™ KauecTBeHHas peakuus Ha
KapOoHaT-HOHKI. Vcnonap30oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH H
CEJIIbCKOM XO35IMCTBE.

O6mume mpexacraBieHus 00 OCOOCHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEMHEHHH yriepona (Ha mpuMepe MeTaHa, 3TUJICHa, 3TaHOoJIa, YKCYCHOM KHUCIOThL. *Ux
cocTaB U xumudeckoe ctpoenue. Knaccudukanusa oprannueckux emiects.* [lonsrue o
OMOJIOTHMYECKH BaXHBIX BEIECTBAX: )KUpaX, OCNKax, yraeBoJaX — M UX POJU B KU3IHU
yenoBeka. *MaTrepuanbHOE €MHCTBO OPraHUYECKUX U HEOPraHMUYECKUX COeTUHEHHI. *

Kpemuuii, ero ¢Qusmyeckue M XHUMHYECKHME CBOMCTBa (Ha mpuUMepe
B3aMMOJICHCTBUS C MeETa/llaMd M HEMeTa/llaMu), *moilydyeHue® u mIpUMEHEHHe.
*CoenuHeHus kKpeMHus B npupoje. O0mue npeactapieHus: o0 okcuae kpeMHus(IV) u
KpeMHUEBOU kucnore. CUIMKaThl, GU3NYECKUE U XMMHYECKHE CBOMCTBA, MOTydYCHUE U
MIpUMEHEHNE B OBITY, MPOMBIIIIICHHOCTH (B MEIUITMHCKOMN, IIEKTPOHHOM, CTPOUTEIILHON
u 7p.). Baxueiive cTpouTenbHble MaTepHalbl: KepaMuKa, CTEKIJIO, LIEMEHT, OETOH,
xene300etoH. [Ipobaembl 6e30MmacHOr0 MCHOJMB30BAHUSI CTPOUTEIBHBIX MaTEpPHAJIOB B
MOBCETHEBHOM JKU3HU. *

XHUMHYECKUN SKCHEPUMEHT: H3y4YeHUE OO0pa3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEJCHUE KAYECTBEHHBIX PEAKIMi HA XJIOPUA-UOHBI U
HaONIO/IeHNe TPU3HAKOB WX TMPOTEKaHWS; OMBITHI, OTpakaroume (QU3nYecKkue u
XUMHUYECKHE CBOMCTBA TajJOr€HOB W HUX COEAUMHEHUN (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPHAIIOB); O3HAKOMJIEHME C oOpa3laMu  XJOpUJ0B  (TaJIOT€HHJIOB);
O3HAaKOMJIEHHE C 00pa3naMu cepbl U €€ COCIMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HAONIOZACHUE Tpoliecca OOyIIIMBaHUS caxapa Mo JEHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI; U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBiIeHHOMN
CEpHOU KHUCJIOTHI, TPOBEJICHUE KAaUeCTBEHHOM PEaKIUM Ha CyJIb(aT-uoH U HAOIIOACHUE
MpU3HaKa e€ MPOTeKaHus; O3HAKOMJIEHHE ¢ (PU3UYECKUMH CBOMCTBaMH a30Ta, hochopa
U UX COEIMHEHUH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3liaMH a30THBIX
u pochopHbIX ynoOpeHuii; moydeHrne aMMHaKa U U3y4YeHHUE €r0 CBOWCTB; IPOBEICHHE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS W ¢docdaT-uOH U H3yUeHUE MPU3HAKOB UX
MPOTEKaHMs, B3aMMOJCUCTBHE KOHUCHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOHO HCIIOIb30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIETIEH KPUCTATUIMUECKUX
peméToK anMmasa, rpauTa; O3HAKOMJIEHHE C IMPOLECCOM aacOpOLUH PACTBOPEHHBIX
BCIIECTB AKTHBUPOBAHHBIM YIJIEM M yCTPOWCTBOM IMPOTHBOTa3a; TMOJyUYCHHE
VIJIEKUCIIOTO Ta3a U M3yYE€HHE €ro CBOWCTB; MPOBEICHHUE KAUYECTBEHHBIX pEaklMil Ha
KapOOHAT- M CHJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHHS; 03HAKOMIICHHE C
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MPOAYKIIMEN CHUIIMKATHOW MPOMBIIIJICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 T10
TeMe «BakHelne HeMeTaJUIbl U UX COSTUHEHUSY.

Mertaiibl ¥ UX COETUHEHUS

OO6m1as xapakTepucTUKa XMMHUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHHUH MX
nonoxenus B [lepuonnueckon cucreMe xumuueckux sneMeHToB . M. Menneneesa u
ctpoeHust aromoB. CTpoeHwe MeTauioB. Mertainueckas CBS3b M METaJNIMYecKas
KPUCTAJUIMYECKasd PEMIETKA. OJIEKTPOXUMHUYECKUN ps  HaNpsHKEHUHW  METaJIOB.
®u3znyecKkue U XMMHUYECKUE CBOWCTBA METAJUIOB (B3aMMOJEHCTBHE C KHUCIOPOIOM,
BOAOM, kuciaoramu). *O0mme crnocoObl noaydyeHus: metamio. [loHaTue o Koppo3uu
METAJIJIOB, OCHOBHBIE CIOCOOBI 3allMThl UX OT Koppo3uu. CriaBbl (CTalb, YyryH,
JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH. *

[[lenoynble MeTauibl: MOJOKEHUE B llepuogmyeckorl cHCTEME XHUMHUYECKHX
anemeHToB /1. I. MenneneeBa; ctpoenue atomoB. Haxoxxnenue B npupoae. Pusndeckue
1 XMMHUUYECKUE CBOMCTBA (Ha IpuMepe HaTpusl U Kaius). OKCUIbI U TUAPOKCHIbI HATPHUS
u kamud. [[puMeHeHne meN0YHbIX METAJIOB U UX COECMHECHUM.

[IlemoyHO3E€MENBHBIE METAJIBI MATHAM U KAJIBIIUAN: TO0KEHUE B [leprnoanueckoi
cucTteMe XuMndeckux aneMeHToB . M. MenaeneeBa; CTpoeHrE UX aTOMOB; HAXO0XKICHUE
B npupone. dusnyecknue U XMMHYECKHME CBOWCTBA MarHus M Kaublus. Bakuenmmne
COCIMHEHMS KalbIMs (OKCHI, THIPOKCHUM, coiu). *JKEcTkocTh BOABI M CHOCOOBI €&
YCTpaHEeHHs. *

AmomMuHui: nonoxkenue B Ilepuoguueckoil cucTeMe XMMHYECKHUX 3JIEMEHTOB
JI. . MenneneeBa; CTPOEHHE aroma; HaxXOXKJAeHHUE B Tmpupone. Dusnyeckue u
XUMUYECKAE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA W THAPOKCHUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmogmyeckorl cHCTEME XUMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxiaeHue B npupone. Dusznueckue u
XUMHUYECKHE CBOMCTBA Kelie3a (B3aMMOACICTBUE C METAJJIaMU, KUCJIOTAMU U COJISIMH).
Oxkcupapl, tuapoxkcuasl u comu sxene3a(ll) u xenesza(Ill): cocras, cBoiicTBa
*ronaydenue.*

XHUMHYECKHUI SKCIEPUMEHT: 03HAKOMJIEHHE C 00pa3laMy METAJJIOB U CILIABOB, UX
(GU3MYECKUMH CBOWCTBAMM; H3yYE€HHE PE3YyJbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
UCII0JIb30BAaHME BUIEOMATEPHAIOB), OCOOCHHOCTEN B3aUMOICUCTBUS OKCH/IA KAJbLIMS U
HaTpus ¢ BOJIOHM (BO3MOYXKHO HCIIOJIb30BAHUE BUEOMATEPUAJIOB); UCCIIEI0BAaHUE CBOMCTB
XKECTKOM BOJBI; MpoOLlECCa TOPEHUS Kejle3a B KUCIOpoAE (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX PeaKIUil Ha UOHBI (MarHus,
Kanmpius, amomuHus, 1uHka, xkenesa(ll) m xemeza(Ill), memu(Il)); nabmomenue u
ONMCAHUE TMPOLIECCOB OKPAIIMBAHUS IUIAMEHM HMOHAMU HATpUs, KalIus W KaJbLUs
(BO3MOXHO HCIIOJIB30BAaHHUE BHJIEOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCHIA LUHKA; PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a]1a4 10
Teme «BaxHenmme MeTamibl U UX COSIUHECHUS.

XUMHS U OKpYyKarouas cpena
*HoBble MaTepuasibl U TEXHOJOTHH. BerecTBa M Marepuanbl B TMOBCETHEBHOM
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KU3HU YeloBeKa. XUMHS M 3[0poBbe. be3omacHoe HCIOJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas momoms 0OpU XUMHUECKHX OXKOTax
U oTpaBieHUsIX. OCHOBBI 9KOJIOTMYECKON I'PaMOTHOCTH. *

*XMMHUYECKOE 3arpsi3HEHUE OKpYKAloIIel cpeabl (mpeaenbHas JOIMyCTUMAs
koHUeHTpauus Beuiects — [1JIK). Posb xumuu B pemieHnn 3K010ru4eckux npooiem. *

*[IpupoHblE HCTOYHUKH YIJIEBOJOPOAOB (Yroiib, MPUPOIAHBIM Ta3, HEQPTH),
OPOAYKTHI UX MEPepabOTKU, UX POJb B ObITY U MPOMBIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: U3yudeHHE O00pa3loB MaTepHaloB (CTEKIIO, CIUIaBBI
METaJIOB, OJIMMEPHBIE MaTepUabl). ™

MexnpeaMeTHbIE CBA3U

Peanu3amus MeXnpeIMETHBIX CBs3€id NP HM3y4YEHHH XUMUUM B 9 kiacce
OCYUIECTBJISICTCS Uepe3 UCMOJIb30BAHUE KaK 00X €CTECTBEHHO-HAYYHbIX MOHATUM, TaK
U TIOHATUM, SIBISIIOLIMXCS CUCTEMHBIMHM JUISI OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LMKJIA.

OO0u1me ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIaccupuKalus, TEepUOJUIHOCTh, HAONIOIEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE, HU3MEPEHHE, MOJENb, SIBICHHE, MapHUKOBBIM 3P EKT, TEXHOJIOrus,
MaTepHuabl.

®dusuka: mMatepus, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHJ, U30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3aps]l, MPOBOAHUKHU, MOTYHIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTAJUIMYECKash pEIIETKa, CIUIaBbl, (u3nyeckue
BEJIMYUHBI, €IUHULBI H3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Connue.

buonorus: ¢Qorocunres, apixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEpAIbHBIE
yA00peHusi, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAbl, TOPHBIE MOPOIbI, MOJE3HBIC
HCKOITaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEGHOI'O ITPEJAMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

B menom pesynbpTaThl ocBoeHusi obyuwarouumucs ¢ 3[IP yueGHOro mpemmera
«Xumus» JOJKHBI COBMAAaTh C pesyipraramMu denepanbHoil paboueld MpoOrpaMMbl
OCHOBHOT'0 00111eT0 00pa3oBanus. Hanboiree 3HAYUMMBIMU SIBIISIIOTCS:

JINMYHOCTHBIE PE3YJIbTATDI:

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHUs
JOCTUTAIOTCST B XOA€ OOYyYEeHHMsS] XMUMHUU B EAWHCTBE Y4YEOHONH U BOCIHTATEILHOMN
JEeSTENLHOCTH B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCUNCKUMH COLIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, IPUHATHIMU B OOIIIECTBE MTPAaBUJIAMH U HOPMaMHU
MOBEJICHUS M CITIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATA3AIIUN

oOyyJarommxcs.
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JImaHOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh o0yJarouxcs
PYKOBOJICTBOBATBHCSI CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIMM U pacIIMpeHue
OTIBITA JICATEIHHOCTH Ha €€ OCHOBE, B TOM UHMCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY H
HAyYHOMY HACJIEANI0, TOHUMAHUS 3HAUYEHUSI XUMHUUECKON HayKH B )KMU3HH COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uH(pOpMauuend O MepeoBbIX
JTOCTHKEHHUSIX U OTKPBITUAX MUPOBOIM M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) TpaXIaHCKOTO BOCTIUTAHHUS:

IPEJICTABICHUS O COIMANBHBIX HOpMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTMBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
y4e0HO-HCCIIeI0BATENBCKON, TBOPUECKON U APYTUX BUAAX AEIATEIHLHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JI€ATEIbHOCTM  IPU  BHIIOJHEHUH  yYEOHBIX,
MO3HABATENIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUN yUeOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B IPOLIECCE 3TOM
y4eOHOM JesATeIbHOCTH, TOTOBHOCTH OIIEHUBATHh CBOE MOBEIEHHWE U MOCTYIKU CBOMX
TOBapUIEH C TO3UIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCJIEICTBUUA MOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHYECKUX IPEACTABICHAN O BEUIECTBE W XHMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIFOIIUX OCHOBY
Ui TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBS3AX YeJIOBEKa C IPUPOJHOM cpeo, o
POJM XMMHUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEI;

MO3HABATEILHBIX MOTHBOB, HAIPaBJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOUMBIX 151 OOBSICHEHUS HAaOII0JaeMbIX MTPOLIECCOB U SIBJICHUN;

MO03HABATENIbHON, MHOPMAIMOHHON W YHUTATENbCKOW KYyJIBTYpPbl, B TOM YHUCIE
HABBIKOB CAMOCTOSATEIILHON pabOThl ¢ YUEOHBIMH TEKCTaMHM, CIIPABOYHOM JTUTEPATYPO,
JTOCTYITHBIMU TEXHUYECKHUMH CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHI;

uHTEpeca K OOYYEeHHI0O U TO3HAHHUIO, JI0003HATEIBbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMO00pa30BaHMIO, MPOEKTHON U UCCIIEI0BATENbCKON NESITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HApPaBIECHHOCTH M YPOBHS 00y4EHHUS B JaIbHEUIIIEM;

4) popmupoBaHus KyJIbTYPhI 30POBbSI:

OCO3HaHMS LIEHHOCTU U3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBbIN 00pa3 *KU3HU, OCO3HAHUS TOCIEACTBUNA U HEMPUSITUS BPETHBIX
NpUBbIYEK  (YMOTpeOJEHUsT aJKOroJis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
COOJTIOICHNSI TIPaBMJI OE30MACHOCTH MPH OOpPAIEHUN C XUMHYECKHMMU BEUIECTBAMH B
OBITY M peabHOU KU3HMU;

5) TpyAOBOTO BOCIIUTAHMUS:

UHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO MpodeccHii U TpyJa pazIu4HOTO poja,
yBaXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOM JESITEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMHH, OCO3HAHHOTO BBHIOOpa MHIWBUIYaATbHON
TPACKTOPUM TPOJOJDKEHUS O0pa3oBaHMsI € YYETOM JIMYHOCTHBIX MHTEPECOB U
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CHOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
Mpo(eCCUOHAILHON JIEATeNbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B TPOdeCCUOHATILHON Cpeie;

6) 9KOJIOTUYECKOTO BOCITUTAHMUS:

AKOJIOTMYECKH 11€7IeCO00Pa3HOTO OTHOIIEHHUS K IPUPOJI€ KaK UICTOUHUKY KU3HU HA
3emite, OCHOBE €€ CYIIEeCTBOBAaHMSI, IIOHUMAHUS IIEHHOCTH 3I0POBOTO U 0€30MacHOTO
oOpaza KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOJIOJICHHS] TMpaBUJl OE30MaCHOIO
MOBEJICHUS TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOKAIOIIUX 37]0POBBIO U
YKM3HH JIIOACH;

CIIOCOOHOCTH TIPUMEHATH 3HAHWSI, TOJy4aeMble TPH HW3YYCHUW XUMUHU, IS
pElIeHUs 3a/lay, CBSI3aHHBIX C OKpPYKarollel MPUPOIHON Cpeliol, MOBBIIICHUS] YPOBHS
AKOJIOTUYECKOM KYJIbTYPbI, 0CO3HAHUSI TJI00aJILHOTO XapaKTepa SKOJIOTUYECKUX MPodIIeM
U IyTEW UX PEIIeHUsI TOCPEACTBOM METOJ0B XUMUH;

AKOJOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHHKATUBHOW U COMAIIBHON IIPAKTHUKE.

METAIIPE/IMETHBIE PE3VJIbTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOSHUSI 00pPa30BaTEIBbHOM MPOrpaMMBbl IO
XUMHUHU OTPKAIOT OBJIAJICHUE YHUBEPCATBHBIMU TTO3HABATEIHLHBIMH JACHCTBUSMH, B TOM
qucIe:

1) Ga3oBbIe JOTHYECKHUE ACHCTBUS:

BBISBIISITH IPUYMHBI M CJICICTBHUS ITPOCTHIX XUMHUUYSCKUX SBJICHUIA;,

OCYIIECTBJISATh CPaBHEHHUE, KIIACCH(PHUKAIINIO XUMUYECKUX BEIIECTB 110 3aaHHBIM
OCHOBAHUSM M KPUTEPUSIM JIJISI YKA3aHHBIX JIOTHIECKUX OTEpaIluii;

CTPOMTH JIOTHYECKOE CYXKIEHHUE MOCIIe MPEABAPUTEILHOI0 aHAIN3a, BKIIFOYAIOIIEee
YCTaHOBJICHHUE MPUYNHHO-CIICJICTBEHHBIX CBSI3ei

CO3/1aBaTh, IPUMEHATHh U MPEOOPA30BHIBATh 3HAKH M CUIMBOJIbI, MOJEIH M CXEMBI
JUTSL pEIIeHUs] yYeOHBIX U TTO3HABATEIbHBIX 3aJ1a4 C TTIOMOIIIBIO TIe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHMHYECKHMX TIPOIECCOB U WX
TTOCJIC/ICTBHSI;

2) 0a30BbIE UCCIIEAOBATEIIbCKUE ICHCTBUA:

C TIOMOIIBIO TIearora MPOBOIUTh XUMHUYCCKHHN OIBIT, HECIIOXKHBIN SKCIICPUMEHT,
JUTSl YCTaHOBJIEHUS OCOOCHHOCTEH 00bEeKTa M3YUYCHUS, TPUIMHHO-CIICACTBEHHBIX CBSI3eH
1 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

C TOMOIIBIO TIeJarora WJIM CaMOCTOSITEIbHO (opMyaupoBaTh OOOOIICHHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEJICHHOT'O HAOIIOICHUS, OITBITA;

3) pabora ¢ uadopmaruei:

BBISBJISITH JIEPUITUTHI MH(POPMAIMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh MH(GOPMAITHIO M3 OJTHOTO BUJA B APYroM (TabIUIly B TEKCT U
mp.);

HCKaTh WM OTOMpaTh MHGOPMAIIUIO WIIM JIAHHBIC W3 UCTOYHUKOB C yYETOM
MIPEUIOKCHHON yIeOHOM 3a1a4uu B 33 TaHHBIX KPUTCPHEB.
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OBnazieHNe YHUBEPCATLHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU:

OpraHu30BbIBATH YUeOHOE B3aMMOJICHCTBHE B IpyIine (OnpeaessTh o01ue e,
pacupenesnsiaTh poju, J0roBapuBaThCs APYT C APYIOM H T. 1.).

C MOMOUIBIO IEJArora Wik CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCbMEHHbIE
TEKCThl C MCIOJIb30BAHMEM WIUIFOCTPATUBHBIX MAaTE€pPUAJIOB ISl BBICTYIUICHHUS IEpen
ayIUTOPHUEN;

OpraHU30BbIBATh YYEOHOE COTPYAHMYECTBO W COBMECTHYIO JESTEIbHOCTb C
YUUTEJIEM U CBEPCTHHUKAMH; pabOTaTh MHIWBUIYAIbHO U B TPYyMIe: HAXOAUTH oOIIee
pelieHrue M paspemarb KOH(IMKTHI HAa OCHOBE COTJIACOBaHMS MO3HUIMH M ydera
MHTEpECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBATh CBOE MHEHUE;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT, IPUHUMATD U Pa3/IEIsATh
OTBETCTBEHHOCTD U MPOSIBIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE] TPYIIIOM.

OBnasieHne yHUBEPCATbHBIMU YY€OHBIMH PETYJISTUBHBIMU JEHCTBUSIMH:

oOHapyxuBaTh W (QOPMYJIUPOBATH Yy4eOHYIO MPOOJIEMY, ONPENENITh Ielb
y4eOHOU e TEeIbHOCTH;

BJIAJICTh OCHOBAaMH CaMOKOHTPOJIS, CAMOOLICHKH, MPHUHATHUS PELICHUN U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM U NTO3HABATENBLHOMN 1E€ATEIbHOCTH;

COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pPE3YJIbTAaTaMH, OCYILIECTBIATH
KOHTPOJIb CBOEH JEATEIIbHOCTH B MPOLECCE AOCTHXKEHUS pe3yJibTara, OMNPENEIIATh
CrocoO0bl ICUCTBUI B paMKaX MPEJI0AKEHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICMCTBUS B COOTBETCTBUH C U3MEHSIOILLIECUCS CUTYaALlUEH;

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIaraTh IUIaH €€ U3MEHEHMUS;

IpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTHb IIpU PEIICHHH Y4YEOHOU
3a/1a4y;

NOHUMAaTh NPUYHUHBIL, IO KOTOPHIM HE OBLI JOCTUTHYT TpPeOyeMbld pe3ysbTar
JESITeIbHOCTH, OIpPENeNsATh IMO3UTHUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyromme
nanbHeie padoThl;

OCO3HAHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €T0 MHEHHIO.

ITPEAMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHbIX pe3yJbTaToOB MO0 OCBOCHHUIO 00S3aTEIbHOIO COJEPIKaHMUs,
YCTaHOBJICHHOTO0 JaHHOW dDenepaibHOM paboueil mporpamMMoi, BBLAEISIOT: HAy4YHBIE
3HaHUS, YMEHHUS W CIOCOObI AeHCTBUM, crnenuduueckue g y4eOHOro mpeamera
«XUMHS», BUABI IEATENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalUsIX:

IIPEJICTABICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTU SBJICHUM IIPUPOLBI,
NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XHMMHYECKOH HayKh Kak o00JacTH
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTypbl M MPaKTUYECKON
JEeSTENbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI'0 00IIECTBA; TOHUMAHUE MECTa XUMUU
Cpeau IpyTruxX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH IOHATUHWHOIO aIlllapaTa U CHMBOJIMYECKOTO SI3bIKa XUMUH JIJIS
cocTaBieHUs] (OpMYJl HEOPraHMUECKUX BEUIECTB, YPABHEHUH XUMHUYECKHUX peakiuil (c
OTMOpOM Ha aJIrOpuTM YYEOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHUYECKOU
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HoMmeHKIaTypbl (IUPAC u TpuBHalbHON) U YMEHHME HCIHOJIb30BaTh €€ I pELIEHUs
y4eOHO-IT03HABATENbHBIX 33J1a4 C IMOMOIIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJAEIU
IUIs1 OOBSICHEHUS] CTPOEHHSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OITOPOM Ha OMpEIeTICHUS;

IPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUU U YMEHHME C IIOMOIIBI YUHUTEIS
NPUMEHATh CUCTEMY XMMHMUYECKUX 3HAHWU JJI1 YCTAHOBJICHUS B3aUMOCBS3EH MEXIy
M3YYEHHBIM MAaTE€pUaJOM M IpU MOJYyYEHHH HOBBIX 3HAHUW, a TaKKe B MpOLECcCe
BBIMIOJTHEHUST Y4YeOHbIX 3aJaHUil M 1pu paboTe ¢ MUCTOYHUKAMU XHMHUYECKOH
uH(pOpMaMK, KOTOpast BKIIOYAET:

BKHEHIINE XUMUYECKHE TOHSATHS: XUMUYECKHA D3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IMPOCTOE M CIO0KHOE BEIIECTBO, OAHOPOAHAs W HEOJHOPOAHAs CMEChH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHAsT MAaccChl, KOJMYECTBO BEILECTBA, MOJb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb (CpenHss),
XUMUYECKasl peaklus, peakuud COEAUHEHUsS, PpEaKUUd pa3JIoKEHUs, pPeaKUuu
3aMeIIeHUs], peaKIuu 00MeHa, TeIIoBOM A((EKT peakinu, SK30- U IHAOTCPMUUIECKUE
peakuuu, pacTBOp, MaccoBas J0JII XMMUYECKOIO JJIEMEHTa B COCIMHEHUH, MaccoOBas
JI0JIs1 ¥ TIPOLIEHTHAs] KOHLIEHTpALMs BEIIECTBA B PACTBOPE, SAPO aToMa, MIEKTPUUYECKUI
CJIOll aroma, aroMHas OpOuTallb, paJuyCc aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIEHMUS,
XUMHUYECKasl CBS3b, 3JEKTPOOTPHUIATENIBHOCTD, MOJIIPHAs U HEMOJSpHas KOBaJeHTHas
CBS3b, MOHHAs CBS3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKAsl pElIeTKa (aToOMHasi,
MOHHAsl, METaJuIMuecKasi, MOJIEKYJsipHasi), MOH, KaTHOH, AHMOH, JJIEKTPOJUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAs JUCCOLMALMs, pEakUUuH HOHHOIo  OOMEHa,
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIMM, OKHUCIHUTEIb W  BOCCTAaHOBHTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE PEeaKlUH, CKOPOCTh XUMHUYECKOW pPEaKIMH, KaTalu3aTop, MPeIesIbHO
nomyctumas konuentpauus (I11K), koppo3us MeTamios, CIIIaBbl;

OCHOBOIIOJIAraroIe 3aKOHbl XUMUU: 3aKOH COXpaHEeHMs Macchl, [lepuoanueckuii
3akoH /l. 1. MenneneeBa, 3aK0H OCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpUS AIEKTPOIUTUUYECKOM
JUCCOLMAIINM, & TaK)KE MPEJICTABICHUS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIIE
HKCIIEPUMEHTAIILHBIX U TEOPETUUYECKUX METOJAX HMCCIEIOBAaHUS BEIECTB U M3YUYEHUS
XUMHUYECKUX PEAKIUN;

IIPEACTABJICHUE O NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DIIEMEHTOB
(pamuyc aromMa, D3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX U CJOXKHBIX BEIIECTB OT
MOJIOKEHUs 37eMeHTOB B Ilepuoauueckoi cucreme (B MajblX NEPUOAAX U TIIaBHBIX
HNOJArpYINIax) U 3JIEKTPOHHOIO CTPOEHUSI aTOMa; YMEHUE OOBSACHAThH CBSA3b MOJIOKEHUS
anemeHTa B llepuoguyeckoil cucTeMe € YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj] siipa, oOllee YUCIO 3JIEKTPOHOB),
pacupeneneHueM 3JEKTPOHOB [0 JHEPreTUYECKUM YPOBHSM aTOMOB NEPBBIX TpPeEX
NEPUOIOB, KaJUs U KaJbLUs; KIACCUPHUIMPOBATh XUMUUYECKHE 3JIEMEHTHI C OMIOPON Ha
onpeaeneHus: GU3NYEecKoro cMbicia HUGPOBBIX JAHHBIX NEPUOIUUECKON TaOIUIBI;

yMEHHE KJIaCCUPHUIINPOBATH XUMHUUECKHE JIEMEHThI, HEOPraHUUECKHE BEIIECTBA U
XUMHUYECKHE PEAKIHH C ONOPOM HAa CXEMbI; ONPEIEIATh BAJECHTHOCTh M CTEIEHb
OKHUCJIEHUS] XUMUYECKUX 3JIEMEHTOB, BUJ XUMHUYECKON CBSI3U U THUIl KPUCTAILUTMYECKON
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CTPYKTYPBI B COCIUHEHUSIX, 3apsi]l MOHA, XapaKTep CPeabl B BOJHBIX PACTBOPaX BEIIECTB
(KUCIIOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YU€OHBIX JIEHCTBHIA;
YMEHHE XapaKTepU30BaTh C OMNOPOM Ha cxXeMy (QU3MYECKHE U XUMHYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJOPO/, rpaduT, aiMas, KpeMHUH, a30T,
dbocdop, cepa, XJI0p, HATPUH, KaTUi, MAarHUH, KaJbIIUHA, A TFOMUHUH, JKEJIe30) U CIIOKHBIX
BEIIECTB, B TOM YHCIE€ HMX BOJHBIX pPacTBOPOB (BOJA, aMMHUAK, XJIOPOBOJOPOI,
CEpPOBOIOPO], OKCHIBI U rusipokcuibl mMetamioB I - [IA rpynn, amomunus, menu (II),
nuHka, xxene3a (II u II), okcuawr yrnepona (I u IV), kpemuus (IV), azora u pocdopa
(III u V), ceput (IV u VI), cepuucras, cepnas, asorucrtas, a3otHas, (ochopHasi,
yroJibHasi, KpeMHHEBAsI KUCIIOTa U UX COJIM); OMKMCHIBATh C OMOPOM HA MJIaH U KIIFOUEBBIC
CJIOBa; YMEHHME MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUS IIOCIE MPEIBAPUTEIHHOIO aHalIM3a IMOJ PYKOBOJICTBOM
nenarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT HX CBONCTB, BO3MOXHOCTH
MPOTEKAHUSI XMMHYECKUX MPEBPAIICHUI B Pa3JIMYHBIX YCJIOBUSX, BIUSIHUE BEUIECTB U
XUMHUYECKUX MPOIECCOB HA OPraHU3M YEJIOBEKA U OKPYIKAIOIIYIO IPUPOAHYIO CPENY;

YMEHHE COCTaBJISATH MO 00pasily, CXeMe, AaIrOpUTMy YUYEOHBIX JCHCTBUIA
MOJIEKYJIIpHBIE U MOHHBIC YPaBHEHHUS PeaKIvil (B TOM YKCIie pEeaKIMii HOHHOTO 0OMeHa
U OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMi), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOMCTBA M3yYEHHBIX KJIACCOB/TPyNI HEOPraHWYECKUX BEIIECTB, a TaKkKe
MOTBEPKIAIONINX TEHETUYECKYIO B3aUMOCBSI3b MEXKITY HUMU;

YMEHHUE BBIYUCIATH OTHOCHUTEIBHYI0 MOJIEKYJISIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTA B COCAMHEHUH, MACCOBYIO JOJIIO
BEILECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, 00bEM Ira3oB ¢ OMOPOM Ha
oOmrue (HopMysbl; yMEHHE TPOBOIUTH PACUYETHI IO YPABHEHUSIM XUMUYECKUX PEaKIUi U
HaXOJUTh KOJIMYECTBO BEIIECTBA, 00bEM U MAaCCy PEareHTOB WJIU MPOAYKTOB PEAKIUU C
OTIOPO¥ Ha 00pa3erl, aNrOPUTM yUIeOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO MO3HaHUsl (HaOJ0/IeHne, U3MEPEHHE,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU HM3YYECHUU BEIIECTB M XMUMHUYECKHX SIBJICHUU C
OTOpPOM Ha aJTOPUTM YYEOHBIX NEUCTBHM; yMeHHE Cc(hHOpMYIUpOBaTH MPOOJIEMY U
MIPEJVIOKUTH ITYTH €€ PEIICHUS ¢ TOMOIIBIO TTe/1arora; 3HaHue OCHOB 0€30M1aCHOM paOOThI
C XUMHYECKIMU BEIICCTBAMHU, XUMUUYECKON TTOCYI0N U Jab0paTOPHBIM 000PYT0BAHHUEM;

HaJIM4Me MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOIINX
XUMHUUYECKUX HKCIEPUMEHTOB TMOJI PYKOBOJICTBOM YUYHTENsI C OOCYXJIEHHEM ILJlaHa
PabOTHI UJIM COCTABIICHUEM TaOJIHIIBI:

U3Y4YEHHUE U ONUCaHNUE (PU3NYECKUX CBOMCTB BEIECTB;

O3HaKOMJIEHUE C (PU3MUECKIMU U XUMHYECCKIUMU SBJICHUSIMU;

OTIBITHI, WIUTIOCTPUPYIOIIKE MTPU3HAKY MPOTEKAHUSI XUMUYECKUX PEaKIUi;

U3Y4YEHHUE CIIOCOOOB pa3/ieNieHUs] CMEcel;

MOJIyYE€HHE KUCIIOPOJIa U U3YUECHHUE €T0 CBOWCTB;

MOJIy4YE€HHE BOJIOPO/Ia U U3YUEHUE €ro CBOMCTB;

MOJIyYE€HHE YIJIEKHUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJIy4YeHUE aMMHUaKa U U3YUYEHHUE €r0 CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C OINPEACICHHOW MAacCOBOM J0Jiell PacTBOPEHHOIO
BEILIECTBA;
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UCCJIEIOBAHME M ONUCAaHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

NPUMEHEHUE HUHAMKATOPOB (JaKMyca, METWiopaHxka Hu ¢eHoyndranenna) s
OIpEJEIEHNS XapaKTepa Cpesibl B pACTBOpPAX KUCJIOT U LIEJIOYEH;

U3Y4YEHUE B3aMMOJICUCTBHUS KHUCJIOT C METallaMH, OKCHJIAMU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPHUMBIMUA OCHOBAHUSIMU, COJISIMH;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOI'O METaJUIa JPYTUM U3 PacCTBOPA COJIH;

uccienoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCUAOB aTIOMUHUS U IIMHKA;

pelIeHre  SKCIEpUMEHTaNbHBIX 3a7a4y 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHEHUIN;

pelIEHHEe  JKCIEPUMEHTAIBHBIX  3aJady IO TeMe  «OJIEKTPOJIUTHYECKAS
JUCCOLIMALIHSY;

pelIeHre SKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BaxHeillne HeMeTalulbl U UX
COEIMHEHUS;

pelieHre 3KCHEPUMEHTAIBHBIX 3a/lady No Teme «BaxHeilline MmeTamibl U UX
COEIMHEHUS;

XUMUYECKUE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIMii
MOHHOI'0 0OMEHa;

KaUeCTBEHHbIE pPEaKUMW Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPaX HOHBIL:
xJjopua-, Opomuna-, HoaUA-, cyiabdpar-, Qocdar-, kapOOHAT-, CUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTHOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUS, Xene3a (2+) u
xenesa (3+), Mmenu (2+), IMHKAa;

YMEHHE TPEACTaBIATh pPE3yJbTaThl JSKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TAOJIHUIL U BBISBISATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE TpaBUiIaMi 0€30IaCHOr0 OOpaIlleHHUs! C BEIECTBAMH, UCIOJIB3YEMbIMU
B IIOBCEIHEBHOM JKU3HU, a TAKXKE MPaBUIIaMU TTOBEICHUS B 1IEJIIX COCPEKEHUS 310POBbS
M OKpYXalollle NMpUpoJHON cpejbl, MOHUMaHue Bpeda (OmacHOCTH) BO3JIEUCTBUS HA
’KUBBIE OpPraHU3Mbl OIPEAEICHHBIX BEIIECTB, a TaKXe CIIOCOOOB YMEHbBIIECHUS U
MpEeAOTBpAlIEHUs UX BPEIHOIO BO3ACHCTBUS; MOHUMAHHME 3HAUEHHUS >KUPOB, OEIKOB,
YIJIEBOJOB JJIs1 OpraHu3Ma 4eoBeKa;

BJIAJICHUE OCHOBAMHM XUMHYECKOM TIpPaMOTHOCTH, BKIIIOYAKOLWIEH YMEHUE
MpaBUJIBHO HCIOJIB30BaTh M3YUYEHHbIE BeEIIeCTBA W Marepuaibl (B TOM YHCIE,
MUHEpaJIbHbIE YJOOPEHUs], METaulbl U CIUIaBbl, IPOJAYKTHl MEpPepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTIEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, HedTH) B OBITY, CEIHCKOM
XO35MCTBE, Ha MPOU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHl  MPABUIBHOIO
MCIIOJIb30BaHUs U3YUYEHHBIX BEIIECTB U MAaTEPUAIIOB;

YMEHHUE YCTaHABIMBATH CBA3M MEXKIY PEAJbHO HAOIIOJAEMBIMU XUMUYECKUMH
SBJICHUSIMU M TIPOLIECCAMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSICHATH
NPUYMHBI MHOTO0Opa3usi BELIECTB; YMEHHE HMHTETPUPOBATH XMMUYECKHUE 3HAHUS CO
3HAHUSMU APYTHX y4€OHBIX IPEAMETOB C MOMOILBIO NIEAATOra;

npejacTaBieHne o cdepax mnpodeccHOHANbHON AESTENIbHOCTH, CBS3aHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTUSMU, OCHOBAHHBIMU Ha JOCTUKEHUSX XUMUYECKOU
HayKH; HAJIMYME ONbITa PabOThHI C pa3IMYHbIMU UCTOYHHKAMU MH(OPMALUU MO XUMHUH
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(Hay4yHO-TIONYJISIpHAsl JIMTEpaTypa, CIOBAapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
ONOPOM Ha aIrOPUTM: YMEHHE OOBEKTUBHO OIIEHMBATh MH(OPMALIMIO O BEIIECTBAX, UX
MIPEBPALLECHUSX U MPAKTUYECKOM IIPUMEHEHUU.

TpeOoBaHus K TMpeAMETHBIM pe3yjibTaTaM OCBOEHUSA Y4eOHOIro IpeaMeTra
«XUMHsI», paclpeIeICHHbIE 110 TOAaM 00yUYEeHHUS

Pesynbrarel mo rogaM (GOpMYIUPYIOTCS MO TPHUHIMUIY J00aBIIEHUS HOBBIX
pEe3yJbTaTOB OT roja K roay, YK€ Ha3BaHHbIE B NPEIBIAYIIMX TOAax IO3MIUHU, KaK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3YJIbTaThl OUYEPETHOIO TOJA
M0 YMOJIYAaHUIO BKIIIOUAIOT PE3yJIbTaThl MPEABIIYIINX JIET).

8 KJIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX [OHATHHA: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAsT M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCJAMHEHUU, MOJISIpHBIH  OO0BEM, OKCHUJZ, KHCIOTa, OCHOBAaHHUE, COJIb,
*3JIEKTPOOTPHULIATETBHOCTD ¥, CTEIICHb OKHCJIEHHS, XUMHYECKasi  peakuus,
KJIaccu(uKanus peakiuil: peakuuyd COCOUHEHUs, PEaKUUU Ppa3JIoKEHHs, pPEaKIUu
3aMeUICHUS, PeaKkiui 00MEeHa, PK30- U SHJOTEPMHUUECKHE PEaKInu; *TernaoBor 3pdexT
peakuuu®; sIpo aToMa, 3JIEKTPOHHBIN ClOW aToMma, aTOMHas OpOUTallb, paJuyC aToMa,
XUMHUYECKasl CBSA3b, MOJSIPHAS. W HEMOJSpHAsi KOBAJCHTHAsl CBSI3b, MOHHAS CBSI3b, MOH,
KAaTHOH, aHUOH, pacTBOP, MAaccoBas JOJIsI BellecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBopE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUA (cM. m. 1) u
MIPUMEHSATh 3TU NOHATHUS PU OMMCAHUM BEILIECTB U X MPEBPAILECHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUJIi COCTaBJICHHUS (POPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKLui, 3JIEKTPOHHOr0 OanaHca;

ONpeIEsATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; CTEIIEHb
OKHCJIEHUSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOW Ha OMpPEIEICHHS, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; IPUHAJUIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coelMHEHUW 1O QopMyiaM; BUJI XMUMHUYECKOW CBsI3M (KOBAJICHTHAsT M HOHHAas) B
HEOPraHWYECKUX COECIMHEHHUSIX;

UMETh TMpPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
YUHUTENd NPUMEHATh CUCTEMY XMMHYECKUX 3HAHUU, JUISl YCTAHOBJIEHUS B3aWMOCBSI3U
MEXIy U3yUYeHHBIM MaTE€pHaJIOM U NP MOJIYYSHUH HOBBIX 3HAHUM, a TakXKe Mpu padboTe
C HUCTOYHHUKAMHU XxXuMU4eckoil wuHpopmanuu. OpHEHTUPOBATHCS B MOHATUAX U
OIepupoOBaTh UMHU Ha 0a30BOM YPOBHE, IPUMEHSTH NPHU BBIMOJIHEHUN YU€OHBIX 3aJaHUN
U pEUIEHUHM PacUeTHBIX 3aJlay C OMOpPON Ha aJrOPUTM YUYEOHBIX JNEHCTBUN M3yUEHHbIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHus Maccol, [lepnonnuecknii 3akon [[.M1. MeHnneneena,
*3aKOH TIOCTOSIHCTBA COCTaBa™®, 3aKOH ABOrajpo; aTOMHO-MOJICKYJISpHAs TEOpHs.
CooTtHOcUTh 0003HauYEHUs, KOTOpble UMetoTcs B Tabnwuie «llepuognueckas cucrema
xuMudeckux anemMeHroB JI. I. MenaeneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB W 3apsija siapa, oOIiee 4Yucio
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AJNIEKTPOHOB U pacHpeieICHUE X MO 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpoBaTh XMMUYECKHE DJIEMEHTHI; HEOPraHWYEeCKHWE BEIECTBa;
XUMHUYECKHE peakiuu (10 YMCIy M COCTAaBYy YYAacTBYIOIIMX B PEAKIUHM BEUIECTB, IO
TeroBoMy 3G (HEKTy, M0 M3MEHEHHUIO CTETICHH OKUCIICHHUS XMMHUYECKHUX DJIEMEHTOB) C
OTIOPOi Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMMHYECKUE CBOICTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHWE MPUMEpPAMU MOJICKYJSIPHBIX YpPaBHEHUN
COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIHI C OMMOPOH Ha CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX MOCIE
MPEABAPUTEILHOIO OOCYX ACHUS C MEe1arorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa 1Mo (opMysie COSIUHEHUS; MAaCCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOU Ha aJTOPUTM;

IMPUMEHSATh OCHOBHBIC OIEPAlMA MBICIUTEIHPHOW JESITCIHOCTH — aHalu3 |
CHUHTE3, CpaBHCHHE, O0O0O0OIIeHHE, CHCTeMaTu3alus, KilacCu(pUKamus, BBISBICHUC
MPUYMHHO-CICACTBEHHBIX CBS3CH — JIJI1 M3YYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX
peaKnuii; E€CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHUE, W3MEPECHHE,
MOJICIMPOBAHUE, SKCHEPUMEHT *(peanbHbIi W MBICICHHBIA)* TMMOJ PYKOBOJACTBOM
nejarora,

ClieoBaTh MpaBUJIaM IMOJb30BAHUS XMMHYECKOW TOCYI0M W J1abopaTOpHBIM
0o0OpyI0OBaHUEM, a TaKXe MpaBuiiaM OOpallleHHs] C BEIIeCTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMU TI0 BBITTOJTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OMBITOB IO TOIYYCHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BeHIeCTB (BOAOPOJAa M KHUCJIOPOJA), IPUTOTOBICHUIO
PacTBOPOB € OMPEICIEHHON MAaCCOBOM J0JIEN PAaCTBOPEHHOTO BENIECTBA; INIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C MOMOUIBI0O HMHJUKATOPOB (JIakMyc, (eHonadTanenH, METHWIOpPaHX H Jp.),
MOATBEPKIAIONMINX KAUYEeCTBEHHBIH COCTaB HEOPraHWYECKUX BEMIECTB (KaUeCTBCHHBIC
peaklMy Ha UOHBI) MO/ PYKOBOJICTBOM I1€/1arora.

9 KJIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHATHN: XHMHUYECKHI DJIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTWOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHUCJICHHS, XMMHUYECKAs PEaKIus,
XUMHYECKasi CBS3b, *TEIIOBOM A(PEeKT peakiuu, MoJb*, MOJSIPHBIA 00BEM, PacTBOD;
AIEKTPOIUTHI, HEIIEKTPOJIUTHI, AICKTPOIUTHICCKAS TUCCOMMAIINS, PEAKIIUA MOHHOTO
oOMeHa, KaTaJu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBbIC
peaknuu*, OKUCIUTEITPHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINTETh, BOCCTAHOBHUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHUE, aUIOTPOIuUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBajIcHTHAsl, WOHHAs, METAIMYECKas), KpUCTAJUIMYecKas pemeTka, *Koppo3us
METaJUIOB, CIUIABBI; CKOPOCTh XHUMHYECKOW pPEaKIUMu™, TPeaesbHO JAOMyCTUMAas
koHuenTparus (I1/1K) Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATHHA (cM. 1. 1) m
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MPUMEHSTh ATU TOHSATHUSI IPU ONMUCAHUM BEIIECTB U X MPEBPAIICHUI;

WCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCAIIMHM PE3yJbTATOB HAOIIO/ICHUIH,
coctaBieHuss (GOpMyJl BEUIECTB U YPABHEHUM XMMHMUYECKUX PEAKIMM, 3alUCU JaHHBIX
ycioBui 3aia4. Mcnons3oBaTh 0003HaueHus1, uMeronuecs B [lepuoauueckoii cucreme u
Ta0IuIle pACTBOPUMOCTU KUCIIOT, OCHOBAaHUHN U COJIEH B BOJIE JJIs BBITIOJIHEHUSI 33/ I1aHU.

ONpPEACNSITh BaJEHTHOCTh U CTENEHb OKHCJICHUS XMMHUYECKHX JJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCY COCIMHEHUI C OMOPOii Ha OINpeIEICHNUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIEC; BUIBI
XUMUYECKON CBsI3M (KOBAJEHTHAs, HWOHHAs, METaJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA MO0 XUMHUYECKOH (opMylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHCIOT M IIEJOYeH, *TUIl KpUCTAUIMYECKOW PpEmETKH KOHKPETHOIO
BelecTBa™;

packpsiBaTh  cMbici  [lepuommyeckoro 3axkona J[.MI. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHWMAaHWE: *OMHCHIBATHP W XaPaKTEPU30BATh* TaAOIMUHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XHUMHUYECKHMX JJIEMEHTOB: pa3jin4aTh MOHSITHUS
«rnaBHag noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», mansie u
OOJBIINE TTEPUOIBI; *COOTHOCUTH * 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPHOIUIECKOMN
TaOJUIIe, C YUCITOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocraB u 3apsA sapa, o0LIee YUCIIO JIEKTPOHOB U PACHPEAEICHUE UX IO JIEKTPOHHBIM
closiM); *0OBICHATH® 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MalbIX MEPUOJOB M TJIABHBIX MOJTPYIII C
YUYETOM CTPOECHUS UX aTOMOB;

KJIacCUUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKHUEe BEIIEeCTBA;
XUMUYECKUE peakuuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3D (PeKTy, Mo U3BMEHEHHUIO CTENIEHEH OKHCICHHUS] XUMUYECKUX AJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEU(PUICCKIE XUMUYSCKUE CBONCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOJTBEPIXKIAs OMUCAHUE MPUMEPAMH MOJICKYJISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OIIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS AJIEKTPOJUTUUYECKON AMCCOLMAIIMM KUCIOT, LIEIoYed U
COJICH; TOJIHBIE W COKpAIlEHHbIC YPAaBHEHHS pPEAKIUM MOHHOrO OOMEHA; ypaBHEHUS
peakuid, MOATBEPKIAIOMINX CYIIECTBOBAHNE FEHETUUECKOM CBSI3M MEKY BEIIECTBAMMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakimii
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAaHUSI XUMHUYECKUX MPEBpAlICHUN TMOCIe MPEABAPUTEIBHOTO
00CYXKJIeHUsI C Tearorom;

BBIYUCIISITh OTHOCUTENIBHYI0 MOJEKYISIPHYIO M MOJISIPHYIHO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSCAUHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHl MO YPABHEHUIO XUMUYECKOU PEAKIMU C
OIIOPOU Ha aJrOPUTM;

clieloBaTh TpaBUjaM IMOJb30BAHUSA XHUMHYECKOM MOCYI0M U J1ad0paToOpHBIM
o0oOpyIOBaHUEM, a TaKXKe MpaBWJIaM OOpAIICHHsS C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKIIUSIMU MO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYCHUIO U
coOMpaHuio ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

IPOBOJUTh pEaKlWH, MOATBEP)KIAIONIME KAuyeCTBEHHBIM COCTaB pPa3IMYHbIX
BEIIIECTB: PACMO3HABATh OMBITHHIM NYTEM XJIOPUA- OpPOMHI-, HOAUI-, KapOOHAT-,
docdart-, cunukar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OINEPAIMU MbBICIUTEIBHOW JAESTEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHUE, 0000IIIEHIE, CHCTEMAaTHU3aI1IO0, BBISIBJICHUE TPUIMHHO-CIIEACTBEHHBIX
CBSI3E€H — /111 U3YUYECHUS CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HAOIIOZICHHUE, U3MEPEHUE, MOICTTUPOBAHKE, SKCIIEPUMEHT (peaslbHbIN
1 MBICJIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe TUIAHUPOBAHUE U KOJMYECTBO YaCOB, OTBOJIMMBIX HA OCBOCHHME KaXKJIOH TEMbI YUeOHOTO mpeameTa « XUMUs»
denepaabHON aTanTUPOBAHHOW OCHOBHOW 00pa30oBaTelbHON MPOTrPaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS OOYyYarONIUXCS C
3aJIEPKKON TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paznenom dDenepanbHON paboyeil mporpamMmsl
y4eOHOro npeaMera « XuMHs» OCHOBHOU 00pa3oBaTesibHOM TpOorpaMMbl OCHOBHOTO 0011ero oopa3zoBanus. [Ipu stom Opranuzanus
BI[paBE€ camMa BHOCUTh HM3MEHEHHs B COJEp)KaHUE U paclpeneiceHHe Y4eOHOro wmarepuajia Mo TrojaM oOydueHus, B
MOCJIEI0BAaTEIbHOCTh M3YYEHHS] TEM M KOJIMYECTBO YAaCOB Ha OCBOCHHE KaXKIOW TEMbl, ONpPEEICHUE OpraHU3allMOHHBIX (HOopM
oOyueHuss U T.n. OOOCHOBAHHOCTH [aHHBIX HM3MEHEHUH ONpeeNsieTcs BbIOpaHHBIM 0Opa3zoBaTenbHOW opranusainueil Y MK,
WHIUBUYAJIbHBIMU TICUXO(PU3UYECKUMU OCOOCHHOCTAMHM KOHKPETHBIX oOydatoniuxcs ¢ 3IIP, cTeneHpi0 OCBOEHHOCTH HMHU
y4eOHBIX TeM, PEKOMEHIAIMSAMU 110 OTOOPY U aJanTalyuyd y4eOHOro Marepuaia o XUMHHM, npeactaBieHHbIMU B [loscHUTEIBHOM
3aIHCKe.

8 KUIIACC

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

IIpumepHbIe TEeMBI, OcHoBHoOe coep:kanue OcHoBHbIEe BU/bI eI TEIbHOCTH
packpbiBaoue 00y4YarIHUXCH
JAHHBIN pa3aea

NPOrpamMMBbl,

H KOJHUYIECTBO 4aCoB,
OTBOAUMOC HA UX
H3y4Y€HUC

Pa3nen 1.IlepBoHauyajibHble XuMHYecKkue MOHATHsI(20 1)
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Tema 1. Xumusy —
Ba)kHasl 00J1aCTh
€CTECTBO3HAHUA U
NMPaKTHYECKOH
JAesATEeJIbHOCTH
yeJIoBeKa

(5 1)

[Tpenmer xumun.* Pois XUMUU B )KU3HH YEIOBEKA.

XuMHS B CUCTEME HayK. MeTOIbI TO3HAHUS B
XUMUHA. *

Tena u Bemectsa. PU3NUECKUE CBOMCTBA BEILIECTB.

ArperaTHoe cocTostHuE BeniecTB. YucTtoie
BemecTBa 1 cMecu. CriocoObl pasiesicHUs] CMeceH.
dusnyeckue U xXumuyeckue spieHus. [Ipusnaku u
YCJIOBHS IPOTEKaHUSI XUMUYECKUX PEaKIU.
3HAKOMCTBO C TIpaBUJIaMu O€30MaCHOCTH U
npuéMaMu padOThl B XMMHYECKOH J1a00paTOpUH.

JdemMoncTpanuu

1. JTabopaTopHoe o6opyI0BaHuE.

2. Paznuynble BUJIbI XUMHUYECKOU MOCYIBI.

3. OGpas3Iibl BEIIECTB.

4. CriocoObI pa3aeneHus cmecei (puapTpoBaHue,
BbIMIApUMBaHUE, TUCTUIIIALNSA, XpoMaTorpadust).
JlabopaTopHbIe U IPaKTHYeCKHe PadoThl
Jlabopamopuvie onvimei:

Ommcanue GU3MYECKUX CBOMCTB BELIECTB.
Pa3znenenuie cMecu ¢ MOMOIIBIO MarHUTA.
IIpakmuueckue pabomul:

Ne 1. JTabopaTropHOoe 000py/1I0BaHHUE U TTPHUEMBI
pabotsl ¢ HUM. [IpaBua Ge3omacHoi paboOThI B
XUMHUYECKOH J1abopaTOpuu.

Ne 2. Ouncrka 3arpsi3HeHHOU MOBapEHHOM CONH
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PackpbIBaTh CMBICT M3y4aeMBbIX ITOHATUHI C IIOMOIIBIO I1€1arora.

PackpbiBaTh poiib XUMUU B IPUPOJIE U )KU3HH YEIOBEKa, €€ CBA3b
C IpyTMMHU HayKaMH.

Pasnuyarh yncThIE BElleCTBAa U CMECH; OAHOPOIHBIC U
HEOJIHOPOJHbBIE CMECH;

Pasznuyats pusmueckre U XMMHUECKHE SIBICHUS C OMOPOi Ha
OIpEJICIIECHUS.

OnpenensTh NPU3HAKK XUMUYECKUX PEAKIMA U YCIOBHS HX
IIPOTEKAHUSI.

CrnenoBath paBuUiiaM MOJIb30BAaHUS XUMUYECKOM MOCYI0M U
1abopaTOpPHBIM 000PYTIOBAHUEM, a TAKXKE MTpaBUIaM
oOpalleHHs ¢ XUMHUYECKUMU Belle-CTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMU O BHIIOJHEHHUIO MPAKTUYECKUX padoT Mo
KOHTPOJIEM IEJarora.

[1nanupoBaTh ¥ MPOBOAUTH XUMUYECKHUI SKCTIEPUMEHT 10
U3yUYEHUIO U ONHUCAHUIO (PU3HMUECKUX CBOWCTB BEILECTB,
Croco0OB pa3/iesieHusl CMeCeil BeIIeCTB M0 pyKOBOJICTBOM
nejiarora ¢ 00CyX/1IeHHeM Iu1aHa paboThl.

Hcnonb30BaTh Npy BHIOJHEHUH YU€OHBIX 3aJaHUH U B
IIPOLIECCE MCCIIEA0BATEIBCKON JEATEIBHOCTH HAyYHO-
MOMYJISIPHYIO JIMTEPATYPy XUMHUECKOTO COepKaHus,
CIIpaBOYHBIE MaTepUabl, pecypcbl HTEpHETA IO
PYKOBOJICTBOM Iearora.

BricTpauBath pa3BEpHYThI€ MMCHbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHPOPMAIIHIO U3 YICOHHKA U CIIPABOYHBIX
MaTEpHUAJIOB, IPAMOTHO MCIIOJb30BaTh U3yUEHHBIN
MOHATHUITHBIN anmnapart Kypca XUMUU



Tema 2. BemecTBa
U XUMHUYeCKue pealcmm

(15 1)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE IJIEMEHTHI.
3HaKkH (CUMBOJIbI) XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie u cioXHbIE BellecTBa. ATOMHO-
MOJIEKYJISIDHOE YUCHHE.

Xummdeckasi popmyia. BaieHTHOCTS aTOMOB
XUMHUYECKHX JI€MEHTOB. *3aKOH IMOCTOSHCTBA
cocTaBa BelecTB.* OTHOCUTEIbHAS ATOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca. MaccoBast
JIOJIs1 XUMHUYECKOTO AJIEMEHTA B COEIMHEHUM.
Du3n4eCcKUe U XMMUYECKHE ABJICHUA. XMMHUUYECKas
peakuus. [lpyu3Hakuy 1 ycinoBus nNpoTeKaHus
XUMHUYECKHUX peaKIMi. XMMUYECKHE YPABHEHUS.
THIMBI XUMUYECKUX PEaKIM (COeTMHEHMS,
Pa3NoXKeHUs, 3aMeIleHNs, 0OMEHa).

3aK0H COXpaHEHHUs MacChl BEIECTB.

*M. B. JIoMOHOCOB — y4&HBIH-OHIMKIONEAUCT. *

JdeMoHcTpanuu

dusnueckue siBIeHUA (pacTUpaHue caxapa B
CTYTIKE, KUTICHHE W KOHJICHCAIIHsI BOJIBI U T. II.).
XuMuyeckue siBjeHus (TOpeHHe CBeuH,
pa3JIoKEHHUE caxapa, B3aMMOAECHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUJIOM Oapws,

paznoxxenue ruapokcuaa meau(1l),
B3aUMOJICMCTBHE JKeJIe3a C CEpOM, B3aUMOJECHCTBUE
xenes3a ¢ pactBopom conu meau(1l)).

OnbIT, WJUTFOCTPUPYIOLUN 3aKOH COXPaHEHUS
MAacCHI.

JlaGopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHbI€ OTBITHI:

[Tpumeps! pusndeckux SBICHUH (TTaBICHUE
BOCKa, TassHHUE JIbJIA).

[Tpumepbl XUMUYECKHX SBJICHHUH (TPOKATUBAHUE
MeHOW MPOBOJIOKH, B3aUMO/IEHCTBHE Mea ¢
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ITpyuMeHSTh €CTECTBEHHO-HAayUHbIE METO/IbI I03HAHUS (B TOM
qucie HabJIoeHUe, MOIETTMPOBAHNE, SKCIIEPUMEHT)

Y OCHOBHBIE OIIEPALUU MBICIUTEIBLHOMN NEATEIBHOCTH
(cpaBHeHue, KiIaccupUKaLys) JUIsl U3y4EHUs BEILECTB U
XUMUYECKUX PEAKLUI C OIIOPOM HA AJITOPUTM WIH CXEMY.

PackppIBaTh CMBICI U3y4aeMbIX TOHITHH U 3aKOHOB U
IIPUMEHSTH 3T MOHATHUS IPU ONMCAHUU CBOMCTB BELLIECTB U UX
IIPEBPALLCHUI ¢ OIIOPOY Ha IUIAH U KJIFOYEBBIE CJIOBA.

Pa3nmmyate pusndeckue u XUMHYECKUE SBICHUS, OOBSICHATD UX
CYLIHOCTb C TOYKH 3PE€HHsI aTOMHO-MOJIEKYJIIPHOTO YUEHHS C
OIOPOI HA ONPENICIICHUS U CXEMBI.

OnpenensaTs NPpU3HAKM XUMUYECKUX PEAKIMM, YCIOBUS X
IIPOTEKAHUS.

OOBACHATH CYIIHOCTh (PU3NUECKUX U XUMHUECKUX SIBJICHUH C
TOYKH 3PEHHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHS C
WCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI.

KnaccudunupoBats XuMHYECKHE PEAKIMH (IO YUCITY U COCTABY
pearupyromux 1 00pasyroIuxcs BEIECTB) ¢ ONOPOi Ha
CXEMBI.

CoctaBiiaTh (hopMyJIbl OMHAPHBIX BEIECTB 10 BaJICHTHOCTHU U
OTIpEIeNIATh BaJEHTHOCTb 10 (popMyJiaM BEIIECTB C OMOPO Ha
aJITOPUTM YUEeOHBIX JICHCTBUI.

PaccTaBnsaTh K03 UIMEHTHI B yPABHEHUAX XUMHUYECKUX
peaxiuii ¢ ONopoi Ha aITOPUTM yUEOHBIX TEHCTBHIA.

CrnenoBaTh mpaBuiIaM MOJb30BaHUS XUMUYECKON TTOCYI0M 1
71a00paTOPHBIM 00OPYAOBAHKEM, a TAK)KE TPaBHIaM OOpaIleHHS
C BEILIECTBAMHU B COOTBETCTBHH C HHCTPYKLUSAMH I10
BBIITOJTHEHUIO JTa00PATOPHBIX XUMHUECKHX OBITOB IO
KOHTPOJIEM IE1arora.

Hcnonp30BaTh Npy BBIIOJHEHUH Y4€OHBIX 3aJaHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON NEATEIBHOCTU
HAY4YHO-TIONYJIIPHYIO JIUTEPATYPy XUMUYECKOIO CONEPKAHMS,
CIpaBOYHBIEC MaTepHabl, pecypcbl IHTEepHETa mox
PYKOBOJCTBOM II€AArora.



KHUCIIOTON). BricTpauBaTth pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
Mopenu aToMOB U MOJIEKYT oInopoil Ha MH(opMaLUIO U3 yueOHHKA U CIIPAaBOYHBIX
MaTepuasioB, IPaMOTHO UCIIOIb30BaTh U3YYEHHBIN

[Tpaktryeckas padota Ne3 [Ipu3Haku npoTeKkaHus R
HNOHATHUIHBIN annapaT Kypca XMMUU

XUMHUYECKUX PEaKIUn

Buruucienus

— OTHOCHUTEIBHOU MOJIEKYISIPHOU MacChl
BEIIECTB;

— MAacCOBOH JOJIM XUMHUYECKOI'0 3JIEMEHTA I10
dbopmysie COeTMHEHHUS.

Pa3nen 2. BaxkHelimme npeacTaBuTe/ M Heopranuieckux semects (30 1)
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Tema 3. Bo3ayx.
Kucnopona. IlonsiTue 06
OKCHIAX

(5 4)

Bo3ayx — cmech ra3os. CocraB Bo3yxa.
Kucnopoa — 3neMeHT 1 mpocToe Belle-

cTBO. O30H — *annoTponHas MoAu(UKALUSI
kucinopoaa.* HaxoxkaeHue Kuciopoaa B pupo/ie,
¢du3nvecKre 1 XUMHYECKUE CBOMCTBA (peaKInu
OKHCJICHHS, TOpEeHUE). Y CJIOBUSI BOSHUKHOBEHUS U
npekpameHus ropeans. [lonstie 06 oxcugax.
*CnocoObl MOTy4YeHHsI KUCIIOpoAa B Jabopartopuu

PackpbiBaTh CMBICT U3y4aeMBbIX MOHATUN U IPUMEHSITh 3TH
MOHSITHS TIPU ONTMCAHUM CBOMCTB BEUIECTB U UX MPEBPAILICHUH C
HCII0JIb30BAHUEM OIMOPHBIX CJIOB U KIIUIIIE.

XapakTepu3oBaTh (OMUCHIBATH)C ONOPOLL HA NIAH, CXEMY,
KPamkyl1o 3anuch
COCTaB BO3/lyXa, (PM3NYECKUE U XU-MUUECKHE CBOICTBA
KHCJIOPO/a, CIIOCOOBI €T0 MOTyYeHHsI, IPUMEHEHNE 1 3HAYCHHE
B IIPUPOJIC U )KU3HH YEIOBEKA.

1 ipoMbliiiuieHHOCTH. * [IpuMmenenue kucnopoaa.
KpyroBopot kucinoposaa B mpupoe.
*TemmoBoit 2P HeKT XUMUUECKOM PeaKIIuu,

MMOHATHUEC O TCPMOXUMHUYCCKOM YPaBHCHUM, 9K30%*-

Y SHJIOTEPMUYECKHX PEaKIHsIX.

*TomnuBo (He(Th, yroyib U MeTaH). 3arpsi3HeHNe
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAIICHHS.
VYcunenue napHUKoBOro 3gpdexra, pazpylieHue
030HOBOTO cJI04. ™

JdemoHcTpanuu

B3aumoneticteue docdopa, cepsl u xesesa ¢
KHCJIOPOIOM (BO3MOKHO UCTIOJIb30BaHUEC
BUJICOOTIBITOB).

OHpCI[eJ'ICHI/Ie COACPpIKaHUA KUCIIOPpOJa B BO3JYXC.

OnbIThL, AEMOHCTPUPYIOIINE YCIOBUS
BO3HMKHOBEHUS U IIPEKPALCHUSA TOPEHHUS.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThl
JlaGopaTopHBIii OMBIT:

O3HakomIIeHHE C 00pa3liaMi OKCHUJIOB.
[TpakTrueckas pabora:

No 4. TTonyueHnue KUCIOPO/1a, U3YUEHUE €TO
CBOWCTB.

Beruauciaenns
— MOJIEKYJIAPHOW MacChl KUCIIOPO/Ia U 030HA Ha
OCHOBAHMH aTOMHOU MacChl XUMHUYECKOTO
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Cpasnusamo peaxkyuu 20penust U MeOIeHHO20 OKUCTIEHUsL C
MpeJIBApUTENILHBIM 00CYXKICHHEM NTapaMeTPOB CPABHEHHS.

Cobupath mpuOOpHI IS MOTYUYEHUs KUCIOPO/ia (BEITECHEHUEM
BOJIbI U BO3/lyXa).

Pacmo3HaBaTh OMBITHBIM MYTEM KUCIOPO/I MO KOHTPOJIEM
nearora.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABICHUS
dbopMyI1 BENIECTB, MOJNIEKYISPHBIX YPABHEHUNH XUMUUYECKUX
peaKuii ¢ yyacTHEeM KHCJIOpO/a.

OOBSICHITH CYIIHOCTH 9KOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBath npaBuiiaM O6e30macHoi paboTsl B TabopaTOpUH MpH
WCTOJIb30BaHNN XUMHUUYECKOH MOCY/IbI 1 000PYI0BaHUS TTO]T
KOHTPOJIEM II€/Iarora, a TAaK>Ke MpaBuiiaM OOpaIIeHus ¢
TOPIOYMMHU BEIIECTBaMU B OBITY.

[InanupoBaTh M OCYIIECTBIISITh HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOAUTH HAOIIOACHNUS, 1€TIaTh BBIBOABI IO
pe3yabpTaTaM SKCIIEpUMEHTA MO/ PyKOBOACTBOM I€1arora.

VYyacTBOBaTh B COBMECTHOW paboOTe B IpyIIIIE.

Hcnonw30Bath Mpu BHIMOJHEHUN YUEOHBIX 3aJaHUN U B
MIPOLIECCE UCCIIE0BATEIBCKON AEATEIBHOCTA HAYYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUYECKOTO COICPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcsl IHTepHETa oa
PYKOBOJICTBOM II€arora.

BeicTpauBaTh pa3BEpHYThIE TUCBMEHHBIE U YCTHBIE OTBETHI C
OITOpOii Ha MHPOPMAIIHIO M3 YICOHHUKA M CITPABOYHBIX



3JIEMEHTa MaTepHasIoB C OMOPOM Ha IJIaH, FPaMOTHO UCIOJIb30BaTh
W3YYCHHBIN MOHATUMHBIN anmapaT Kypca XuMuu
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Tema 4. Bogopoa.
ITousiTHe 0 KHCJIOTAX
H COJIfIX

(5 4)

Tema 5.
KoanyecTBeHHBIE

OTHOILUEHHS B XUMHH
(4 1)

Boopos — 31eMeHT U pocToe BEIIECTBO.
Haxoxnenue B npupoze, Gusndeckue u
XUMUYECKHUE CBOMCTBA (Ha MIpUMEpE
B3aUMOJCHCTBHS C HEMETAJUIAMH U OKCHIAMH
METAJUIOB), IPUMEHEHHE, *CrOCOOBI MOTyYeHHUS. *
[ToHsiTHE O KMCIOTAaX U CONSX.

JdeMoHcTpanuu

[Tomydenue, cobupanue u pacro3HaBaHue
BOJOPOJA.

I'openue Bogopona.

B3aumoneiictue Bogopoaa ¢ okcuaom meau(1l).

JlabopaTopHble U IpaKkTHYECKHE PAadOThI
JlaGopaTOpHBIii OMBIT:

B3anmopeiicTBre KUCIIOT C METaNIAMH.
[TpakTuyeckas padora:

No 5. ITonmyueHnue Bogopojia, U3y4eHHUE €ro
CBOMCTB.

Beruuciaenuns
— MOJIEKYJIIPHOM MACChl BELIECTBA HA OCHOBAaHUU
aTOMHOMW MacChbl XUMHUYECKUX DJIEMEHTOB

KomnuectBo BemectBa. Mosb. MosnsipHas Macca.
3axoH ABorajipo. MomnsipHblil 00bEM ra3os.
PacuéThl Mo XUMUYECKUM YpaBHESHHUSIM.

JdeMoHcTpanus
OOpa31bl BEIECTB KOJIMYECTBOM 1 MOJIb.

Boruucienust

— 00B€Ma, KOJIMYECTBa BEISCTBA ra3a I1o ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY;
— 00BEMOB T'a30B 110 YPAaBHCHHIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH I'a30B
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PackpbIBaTh CMBICI H3Y4aeMBbIX MOHITUNA U IPUMEHSATh 3TH
HOHATHS NIPU OIMCAHUU CBOIMCTB BEIIECTB U UX MIPEBPAILECHUI.

XapakTepu30oBath (ONMHUCHIBATH) (PU3UUCCKHE U XUMHUECKHE
CBOMCTBA BOJOPOJia, CIOCOOBI €0 MOJIy4eHHsl, IPUMEHEHHE C
ONOpPOH Ha IJIaH, KPATKYIO 3alKCh, CXEMY.

CoOupats npubdop i NOIYUEHUS BOJOPOA C UCTIOIb30BaHUEM
BHU3YaJIBHON OTIOPBI

Mcnonb30BaTh XUMUUECKYHO CUMBOJIUKY JUISL COCTABICHUS
(GbopMyJ1 BELIECTB, MOJIEKYJIIPHBIX YPABHEHUNH XUMUUYECKUX
peakiuii ¢ y4acTUEM BOAOPO/Ia C OIIOPOM Ha aITOPUTM.

CnenoBath npaBuiiaM 06€301acHoO paboThI B J1abOpaTOpUu Npu
UCTIOJIb30BAaHUM XUMHYECKON TIOCY 1Bl U 000PYAOBaHUS 1101
KOHTPOJIEM I€J]arora., a Takke paBuiiaM o0palleHus ¢
rOPIOYMMHU BELIECTBAMU B OBITY

[InanupoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUUECKUE
HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, IeNIaTh BBIBOJIBI IO
pe3yJbTaTaM 3KCIepUMEHTa M0J1 pyKOBOJCTBOM IeJarora ¢
00Cy>XJIeHHEeM IU1aHa paboThl, C UCIIOIH30BAHUEM KIIUIIIE.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

[TnanupoBaTh U OCYIIECTBIATH HAa MPAKTUKE XMMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS, JIeaTh BHIBOJIBI 110
pe3yJbTaTaM SKCIePUMEHTA.

YyacTBOBaTh B COBMECTHOU paboOTe B IpyIIIe

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATUH U IPUMEHATh 3TH
MOHSITHS, & TAKXKE U3yUEHHbIC 3aKOHBI U TEOPUH JIJISI pELICHUS
pacu€THBIX 3a71a4 C MOMOIIBIO Me/1arora.

BbIuncasTh MOJSIPHYIO MaccCy BEILECTB; KOJIMYECTBO BELIECTBA,
00BEM raza, Maccy BEIIECTBa C ONOPOH Ha oOpasel], Ha
bopMyIbI;

[TpoBOIUTH PacU€THI IO YPABHEHUSIM XUMHUECKUX PEAKIUHI C
omnopoi Ha 00pasell, arOpUTM yueOHBIX JIEHCTBUI:
KOJINYECTBA, 00bEMA, MacChl BEILIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WK POAYKTOB
pEaKIMH.



Tema 6. Bona.
PactBopsl. Ilonsitue 00
OCHOBaHUSAX

(59)

Bona, ee coctaB, cTpoeHHe, MOJIEKYJIBL.
dusnyeckue cBOMCTBA BOALL. *AHalU3 U CHHTE3 —
METO]IbI U3YUYEHHS COCTaBa BOJIBI. *

XuMHudyecKkre CBOMCTBA BOJEI

(pa3noxeHue, peakuu ¢ HaTpUEM, OKCUI0M
KaJbIUs, OKCUIOM cephl [V .

CocraB ocHoBanuii. [loHsTre 00 MHIMKATOpPAX.
*Bona kak pacTBoputens.* PacTBOpHL
*PacTBOPUMOCTb BEIIECTB B BoJe. ™
*HacplleHHbpIe 1 HEHACHIIIIEHHBIE PACTBOPHI. *
MaccoBast 101151 BELIECTBA B paCTBOPE.

*Ponb pacTBOpPOB B IPUPOJE U B KU3ZHU YEIIOBEKA.
KpyroBopot Bozasl B ipupojie.* 3arps3HeHne
MPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI.

JdeMoHcTpanuu

DNEeKTPOIN3 BOJIbI; CHHTE3 BOJbI; B3aUMOJICHCTBHE
BojbI ¢ MeTaiiamu (Na, Ca) (BO3MOXXHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB).

PacTBOopeHne BelecTs ¢ pa3IuyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIEJIOYEHN €
MTOMOILBIO UHANKATOPOB.

JlabopaTopHbIe N IPaKTHYECKHE Pad0ThI
[IpakTueckas pabdora:

Ne 6. IIpuroroBneHnue pacTBOPOB ¢ ONpPEACIEHHON
MAacCOBOM J10JIeil paCTBOPEHHOTO BEIIECTBA.
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BricTpanBath pa3BEPHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C
OMOpoH Ha UH-
dbopmaruro u3 yueOHHKA U CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
UCTIOJIb30BaTh U3YUYCHHBIN MOHATUHHBIN anmapaTt Kypca XMMHHU C
MIOMOIIIBIO TIEJIarora.

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATUN U IPUMEHATh 3TH
IMOHATHA ITPHU OITMCAHHUN CBOMWCTB BCIIECTB U UX HpCBpaH_IeHI/Iﬁ C
MIOMOIIIBIO TIe/1arora.

XapakTepu3oBaTh GU3NIECKHUE U XUMHUYECKHUE CBOMCTBA BOJIBI,
e€ poJIb KaK pacTBOPUTEIIS B IPUPOIHBIX MPOIIEccax ¢ ONOPOn
Ha IIJIaH U CXeMY.

CocTaBiATh ypaBHEHUSI XMMHUECKUX PEAKLUN C yHaCTHEM BObI
C OIIOPOI Ha CXEMY.

OOBSICHATD CYHIHOCTDb 3KOJIOTUYCCKUX HpO6HCM, CBA3aHHBIX C
3arpsA3HEHUEM NIPUPOJIHBIX BOJ, CIIOCOOBI OYMCTKH BOJIBI OT
IpUMeEceii, MephI 10 0XpaHe BOJ OT 3arpsI3HEHUS MOCTIe
IPEBapUTENILHOIO CTPYKTYPUPOBAHUS MaTepuania.

IInanupoBaTh U OCYIIECTBIIATh HA IIPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, IPOBOJUTH HAOJIOCHHUS, J1E€1aTh BbI-

BOJIBI IO Pe3yJIbTaTaM 3KCIIEPHUMEHTA M0l KOHTPOJIEM
He/1arora, ¢ UCMoJb30BaHUEM KIIMIIIE.

CnenoBath npaBuiiaM 0€3011acHOM paboTHI B J1abOpaTOpUu Npu
UCTIOJIb30BaHUHM XUMHUYECKON TIOCY 1Bl U 000PYAOBaHUS 110
KOHTPOJIEM Teaarora.

[TpoBOIUTH BBIUMCIIEHUS C IPUMEHEHHEM MOHATHS «MaccoBast
JIOJISl BEILIECTBA B PACTBOPEY» C ONMOPOH HA (POPMYJIBI.

Hcnonb30BaTh NpH BHINOJIHEHWN YUeOHBIX 3aJJaHUN U B
npoIiecce UCCIIeA0BATEIBCKON IeATEIIPHOCTH HAyYHO-
HOMYJIIPHYIO JIUTEPATypy XUMHUYECKOIO COJIepKAHHUS,
CIIpaBOYHBIE MAaTEpHAIIbI, pecypchl IHTEpHETA IO
PYKOBOJICTBOM II€JIarora.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoif Ha nH(OpMaIHIO U3 YueOHHKA U CIIPAaBOYHBIX



Boruuciaenus MaTepuasioB, IPaMOTHO UCIIOIb30BaTh U3YYEHHBIN
— C HCIOJIb30BAHNUEM IIOHATHS «MaccoBas JOJIs MOHATHHHBIN anmapar Kypca XMMHUU 10CJE NIPEABAPUTEIBHOIO
BEILIECTBA B pacTBOPE» CTPYKTYpUPOBaHUS MaTepuasia
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Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHu4ecKHuX
coeaAMHeHu

(11 u)

Knaccudukanus HeopraHuueCcKux COeAMHESHUH.
Oxcuppl: cocTaB, kiaccupukanus (OCHOBHBIE,
KHCIIOTHBIE, *amdoTepHbIe, HeCOIe00pa3yIolme Ha
npumMepe okcuaa yriepoza Il u okcuna azora 11,
HomeHkiarypa. [lonyuenue™ oxcumoB
(B3auMoieiicTBHE C BOJIOM, KHCIOTAMH,
IeJI0YaMu).

OcHoBaHud: cocTaB, Ki1accupukanus (IeJ0Yu U
HEPacCTBOPUMbIC OCHOBAHUs), HOMEHKJIATYpa.
Kucnotsr: cocrtas, kinaccuduxaiys, HOMEHKIATYpa,
(du3HYeCcCKre U XUMHUYECKHE CBONCTBA
(B3auMoielicTBHE C OCHOBHBIMU OKCHIAMHU COJISIMU
Ha TIpUMepe COJISTHON M CEpPHOM KHCIIOT), *CIIOCOOBI
nosydeHus.* Psii akTHBHOCTH METaJUIOB.

Conu (cpennue): HOMEHKIATypa, *crocoOs
MONTy4eHus ™, B3auMOJICHCTBUE COJIeH ¢ MeTalljIaMH,
KHUCJIOTaMH, TIEJI0YaMH U COJISIMH.

['eneTnueckas CBsI3b MEXAY KJIacCaMHU
HEOPraHWYECKUX COeNMHEHU. [ eHeTnueckue
psasl. [lonarue 06 ampoTepHBIX THAPOKCHIAX HA
puMepe MUHKA U aATFOMUHNS. XUMHYECKUE
CBOWCTBA - B3aUMOJICHCTBUE C KUCIOTaMU U
niesnioyaMu. Paznoskenue npu HarpeBaHUU.

JdemoHcTpanuu

OO0pa3ibl HEOPraHUYECKUX BEIICCTB PA3IMUHBIX
KJIaCCOB.

B3aumopeiicTBre pacTBOpa CEpHOIl KUCIIOTHI C
okcuom meau(1l).

Peakuus velirpanuzanum.

BriTecHeHne oqHOr0O MeTaia APyruM U3 pacTBOpa
COJIH.

JlaGopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHbIE OTBITHI:
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OnpeneneHre OCHOBHBIX KJIACCOB HEOPraHMUECKUX COEIMHEHUN
110 11a0JI0HY.

CocTaBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN Ha OCHOBE ONPEIEICHUS.

CocraBnenne (popMys OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEAMHEHUH U Ha3bIBAHUE UX IO MEKIYHAPOIHOMN U
TPUBHAJILHOM HOMEHKJIATYpe C UCIIOJIb30BAaHUEM ONPEIEICHUS U
Ta0JIULIBI PACTBOPUMOCTH.

KnaccudunmpoBanne n3ydaemMpIX BEIIECTB 110 COCTABY H
ceoticmeam ¢ OTIOPOM Ha OMPEIEICHHS, CXEMbI U TaOJIUILy
PacTBOPUMOCTH.

CocraBieHue Ta0IUIbl TeHETHUECKUX PSIJIOB U CXEMBI
«I"eHeTnyeckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX COEIUHEHMID) N0 PyKOBOJCTBOM II€/1arora.
[Iporuo3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIIINX
XMMHUYECKHUX CBOWCTB M3YYEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHH OTHOCATCS C UCIIOJIb30BAHUEM CXEMBbI
«"eHeTnyeckast B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEAMHEHUI M10J] PYKOBOACTBOM IeAarora.
CocTaBiieHHE MOJIEKYJIIPHBIX YPaBHEHUI peaklni,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB U
Cnocobbl nony4enus BEeCTB U3yYSHHBIX KIacCOB, IPYIL, a
TaKKe MOATBEPKIAIOIINX FT€HETUYECKYIO B3aUMOCBSA3b MEXKAY
HUMH, C ONIOPOi Ha BepOaIbHYIO CXEMY B KaUeCTBE 3pUTEIIbHON
OIIOPBI.

CocraBieHHe MOJIEKYJISIPHBIX YPAaBHEHUH peaklUi [0 CXeMaM ¢
MIpeIBAPUTENILHBIM 00CYX I€HHEM BbIOOpa pearupyrommx
BEILECTB.

Brruucnenue no ypaBHEHUsIM XUMAYECKHUX PEAKLINNA KOJTUYECTBA,
00BEMa, Macchl BEMIECTBA MO KOJIMYECTBY, 00bEMY, Macce
pEareHTOB WIX MPOAYKTOB PEAKIIMH 10 aITOPUTMY.
IInanupoBaHue U OCYLIECTBIIEHNE HAa PAKTUKE XUMHUECKOIO
HKCIIEPUMEHTA U HAOIIOCHUS 110 PyKOBOJCTBOM YUUTEISI.



BzauMmoeiicTBHE KHUCIOT ¢ METalJIaMH.
[TonyueHnue HepaCTBOPUMBIX OCHOBaHUH.
B3anmopencTBre HepaCTBOPUMBIX OCHOBAHHM €
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHuH.

[IpakTuueckas padora:

No 7. PelieHue 3KCIEpUMEHTANIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
COECIMHEHUI.

Beraucaennst
— TI0 YPaBHEHHUSAM XUMHUYECKUX PEAKIINI

dopmyupoBaHKe BBIBOAOB IO PE3yJIbTaTaM 3KCIIEPHUMEHTA C
HCIIOJIb30BAHUEM OITOPHBIX CIIOB.

DOopMyYJIMPOBAHUE C IOMOUIBIO MEAATOra U BHIIIOJIHEHHUE PABUI
0e30macHoi paboThl B 1TaOOPATOPUH MIPU MCIIOIb30BAaHUN
XHUMHYECKOH TIOCYIBI i 000PYIOBAHMS.

Hcronp30BaHue MPU BBITIOJIHEHUN YI€OHbIX 3aIaHHI U B
MPOILIECCE UCCIICI0BATEIBCKOM eI TEIbHOCTH HAYYHO-
HOMYJISIPHOM JTUTEPATYPhl XUMUYECKOTO COICPIKaAHHU,
CIpaBOYHBIC MaTEePHAJIbI, peCypchl IHTepHETa, OCYIIECTBICHUE
BBIOOPA 101 PYKOBOJICTBOM I1€/Iarora.

BricTpanBaHue pa3BEPHYTHIX MHCBbMEHHBIX U YCTHBIX OTBETOB €
OIopoi Ha HH(DOPMAIUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepHaJIOB, IPAMOTHOE UCIIOJIb30BaHUE H3YUYEHHOTO
MOHSATHUITHOTO ammapara Kypca XMMHHU C UCTIOJIb30BAHUEM IIJIaHA,
OTOPHBIX CJIOB, AJITOPUTMA.

Pazpnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB [I. U. Menaeneena.
Ctpoenne aToMoB. XuMn4eckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE peakmuu (15 u)
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Tema 8.
Iepuoguyeckuii 3aK0H
u [lepuoanyeckas
CHCTEMA XUMHYECKHUX
3JIeMEHTOB

J. 1. Menaeje-eBa.
Ctpoenne aToma (7 4)

[TepBble MOMBITKH KJIACCH(PHUKALINN XUMUIECKUX
a5eMeHTOB. [IoHsATHE O rpynmax CXOAHbIX
3JIEMEHTOB (1LEIOYHbIE U LIET0YHO3EMEIIBHBIE
METaJUIbl, FaJIOreHbl, UHEPTHBIE Ta3bl).
*JJ1IeMEHTBI, KOTOpbIE 00pa3yloT

amM(poTepHbIe OKCHUJIbI U THAPOKCHUJIBL. *
Ilepnonnueckuit 3akoH u [lepuoaun-ueckas cucrema
xumuueckux sneMeHToB /1. . Menneneesa.
[lepuonsl, rpynnsl, noarpynnsl. Ousndyeckui
CMBICJI IIOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB
nepuoja v rpymimbl.

Crpoenne atoMoB. CocTaB aTOMHBIX S1IEP.
*UN3oronbl.* DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX
000J104eK aTOMOB NEePBbIX 20 XMMUYECKUX
3neMeHTOB llepuoguyeckoit cucTeMbl

J1. 1. Mengeneena.

XapakTepucTUKa XMMHUUECKOI0 AJIEMEHTA 110 €r0
noJio’keHuto B Ileproguueckoii cucreme

JI. 1. Menneneera.

*3aKOHOMEPHOCTH N3MEHEHHsI CBOMCTB 3JIEMEHTOB
MaJbIX EPUOI0B U INIaBHBIX MOATPYII B
3aBUCHUMOCTH OT aTOMHOTO (IIOPsIIKOBOTO)
HOMeEpa. ™

*3nauenue [lepuoanueckoro 3akoHa

u [leproinueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JIJI Pa3BUTHS HAYKU U TIPAKTUKH.
. . MenneneeB — yu€Hblii, ne1aror 1
rpaxIaHuH. *

JdemoncTpanuu

Kopotkonepuoanas u jyimHHOTIEpUOUIHAST (POPMBI
[Teproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneera.

O3HakoMJICHHE ¢ 00pa3liaMu METaJIOB
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PackpbiBaTh CMBICII IEPUOAMUECKOIO 3aKOHA I0J] PyKOBOJICTBOM
rearora.

[ToHnMaTh CyniecTBOBaHME MEPUOIUYECKON 3aBUCUMOCTH
CBOICTB XUMUYECKHUX AJIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB U 3JIEKTPOOTPULATEIBHOCTH) U UX COEIMHEHUH OT
MIOJIOKEHUS B IEPUOANYECKON CUCTEME U CTPOCHUS aTOMa C
HCIIOJIb30BAaHUEM CXEM U TaOJIHII.

VY craHaBIUBaTh CBA3b MEXKY MOJIOKEHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOECHUEM €ro aToMa (CocTaB U
3aps siapa, 0011Iee Yucio ANMEKTPOHOB U paclpeieIeHUue UX 0
AJIEKTPOHHBIM CJIOSIM) 110 00pa3iry.

[Iporuo3upoBaTh XapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEAMHEHUH N0 rpynnam u nepuoaam llepunognyeckon
CHCTEMBI C TOMOLIBIO M€/1arora.

XapakTepu3oBaTh XUMHUYECKUE DIIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJINS, KAJIBLHS 10 UX MOJIOKEHHUIO
B [lepnonnueckoii cucreme /1. 1. Menneneena.

CrnenoBath paBuiiaM 6€30MacHOM paboThI B J1a0OpaTOPUU TPH
WCIIOJIH30BAaHUN XUMUYECKON TTOCY/IbI M 000pYAOBaHUS TIO]T
KOHTPOJIEM I1€]1arora.

BricTpauBath pa3BEpHYThIC MICHMEHHBIE H YCTHBIE OTBETHI C
omopoi Ha HHPOPMAITUIO U3 yUeOHUKA U CIIPABOYHBIX
MaTepHuaioB, TPaMOTHO HCIIOIb30BaTh N3YYEHHBIN
MOHSATUMHBIN anmapar Kypca XUMMUU TOCJIe CTPYKTYpUPOBaAHUS
Marepuaia ¢ UCIOJIb30BaHUEM KIIMIIIE.

Hcnonb30BaTh IpU BHITIOTHEHUH YI€OHBIX 3aJaHUH TEKCTHI
yueOHHUKa Mociie CTPYKTYPUPOBaHUS MaTepuaa, ClipaBOYHbIE
Matepuaisl ([lepuoanueckyro cCUCTEMY XUMUYECKHUX
anemenToB J[. . MenpaeneeBa, Tabauiry paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHMI U COJIEN B BOJIE, SJICKTPOXUMUYECKUM P
HaANPSKEHUH METAIJIOB).

Hcnons30Bath Mpu BHIMOJHEHUN YUEOHBIX 3aJaHUMN U B
MPOLIECCE UCCIIE0BATEIBCKON AESTENBHOCTA HAYYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUUYECKOTO COICPIKAHUS,



Tema 9. Xumunueckas
c¢Bsi3b. OKHCIHTEIbHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(8 1)

1 HCMCTAJJIOB.

JlabopaTopHble U PaKTHYeCKHe PadoThl
JlabopaTopHBIil OMBIT:

B3anmopeicTBre ruipoKcHIa UHKA C paCTBOPAMU
KHCJIOT U ILEJI0YeH

*JIEKTPOOTPULIATETHLHOCTH* aTOMOB XMUMHUECKHIX
AJIEMEHTOB.

Xumuueckast CBs3b (MOHHAsl, KOBAJIEHTHAs TIOJISIpHAS
Y KOBJICHTHAsI HETIOJISIPHAs ).

CreneHb OKHCIEHUS.
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
(OBP). IIpomecchl OKUCTIEHUS U BOCCTAHOBJICHUS.
OxucanTenu 1 BOCCTAaHOBUTEIH.

JdemoHcTpanuu
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU:
TOpEHUe, PEaKIUU Pa3IOKECHHS, COSTUHEHUS
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CIIpaBOYHbIC MaTepuaisl, pecypcel IHTepHEeTa 1101
PYKOBOJCTBOM II€1arora

PackpbIBaTh CMBICI U3y4aeMbIX IMOHSITHI 110 PYKOBOJCTBOM
nejarora.

OnpenensTh BUA XUMHUECKON CBS3U B COSIUHEHUU C
HCTIOJIb30BAHUEM CXEM.

OnpenensaTh cTENEeHb OKUCICHUS XUMUYECKOTO 3JIEMEHTA T10
(dopmyIie ero CoeIMHEHMSI ¢ UCTIOIb30BaHUEM aITOPUTMA.

OnpenensTh 37€MEHT (BEUIECTBO) — OKHUCIUTENb U JJIEMEHT
(BEmIecTBO) — BOCCTAHOBUTEIIb.

OOBACHATH CYIIHOCTh MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUSI.

CocTaBisTh AJIEKTPOHHBIN OaaHC ¢ y9E€TOM YMCIIa OTIAHHBIX U
HPUHATHIX 3JEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBUTEILHON
peaKIMy MO ANrOPUTMY pa3doopa OKUCIUTEIHHO-
BOCCTAHOBUTEJILHOM pEaKIUu.



9 KJIIACC

(2 u B Henemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

Hcnonp30BaTh Npy BBIIOJHEHUH YU€OHBIX 3aJaHUM TEKCThI
y4ueOHUKa Mociie CTPYKTYPUPOBaHUS MaTepuaa, ClipaBOYHbIe
MaTepuaisl (IEPUOANYECKYIO0 CUCTEMY XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, TabiMIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUI
U COJIEH B BOJIE, DJIEKTPOXUMUYECKUN Pl HAIIPSKCHUI

METAJJIOB).

IIpumepHbIe TEMBI,
pacKpbIBaOIMe
JaHHBIN pa3aea

NPOrpamMMmBbl,
U KOJIMYECTBO 4YacoB,
O0TBOJAMMOE Ha UX
U3y4eHue

OcHoBHoOE coepxaHue

OcHOBHBIE BUABbI I€ATCJIBbHOCTHU
o0yuyarmuxcs

Pa3nen 1. BemecTBo 1 xumMudeckue peakmuu (17 u)
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IToBTOpPEHME H
yriy0JieHne 3HAHUil
OCHOBHBIX pa3/ie/10B
Kypca 8 kiacca

(5 1)

Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema
xuMudeckux demenToB . . Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KAJIUS, KAJIBIHI U UX

COE€IWHEHMUI B COOTBETCTBUH C ITOJIOKECHUEM
AJIEMEHTOB B IEPUOIUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIESCKUX
BEIIECTB (MEXAyHa-pOJAHAS U TPUBUATIBHAS).
XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS K
pa3IMYHBIM KJaccaM HEOPTraHWYECKUX COECIMHEHU,
WX TEHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.
CrtpoeHnue BeniecTBa: BUIbl XUMUUECKOU CBSI3U U
TUIBI KPUCTAITTMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEIIECTB OT UX CTPOEHUS. *
JdeMoHcTpanuu

1. Moaenu KpUCTAIITUYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB.

2. KopoTtkonepuoaHas v JIMHHOTIEpUOIHAS (hOPMBI
[Teproauueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JI. 1. MenaeneeBa

XapakTepHu30BaTh XMMUYECKUE DIEMEHTBI IIEPBBIX TPEX
IIEPUOJOB, KAJIUA U KaJIbLH 110 UX IOJOKEHUIO
B [Iepnoanueckoii cucreme /. . Menzaeneesa ¢ ornopou Ha
aJITOPUTM.

KnaccudunmpoBats 1 Ha3pIBaTh HEOPTAHUIECKHE BEIIECTBA
M3yUYEHHBIX KJIACCOB C OIIOPOM Ha CXeMy, Ta0IUILy
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BELIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEAKLU C OIIOPOM
Ha CXEMYy.

OmnpenensaTs BUJ XMMUYECKOH CBSI3U U THUIl KPUCTAJIIMYECKON
PELIETKY BEIIECTBA C OMOPOM HA CXEMY.

IIporuo3upoBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCJIE IPeABAPUTEIHLHOIO pa3oopa.

BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
OTNOpOM Ha
MHpOPMaIKIO U3 yUeOHUKA U CIIPABOYHBIX MAaTEPUAJIOB,
IPAMOTHO UCIIOJI30BaTh U3YYEHHBIN MOHATUWHBIN anmnapaT
Kypca XUMHH.

Hcnonp30BaTh Npy BHIMOIHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIE0BATEIbCKON AEATEIbHOCTA HAYYHO-
HOITYJISIPHYO JIMTEPATYPy XMMHUYECKOIO COAEPIKaHus,
CIIpaBOYHbIE MaTepHalsl, pecypcsl FIHTepHeTa 1ox
PYKOBOJCTBOM IEAArora.
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Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XUMHYECKHX PeaKIHu
(4 9)

Knaccudukanms XuMU4ecKnuX peaxiuii o pa3IuaHbIM
IpU3HaKaM (110 YUCIly U COCTaBYy y4acTBYIOLIUX B
peaKIiy BEIIeCTB, *10 TeII0BOMY 3P QEKTy, 1o
MU3MEHEHHUIO CTENEHEN OKUCICHUS! XUMUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO
KataimuzaTopa).*®

*JK30- ¥ SHAOTECPMHUIECKUE PEaKIIH,
TEpMOXUMHUUYECKHE ypaBHeHUs. [oHsTHE O CKOpOCTH
XUMUYECKOM peakuuu. [IoHsTHE O TOMOTE€HHBIX U
reTeporeHHsIx peakuusax. [lonstue o6 o6paTUMbIX

1 HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [lonsTue o
XUMHUYECKOM paBHOBecuU. DaKkTOpBI, BINSAIOIINE HA
CKOPOCTb XUMUYECKON PEaKIIUU U MOJI0KEHHE
XMMHUYECKOT0 paBHOBECHS. *
OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
(97eKTPOHHBIN 6aaHC OKUCIUTENBHO-
BOCCTAaHOBUTEIBHON PEAKIIIH).

JdemoHcTpanuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUECKON PEAKIIMU OT
pa3IUYHbIX (PAaKTOPOB.

2. BoznelicTBre katanu3aTopa Ha CKOPOCTh
XUMHUYECKON PEaKIHH.

3. IIpumepsl HEOOpaTUMBIX U OOPATUMBIX pEaKLIUM.
4. CMmelieHne paBHOBECUSI XMMHUYECKON PEaKIIUH.

Beruuciaenns
— KOJIMYECTBA BEIIECTBA, 00BEMA U MACChl pEareHTOB
WJIY IPOAYKTOB [0 YPABHEHUSIM XUMHYECKHX PEAKIIUAN
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PackpbiBaTh CMBICHT U3y4aeMbIX IOHATUN U IPUMEHATH 3TH
MOHATUS [IPU ONMCAHUM CBOMCTB BEUIECTB U UX
IIpEBpALICHUM.

KnaccudunupoBats XUMUYECKHE PEAKIIUH 110 PA3TUYHBIM
IIPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU PEaKLMU
OT Pa3JIMYHBIX (AKTOPOB O] PyKOBOJICTBOM YUHUTEJIS.

[Iporuo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMHUUECKUX
IIPEBPALICHUH B PA3JIMYHBIX YCIOBUAX IOCIIE
[IpeIBapUTENIBbHOIN pabOTHI.

OnpenenaTs OKUCIUTENb U BoccTaHOBUTEND B OBP.

CocTaBnATh IMEKTPOHHBIN OalaHC peaKIMu.

[Tpon3BOANTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSIM 110
aJITOpUTMY.

BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha uHpopmanHo U3 yyeOHHKA U CITPABOYHBIX
MaTepHuaioB, IPaMOTHO HCIIOJIb30BAaTh U3YYEHHBIN
MOHATUMHBIN anmapar Kypca XUMHUU ITOCIE
MIPEABAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonb30BaTh Npy BHITIOJTHEHUH YY€OHBIX 3aJaHHIA U B

IIPOLIECCE UCCIIEA0BATEIBCKOMN JEATEIBHOCTH HAyUYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJEpKaHus,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTepHEeTa mocie
KOHCYJIbTAllUU C TIEAArOrOM.




Tema 2.
DJIEeKTPOJIUTHYECKAS
AUCCOIUALINS.
XuMHUYeCKHe peaKkunu
B pacTBOpax

(8 1)

Teopus JIEKTPOIIUTUYECKON TUCCOLUALIH.
DNEeKTPOIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
*MeXaHU3M JUCCOIMALIMY BEIECTB C Pa3IMYHBIMU
BUJAMU XUMHUYECKOH cBsA3U. CTeneHb quccouuanuu. *
CunbHbIC U cl1a0ble dJIEKTPOJIHTEI.

Peakiiun HOHHOTO 0OMEHA, YCIIOBHSI X ITPOTEKAHMSL.
HonHble ypaBHEHHS peakuil.

XUMHYECKHE CBOMCTBA KUCIIOT, OCHOBAHUI U COJIEH B
CBETE IPEACTABICHUIN 00 3IEKTPOIUTUUECKON
muccoumanuu. Cpena pactBopa. [lonsatue o rugposnuse
COJIEH.

KayecTBeHHbIE peakllui Ha KaTHOHBI

Y aHWOHBI : XJIOPUJI-, OPOMHUJ, HO3U-, CYTIb(DAT-,
KapOoHaT-, cuiMkat-gpochaT- aHUOHBI, THAPOKCHUI-
MOHBI KaTHOHBI aMMOHWUS, MATHUS, KaJIbIHS,
aJIIOMUHUS, kKene3a 2+, 3+, [IMHKa, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax..

JdemoHcTpanuu

DJIeKTpUUecKasi IPOBOJUMOCTh PaCTBOPOB BEIIECTB;
JBUKCHHE NOHOB B AJIEKTPUYECKOM TIOJIE.

OMnBITH, WILTIOCTPUPYIOIITNE MPU3HAKH MMPOTEKAHUS
peakuuii HFOHHOTO OOMEHa.

OnBITH IO OTIPECIICHUIO CPEIBI B PACTBOPAX COJIEeH
(x7opuaa HaTpus, KapOoHaTa HATPUS, XJIOPUIA
[IMHKQ).

JlaGopaTopHble U MIPaKTHYeCKHUe

padoThI

JlaGopaTOpHBIii OMBIT:

Ne8Peaxiun noHHOTO OOMEHA B pacTBOpax
3JIEKTPOIUTOB: cynbgaTta meau(Il)

1 mEno4u, kapOoHaTa HATPHUS U COJISTHON KUCIIOTHI,
peakuus HENTpaIu3aui MEKIY THIPOKCUIOM KaJHsl
Y COJISTHOM KHCJIOTOM.
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PackpbIBaTh CMBICII U3y4aeMbIX TOHITHM, @ TAKXKE CMBICII
TEOPHUH JIEKTPOJIUTHYECKON TUCCOLMALINN C OTIOPOM Ha
CXEMBI.

OOBACHATD MPUUUHBI AIEKTPOIPOBOI-

HOCTH BOJHBIX PACTBOPOB C ITOMOIIBIO IIEAArora.

CocTaBisATh ypaBHEHUS] JUCCOLMALIMU KUCIIOT, LIEN0YEH U
COJICH, TIOJTHBIE
U COKpalI€HHbIE HOHHBIE YPAaBHEHUSI XUMUYECKUX PEAKLIUM
HMOHHOT0 0OMEHa.

[InanupoBaTh M OCYIIECTBIISITh HA MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBObI
II0 pe3yJIbTaTaM dKCIEPUMEHTA MO0CJIE NPEIBAPUTEIBHON
paboTHI.

CnenoBatb npaBuiiaM 6e30macHoi paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XMMHUYECKOH MOCY IbI U 000PYJOBAHUS
10/l KOHTPOJIEM IEarora.

[Tpon3BOAUTE BEIYUCICHUS 0 XUMUYECKUM YPABHEHHUSM.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OTOpO¥ Ha MH(POPMAIIHIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO UCIIOJIb30BaTh U3YUECHHBIN
MOHATUMHBIN anmnapar Kypca XMMUM IOcCJIe
MIpEeABAPUTENIHLHOTO CTPYKTYPUPOBAHUS MaTepuUaa.

Hcnonb30BaTh Npy BHIMOIHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEA0BATEIBCKOMN AEATEIBHOCTH HAyYHO-
MONYJIAPHYIO JTUTEPATYPY XUMUYECKOIO COIEPHKAHUS,
CIpaBOYHBIE MaTepuabl, pecypcel MHTEpHETA oce
KOHCYJIbTallUU C TIEAATOIOM.




No9. KauecTBeHHBIE peaKIMi Ha HOHBI B PACTBOPE.
[IpakTnueckas padora:

No 1. PemieHne skcnieprMeHTaNbHBIX 331a4 110 TEME.
Berunciaenus

— 10 YPaBHEHUSAM XUMHUYECKUX PEaKLUi

Pa3nen 2. HemeTtasiibl u ux coennenus (24 1)
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Tema 3. O01man
XapaKTepuCTHKA
XMMHYECKHUX 3JIeMEHTOB
VIIA-rpynmnsi.
I'ajorennl

(4 9)

OO0mas xapakTepucTuka rajioreHoB. OcoO0eHHOCTH
CTPOCHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTeneHu okucienus. Ctpoenue u pu3nueckue
CBOMCTBA MPOCTHIX BEIIECTB — IAJIOI€HOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoeiicTBHE C METaJUIaMU, HEMETaIJIaMu
(BOIOPOAOM M KHCIOPOAOM), *1mieoqaMu ™).
Xnoposogopoa. ConsiHast KHCIIOTa, XUMUYECKUE
CBOMCTBa, *nonyueHue™, npuMenenue. KauectBeHHble
peakiuu Ha rajJoreHu1-uoHsl. *JlelicTBue xmopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M uesoBeka.™ Baxxnenme
XJIOPHU/IbI ¥ UX HAXOXKIACHUE B IIPUPOJIE.

JdemMoHcTpanuu
Buneomarepuarbl: raJoreHbl ¥ UX COCIHHECHUSL.
OO0pa3sIb! XJIOPHIIOB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI
JlaGopaTopHBIil OMBIT:

PacrioznaBanue XJ0pua-HOHOB.

[IpakTnueckas padora:

No 2. TTosmyueHue COJISTHOM KUCIIOTHI, M3yYEHHE €€
CBOMCTB.

Beruuciaenns
10 YPABHEHUSIM XUMHYECKUX PEAKLIUN.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
HEMETAJUIOB U MX COCAMHEHMH B Ipeeax MajlbIX epHOI0B
¥ TJIaBHBIX noArpymi [lepronndeckoil CHCTEMbI XUMHUUECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX aTOMOB C MCIIOJIb30BaHUEM
CXEMBI.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB raJIOreHOB (Ha MPUMEPE XJIOpa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPOJIA, XJIOPUAA HATPUS),
CTIIOCOOBI UX MOJTYYCHHUsI, TIPUMEHEHUE U 3HAYCHHUE B
IPUPOE U )KU3HU YEJIOBEKa NOCIE CTPYKTYPUPOBAHUS
MaTepuana.

OnpenensaTh raJloreHu1-HOHBI B PACTBOPE C UCTIOIb30BAaHUEM
Tabnuibl "XapakTepHble peakliy Ha aHUOHBI .

[TnaHrpoBaTh U OCYIIECTBISATH HA MPAKTUKE XMMUYECKUE
HKCTIEPUMEHTBI, TIPOBOIUTH HAOIOICHNUS, IENIaTh BBIBOJIBI TIO
pe3ysbTaTaM SKCHepUMEHTa TOCIIe MPeIBapUTEIbHOM
paboThL

Tema 4. O0mas
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB
VIA-rpynnsbl. Cepa un eé
coeqnHeHus (5 1)

OO6mras XxapakTepucTrKa 3J1eMeHTOB VIA-Trpyib.
OCOOEHHOCTH CTPOCHUS ATOMOB 3TUX JJIEMEHTOB,
XapaKTepHBbIE U HUX CTENEHU OKHcieHus. CTpoeHue
1 (pU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJ1a U CEPHI.

AnnoTtponHsle MOIU(UKAIIMYA KUCIIOPOIa U CEPBI.
XuUMHUECKUE CBOMCTBA cephl. B3anmonencTaue ¢
HEMETAJIaMU - BOJIOPOJOM M KHUCIOPOAOM,
MeTaJlJlaMi, KOHLIEHTPUPOBAaHHBIMU a30THOM M CEpHOU

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
71eMeHTOB VIA-rpynmsl ¥ X COEIUHEHUM
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOH HA CXEMY
"N3meHeHue paanycoB B moarpymnmnax".
XapakTepu3oBaTh GU3NIECKUE
Y XMMUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA CEPHI U €€
COEIMHEHUH (CEPOBOAOPOJA, OKCUIOB CEPbI, CEPHOU
KHCJIOTBI, CyJIb(ATOB), CIOCOOBI X
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kucioramu. CepoBoOIOpoJI, CTpOCHHE, PU3UIECKUE

U XUMUYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KaK
MPEeICTAaBUTEH KHCIOTHBIX OKCUI0B. CepHas
KHCJIOTA, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA
(obmMe Kak mpeacTaBUTENs Kiacca KUCIOT

u *cnemmduueckue*), mpumenenune. CepHucras
KHCJIOTA.

*XUMHYECKUE PeaKInu, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO CII0C00a MOJTyueHHs CepHON
KHUCJIOTHI. ANIapaThbl ¥ MPOTEKAIOIINE B HUX
npoliecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHCJIOTHI). *

Conu cepHOM KHCIIOThI, KAUECTBEHHAs PEeaKLns Ha
CyJb(aT-uoH.

Haxoxnenue cepsl U €€ COEIMHEHUN B IPUPOJIE.
*XMMUYECKOe 3arpsi3HEHNE OKpPYKaroIel Cpe/ibl
COEJIMHEHUSMU CEPbI (KUCIOTHBIE T0XKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CITOCOOBI €T0
npeaoTBpaleHus. *

JdeMoHcTpanuu

Komnexuu (Buzeomarepuabl): cepa u eé
COEJIMHEHUS.

OOyrauBaHue caxapa oA JeiicTBueM
KOHIIEHTPUPOBAHHOW CEPHOU KUCITIOTHI.

JlaGopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHbI€ OTBITHI:

OOHapy:xeHue cynbhaT-MOHOB.

B3aumoneiictBue pa30aBiaeHHON CEPHOI KUCIIOTHI C
LIMHKOM. BbruuciieHust

10 YPaBHEHUSIM XUMHYECKHUX PeaKIUi

IIOJIyYEHUs], IPUMEHEHUE U 3HAYECHUE B IPUPOJIE U )KU3HU
YEJIOBEKa C OIOPOM HAa CXEMY U IUIAH.

OnpenensaTs HanUuKe Cyab(haT-HOHOB B paCTBOPE.

OOBACHATH CYIIHOCTh IKOJIOIMUECKHUX MPOOJIEM, CBSI3aHHBIX C
nepepabOTKOM COeIMHEHUH cephl IIOCIe CTPYKTYPUPOBAHUS
MaTepuaa.

IInaHupoBaTh U OCYIECTBIIATH HAa IPAKTUKE XUMUUECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS, J1€1aTh BHIBOJIBI 110
pe3ybpTaTaM dKCIIEPUMEHTA.

CnenoBatb npaBuiiaM 06e30macHoOil paboThI B 1abopaTtopun
IIPY UCTIOJIb30BAaHUHM XMMHUYECKON TIOCY Ibl U 000PYI0BaHUS
101 PyKOBOJCTBOM I€arora.

ITpon3BOaAUTE BBIYMCIIEHUS IO XUMUYECKUM YPABHEHUSIM I10
aIrOPUTMY.

Vcnonb30BaTh MpH BHIOIHEHUH YU€OHBIX 3aJaHUH TEKCTHI
yueOHuKa, cripaBo4yHble MaTepuainsl ([lepuoauueckyro
cucreMy XxuMu4deckux siueMeHToB 1. 1. Menneneesa,
Ta0JINIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJe
B BOJIE, MIEKTPOXUMUYECKUH PsAJl HAIIPSYKEHUI METAILIOB).

Hcnonp30BaTh NpU BBIOJHEHUH yUeOHBIX 331aHUN U B
IIPOLIECCE MCCIIEN0BATENBCKOMN 1A TEIBHOCTH HAYYHO-
HOITYJIIPHYIO JINTEPATYPy XUMUYECKOTO COAEPIKaHUs,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTEpHETa mocie
KOHCYJIBTAllUH C MEeJarorom
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Tema S. O6mas
XapaKTepUCTHKA
XHMHYECKHX 3JIEeMEHTOB
VA-rpynnsl. A3or,
(pochop u nx
COCJUHEHHUSHA

(7 )

OOm1ast XapaKTEpPUCTHKA 3JIEMEHTOB V A-IpyTIIb.
OCOOCHHOCTH CTPOCHUS ATOMOB 3TUX AJIEMEHTOB,
XapaKTepHBIE JJIsl HUX CTETICHU OKHCIICHHUSI.

A30T, pacrpocTpaHeHHe B IPUpPoIe, PU3UUECKUE U
XUMHUYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
Ammuak, ero (U3NYECKHe U XUMHUECKUE CBOMCTBA,
nojy4yeHue u npuMmeneHue. Com aMMOHHMS, UX
(bu3nUecKre 1 XUMHUYECKUE CBOMCTBA, IPUMECHEHUE.
KayecTBeHHas peakiyisi HA HOHBI aMMOHHUSL.

A3OTHas KHCJIOTa, e€ PU3MUECKUE U XUMUYCCKHE
cBOicTBa (00IIME KaK MPEICTaBUTENS KJlacca KUCIOT
u *cneuupuyeckue®). * A3oTucTtas KUCIOTA.
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX y100peHUH. *

XUMHUUECKOE 3arpsa3HeHNE OKPYIKaIOMIEH CpeIbl
COEJIMHEHUSIMH a30Ta (KUCIOTHbIE JOXK/IH,
3arps3HEHUE BO3yXa, MOYBBI U BOJOEMOB).

®ocdop, *amnorponnsie Mogudpukauu Gocdopa*,
¢buznyeckre U XUMHUYECKHE CBONCTBA.

Oxcun dpochopa(V) u pochopnas kucnora,
(bu3UYecKre 1 XUMHUYECKHE CBOMCTBA, *monydenue. ™
*KauyecTBeHHas peakius Ha ¢pochaT-uoHbL.*
*Hcnonp3oBanue GpocdaToB B KaueCTBE MUHEPATBLHBIX
ynoopenwuii.* 3arps3HeHne MPUPOIHBIX BOJOEMOB
dbocdaramm.

JdemoHcTpanuu

Konnexuuu: pocdop u ux coeguHeHusI.
B3anmopeicTBre KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTopHbI€ OTBITHI:

1. B3aumopelicTBre coieil aMMOHMS C IIETOYBIO.
2. O3HakoMJIeHHE ¢ 00pa3llaMH a30THBIX U
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OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
3JIEMEHTOB VA-Irpynibl U KX COCIMHEHUN C YUYETOM
CTPOEHHSI UX aTOMOB.

XapakTepu3oBaTh (HPU3HMUECKUE U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U (hocdopa u UX coeTUHEHHH
(ammmuaka, cosneil aMMOHHSI, a30THOM KHCIIOThI, HUTPATOB,
okcuaa pocdopa(V) u hocdopHoii kucnotsl, HochaTos),
CHocoOBI X MOyYeHHUs, IPUMEHEHHUE U 3HaAUCHHUE B
IIPUPOJIE U KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSI U (hochaT-HOHBI B PACTBOPE C
MCIOJIb30BaHNEM TaOIuIlbl " XapaKkTepHble peakluy Ha
KaTHOHBI U AHUOHBI".

OOBACHATH CYIIHOCTD SKOJOTUYECKHUX MPOOJIEM, CBA3AHHBIX C
HaXO0XKJEHUEM COeIMHEHUH a30Ta u gocgopa B
OKpY>Karollen cpee.

[InanupoBaTh M OCYIIECTBIIATh HA MPAKTUKE XUMUYECKHE
AKCTIEPUMEHTHI, TPOBOIUTH HAOIIOACHHUS, 1eTIaTh BHIBOJIBI
0 pe3yJibTaTaM SKCIEPU-MEHTA.

CnenoBath npaBuiiaM 6e30macHoi paboThl B 1abopaTtopun
MIPH UCIIOJIb30BAHUN XMMHUYECKOH MOCYIbI U 000PYIOBAHHS.

[Tpon3BOAUTE BEIYUCICHUS 10 XUMUYECKUM YPABHEHUSM.

Hcnonb30BaTh py BHITIOTHEHUH YI€OHBIX 3aJaHUI TEKCTHI
y4eOHMKa, CITPAaBOYHbBIE MaTEPHAIIBI (TIEPUOTUIECKYIO
cucTemMy XUMU4ecKux 3semeHToB 1. . Menneneena,
TaOJIUILy paCTBOPUMOCTH KHCJIOT, OCHOBAaHHUH M COJIEH B
BOJIE, ANEKTPOXUMHUYECKUH PsIJl HAIIPSYKEHUI METAJUIOB).

Hcnonp30BaTh Npy BHIMOIHEHUH YU€OHBIX 3aJaHUM U B

IIPOLIECCE UCCIIEI0BATEIBCKON AEATEIbHOCTA HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOIO CONECPKAHUSA,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHETa mociie
KOHCYJIbTallUH C NI€JaroroM




(bochopHBIX YI0OPESHHUIA.
[TpakTrueckas padoTa:
Ne 10. [Tonnyuenne aMmmMuaka, u3y4eHHUe €ro CBOUCTB.

Beruucaenns
110 YPAaBHEHUSM XUMHUYECKHX PEAKIUN

Tema 6. O61man VYraepon, annorponHbie Moaudukauu rpadur, OOBACHATH 001IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XapakTepuc- anMas. BzanMoaeicTBie ¢ MeTaaiaMu, HeMeTallaMH, snemMeHToB [VA-rpynmnsl U uX COEUHEHUN C yUETOM
THKA XUMHYECKHUX KOHIIEHTPUPOBAHHBIMH A30THOM U CEPHOM KUCJIOTAMHU, CTPOECHUS UX aTOMOB.
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37eMeHTOB IVA-
rpynnsbl.

Yriepoa 1 KpeMHUI U
UX COeJMHEeHUs

(8 1)

pacnpocTpaHeHue B pupoe, pusudeckue u
XUMUYECKHEe cBolcTBa. Ancopouus. Kpyrosopot
yIJiepo/ia B PUPOJIE.

Oxcuppl yriaepoaa, ux pusndeckue 1 XuMHUYECKHe
CBOWCTBA, UX JICMCTBUE HA KUBbIC OPTaHU3MBI,
MOJTy4YeHUe U MPUMEHEHHE. *DKOoJorndecKue
poOJIeMbl, CBsI3aHHBIE ¢ OKCcU0M yriepoaa(IV);
TUIOTE3a II100aTbHOTO MOTETUICHUS KIHMMATa;
NapHUKOBBIN 3 ekT.*

VYroapHas KUCIOTa U €€ CONU, UX (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA, MOJTYyUYEHHUE U TPUMEHEHHE.
KauecTBenHnas peakiusi Ha KapOOHAT-MOHBL
*[lepBoHauyanbHbIE MOHATUS 00 OPraHUYECKUX
BEILIECTBAX KaK O COEUHEHHUAX yTIepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. [loHsTHE O
OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax,
yriieBojiax. MaTtepuaabHOE €TMHCTBO OPTAaHUYECKUX U
HEOPraHMYECKHUX COSTUHEHHM. *

*KpeMHuii, ero ¢pusndeckre U XMMHYECKUE CBOICTBA
(Ha mpuMepe B3aMMOJICICTBUS ¢ METaJUIAMH U
HEMeTaJlJIaMH ), TIOJTyYeHUe U TPUMEHEHNE B
AJIEKTPOHUKE. *

*CoenuHEHHUS KpeMHUs B nipupoje. O61ue
npencraBiaeHust 00 okcuae kpemausi(1V) u
KpeMHHEBOU kucnore. CUIMKaThl, UX UCIOJIb30BAHNE
B OBITY, MEJUITMHE, TPOMBINUICHHOCTH. BakHeime
CTPOUTENbHBIE MAaTEPHUAJIBL: KEPaMHUKa, CTEKIIO,
[IEMEHT, OETOH, *kene300eToH. [Ipodaembl
0€30MacHOT0 UCTIOIB30BAaHUS CTPOUTEIHHBIX
MaTEPHUAJIOB B IIOBCEHEBHOM KU3HU. *

JdeMoHcTpauuu

Mopenu KpUCTAIUIMYECKUX PEIIETOK anmasa,
rpaduTa, MOJIEKYJIbI QyJIIepeHa.
AncopO1usi pacCTBOPEHHBIX BEIIECCTB

XapakTepu30BaTh PU3NIECKUE U XUMHUUYECKHE CBOMCTBA
MIPOCTBHIX BEIIECTB YIIEPOJa U KPEMHUS U UX COEIUHEHUN
(OKCHIIOB yTJIepo/ia, YrOJbHOM KHCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHUS, KPDEMHHUEBON KUCJIOThI, CUIIMKATOB),
CIOCOOBI MX MOJyYEHUs], IPUMEHEHUE U 3HAUECHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

Onpenensats kKapOOHAT- U CHIIMKAT-

HOHBI B pacTBOPE.

OOBACHATH CYIIHOCTD SKOJOTUYECKHUX MPOOJIEM, CBA3AHHBIX C
HAaxO0KJEHUEM YIJIEKMCIIOrO ra3a B OKpYy>Karollei cpele.

WnmrocTpupoBaTh B3aMMOCBSI3b HEOPTaHUUECKUX COETUHEHHUM
yriepoja 1 OpraHU4eCKHX BEIIECTB M0/l PYKOBOACTBOM
YUHUTEIIA.

[InannpoBaTh 1 OCYIECTBIATH HA PAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS, J1E€1aTh BHIBOJIBI 110
pe3yJibTaTaM 3KCIEPUMEHTA MOCIEe MPeIBAPUTEIBHON
paboThL

CnenoBath nipaBuiiaM 6e30MacHoO# paboThI B 1abopaTtopuu
IIPU UCIIOJIb30BAHUN XMMHUYECKOH MOCYIbI U 000pY10BaHMUS.

Hcnonb30BaTh pu BHIOTHEHUH YY€OHBIX 3aJaHUI TEKCTHI
yueOHuKa, cripaBo4yHble MaTepuainsl ([lepuoauueckyro
cucTemMy XUMU4ecKkux 3semeHToB 1. 1. Menneneena,
TaOJIUILy paCTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U COJIEH B
BOJIE, MEKTPOXUMUYECKUH P HAIPSYKEHUM METaJJIOB)
IIOCJI€ KOHCYJIBTALUU C NTEJArOroM.

Hcnonk30BaTh pU BHITIOTHEHUH YI€OHBIX 3aJaHHIA U B
MIPOLIECCE UCCIIEOBATEIBCKON AEATEIBHOCTA HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMHUECKOIO COAEPKaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcsl HTepHETa nociie
KOHCYJIbTAIlH C NIE€arorom.

48




aKTUBMPOBAaHHBIM yriéM. IIporuBoras.
Buneomarepuaibl: CUIIMKAaTHAS IPOMBIIIICHHOCTD.
Mogenu MONEKyJI OpraHMYECKUX BEILECTB.

JlabopaTopHble U IpakTHYECKHEe PadOThI
JlaGopaTopHBIi OMBIT:

KayecTBeHHas peakiysi Ha KapOOHAT-UOH.
[TpakTyeckue pabOTHI:

No 11. ITomydeHue yriaekucaoro raza U U3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-MOH.
No 12. Pemenue skcriepuMeHTaIbHbBIX 3371a4 110 TEME
«Hemerauiby.

Buruucienus

110 YPABHEHUSIM XUMHUYECKUX PEAKIUH, €CIIU OAUH U3
pEareHToB JIaH B BUJI€ BOJHOTO PacCTBOpa C U3BECTHOM
MAacCOBOI1 JOJIeH.

Pa3nen 3. MeTta/uibl U uX coequnenus (20 1)

Tema 7. Oomme

CBOINCTBAa METAJLJIOB
(4 1)

OO0mmas XxapakKTepucTHKa XUMUIECKUX HIIEMEHTOB —
METaJUIOB Ha OCHOBAHHMH HX IOJOKCHUS B
[Tepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa u crpoeHus atomoB. CTpoeHue
MeTaJII0B. MeTalinueckas CBsA3b H METaJInUecKas
KpUCTAJUIMYECKAs PEHIETKA. DIEKTPOXUMUYECKUI PSiJT
HanpspKeHU MeTauioB. U3NYECcKue U XUMHYECKHE
cBoOlcTBa MeTa/IoB. *O0IIHEe CIOCOOBI MOTYYSHUS
MeTtasuioB. [loHsATHE O KOPPO3UU METAIIIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOPpo3uH. CIIIaBbI
(ctamp, 4yryH, JIOpaIFOMUHUN, OpOH3a), UX
MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH. *

JdemMoHcTpanuu

OsHakomiieHHE ¢ 00pa3liaMHi METAJJIOB M CIIaBOB, UX
(bU3NIEeCKUMHU CBOHCTBAMH.

Mopenu KpUCTaUIMYeCKUX PEHIETOK METAJLIOB.
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PackpbIBaTh CMBICI U3y4aeMbIX TOHATHI U IPUMEHSTH 3TH
MOHATUS [IPU ONMCAHUM CBOMCTB BEUIECTB U UX
IIPEBpALICHUM.

OOBacHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AJIEMEHTOB-METAJUIOB U UX COEIMHEHUH C yUETOM CTPOEHUS
MX aTOMOB.

XapaKTepu30BaTh CTPOSHUE METAIJIOB, 00IHE (PHU3UUYECKHE U
XUMUYECKHE CBOMCTBA METAJLIOB.

XapakTepHu30BaTh OOIIUE CIIOCOOBI MOTyUYEHHSI METAIIJIOB
MOCJIe CTPYKTYPUPOBAaHUS MaTeprara.

CnenoBatb npaBuiiaM 06e30macHoOil paboThI B 1abopaTtopun
IIPY UCTIOJIb30BAaHUH XUMUYECKON MOCYIbI U 000PYAOBaHUS.

[Tpon3BOaUTH BHIYUCIICHUS IO XUMUYECKUM YPABHEHUSIM.

Vcnonb30BaTh NpH BHINOIHEHUH YU€OHBIX 3aJaHUH TEKCTHI
yueOHuKa, cripaBo4yHble MaTepuainsl ([lepuoauueckyro
cucTeMy XUMU4eCcKuX 3seMeHToB 1. 1. Menneneesa,
TaOJIUILy paCTBOPUMOCTH KHCJIOT, OCHOBAHHUH M COJIEH B




Buneomarepuaibl: KOppo3usi METAILIOB.

JlabopaTopHble U IpakTHYeCKHEe PadoThI
JlaGopaTopHbIE OIBITHI:

O3HakoMJyIeHHE ¢ 00pa3laMu CIJIABOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIMU METalIa C KUCIOTOU
OT MPUPOJIbI METAJLIA.

Beraucaenust
— 110 YPABHEHHSIM XUMHUYECKUX PEAKIUMN, €CITU OAUH
W3 PEAreHTOB COJIEPKUT MTPUMECH

BOJIE, AIEKTPOXUMUYECKUH PsIJl HAIIPSYKEHUI METAJUIOB).
Mcnonb30BaTh NpH BBHIIOIHEHUN YUeOHBIX 3alaHUM U B
IIPOLIECCE UCCIIEA0BATEIBCKOM AEATEIBHOCTH HAyYHO-
HOITYJISIPHYIO JINTEPATYPy XMMHUYECKOIO COAEPIKaHus,
CIIPaBOYHBIE MaTepHallbl, pecypcsl IHTepHETa nociie
IIPEIBAPUTEIILHOM KOHCYJIBTALUU C I1€1ar0roM

50




Tema 8. Baskueiimue
MeTaJJIbl U UX

COeTMHEeHUS
(16 9)

[I{esrounsle MeTasuibl. [lonoxenue B Ilepuonnueckoi
cucteme xumuueckux snementoB [. . Menneneena,
cTpoeHue aroMoB. HaxoxaeHue B mpupoe.
OuznyecKkue U XUMUYECKHE CBONCTBA (Ha mpUMepe
HaTpus U Kanusi). OKCUIBI M TUIPOKCUIBI HATPHS U
kanus. [I[puMeHeHne mea0uHbIX METAJIJIOB U UX
COEMHEHU.

[[erouHO3€eMENBbHBIE METAJIIIBI MATHUN U KaJIbLIUH,
cTtpoeHue aroMoB. [lonoxenue B Ileprnoauyeckon
chcTeMe XuMHUeckux 3neMeHToB /. 1. Menpaeneena.
Haxoxnenue B npupoje. Pu3nuecKkue 1 XMuMUYECKHE
cBolicTBa. BaxkHeiime coequHEHUS KaIblUs (OKCH]I,
TUIPOKCHU, conn). *JKECTKOCTh BO/BI U CIIOCOOBI €€
yCTpaHeHus. *

Amomunuii. [lonoxxenne B [leproaudeckoit cucteme
xumMnueckux aneMeHToB . . Menaeneesa, ctpoeHue
atoma. Haxoxnenue B mpupone. usnyueckue u
XUMHUYECKHEe CBOMCTBA. AM(OTEpHBIE CBOHCTBA
OKCHJIa ¥ THIPOKCHUA.

Keneszo: cocras, cBolicTBa 1 nonydenue. Ilonoxxenue
B [leproandecko cucTeMe XUMHYECKUX JIIEMEHTOB
. . Menneneesa, crpoerue aroMa. Haxoxzaenue B
npupojae. Puznueckue 1 XUMUYECKUE CBOMCTBA.
Oxcunpl, rusipokcuisl U conu xene3a(ll)

u xene3a(lll).

JdemoHcTpanuu

B3aumopeiicTBue HaTpus ¢ BOJOM.

OxkpaimBanue MmiIaMeH HOHAMU HATPUs U KaJusl.
OkpamnBaHue TUIaMEHH HOHAMU KaJIbIUS.
BzaumoseiicTBre okcuaa KaJbIMs C BOJOM.
Buneomarepuaibl: ropeHue Kese3a B KUCIOPOIe U
XJIOpe.

JlabopaTopHble M PaAKTHYECKHE PadOThI
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OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
AJIEMEHTOB-METAJUIOB B IPYNIAaX U UX COCAUHEHUN ¢ y4ETOM
CTPOEHHSI UX aTOMOB.

XapakTepu30BaTh (U3NUECKUE U XMMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB METAIJIOB U UX COETMHEHUH (OKCHUIOB,
THAPOKCUIOB, COJIEH) C ONIOPOI Ha CXeMy, CIIOCOObI UX
MIOJTyYeHHs], IPUMEHEHUE U 3HAYECHUE B PUPOJIE U KUZHU
YeJI0BEKa.

PacrniozHaBaTh ¢ IOMOILIBIO KAYECTBEHHBIX PEAKIIMIA HOHBI
METaJJIOB (MarHus, KaJblysl, aIIOMUHNIS, LINHKA, JKeje3a
(2+), xenesa (3+), meau (2+) ¢ UCIIOJIB30BAHUEM TaOIIUIIBI
"XapakTepHble peaKkIMi Ha KaTHOHBI'.

[InanupoBaTh U OCYIIECTBIATH Ha IPAKTUKE XUMUUECKHE
HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOCHHUS, IeNIaTh BBIBOJIBI IO
pe3yJbpTaTaM 3KCIIEPUMEHTA.

CnenoBatb npaBuiiam 6e30nacHoi pabOTHI B 1aOOpaTOPUH MPH
UCTOJIb30BaHUU XUMHUECKOM MOCY Il 1 000PYOBaHUSI.

ITpon3BOAUTE BBIYMCIIEHUS 10 XUMUYECKUM YPABHEHHSIM.

BricTpanBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha MH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepHUaIoB, FPAMOTHO MCIOJIb30BAaTh U3yUEHHBIN
MIOHATUMHBIN amnmnapar Kypca XuMHUU.

Hcnonb30BaTh NpH BHINOJIHEHUH YU€OHBIX 3aJaHUH U B
IIPOLIECCE MCCIIEA0BATEIBCKOMN AEATEIBHOCTH HAyYHO-
HOITYJISIPHYO JIMTEPATYPy XMMHUYECKOIO COAEPIKaHus,
CIpaBOYHBIE MaTepuabl, pecypcel MHTEpHETA oce
IIPEIBAPUTEIIEHON KOHCYJIBTALUU C I1€1aroroM




JlaGopaTopHBIE OIBITHL:

O3HakomIIeHHE ¢ 00pa3aMu aTIFOMUHHUS U €T0
CILIaBOB.

AMdoTepHbIC CBOWCTBA THPOKCHIA ATFOMUHUS.
KauecTBeHHbIC peaKIMy Ha HOHBI XKeJie3a.
[pakTryeckue paboThI:

No 13. Pemenue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME
«MeTtamibny.

Bruruunciaenus
M0 YPaBHEHUSIM XUMHUECKUX PEaKIIHil.

Pa3nen 4. Xumus u okpy:kawmiasi cpena (3 u)

Tema 9. BemecTBa u **HoBble MaTepuabl U TeXHOJIOTMH. BemecTsa u XapaKTepu30BaTh POJIb XUMHUH B PA3IMYHBIX chepax
MaTepHajbl B )KM3HU MaTepHajbl B TOBCEHEBHOM JKU3HU YEJIOBEKA. XUMUS | JI€ATEIbHOCTH JItOJIeH, OCHOBHbBIE BEIIECTBA U MaTepUabl,
yeJIOBeKa U 3710poBbe. be3onacHoe UCIOIb30BAHNE BEILIECTB IIPUMEHSIEMBIE B )KU3HH COBPEMEHHOI'O YEJIOBEKA.
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(3 9)

¥ XUMHUYECKUX PEAKIHiA B OBITY.

ITpupoaHble HCTOYHUKH YTIEBOAOPOAOB (Yroib,
NPUPOIHBIN ra3, He(Th), MPOAYKTH UX IepepadOTKH,
UX POJIb B OBITY U IPOMBILUIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE
3arps3HEeHUe OKpYyXKarollel cpenibl (IpeaeabHo
nonyctumasi Konenrtpamus semects — [1JIK).

Ponp XumMuM B pelieHUn 3K0JI0rMYECKuX npodiaem.™

OOBSACHATH yCIIOBUS O€30MaCHOTO MCIIOIH30BAHUS BEIIECTB 1
XUMHUUYECKHX PEaKIUi B OBITY.

AHaIM3UPOBATh M KPUTUYCCKH OIICHUBATH HH()OPMAITUIO
O BJIMSTHUU TIPOMBIIIJICHHOCTH, CEJIbCKOTO X03SHCTBA,
TPAHCIIOPTA U JIp. Ha COCTOSTHUE OKPYIKAIOIICH Cpe/Ibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIIb P XUMUYECKHX 0XKOTax
U OTPAaBJICHHSX.

[TpuHUMaTh yyacTHe B 0OCYKICHUHU MPOOIEM XUMHUYCCKON U
HKOJIOTHYECKOI HAIIPABICHHOCTH, BHICKA3hIBATD
COOCTBEHHYIO MO3MIIMIO 110 MPOOJIeMe U TPeTarath
BO3MOYKHBIC ITyTH €€ PEIIeHHUs C ONOPOi Ha HHPOPMAIIUIO U3
y4eOHHKA U CIIPAaBOYHBIE MaTepHalbl, pecypchl IHTepHEeTA.
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