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[TOACHUTEJIbHAS 3AIINCKA

®enepanpHas paboyas mporpamma 1Mo XMUMHH JUIsi 0Oy4YaloluXCcs € 3aJepiKKOM
ncuxuueckoro pazputus (nanee — 3[1P) Ha ypoBHEe OCHOBHOTO 00IIero 00pa3zoBaHUs
MOJTrOTOBJIEHa Ha oOcHOBe DefepabHOrO TOCYAapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapTa ocHOBHOro obmiero obpaszoBanus ([Ipuka3 Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (manee — D®I'OC OO0OO), denepanbHON aganTUPOBAHHON
o0Opa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 0Oy4YarOIIMXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munnpocseuienus Poccuun ot 24
HOsi0pst 2022 1. No 1025), denepanbHOoil paboyeil MporpaMmbl OCHOBHOTO OOIIETO
oOpa3oBaHua 1O Yy4eOHOMY TMpenMmery «Xumus», DeaepaqbHOW MPOrPaMMBI
BOCIIUTAHUS, C YYETOM paCIpeAesIeHHbIX IO KJaccam IpOBEpsAEeMbIX TpeOOBaHUN K
pesyapraram ocBoeHuss denepanbHONW agaTHPOBAHHON 00pa30BaTENbHOM MPOrPAMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi [Jisi OOyYArOUIUXCS C 3aJCPKKOU TCUXHUUYECKOTO
Pa3BUTHS U DJIIEMEHTOB COJEPKAaHUS, IPEICTABIEHHBIX B YHUBEPCAIbHOM KOAU(UKATOPE
nmo xumuu, KoHuenmuu mpenomaBaHus ydyeOHOro nmnpeaMera «XuMHUS» B
oOpa3oBarebHbIX Opranuzanusax PO, peanusyromux 0CHOBHbIE 00111€00pa3oBaTeIbHbIe
MIPOTPaAMMBL.

[TporpaMMa o xuMuu pa3paOoTaHa C LETbI0 OKa3aHUs METOIUYECKON MOMOIIH
YUUTENIO B CO3JaHUHU pabovell MporpaMMsbl 110 y4EOHOMY ITPEIMETY.

Yuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NOPEIMETHYIO  00JIacTh
«EcTecTBeHHOHayuHbIE NpeAMETh». B crucTeMe ecTeCTBEHHOHAayYHOTO OOpa3oBaHMs
XUMUS KaK YYEOHbI NpeIMeT 3aHUMAET BAXKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOAbI,
(GOpMHPOBAHUM HAy4YHOW KApTUHBI MHUPA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa U OKpYXKaroled ero cpeabl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4yeHHs] XMMHH CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/lecHneM TMpaBuil  Oe3omacHO paOOThl MpU  BBINOJIHEHUM XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C JIPYTUMHU IPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAHMUECKOW U OPTaHUYECKONW XUMHH.
['maBHO# Maeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM
0 XUMHH, BBIPAXEHHBIX B (hOpPME, COOTBETCTBYIOILIEH BO3pacTy OOYyYaIOIIMXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOMOJATAONINE XUMUYECKHE
TEOPETHUUYECKUE 3HaHWS, BKJIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, MPOTHO3MPOBAHME CBOWMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUN U ITyTEeH YIIPABICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEILIECTB U MATEPUATIOB.

TeopeTnyeckyro OCHOBY M3YYEHUS HEOPTraHUYECKON XUMHUM COCTABISIET ATOMHO-
MOJIEKYJIIpHOE ydeHue, llepuommueckmii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEICHUSMH O CTPOECHHMM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUU.



B u3yueHun kypca 3HauuTeNIbHAsI POJIb OTBOJAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MIPOBEICHUIO TIPAKTUYCCKUX M JIAOOPATOPHBIX pPAabOT, OIMHUCAHUIO PE3yJIbTATOB
YYCHHYECKOTO JKCIEPUMEHTa, COOJIOICHUI0O HOPM M TIpaBWi Oe30IMacHOi paboThl B
XUMHYECKOU J1abopaTopuH.

Peanuzanmsi JaHHON MPOTPaMMEI B IpoIecce 00YICHUS MTO3BOIUT 00YIAFOIITUMCS
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIMY U TTOHSITh POJIb U 3HAYECHHUE XUMUU
Cpeau APYyrux HayK O MPUPOJE.

N3ydeHne XUMHH CHOCOOCTBYET (POpPMHpPOBAHHIO Yy OOYYaIOIIUXCS HAYYHOTO
MHPOBO33PEHHUSA, OCBOCHHUIO OOIIEHAYYHBIX METOJIOB (HAOJI0JICHHE, W3MEpEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MMPAKTHYECKOTO IMPHUMEHEHUS HayYHBIX
3HaHUN, OCHOBAaHHOTO Ha MEXXIPEAMETHBIX CBS3SX C MpeaMeTamu « OKpYKaroluid MUp»,
«Duzukay, «buonorus», «Il'eorpadus», «Marematuka» U HOPMHUPYET KOMIIETEHIIUH,
HEO0OXOIUMBIC JIJIsl TTPOIOKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKIIMOHATBLHON  TPAaMOTHOCTH, YMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIMIO, MPEJACTABICHHYIO B
paznuuHbIX Gopmax. 3HAUUMOCTh TpeAMETa JJIsl Pa3BUTHS >KU3HEHHOW KOMITETECHIIMHU
oOyvaromuxcsi ¢ 3I[IP 3akmroyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX ISl TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO st
YeJIoBeKa U OKPY’Karollel ero cpeapl 00pas3a >KM3HHU; (OPMHUPOBAHUU IKOJIOTUUYECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coAcpKaHHE OOYUCHHS MPEIMETY «XHUMHUS» C Y4eTOM
0coObIX oOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OpnageHue yueOHBIM
MPEIMETOM «XHMHS» TMPEJCTABIACT OMPEACICHHYIO TPYIHOCTD JJIsi 00YYaOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOECHHOCTSMH MBICIIUTEIIBHON NIEITEIHPHOCTH, TIEPHOINICCKUMHU
KOJICOAHUSIMY BHHUMAaHUs, MaJIBIM 00BEMOM IMaMITH, HEJJOCTATOYHOCTRLIO OOIIEro 3armaca
3HAHUW, TOHUXEHHBIM IO3HABATEIHLHBIM HHTEPECOM U HU3BKHM YPOBHEM pPEYEBOTO
pa3BUTHSI.

Jns mpeononeHus TPYAHOCTEH B U3YYEHUM Y4YEOHOTO TmpeameTra «XUuMHUs»
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa yudeOHOTro MaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJAHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCIIOJB30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIPEIAMETHBIX CBS3EH,
MOCTENEHHOE YCI0KHEHUE N3Yy4aeMoro MaTepuania.

[Ipy wu3yuyeHHMH XUMHH HEOOXOAMMO OCYIIECTBIATh B3aMMOJCHCTBHE Ha
MTOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NEeATeIbHOCTU. BO3MOXKHO BBIJIEJIEHHE OTACIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBA3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOyuatomumucs ¢ 3[IP. Opranmdeckoe eTuHCTBO
MPAKTUYECKOW ¥ MBICIUTEIBFHON JeATEeIPHOCTH OOYYaroNIuXcsl Ha YpPOKaX XUMHHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0Aa3MCHBIX XMMUYECKUX 3HAHUU U
yMeHnuii. Oco0oe BHUMaHHE MPU U3YYCHUU XUMHUH YACISAETCS U3YUEHUIO «CKBO3ZHBIX)
MOHATUMN ¥ (POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.

[enu v 3agaun U3ydeHus: yaeOHOTo mpeameTa « XUuMUsH)



OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEJICTABICHB B
denepanpHO  paboueld mporpaMMe OCHOBHOrO  oOmiero oOpa3oBanms. OHH
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
0o0pa3oBaHMsl, HANPABIECHHOCTH OOYYEHHsS HA PAa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHrne €€ WHTEIIEKTa W 0o0mel KyabTypbl. OOydeHHE YMEHUIO YYUTHCS U
IIPOJIOJKATh CBOE 00pa30BAHME CAMOCTOSATENBHO B HACTOSIIIIEE BPEMS SIBIISIETCS OAHOU U3
BOXHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTebHYIO nporpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKHE 11eJ1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHHUM, CIIOCOOHOM aanTUpOBaThCs
K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

HaIpaBJIICHHOCTh OOY4YEeHHS Ha CHCTEMAarHyecKoe NpHOOUIEHUE YYalluxcs K
CaMOCTOSITEJIbHOW MMO3HABATEILHON JIEITEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
Mo3HaHus, GOPMUPYIONTUM MOTUBALIMIO U PA3BUTHUE CIIOCOOHOCTEH K XUMUU;

o0OecrnieueHne yCaoBUi, CIIOCOOCTBYIOIIUX TPUOOPETEHHUIO O0YUAOIITUMHUCS OMBITA
pPa3HOOOpa3HOW JEeATENbHOCTH, IO3HAHMS M CAaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KITFOYEBBIX KOMIETEHIIUN ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB
NEeSATENbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSITH U OIIECHUBATH SIBJICHUSI OKPYKAIOLIEro MUpPa Ha
OCHOBaHWH 3HAHWUW U OMbITA, IOTYYECHHBIX IPU U3YUEHUN XUMUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUWA 11 BBIPAOOTKH DKOJIOTMYECKH I11e71eco00pa3Horo
MOBEICHUS B OBITY M TPYIOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY>KaroIler MPUPOAHOMN CPEBI;

pa3BUTHE MOTHBallMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHMIO HAa OCHOBE YCBOEHHMS OOLIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MTPOG IS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

Kypc HanpaBiieH Ha pelieHue CleaynmX 3a1a4, 00eceurnBaronX peann3aluto
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYUYEHHIO XUMUHU
obOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TEPBOHAYAIIBHBIX CHCTEMATU3WPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, X MPEBPALICHUSIX U TPAKTUYECKOM NPUMEHEHUH; OBJIAICHUE TOHATUIHBIM
anmnapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHUYECKHX MPEBpPAlICHUN HEOPraHUYECKUX U
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHX SIBJIEHMU WBOW W HEXXWUBOW HPUPOJBL;
yOIyOJieHre TIPEICTABICHU O MaTepruaIbHOM €IUHCTBE MUPA,;

OBJIaJICHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATH
1 OOBEKTHBHO OILICHUBATh JKW3HEHHBIE CUTYyallMU, CBSI3AHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro OOpallleHus1 ¢ BELECTBAMH, HMCHOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHATU3UPOBATh U TUIAHUPOBATH 3KOJIOTMYECKU O€3011aCHOE MOBEEHUE B IIENISIX
COXpPaHEHHUs 370POBbS U OKPYKAIOUIEH Cpe/ibl;

4



dbopMHUpOBaHUE YMEHUW YCTAHABIMBATH CBA3M MEX]Y peajbHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TIPOIECCAMU, MTPOUCXOMSIIIIMMU B MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS,
TaKXe 3aBUCMUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHUS BEIIECTB,
HaOMIONEHUSI 3a HMX MPEBpallCHUSIMU TPU TPOBEICHUM HECIOXKHBIX XHUMHUYECKUX
HKCIEPUMEHTOB C UCIOIB30BAaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUYECKOM HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM UKCIIE B MPEAOTBPAIICHUN TEXHOTEHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Ocol0enHocTH 0TOOPA M aJaNITAME Y4eOHOI0 MaTepuaJia o XuMnu

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuasga 00y4arouuMHUCs C
3I1P. bonblioe BHUMaHHE JOHKHO OBITH YAECIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBHUM C MPUHIUIIOM JOCTYIMHOCTH MPU COXPAHEHUU OOIIEro 6a30BOro ypoBHSI.
OH 0JIKEH 10 COIePKAHUIO K 00bEMY OBITh a1alITUPOBAHHBIM AJ14 oOy4arommmxcs ¢ 311P
B COOTBETCTBUH C X 0COOBIMU 00pa3zoBaTeIbHBIMU NOTpEeOHOCTIMU. ClieTyeT 00JIerynTh
oBiaZeHue wMmatepuasioMm oOyuatromumucia c 3IIP mocpenctBom ero JaeTalbHOTrO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM T[OBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaJIbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHue AJis MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTrepuaiia MMeeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JAHHOM KypcC€, C TaKUMU
yueOHbIMU TipenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT Ke& Y4eOHbIH MaTepuas C pPa3HbIX TOYEK 3pPEHUs,
MEXITPEIMETHBIE CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICICHHIO, 00Jiee TPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMEHUM.

[Ipy MOATrOTOBKE K ypOKaM YUMTENb JOJDKEH MPEayCMOTPETh (PopMHUpOBaHUE Y
oOy4Jaronuxcst yMEHUN aHAIM3UPOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMblil MaTepHall,
IJIAaHUPOBATH NPEACTOSUIYI0 pPaboOTy, OCYILIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKa3bIBAHUM
oOyuatommumxcst ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJECHUSI U AeSATEIbHOCTH, oOydaronuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAaHHOCTH) HEOOXOAUM CTPOXKAUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJIbHBIMH NMOTPEOHOCTAMHU M 00eCIeYuBAIOIINE OCMbICJIEHHOE
O0CBOEHHE COJIEPKAHNM 00pa30BaHMS MO NMpeaAMeTy « XUMUD)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMH 00pa30BaTENbHBIMH MOTPEOHOCTSIMU. [loMHUMO MIMPOKO
ucnoas3yembix B @OIT OO0 olmux s BceX 00Yy4YaroIIMXcsi BUAOB JEATEIBHOCTH
cleAyeT YCHUIUTh BHJAbl JEATEIbHOCTH, CHeHuUUHbIe IS JTaHHOM KaTeropuu
oOyyvaronuxcs, 1151 00ecrneyeHnss OCMBICIIEHHOTO OCBOEHUS COJepXaHusl 00pa30BaHUs
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N0 MpEAMETY: YCWICHHE MPEAMETHO-TIPAKTUUECKOW IESTENbHOCTA C aKTHUBHM3alUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX PA3JIUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTh) B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yalbHOW OMOPHI (TUIAHBI,
o0pasIibl, CXeMbI, IA0IOHBI, OTIOpHbIE Ta0muilbl). [ pa3sutus y odydarommxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (OPMHpPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIYET
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX W
BEpOAIbHBIX  CXEM, COCTaBlICHHE TaOJMI], COCTaBJICHHE KJacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUAMH IS KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIp.

[IpumepHass TemaTuyecKasi U TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTcTBYeT DOII
000.

s oOyuaromuxcst ¢ 3[IP cyiecTBeHHbIMH SIBISIOTCS TpPUEMbl pabOThI C
JEKCUYECKUM MaTepuaioM 1o npeaMery. [lpoBoaurtcs chneumanbHas padboTa 1O
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOIMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAas
MOJJIEPKKa, AJITOPUTMBI pa0OTHI C ONPEIECICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJIu3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM ILJIaHE

B coorBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O0IIero oOpa3oBaHUsl y4eOHBIM HpeaMeT «XUMHs» BXOIUT B
npeIMeTHYI0 o6sacth «EcTecTBEeHHOHayuHbIE MPEIMEThD) U SIBISIETCA 003aTEIbHBIM
JUTSL U3YYEHHS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4ueOHbIX 4acoB — MO 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHO
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuetom DenepanbHOn
OCHOBHOM 00pa30BaTeNbHONU MPOrPaMMbl OCHOBHOT'O O0IIEr0 00pa3oBaHus 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOIO O0OIIEro oOpa3oBaHUsS OOYYaAIOIIUXCS C
3aJE€PKKOU TICUXUYECKOTO PA3BUTHS.

COLEPXAHUE YUEBHOI'O ITPEJAMETA «XUMMWA»

COHEP)KXAHUE OBYUEHUNA B 8 KITACCE

[lepBOHaYaIbHBIE XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp xuMuM B KU3HM denoBeka.™ Tema u BemiecTsa.
dusznvecKue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB. *XUMHUSI B CUCTEME
Hayk.™ Uuctele BemecTBa u cmecu. CriocooOsl pazaeneHus cmecei. [Ipapuna 6e3o0macHoro
oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHBIM o0opyaoBaHueM. *[loHsaTre o meTomax
MMO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUECKUE JIEMEHTHI. 3HAKU (CHMBOJIbI) XUMUUYECKUX

ssieMeHTOB. OTHOCHUTENILHASA aTOMHAs Macca. HpOCTBIe H CJIO’KHBIC BCIICCTBA. ATomHO-
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MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas ¢opMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MTOCTOSIHCTBA COCTaBa BelIeCTB.™ OTHOCHUTENbHAS MOJIEKYJISIpHas Macca. MaccoBas 1o
XUMHUYECKOTO JIEMEHTA B COEMHEHUU.

Ou3nyecKne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeIMHEHUs, pa3lIoKeHus,
3aMelIeHus, 0OMeHa).

XHWMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJIOM, C IpaBUIaMHU
paboThl B JIAOOpaTOpUU M MpUEMaMH OOpallleHHs ¢ J1abOpaTOPHBIM O0OPYJIOBAHHUEM;
U3y4YeHHE M ONucaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyecKuX (IIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEAHON
IIPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCJIOTOW) SIBJICHUH, HAONIOJACHHE W ONHMCAHUE
MIPU3HAKOB MPOTEKAHUS] XUMHUYECKMX pEaklMil (pa3yloKeHUEe caxapa, B3auMOJEHCTBUE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu narpeBanumy,
B3auUMOJIeicTBUE kene3a ¢ pacTBopoM cosid Menu (I1));u3ydenue crnocoOoB paziaeneHus
cMeceil (C TOMONIIbIO MarHuTa, (QWIBTPOBAHHWE, BbIIAPUBAHUE, JUCTUJUIALINA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIEIe MOJIEKYJ (LIapOCTEPIKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoja — 3lI€MEHT M IIPOCTOE
BelecTBo. Haxoxaenne Kucioposia B mpupoze, pusndeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BeliecTB. CIOCOObI MOJIYYEHHST KUCIOPOa B
naboparopun *u npombinuieHHOCTH. ™ [Ipumenenue kucnopoja. [lonsarue o0 okcumax.
Kpyrooport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaKklMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHHE BO3yXa, yCUIICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpUpPOE,
(bu3nyeckre U XMMHUECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETANIAMU U
OKCHJIaMU METaJUIOB), IPUMEHEHUE, *crocoObl monydeHus.™ [loHstue o Kuciaorax u
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipnas macca. 3akoH ABoraapo. MoJsipHbIil
00BEM Ta30B. Pacuersl mo xummudeckoit hopmyiie. PacueTs MaccoBOM 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUU, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBOpuTeib.* PacTBophl. *T1oHSATHE O HACKHIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
[lonsiTue pacTBOPUMOCTH BeLIECTB B Boje.* PacueT maccoBoil onu BemiecTBa B
pacTBope (IIPOLIEHTHAsl KOHIEHTpauus). MaccoBasi A0l BELIECTBA B PacTBODE.
*XuMHUuecKrue CBOMCTBa BOJBI (Pa3jOKEHHE, PEaKIUU C HATPUEM, OKCUIAOM KaJbIlus,

7



okcusioM cepbl (IV) peakuuum ¢ MertayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonsitne 06 ocHOBaHMsIX. POtk pacTBOPOB B MPUPO/IE U B )KMU3HU YeloBeka. KpyroBopor
BOJIbI B IIpUpoJie.™ 3arpsa3HeHne NpupoaHbIX BoJ. OxpaHa U OUUCTKA MPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUM. Knaccudukanus
HeOpraHn4yeckux coeauHeHuid. OKCHUIBI: COCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIC, *aM(poTepHBIe, HecoJeoOpasyronme - Ha mpuMepe okcuaa yriiepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XUMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Krnaccudukarms
OCHOBaHWW: WIEIOYM U HEPACTBOPUMBbIE OCHOBaHUA. HoMeHKIaTypa OCHOBaHWIA.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBHUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBUE C METaUIaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHUSIMU,
COJISIMH, Ha TIpUMEpPE COJSHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl MOTYYEHHUsT ™, B3aUMO/JICUCTBUE COJICH C METa/NIaMH, KUCIOTaMU, IIEJI0YaMH U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3ioKeHUE Mpu
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJIaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psapl.

XUMUYECKHI IKCIIEPUMEHT: KAUECTBEHHOE OMPEAECICHUE COAECPIKAHUS KHUCIOPOaa
B BO3/lyX€; MOJIYYCHHE U U3yUYCHHUE CBOMCTB KUCIOPO/a; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB U OMHUCAHUE UX CBOMCTB; MOJTYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHue 00pa3iloB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHUEe OCOOCHHOCTEH pPacTBOPEHMsSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOBI C METAJJIaMU (HATPUEM U KaJiblKeM) (BO3MOXKHO MCITOJIb30BAHUE
BHUJICOMATEPHUAJIOB); OIpEJEIEHUEe PacTBOPOB KHUCIOT M IIEJI0YeH C TOMOIIBIO
WHJIUKATOPOB; UCCIIEI0BAHNE 00Pa3IlOB HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KIIACCOB;
HaOJI0JICHUE W3MEHEHHUs OKPACKW HHJUKATOPOB B PAaCTBOpaxX KHUCIOT U IIETIOYEH;
n3ydeHune B3aumojencTBusl okcuaa meau(Il) ¢ pactBopoM cepHOU KHCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJlJIa JPYTUM U3 pacTBOPA COJIM; PEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme KiIaccbl HEOPraHUYECKUX COEAUHEHUIN.

[Tepnoanueckuii 3akoH u [leproanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINH.
[lepBbie MOMBITKK KJIaCCUPUKAIIMU XUMUUECKUX JIeMEeHTOB. [loHaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB (III€JIOYHBIC U IIEJI0YHO3EMENIbHBIE METAJLIbI, TaJIOT€HbI, UHEPTHHIC
rasbl). *2JeMeHTHI, KOTOpbIe 00pa3yoT aM(GOTEPHBIE OKCUIBI U TUIPOKCUJIBL. ™
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[lepuonnuecknii 3akoH. Ilepuommyeckas cucTeMa XHMHUYECKUX JJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas u * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnogmueckorr cucrteMbl xumuuyeckux siemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKUNA CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA W TPYIIIbI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MHEpPBbIX 20 XMMHYECKUX 3JIeMEHTOB lleproauyeckoit
cucrtemol JI. I. MeHnneneeBa. XapakTepuCTUKa XHMHYECKOTO DJIEMEHTA IO €ro
noJjioxkeHuto B Ileprnonnueckon cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJIOB M IJIaBHBIX
HOATPYyNIl, B 3aBUCUMOCTH OT AaTOMHOro (IOpSAKOBOr0) HOMeEpa 3HAdYeHHE
Ilepnonnueckoro 3akoHa u Ileprogudeckoil CUCTEMBI XMMHMYECKHX 3JIEMEHTOB [UIS
pa3BuTHs Hayku U npakTuku. [1. V1. MenneneeB — yu€Hblii U rpaKjaHUuH. ™

Xumuueckass cBs3b. KoBaneHTHass (NOJIsIpHAasT W HEMOJIIPHAsg)  CBA3b.
*DNeKTpOOTPULIATENBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ lOHHAas CBSI3b.

Crenenp oxuciieHus. OKHCIHATEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccsr
OKHCIICHHSI U BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

XVWMHUYECKUI SKCHEPUMEHT: H3y4YyeHUue oO0pa3lioB BELIECTB METALIOB H
HEMETAJUIOB; B3aMMOJECUCTBUE THAPOKCUAA [IUMHKA C PACTBOPAMH KHCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPUMEPBI OKHACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakliuu pas3yioKeH!s, COETUHEHHUS).

MexnpenMeTHbIe CBA3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XUMHUM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 UCTIOIH30BAHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATUMN, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JUISl OTAENBbHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO01me ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (aKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIh, SIBJICHHE.

dusnka: MaTepusi, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIW, HU30TOIIHI,
PaaMOaKTUBHOCTb, MOJIEKYIa, OJJCKTPUYCCKUN 3apsa, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BEIMYUHBI, CTUHUIIEI H3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNbI, TOPHBIE MOPOJbI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUYUEHMUS B 9 KIIACCE

BeriecTBo u XuMHUUecKasi peakiys

[leppognueckuii 3akoH. llepromnyeckass cHUCTEMAa XHMHUYECKHX DJIEMEHTOB
. I. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUS U WX COCAUMHEHUN B



COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHX
pPEIETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIMYECKOMN PEIETKN U BUIA
XUMUYECKOU CBSZU. ™

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPTraHWUYECKHUX COEIUHEHUIN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IuYHbIM MPU3HAKaM (10 YHUCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHYECKHUX DOJIEMEHTOB, *TN0 0OpaTUMOCTH, MO Y4YaCTHIO
Katanu3zaTtopa).* OK30- U  OHJIOTEPMHUYECKHME peakiuu. *TepMOoXUMHUYECKUE
ypaBHEHUS. ™

*TloHsiTHE O CKOpPOCTH XHMMHuYecKoul peakuuu. [lonarune o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOrE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJ0KEHUE XUMHYECKOTO
paBHOBECHS. ™

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE peakuuu, AIEKTPOHHBIN OaytaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHOM peakiun. CoCTaBIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUi C UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 2IEKTPOIIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DJEKTPOIUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3u. IloHsTHE O crTeneHu
nucconuanyu.* CuIbHbIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS pPEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEHHbIE peaklMM HAa KATUOHBI W AHUOHBL:
XJIOpua-, OpoMua-, HOAUA-, CyibdaT-, KapOoHaAT-, cHIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHU s, KaJlbLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpaXx.

XUMHUYECKUI JKCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMU KPUCTAIUTMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura M anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLUUALIMM KUCIIOT, EN0YEH U
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJAEHUE  OIIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU TPOTEKaHHUsS peakiuid HMOHHOro oOMeHa (oOpa3oBaHue
OCaJIKa, BBIICJICHHUE raza, 00pa30oBaHME BOJIbI); OMbBITOB, WJLTIOCTPUPYIOUIUNX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBbHBIX ~ peakuuii  (TOpeHHe, peakuuu  PasyIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKklMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.
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Hemeramibl 1 ux coeuHeHus

O6miast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneH okucienus. CTpoeHre 1 GU3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha pUMeEpE XJI0pa (B3anMOIEHCTBUE C METAJIIAMH,
HEMEeTa/UTaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHWYECKHE CBOWCTBa, *monydeHwe®, mpumeHeHue. *JleificTBue Xxiopa u
XJIOPOBOJIOPOJA HA OPTaHW3M 4esoBeka.™ BakHelrme XJIOpuabl M WX HaXOXKICHUE B
npUpoe.

Oo6mast xapaktepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUSs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKkTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenre u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AmoTponHble MOIUM(UKAIMK KUCTOpOAAa U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3auMogelicTBUe *c HeMeTalslaMH™ — BOJOPOJOM U KHUCJIOPOJAOM, MeETalljlaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOW M CEepHOUM Kuciaoramu).* CepoBOAOpOA: CTPOEHHE,
(¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuapl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (u3niecKkue
U XUMHUYecKue cBocTBa (oOmme u cnenuduyeckue). Coau CEepHOM KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucras KucioTa. *XMMHUYECKHE PEaKLIUH,
JeXallhe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYEHUs CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coequHeHnid B npupoje. [I[puMeHeHune cepol U ee COEAMHEHNN B
ObITYy M B MPOMBINUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKpPYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro MmpeaoTBpanieHus. *

OO01mast xapakTepucTUKa 3J1IeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTCTICHH OKUCICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHE M XUMHUYECKHE CBOMICTBa
(B3aMMOJEHCTBHE C METaJUIaMd M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUaK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOICTBAa BOJIHOTO pPacTBOpa), *MOJydeHHE™ U MpPUMEHEHUE.
Conm aMMOHUS: COCTaB, (U3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IMIEeJIoYaMu), NpuMeHeHue. KayecTBeHHas peakuus Ha HOHBI
aMMOHMsI. A30THasi KHUCJIOTa, €€ (Qu3nuecKkue M XUMHUYECKHEe CBOMCTBa (0OIIue U
cnenuduueckue), *nomydenue.®* Hutparel (pasnoxeHue). A3z0TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KayeCTBE MUHEPAJIbHBIX YI0OpEHHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUC
CBOMCTBa (B3aMMOJCHCTBHE C METALIaMH, HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMHU
a30THOM W cepHoOil kuciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢du3nUeckue M XUMUYECKHE CBOMCTBA, *mnonydeHue.* *[loHsiTHe O MUHEpalIbHBIX
yaoOpenusix: HuTpaThl U docdarsl. [loHaTHe 0 KOMILIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTtuka 31eMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHHUsI aTOMOB yriepoja 1
KpeMHHUsI. BajeHTHOCTh M XapaKTepHblE CTENEHU OKHCIIEHHS aTOMOB Yrjiepoja u
KpeMmHus. PacipocTpaneHnue yriieposa B Ipupo/Jie, XapaKTepHbIE CTENEHU OKUCIICHHUS.
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VYraepon, amiorponHeie Moaudukanuu (rpadur, anmas), GU3NYECKUE W
XUMHUYECKHE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJNIAMH, HEMETAIJIAMH,
*KOHIICHTPUPOBAHHBIMK a30THOH M CEpHOM KHUCiIoTamH)*. AncopOrus. KpyroBopor
yraepoaa B mpupoze. Oxcuabl yriaepoaa, ux (uU3NYecKue U XUMHUYECKHE CBOMCTBA,
MOJlyueHHWE U MPUMEHEHHEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
npo0JieMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa(lV); runoresza rio0aabHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ ¢dekT.* YrompHas kucioTa u e€ coid, ux (usmdyeckue u
XUMHUYECKUE CBOICTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkBI. VMcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SICTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOCHHUS OPTaHMYECKHUX
COEIMHEHUH yriepoja (Ha MpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *MX
cocTaB U xummuueckoe crpoenue. Knaccudukanus oprannyeckux emects.* [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpaAX, ONKaX, yriaeBoJAaX — M UX POJIA B KU3HU
yesioBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHH. *

KpemHuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSL C MeETaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. Oomue npeacrabieHuss o0 okcuae kpemuusa(I1V) u
KpeMHHEBOU kucioTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyYEHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEJUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiiue cTpouTeabHble MaTepUaibl: KepaMuKa, CTEKIJIO, IIEMEHT, OCTOH,
xene300eToH. [Ipobnembl 0€30MacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAIOB B
MOBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yueHHue 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, MPOBEACHUE KAUYECTBEHHBIX PEAKLIHUU HA XJIOPUIA-UOHBI U
HaOIOZIcHUE TPU3HAKOB HX TPOTEKAHUS; OMBITHI, OTpaxaroume Q(U3NYECKue u
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAaKOMJICHME C o0Opa3llaMu  XJOpUJIOB  (TaJOT€HUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOyIVIMBAaHMUS caxapa IMoJ JAeHCTBUEM
KOHLICHTPUPOBAHHON CEPHOM KHUCIIOThI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakMu Ha Cyab(}aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3o0Ta, ¢hochopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMruaka U U3y4eHne ero CBONCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHMS U (pocdaT-HOH M M3ydYeHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICVCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
pemérok anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJCOpPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTa3a; IMOJyYeHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE ero CBOWCTB; MPOBEIECHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CHWJIMKAT-WUOHBI M U3yYEHUE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOJYKIHMEN CUITMKATHOW MPOMBILUIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 110
TeMe «BaxkHeillne HeMeTaTbl U UX COEAUHEHUSD.
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MeTaibl U BX COEUHEHHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB HAa OCHOBAaHUH MX
nonoxenus B [lepuonnueckon cucreMe xumuueckux aneMeHToB J[. . MenneneeBa u
ctpoeHuss atomoB. CTpoeHue MeTaiioB. Merauinueckas CBA3b U METaJNIMYecKas
KpUCTaJUIMYeCcKass pemeTka. OJIEKTPOXUMHUYECKUI psAll  HANPSHKEHUHM METalljIoB.
®u3nyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOM, KucioTamu). *O01mue crnocoObl mojiydeHus: MeTayioB. [1oHsITHE O KOPpO3UHU
METaJJIOB, OCHOBHBIE CMOCOOBI 3amUThl UX OT Koppo3uu. CruiaBel (CTajab, YyTYH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH . *

[Ilenounsie MeTaibl: nojoxkeHue B Ilepuoamdeckoil cucreMe XUMHYECKUX
anemeHTOB JI. . Menneneena; ctpoenne atomoB. Haxoxenue B ipupojie. Puzndeckue
1 XUMHUYECKHEe CBOMCTBA (Ha ITpUMepe HATpus U Kajus). OKCUIBI M THIPOKCHJIBI HATPHS
u kanud. [[puMeHeHre menoYHbIX METAVIOB U UX COCUHEHUMU.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucteMe XuMudeckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE NX aTOMOB; HAXOKICHUE
B npuponae. OHU3MYECKUE W XMMHYECKHME CBOWCTBA MarHus M KaJblus. BakHeimmne
COCIMHEHUs Kaiblusa (OKCHI, TUAPOKCHUI, cojik). *JKEcTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmoMuHul: TIoN0XeHne B lleproanyueckor CUCTEME XMMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aTroma; HaxXoXJIeHHUE B Tmpupone. Duszndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
. . MenneneeBa; CTpoeHHME arToMa; HaxOXJAcHWEe B npupoae. Dusznyeckue u
XUMHUYECKHE CBOMCTBA JKelle3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMH).
Oxkcupael, tunpokcuasl u comm sxkenesa(ll) wu kenmesza(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CILJIAaBOB, UX
(U3MYEeCKUMU CBOMCTBAMHM; M3Y4YEHUE PE3YyJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUAIOB), 0COOCHHOCTEHW B3aUMOJECHCTBUS OKCUAA KaTbIU U
HaTpus C BOJOM (BO3MOXHO MCIOJIb30BAaHKUE BUACOMATEPUAIIOB); UCCIIEAOBAHNE CBOMCTB
XKECTKOW BOJBI, Tpollecca TOPEHUs Keje3a B KHUCIOpOojae (BO3MOXKHO MCHOJIb30BAHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMi HAa MOHBI (MarHusl,
Kanblus, amomuHus, 1uHKa, kenesa(ll) m xenesa(Ill), memu(Il)); nabmomenue u
ONMCAaHUE TPOIECCOB OKpAIMBAaHUS IIJIJaMEHHM HOHAMU HATpUsl, Kajdusd W KaJbIus
(BO3MOKHO HCIIOJIb30BAaHHUE BHUIACOMATEPHAJIOB); HCCIeI0BaHHEe aM(OTEPHBIX CBOMCTB
TUIPOKCHUIA ATFOMUHUS U THAPOKCHIA IIMHKA; PEIICHNE AKCIIEPUMEHTAIBHBIX 3a7a4 0
TeMe « BaxxHenmme MeTauIbl U UX COCTMHECHUS.

XUMHS ¥ OKpY>Karolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U mMarepuasnabl B MOBCEIHEBHOU
JKU3HU 4YeJloBeKa. XUMHS M 3I0pOBbE. be30macHOe€ MCMHOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas moMoip 0OpU XUMHUYECKHX OXKOrax
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1 OoTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BemecTB — [1J1K). Posib xumMuu B pellieHHH 3KOJOTMYECKHUX TPoOIem.™

*TIpupoaHble MCTOYHUKU YTIEBOIOPOAOB (yrojib, MPUPOIHBIA ra3, HEQTH),
MPOJYKTHI KX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH. ™

XHUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LoB MaTepUaloB (CTEKIJO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

MexnpenMeTHbIE CBA3U

Peanuzanusit MeXNpeaMETHBIX CBA3€d NpU H3yYEeHUH XHUMHUU B 9 Kiacce
OCYIIECTBJISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSTUM, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO01u1ue ecTeCTBEHHO-HAYYHBIC TOHSATHSI: HAYYHBIN (PakT, TMIIOTE3a, 3aKOH, TEOPH,
aHaMM3, CHWHTE3, KilacCU(UKAIMI, TIEePUOANIHOCTh, HAOIIOICHNEe, JKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

duznka: MaTepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, WOH, HYKIIH], U30TOIIBI,
PaaMOaKTUBHOCTh, MOJIEKYIA, SICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
TUDJICKTPUKH, (OTOITIEMEHT, BEIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSIHHC BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUIMUECKas pemeéTka, CIUIaBbl, (QU3NYECKUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus: dotocuntes, apixaHue, Oumocdepa, HIKOCUCTEMA, MHUHEPATHHBIC
yA00pEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOITaeMble, TOTIJIUBO, BOJTHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B uenom pesynbpraThl ocBoeHusi oOydvaromumucs ¢ 3[IP ydyebHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiapraramMu dDenepanbHoil paboueil mporpaMmbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3ybTaThl OCBOCHHUSI TPOTPAMMBbl OCHOBHOTO 00111eT0 00pa30BaHMUsI
JOCTHTAIOTCST B XOjA€¢ OOYYCHHS XUMHUU B CIAMHCTBE YYEOHOH W BOCIHMTATEIILHOMN
JESATETHLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHM POCCUHCKIMH COIIMOKYIbTYPHBIMHU U
TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMU, IPUHATHIMH B OOIIIECTBE MPaBUIIaMU K HOPMaMHU
MOBE/ICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLUATH3AIIH
00yJarommxcs.
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JInuHOCTHBIE PE3yNbTATHI OTpaxaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA W PACIIUPEHUE
OMbITa ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HaCIEAUI0, IOHUMaHNs 3HaY€HUSI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHON uHGOpManued O MepeaoBhIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPE/ICTABICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX JEATEIHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  IpPU  BBIIOJIHEHHH  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aHMMOIIOHMMAHUIO W B3aMMOIOMOIIM B IPOIECCE 3TOMN
y4eOHOM JesATeNbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBAapUIIe C MO3ULHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABISIOIINX OCHOBY
JUI TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHOM Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IOJYYEHUE HOBBIX 3HAaHUW IO
XUMUU, HEOOXOTUMBIX ISl OOBSICHEHUSI HAOJI01aEMBIX MPOIECCOB U SIBICHUMN;

MO3HAaBaTENbHON, MH(OOPMAIIMOHHOW W YMTATEIbCKOW KYJIBTYPhl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATEIBLHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMHU UHPOPMALMOHHBIX TEXHOJIOTUI;

WHTEpeca K OOYYEeHHI0O W TIO3HAHMIO, JIFOOO3HATEJILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIBLCKOM JAEATEbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPAaBIEHHOCTH U YPOBHSI 00yUYEHUS B JalbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUIA U HEMIPUITHS BPEIHBIX
npuBbIYEK (YMOTpEOJIEHUSI alIKOrojisi, HAapKOTHKOB, KypEeHHs), HEOOXOIUMOCTH
cOOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOTO BOCITUTAHMUS:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHI0 mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPAEKTOPUHM MPOAOHKEHUS OOpa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
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CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
poeCCHOHATTEHON NIEATEILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIICHHUS K MTPUPOIE KaK HICTOYHUKY KU3HU Ha
3emie, OCHOBE €€ CYyIIeCTBOBAHMS, MMOHUMAHUSI IIEHHOCTU 3J0POBOTO0 U OE30MacCHOrO
oOpa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJCHUS IpaBHJI OE30MaCHOIO
MOBEJICHUS ITPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, TMOJy4aeMble MPU H3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOJHOU CPEOi, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKOM KYJIbTYPhI, 0CO3HAHUS TJI00ATLHOTO XapaKTepa dKOJOTHUECKUX MPoOIIeM
Y IyTeH UX PEIICHUS TOCPEACTBOM METOJ0B XUMUMU;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B MMO3HABATEIILHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMBbl IO
XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCAITBHBIMU ITO3HABATEIHLHBIMH JACHCTBUSIMH, B TOM
qHcIe:

1) ©a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIECTBIIATh CPABHEHHE, KITACCU(PHUKAIIAI0O XUMUICCKUX BEIIECTB IO 33 JaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJISI YKa3aHHBIX JIOTHICCKUX OTepaIiii;

CTPOUTH JIOTHYECKOE CYXACHUE TIOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKITIOUYAIOIIIEe
YCTaHOBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3ei

co3/aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKWA U CHMBOJIBI, MOJICITH U CXEMBbI
JUTSI petieHusl yueOHBIX U TT03HABATENBHBIX 3a/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XMMUYECKUI OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSI YCTAHOBJIEHUST 0COOCHHOCTEH 00BbEKTa N3YUCHUS, TPUIMHHO-CIICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM ITPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) paboTa ¢ nHpopManuei:

BBISIBIIATH JePUIUTHl MHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX [JISI PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOTO BHJIA B APYToi (TaOIUILy B TEKCT U
mp.);

UCKATh WU OTOMpaTh MH(POPMALMIO WA JAaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIOKEHHON YyIeOHOM 3a/1a4uu U 3aJJaHHBIX KPUTEPHEB.
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OBnaneHne yHUBEPCATLHBIMU Y4€OHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU:

OpraHU30BEIBATh yU4eOHOE B3aMMOJICHCTBHE B TPYIIE (OMpeaeisaTh o0mue e,
pacnpeeNiaTh POy, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABNIATH YCTHBIC U MHUCHMEHHBIC
TEKCTbl C HUCIOJb30BAaHUEM WJUTIOCTPATUBHBIX MAaTEpPUANIOB JJISi BBICTYIUICHUS TEpeN
ayIUTOPHUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJIMBHUIYAJIbHO W B TPYIINE: HAXOIUTH 00Iee
pelnieHrue U pazpemarb KOH(IMKTHI HAa OCHOBE COTJIACOBaHUS MO3UIUMN M ydeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe]] TPYMIIOH.

OBnazeHNEe YHUBEPCATHLHBIMU YUSOHBIMH PETYISATUBHBIMU JCHCTBUSIMH:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Y4yeOHYIO MPOOJIEMY, OMNPENSTsATh IElb
y4eOHOU NesITENbHOCTH;

BJIQJIeTh OCHOBAaMH CAMOKOHTPOJS, CaMOOLIEHKH, TIPUHATHS pEIICHUH ¢
OCYIIIECTBIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 MO3HABATEIHHON ACSITEITFHOCTH;

COOTHOCUTh CBOU JCWUCTBHUA C TUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU JESATENIBHOCTH B TPOIECCE JOCTIDKEHUS pe3yabTaTa, OMpPEIeisTh
CIOCOOBI ICUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUM U TPeOOBaHU, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOILEHCS CUTYyallueH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHHUS,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OB JOCTUTHYT TpeOyeMbld pe3ynbTar
AESTENIbHOCTH, OIpENeNsaTh IMO3UTUBHBIE W3MEHEHWsS M HalpaBlieHUs, TpeOyromiue
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTroMy 4eIIOBEKY, €r0 MHEHHIO.

I[TPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOCHUIO 00513aTETLHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW PDenepalibHOM paboueid mMporpamMMmoid, BBIACIAIOT: HAYYHbIE
3HaHUSA, YMEHHUSI U CHOCOOBI JEHUCTBUH, crenuduyeckue uisi ydeOHOro mnpeaMmera
«XuMust», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpETaluu,
MpeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IUYHBIX YUCOHBIX U HOBBIX CUTYaIlUsIX:

MPEACTaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBJICHHM TNPUPOBI,
MMOHMMaHUEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKONM HAyKM Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYyphl W MPAKTHYECKOM
JIeSITeTbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 0011IeCTBa; MOHMMAaHUE MECTa XUMUHU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUHHOIO anmnapaTa i CHMBOJIMYECKOTO A3bIKa XUMUU TS
cocTaByieHus] (OpPMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaKIuil (C
OTMOpPOM Ha aJIrOpUTM YYEOHBIX JIEUCTBHII), BIIAJICHHNE OCHOBAMHU XUMUYECKON
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HomeHknaTypel (IUPAC u TpuBManbHON) MU yMEHHE HCIIOJIL30BaTh €€ I pelieHus
y4eOHO-TI03HABATEIBHBIX 33/1a4 C TMOMOIIBI0 YUHUTEIST, YMEHUE HCIOIL30BaTh MOICIH
TUTsI OOBSICHEHHS CTPOCHHS aTOMOB Ml MOJICKYJI TIO aJITOPUTMY C OITOPOM Ha OIIPEICTICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHUE C MTOMOIIBIK YUUTEIA
MPUMEHATh CUCTEMY XWMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3y4YCHHBIM MAaTEpUaiOM W IPU TOJYYEHWH HOBBIX 3HAHHWHM, 4 TAKXKE B MPOLECCE
BBITIOJIHCHHSI YYEOHBIX 3aJlaHMi W Tpu padboTe ¢ HWCTOYHHKAMU XUMHUYECKON
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKHWE NOHATHA: XUMHUYECKUM DSIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OJAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTENBHBIE aTOMHAsi W MOJEKYJSIpHAs MaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpemHss),
XUMHYECKasi pEAKUHUs, PEaKUHH COCAUHEHHUS, PEAKIUU Pa3JIOKEHUS, PpPEaKIHUH
3aMelIeHUs], peakliui oOMeHa, TErIoBOM A(DPEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peaKuuu, pacTBOp, MACCOBask JOJISI XMMHYECKOTO 3JIEMEHTA B COCAMHECHHH, MACCOBas
JIOJIS1 M IPOLIEHTHAsI KOHLIEHTPAlXs BEIIECTBA B pACTBOPE, SAPO aTroMa, SJIEKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paguyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKAsi CBA3b, IECKTPOOTPULATEIBHOCTD, MOJISIPHAS W HEMOJAPHAs KOBAJICHTHAS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelieTka (aroMHas,
HMOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHUOH, JJIEKTPOJUT U HE
ANIEKTPOJUT,  DJIEKTPOJIUTHYECKAss  JUCCOIMAIUs, pEeakluu HOHHOro  oOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIIEHHE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAesIbHO
nonycrumas konnentpauus (I11K), koppo3ust MeTanios, CriaBbl;

OCHOBOIIOJIararolIMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH /[. 1. MeHneneeBa, 3ak0OH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIMCCOILIMALNM, a TAaKXKE MPEACTABICHUS O HAYYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HMCCIEAOBAHUS BEUIECTB U M3YyUYCHUSA
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc aroma, DBJIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 7eMeHTOB B [lepmonuueckoit cucreme (B MalibIX MepuUoAax M TIIaBHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHUS aTOMa; YMEHUE OOBACHSITH CBS3b MOJIOKCHUS
aneMeHTa B llepuoguueckod CHCTEME C YHMCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee Yucio IJIEKTPOHOB),
pacnpeieieHueM 3JIEKTPOHOB MO JHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MEPUOJIOB, Kausl U KaJbIUs; KIacCU(DUIIMPOBATh XMMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpenesieHus GU3NYECKOro CMbICiIa UGPOBBIX JTAHHBIX EPUOANICCKON TAOTUIIBI;

yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE JIEMEHThI, HEOPTAaHUYECKUE BEIIECTBA U
XUMHUYECKUE PEAKIMH C OMOPOW Ha CXEMBbI; OINPEAENSITh BAJECHTHOCTh M CTENECHb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBA3U M TUI KPUCTAIIMYECKON

18



CTPYKTYpPBI B COEJIUHEHUSIX, 3apsi] MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOpPAX BEIIECTB
(KMCTI0T, OCHOBAHUH ), OKUCTUTENHh M BOCCTAHOBUTEIH 10 AJITOPUTMY YUE€OHBIX ICHCTBHH;
YMEHHE XapaKTepHu30BaThb C OMOPON Ha cXeMy (PHU3NYECKHE U XUMHYECKHE
CBOMCTBA MTPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPO, Ipadut, anmas, KpEMHHUM, a30T,
dhocdop, cepa, XiTop, HATPUIA, KaTU, MAarHUH, KaJIbIIUH, AJIOMUHUH, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM YHCJIE HMX BOJHBIX PACTBOPOB (BOAA, aMMHUAaK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - I[TA rpymm, amomunus, menu (1),
nuHkKa, xenesza (II u II1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(I u V), cepet (IV u VI), cepuucras, cepHas, azotucras, a3oTHas, (ocdopHasi,
yrojibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPOM Ha IJIaH U KIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHUs TOCIE MPEABAPUTEIBHOTO aHaiM3a IOJ PYKOBOJCTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTA OT HX CBOICTB, BO3MOYKHOCTH
MIPOTEKAHUSI XUMUYECKHUX MPEBPAICHUI B Pa3IMUHBIX YCIOBHUSAX, BIUSHHUE BEIICCTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOUIYI0 TPUPOAHYIO CPENY;

YMEHHUE COCTaBJSATH IO 00pasily, CXeMe, alropuTMy Y4YeOHBIX JACHCTBUIA
MOJIEKYJISIPHBIC Y MOHHBIC YPAaBHEHUS peakiuii (B TOM YHCIIE peaKlMii HOHHOTO 0OMEHa
U OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPraHMYECKHMX BEIIECTB, a TaKXKe
MOATBEPAKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacChl
BEIL[ECTB, MACCOBYIO JOJI0 XMMHYECKOTO IEMEHTA B COCAUHEHUH, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM Ia3oB C ONOPOi Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOIYKTOB PEAKIIUU C
OTOpOi Ha 00paszell, aNrOPUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYYHOTO MO3HaHUs (HaOJt0IeHUEe, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU M3YYCHUU BEIIECTB U XUMHYECKUX SIBJICHUU C
OMOpOil Ha alropuT™M Y4eOHBIX NEWUCTBHM; ymMeHue c(hOopMyJIHpoBaTh NpoOIeMy U
MPEIOKUTH ITyTH €€ PEILICHHS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30IMacHOM pabOoThI
C XMMUYECKUMU BEILIECTBAMU, XUMUYECKOU MOCYA0M U Ta00paTOPHBIM 000PYI0BAaHUEM;

HaJIMYue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUSI CJICIYIOIINX
XUMHUYECKUX HKCIEPUMEHTOB TMOJI PYKOBOJCTBOM YUUTENSI C OOCYXXJICHHEM IlJlaHa
PabOTHI UJIM COCTABIICHUEM TaOIHUIIbI:

U3y4YeHHUE U ONUCaHne (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PUBUMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJIYYEHHE KUCIOPOJa U U3YUYEHHE €r0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a U U3y4eHUe ero CBOMCTB;

MOJIy4YeHUE aMMHUAKa U U3YUYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHOM MacCOBOM JOJIEM PaCTBOPEHHOIO
BEILIECTBA;
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UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB PA3THUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka ©u QeHoadTanenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJibl B paCTBOpPAX KHUCIOT U IETOUEH;

U3y4YCeHHE B3aMMOACHCTBHS KHUCIOT C MeETalUlaMH, OKCHAAMH METaJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOTO METajlla IPYruM U3 pacTBOpa COJH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  OKCIEPUMEHTANbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pelieHre  AKCIEePUMEHTANBHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JTUCCOLIHAITISY;

pEIIeHNE YKCIIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHeWmme HeMeTalIbl U MX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MmeTamibsl U uX
COCTUHCHHUS;

XUMUYECKHE dKCIIEPUMEHTBI, MILTIOCTPUPYIOIINE TPU3HAKK TTPOTCKAHUS PEaKIIHiA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIMEC B BOJHBIX PacTBOPax HOHBIL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TPEACTABIATh PE3YJNbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPa(UKOB U TAOJIHUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEIHEBHOM JKM3HHU, a TaK)Ke TIPAaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalollled MPUPOTHON Cpelibl; NOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha
KUBBIC OpPTaHM3MBI OIpPEACICHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
MPEIOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHWE 3HAYEHUS >KHPOB, OCIKOB,
YTJIEBOJIOB JJIsi OpTraHU3Ma YeI0BeKa,

BJIQJICHHNE OCHOBAMHM XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
MPaBWJIBHO WCIOJb30BaTh HW3YYCHHBIE BEIIECTBA W MaTepuansl (B TOM YHCIE,
MUHEpaJIbHbIE YI0OpEHHUs, METAJIbI M CIUIaBbl, MPOIYKTHI MEPEepadOTKU MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, HePTH) B OBITY, CEIHCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOAUTH TMPUMEPHI  MPABUIHLHOTO
WCIIOJIH30BaHUS N3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTAaHABIWBATH CBSA3M MEXKIY PEAJbHO HAOIIOAEMbIMU XUMHUYECKUMHU
SBJICHUSIMU ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, YMEHHE HWHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHUAMU APYTHX YUEOHBIX MPEAMETOB C IIOMOIIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUSAX XUMUYCCKOMN
HAyK{; HAJIMIUE OIbITa pabOThl C Pa3IMYHBIMU UCTOYHUKAMHU MH(GOPMAIMH 110 XUMHUU
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(HayyHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPOM Ha aJTOPHUTM: YMEHHUE OOBEKTHUBHO OIEHWBATh HH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAILCHUSIX U PAKTUYECKOM MPUMEHEHUHU.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHS YYE€OHOTO TNpeaMeTa
«XuMUs», pacipeiesIeHHbIE 10 rojlaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpPYIOTCA IO MNPUHLMITYY A00ABIEHUS HOBBIX
pEe3ynbTaToOB OT TOJa K IOJy, YK€ Ha3BaHHbIE B INPEABIAYIIMX roAax MO3ULUH, KAK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUUTBIBAIOTCS (pe3yabTaThl OUEPEAHOIO roa
10 YMOJYAHHUIO BKJIFOYAIOT PE3YJIbTAThl MPEABLAYIIHX JIET).

8 KITACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TIOHSATHUH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCIUHEHUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIIEHb OKHCJIEHUS, XUMHUYECKass  peakuus,
KJIaccu(pukanusa peakiuil: peakiud COSAMHEHUS, PEAKIUU pPa3NIOKEeHUS, PEaKIuu
3aMEIICHUs], PeaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIuu; *TerioBo 3dext
peakiuu™; apo aroma, dJIEKTPOHHBIN CIOM aTroMa, aTOMHasi OpOUTalb, PaIuyC aToMa,
XMMHUYECKasl CBs3b, MOJISIPHAS W HEIOJSPHAS KOBAJIECHTHAs CBSA3b, HOHHAS CBA3b, UOH,
KaTHOH, aHUOH, PAacTBOP, MAaccOBasl JIOJsI BellecTBa (MPOIEHTHAsT KOHIIEHTpalus) B
pacTBopE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH 3THU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

UCIOJI30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POPMyN BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUUECKUX PEAKIIMi, 3JIEKTPOHHOIO OanaHca;

ONpEAENATh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSX; CTENIEHb
OKHUCJICHHUS] DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, IPUHAJIEHKHOCTh BELIECTB K OIPEACIEHHOMY KJlacCcy
coemuHEeHU 1o ¢dopMmysiaM; BHUJ XHUMHYECKOW CBA3U (KOBAJCGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSX;

VMETh MPEACTABICHUE O CHUCTEME XMMHUUYECKUX 3HAHUM, YMETb C IOMOIIBIO
YUYUTEIA MPUMEHATh CUCTEMY XHMWYECKUX 3HAHWM, I YCTAHOBJIEHUS B3aWMMOCBSI3U
MEK]ly U3YUYEHHBIM MaTEpPHaIOM U TP MOJYYEHUHU HOBBIX 3HAHUM, a TaKXKe MpU padoTe
C HWCTOYHUKAMU XuUMHYeCcKOHW wuHpopmanuu. OpUEHTUPOBATHCSI B TOHATHSAX U
omnepupoBaTh UMU Ha 0a30BOM YPOBHE, TPUMEHSITh IIPU BHITIOJIHEHUN YUCOHBIX 3aJaHUN
M pEUIeHUH PacyeTHBIX 3a/lay C OMOpPOM HA aJIrOPUTM YUYEOHBIX NEUCTBUM M3y4YEHHBIC
3aKOHBI M TEOPUU: 3aKOH coXpaHeHus Maccol, [lepuonnueckuii 3axkon /.M. Menneneena,
*3aKOH MOCTOSIHCTBA COCTaBa®, 3aKOH ABOraJpo; aTOMHO-MOJEKYJISIpHAs TEOpHs.
CooTtHOCcUTh 00O3HauYeHUs, KOTOpble HUMeroTcsa B Tabnuie «llepuonnueckast cucrema
xuMudeckux a3nemMeHtoB . M. MenzaeneeBay € YHMCIOBBIMH XapAKTEPUCTUKAMHU
CTpPOEHHS aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee YHciio
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AJIEKTPOHOB U pacHpeIeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMpPOBaTh XUMHUYECKHE DJEMEHTHI; HEOPTraHWYECKHWE BEIECTBa,
XUMUYECKUE peakiuu (10 YUCIY M COCTaBYy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TerIoBoMy 3P GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PAa3IMYHBIX YCIOBUSX MOCIE
IpeIBapUTEIHLHOTO OOCYKICHHUS C I1e1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XMUMHUYECKOW PEAKIHUH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSIThL OCHOBHBIC OIEpPAIMU MBICIUTEILHON NESITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, O0000IleHHe, cucTeMaTu3aius, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakIuii; €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOJIJICHUE, HU3MEpEHUE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(pealbHbIii M MBICIACHHBIN)* TMOJ PYKOBOJCTBOM
Me1arora;

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XHMHUYECKOM TOCYJI0M W J1abopaTOpHBIM
o0OpyJI0OBaHUEM, a TaKXe MpaBUiiaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BBITTOJTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJYYSHHIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECITEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUUYECKHUE DKCIIEPUMEHTBI MO PACMO3HABAHUIO PACTBOPOB IIEIOUEH U
KHUCJIOT C TOMOIIBbI HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U Jp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIuy Ha UOHBI) M0JT PYKOBOJICTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHUX TMOHSITHUNA: XUMUUYECKUN JJIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTb, CTENIEHb OKHUCIICHMS, XMMHUYECKasl peakius,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakiuu, MOJb™, MOJISIpHBIA 00BEM, PacTBOp;
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOLMAIIUS, PEaKMU HUOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peaKuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTED,
OKHCIICHHE U BOCCTAHOBJICHHE, aJUIOTpOMNus, aM(pOTEepHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJUINYECKas), KPUCTAJUIMYECKasl peueETKa, *Koppo3usd
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, TMpelesbHO JIOMyCTUMAas
konnentpanus (I1IK) Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATUNA (cM. M. 1) u
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IPUMEHSATH 3TU IOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHU;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI ISl (PUKCAIMU PE3yNbTaTOB HaOIIOJCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPaBHEHUW XMMHMUYECKUX PEAKIIMUH, 3allMCU JTaHHBIX
ycnoBuit 3a1a4. Mcnonb3oBath 0603HaueHMs, nMetotuecs B [lepuoaudeckoii cucteme u
Ta0JIuUIle PACTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH B BOJIE JIJIs1 BBITIOJIHEHUS 3a/IaHHIA.

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHHSX PA3IMYHOIO COCTaBa; NPHHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIMHEHMI C OIIOPOM Ha ONPEEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMHUYECKON CBA3M (KOBaJECHTHAas, WOHHAs, METAJNIMYECKas) B HEOPraHMYECKHX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOpax KHCJIOT W UIEJOYed, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BEIIECTBA™;

packpbiBaTh  cmblci  [lepuonmueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: *OMHUCHhIBATh U XapaKTEPHU30BATh* TaOIMYHYIO
dopmy Ileprogmueckoil CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manble u
0OJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa sipa, o0LIee YHCIIO JIEKTPOHOB U PACHPEAEIEHUE UX 0 JIEKTPOHHBIM
CIOSAM); *OOBICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUM B IpeAeiiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DSJEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKuu (II0 YKMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, I10
Ter1oBoMY 3G (}EKTy, 10 U3MEHEHUIO CTENEHEeH OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME U CIIEU(PUUIECKUE XUMUUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE NMPUMEPAMHU MOJIEKYJISPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTHYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJICH; TOJIHBIE M COKpALIEHHBIE YpaBHEHUsS pEaKlUUid MOHHOTO OOMEHa; ypaBHEHUS
peaKkLnii, TOATBEPAKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOU CBS3H MEXIY BEIIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

packphIBaTh CYILLHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
BO3MOKHOCTH TNPOTEKAHHMS XHMHUYECKHX IMPEBPALICHUI IOCIe NPEeIBapUTEIBbHOTO
00CYXJICHHSI C TI€1aroroMm;

BBIYKCIIATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYKO MAaccChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMyse COCIUHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPAaBHEHUIO XUMHUYECKON PEaKIHMH C
OIIOPOW Ha aJITOPUTM;

CJIeIOBaTh NpPaBWJIAM TOJIb30BAaHUS XUMHMUYECKOW NOCYJOM W J1abopaTOpHBIM
o00OpyZ0OBaHUEM, a TaKXKe MpaBWjiaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
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MHCTPYKLHUSMU 10 BBIMOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB 110 TOJIYYEHHUIO U
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIM COCTaB pa3IUYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM MYyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTAaHUUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIC OIEpAllMH MBICIUTEIPHON NEATEIBHOCTH — aHAIU3 |
CHHTE3, CpPaBHEHHE, 0000IIIeHIE, CUCTEMATHU3AIUIO, BBISBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — /17151 U3yUYCHHUS CBOIMCTB BEIIECTB M XUMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHNUS — HAOII0JIeHNE, I3MEPEHUE, MOAETHPOBAaHUE, SKCIIEPUMEHT (peasIbHbIi
Y MBICJICHHBIN).
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TEMATHUYECKOE ITIJTAHUPOBAHUE
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIACC

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
IIpumepHbIE TEMBI, OcHOBHOe coiep:KaHue OcHOBHBIE BUABI JeITEJILHOCTH norp
PacKpbIBalOIIHE o0yJaromuxcs
JAHHBIA pa3aea
NMporpamMmblI,
H KOJHYECTBO YaCOB,
OTBOJMMOE HA HUX
u3ydeHue

Pa3nen 1.IlepBoHayaibHble XuMHYecKue MOHATHA(20 u)
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Tema 1. Xumusa —
Ba:KHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYEeCKOM
JAeATeJIbHOCTH
YeJIOBEKA

(54)

[Ipeamer xumun.* Poib XUMHUM B KU3HU
YyeJoBeKa. XMMHUS B CUCTEME HayK. MeTo bl
MMO3HAHMUS B XUMHH.™

Tena u BemecTtBa. PU3NYECKHUE CBOMCTBA
BEIIECTB. ArperaTHoe COCTOSIHUE BEIIECTB.
Yucreie BemecTBa U cMmecu. CriocoOnl
paszaeneHus cMeceil. u3ndeckue u
XUMHUYeCKUe siBjeHus. [Ipu3Haku u ycioBus
MPOTEKAHUS XUMUYECKUX PEAKIUH.
3HaAKOMCTBO C TIpaBUJIaMHU 0€30TIaCHOCTH U

npuémamu paboThl B XUMUYECKOH JIAOOpaTOPUH.

JleMoOHCTpaL Ul

1. JTabopaTopHOe 060opyHOBaHuUE.

2. PaznuvHbIe BUIBI XUMUYCCKOU TTOCY/IBI.

3. O0pas3Iipl BEUeCTB.

4. CriocoObl pa3eneHus cMecei
(¢unpTpoBaHue, BeITapUBAHUE, TUCTHILISAINS,
xpomarorpadus).

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Jlabopamopnvie onvimul:

Onucanne GpU3NYeCKUX CBOWCTB BEIIECTB.
Paznenenue cmecu ¢ MOMOIIBIO MarHUTA.
Ipaxmuyeckue pabomul:

Ne 1. JlTabopaTopHOoe 000pyI0BaHHE U TPHUEMBI
pabotel ¢ HUM. [IpaBuna 6e3omacHoit paboThl B
XUMUYECKOH 1abopaTopumu.

Ne 2. Ouncrka 3arpsi3HeHHON MOBAapEHHOM CONH
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PackpsIBaTh CMBICT U3y4acMbIX ITOHATUH C
MOMOILBIO TIEAArora.

PackpeiBaTh posib XMMHUH B IPUPOJIE U )KU3HU
YEJI0BEKa, €€ CBA3b C IPYTUMH HaAyKaMHU.

Pa3nuyarh ynCTHIE BEIIECTBA U CMECH;
OJIHOPOJIHBIE U HEOJJHOPOJIHBIE CMECH;

Paznuuath Qusnyueckre u XuMU4eCcKne
SIBJICHUS C OTIOPOU HA ONPEIEICHUSI.

Onpenenars NpU3HAKU XMMHYECKUX PEaKLUN 1
YCIJIOBUSI MX TPOTEKAHUSI.

CnenoBaTh paBuUiiaM MOJIb30BaHUS
XUMHYECKOH TOCy10i1 1 1ab0paTOpHBIM
000opyI0BaHKEM, a TAK)KE MTpaBUIIaM
oOpallleHusi ¢ XUMUYECKUMU Bellle-CTBAMU B
COOTBETCTBUU C UHCTPYKLMSIMU 10
BBIMOJTHEHHIO MPAKTUYECKUX paboT moJy
KOHTPOJIEM IEJarora.

[InanupoBaTh U IPOBOJUTH XUMUYECKUI
9KCIIEPUMEHT I10 U3YyUEHUIO U ONTUCAHUIO
(U3MYEeCKUX CBOMCTB BELIECTB, CIIOCOOOB
pa3aeneHus CMeCel BEIIECTB MO
PYKOBOJICTBOM II€Jlarora ¢ 00CyxJ1eHueM
rIaHa paboThI.

Vcronb30BaTh NPy BHITOJHEHUN YIEOHBIX
3aJ]aHU{ U B TIPOLIECCE UCCIEN0BATEIbCKON
NEeSITeIbHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEPATYpPy XMMHUECKOIO COJEPIKaHUS,
CIPaBOYHbBIE MaTepUabl, PECYpPCHI
WHTepHeTa noJ1 pyKoBOACTBOM I€/larora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha HH(POPMALIHIO U3
yuyeOHHUKa U CIPAaBOYHbBIX MaTEPUaJIOB,
IPaMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHSATUHHBIN annapar Kypca XuMuu

Bbub6nmoreka [JOK
https://m.edsoo.ru/ff
0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d227e

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d26¢ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

Tema 2. BemecTBa

H XHMHYCCKHE pPCAaKIHU

(15 u)

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHUE JIEMEHTHI.
3HaKku (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
[IpocTbie u ciioxHbIC BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyna. BaneHTHOCTS aTOMOB
XUMHYECKUX AJIEMEHTOB. *3aK0OH IMOCTOSHCTBA
cocrtaa BeuecTB.* OTHOCUTEIbHAS aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca.
MaccoBas 10Ji1 XUMUYECKOTO JIEMEHTA B
COEITMHEHUHU.

®dusnueckue 1 XUMHUUECKHUE SIBJICHUSI.
Xumnueckas peakuusd. [IpusHaku u ycinoBus
MPOTEKAHUS XUMUYECKUX PEAKITUH.
XHUMHUYECKUE YPABHEHMUSI.

THUnbl XUMHUYECKUX peakinii (COeIMHEHMS,
pa3JIoKEHUs, 3aMEIICHUs, 00MEHa).

3aK0H COXpaHEHUsI MaCChl BEIIECTB.

*M. B. JlIomoHOCOB — y4EHBIN-
SHIUKIIONEAUCT. ™

JleMoOHCTpaL U

dusnueckue siBIeHUs (pacTUpaHUe caxapa B
CTYIIKE, KUTIEHWE U KOH/IEHCAIUs BOJIbI U T. 11.).
XuMHUecKue siBIeHus (TOpeHue CBeyH,
pasio’keHue caxapa, B3auMOJecTBIE CepHO
KHCJIOTHI C XJIOpUAOM Oapus,

paznoxxenue ruapokcuna meau(ll),
B3aUMOJICHCTBUE XKelle3a C Cepoi,
B3aMMO/ICIICTBHE JKeye3a C pacCTBOPOM COJIU
meau(ID)).

OnbIT, WIITIOCTPUPYIOIINI 3aKOH COXPAHEHUS
MAacCBhl.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHbIE OMBITHI:
[Tpumeps! pusnueckux sBICHUM (IIaBIeHUE
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IIpyMeHSTh €CTECTBEHHO-HAyYHbIE METO/IBI
O3HaHUs (B TOM YHUCIIe HAOII0IeHUE,
MO/IETTUPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE
orepaly MbICIUTEIbHON JAesITeIbHOCTH
(cpaBHeHUe, KIaccu(UKANS) U U3YICHUS
BEIIECTB U XMMHUECKHUX PEaKIIUii ¢ OTIOpoi
Ha QJIFOPUTM WIIN CXEMY.

PackpbIBaTh CMBICI U3Y4aeMbIX TOHATHI U
3aKOHOB U IIPUMEHSATH 3TU MOHATUS NpU
OIMCAHUHU CBOMCTB BEIIECTB U HX
MIPEBPAILICHUI C OMOPOM HA IUIaH U KJIIOYEBBIC
CJIOBa.

Paznuyate pusndeckue u XuMHYECKHe SIBICHHUS,
OOBSICHATB UX CYIIHOCTb C TOUKH 3pEHHS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS ¢ OIOPOH Ha
OTIpe/IeNICHUS U CXEMBI.

Onpenenars NpU3HAKU XUMUUYECKUX PEaKLIUM,
YCIOBUS UX MPOTEKAHUS.

OOBSCHATH CyITHOCTD (PU3MUECKUX U
XUMHUYECKHX SIBJICHUH C TOUKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS C
MCIIOJIb30BAaHUEM BU3YAJIBHOM OIOPHI.

KnaccupunupoBats XuMHYECKHE peaKIUH (IO
YHCIly U COCTAaBY PEArUPYIOLINX U
00pa3yromuxcs BEIIECTB) C OMOPOI Ha
CXEMBI.

CocraBisiath (hopMysIbl OMHAPHBIX BEIIECTB 110
BAJICHTHOCTHU M ONPEJENISITh BAJIEHTHOCTD IO
(opMysaM BEIIECTB C OMOPOI Ha AITOPUTM
y4eOHBIX JICHCTBHIA.

PacctaBisaTh KO3 GUIMEHTH B YpaBHEHUSX
XUMUYECKHUX PEaKLHUN ¢ OTIOPOH Ha aITOPUTM
y4eOHBIX IeHCTBUH.

CrnenoBatp paBuiIaM MOJIb30BaHUS
XMMUYECKOU MOCYI0H 1 1TabopaTopHbIM

Bbub6nmoreka [JOK
https://m.edsoo.ru/ff
0d2a6c

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d2a6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d2eae

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d5230

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d37fa
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

Tema 3. Bozayx.
Kucnopona. llonsiTue 06
OKCHAAX

(54)

BOCKa, TasiHHE JIb/IA).

[TpuMepsl XUMUYECKHX SBJICHHM (TPOKATUBAHUE

MEJIHOW MPOBOJIOKH, B3AUMOJICICTBHE MeENa C
KHCIJIOTOM).
Mojenu aTOMOB M MOJIEKYJI

[Tpaktuyeckas padora Ne3 [TpusHaku
IIPOTEKaHUsI XUMUYECKUX PEAKLUN

Boruuciaenus

— OTHOCHUTEIBbHON MOJIEKYJISIPHOM MacChl
BCIICCTB;

— MAacCOBOH JIOJIM XUMUYECKOTO 3JIEMEHTA I10
dbopmysie coeTMHEHuUS.

Bo3ayx — cmech razos. CocraB Bo3yxa.
Kucnopom — snemMeHT u mpocToe Bele-
cTBO. O30H — *anmnoTporHas MoauduKaius
kucinoposaa.* Haxoxaenne Kuciopoia B
npupoze, Gu3nyeckue 1 XuMHYECK1e CBOMcTBa
(peakuuu OKHUCIIEHUs, TOpeHue). Y CI0BUS
BO3HUKHOBEHUS M IIPEKPAIICHUS TOPEHHUSL.
[TonsTHe 06 OKCHAAX.
*Crnoco0Obl OJTy4eHUs KUCIOpOoa B
71a00paToOpUu U MPOMBIIUIEHHOCTH. ™
[Tpumenenue kucnopoaa. Kpyrosopor
KHCJIOPO/ia B IPUPOJIE.
*TemnoBo# 23G(HEKT XUMHUIECKON peaKIlnu,
MOHATHE O TEPMOXUMHUYECKOM YpaBHEHHH,
9K30™- U SHAOTEPMHUUYECKUX PEAKIIUIX.
*TomuBo (HedTh, YroJib U METaH).
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000pyI0BaHUEM, A TAKXKE TPABUIIAM
oOpaleHus ¢ BEeIECTBAMU B COOTBETCTBUH C
HUHCTPYKLMSIMU IO BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO
KOHTPOJIEM IIE€Jarora.

Hcnonp30BaTh MpU BHIOJHEHUH YY€OHBIX
3aJlaHUI U B TIPOLIECCE UCCIEN0BATEIbCKON
JeATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPaTypy
XUMHUYECKOIO COJIEP>KAHUS, CIPABOYHBIE
MarepHabl, pecypcbl IHTepHeTa 1o
PYKOBOJICTBOM II€Aarora.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(DOPMALIHIO U3
yueOHHMKa U CIPAaBOYHbIX MAaTEPUAJIOB,
rPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
NOHATUMHBIN anmnapar Kypca XUMUHU

Pa3nen 2. BaxkHelimme npeacTaBuTeId HeopraHudeckux BemrecTs (30 )

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHHA U
MPUMEHSTH STH MOHITHS TIPU ONTMCAHUN
CBOMCTB BEILLIECTB U UX MPEBPALICHUH C
WCTIOJIH30BAHNUEM OTIOPHBIX CIIOB M KITHIIIE.

XapakTepHu30BaTh (OMHUCHIBATD)C ONOPOU HA
NAaH, cXemy, KpamKyo 3anuch
COCTaB BO31yXa, (PM3MUYECKHE U XU-MHUYECKHE
CBOMCTBa KHCIOPOJa, CIOCOOBI €r0
MOJTyYeHHUsI, TIPUMEHEHUE U 3HAYCHUE
B IIPUPOJIE U )KU3HU YETOBEKa.

Cpasnusamuv peakyuu 2opeHust U MeONeHHO20
OKUCIeHUs C TIPEIBAPUTEIHHBIM
00CyXIeHHEM MTapaMeTPOB CPABHEHHUS.

CoOupate mpubOPHI 11 NOTYUESHUS
KHCIOpoAa (BBITECHEHUEM BOJBI M BO3/IyXa).

Pacrnio3HaBaTh ONBITHBIM MYTEM KUCIOPOJ MO

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d3b88

https://m.edsoo.ru/ff0
d5708

https://m.edsoo.ru/ff0
d3f34

https://m.edsoo.ru/ffO
d40c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0d448e

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d4790
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https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
Hpe0TBpAICHUS. Y CHIICHUE TAPHUKOBOTO
addekra, pa3pylieHrne 030HOBOTO CIos.™*

JleMoOHCTpaLuu

BsaumogeiictBue dochopa, cepsl 1 xemesa ¢
KHCIIOPOJIOM (BO3MOYKHO UCTIOJIB30BaHUE
BHJICOOTIBITOB).

Omnpenenenue conepkanus KUCIOpoaa

B BO3JIyX€.

OMBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBCHHUSI U MIPEKPAICHUS TOPEHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI
JlabopaTopHBIil OMBIT:

O3HakomiIeHHE C 00pa3laMu OKCHUJIOB.
[TpakTrueckas pabora:

No 4. T[Tonyuenue Kuciopoa, M3y4eHue ero
CBOMCTB.

Beruunciaenus

— MOJ'IGI(y.HSIpHOfI MacCChbl KUCJIOpOAa U 030HA Ha

OCHOBaHHMH aTOMHOM MacChl XUMHYECKOTO
9JICMCHTAa
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KOHTPOJIEM TefIarora.

Mcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY IS
cocTaByieHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMHUYECKUX
peaKuuii C y4aCTUEM KHCIOPOA.

OOBACHATH CYIIHOCTb 9KOJIOTHYECKUX
HpOGJIGM, CBA3aHHLIX C 3arpsA3HCHHUCM
BO3/1yXa.

CnenoBarb npaBuiiam Oe30nacHoi paboThI B
1a00paTOPUX MPH UCTIOIB30BaHUU
XUMHUYECKON TTOCYABI M 000PYI0BaHUS IO/
KOHTpOJIEM IIeJ1arora, a Takxe npaBuiIam

00paIIeHHs C TOPIOYMMH BEIISCTBAMHE B OBITY.

[InanupoBaTh M OCYIIECTBIIATh HA IPAKTUKE
XAMHYECKHUE SKCIIEPUMEHTBI, IPOBOJINTH
HaAOIIO/ICHUS, JIe1aTh BHIBOJIBI 110
pe3yJibTaTaM SKCIEPUMEHTA T0]1
PYKOBOJICTBOM I1€J1arora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpymIie.
Hcnonb30Bath Mpy BHIMOTHEHUH YYEOHBIX
3aJlaHUid U B TIPOLIECCE UCCIIE0BATEIbCKON
JEATEIbHOCTH HaYYHO-TIONYJIIPHYIO
JUTEPATypPy XUMHUYECKOTO COJICPIKAHHUS,
CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI
HNuTepHeTa moa pyKoBOACTBOM I€Iarora.

BricTpanBath pa3BépHyThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MHPOPMAITUIO U3
yueOHHUKA U CITPABOYHBIX MaTEPHUAJIOB C
OMOpOM Ha IJIaH, TPAMOTHO MCIOJIb30BATh
W3yYEHHBIN MOHATUMHBIN anmnapar Kypca
XUMHUHI

Bbub6nmoreka [JOK
https://m.edsoo.ru/ff
0d4c4a
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Tema 4. Bogopona.
ITousiTue 0 KHUcI0TAX
H COJIAX

(54)

Tema 5.
KoiunuecTBeHHbIE

OTHOLIEHHUS B XUMHH
(49)

Boxopon — 351eMeHT U IPOCTOE BELECTBO. PackpbiBaTh CMBICT N3y4aeMbIX MOHSATUN U
Haxoxnenue B mpupoe, pu3ndeckue u IPUMEHSATH 3TU NOHATHS IPHU ONUCAHUU
XUMUYECKHUE CBOMCTBA (HA IIpUMEpE CBOWCTB BEILIECTB U UX ITPEBPALLCHHI.
B3aUMOJICHCTBUS C HEMETAJUIAMHU U OKCUIAMH XapakTepu3oBaTh (ONMUCHIBATh) (hU3NUECKUE U
METaJUIOB), IPUMEHEHHUE, *CI0COObI XUMHYECKHE CBOMCTBA BOJIOPO/IA, CIIOCOOBI
noJryuyeHus. ™ €ro MOJIy4eHUs, IPUMEHEHHUE C ONOPOH Ha
[TonsiTHE O KUCIOTAX U COJISIX. IIJIaH, KPaTKYIO 3aIIUCh, CXEMY.
JemoncTpamun Cobupats npubop amns NOMy€HNs BOZOPOLa ©
[Tonmyuenue, cobupanue u pacrio3HaBaHUE MCIO/Ib30BAHUCM BH3YaJIbHON OTOPRI
BOJIOPOJIA. Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY TSI

cocTaBiieHUs (POPMYIT BEIIECTB,

['openue Bogoposa. >
MOJICKYJISIPHBIX YPAaBHEHUN XUMUYECKUX

B3aumoneiicTBue Boiopoaa ¢ OKCUAOM

wen(ll), peakIuii ¢ yqacTHeM BOJIOPOJIa C OMOpoit Ha
aJTOPHUTM.
JlabopaTopHrle M NPAKTHYECKHE PAGOTHI CrietoBaTh npaBuiIaM 6e30MacHOI paboThI B

JlaGopaTOpHBI OTIBIT:

BzauMmoeiicTBHE KHCIOT ¢ METaIaMH.
[IpakTuueckas padoTa:

Ne 5. [Tonyuenue Bogopoaa, U3yuyeHue ero

71a00paTOpUU PU UCIIOIb30BAHUH
XUMHUYECKON TTOCYIBI U 000PYI0BaHUS TTO/T
KOHTPOJIEM Te/Iarora., a TaKkKe mpaBuiiaM
oOpalleHus C TOPIOYMMH BEIIECTBAMU B OBITY

CBOHCTB. [[1aHUPOBATh M OCYILECTBIIATH Ha TIPAKTHKE
Bbruucienus XUMHYECKHE IKCIIEPUMEHTBHI, IPOBOIUTD
— MOJIEKYJIAPHOM MacChl BEIIECTBA Ha HaOJII0IeHNs, JIeTIaTh BBIBOJIBI 10 pe3yiibTaTaM
OCHOBAHUM aTOMHOW MACChl XUMUYECKHUX SKCHEPUMEHTA 1101 PyKOBOACTBOM II€arora ¢
DIIEMEHTOB 00CyXJIeHHeM Iu1aHa paboThl, ¢
WCIOJIb30BAHUEM KIIUIIIE.
VYyacTBOBaTh B COBMECTHOM paboTe B IpymIIe.
[TnanupoBaTh U OCYIIECTBIATh Ha MPAKTHKE
XUMHYECKHE IKCIIEPUMEHTBHI, IPOBOIUTD
HaOJTI0/ICHHUS, IeNIaTh BBIBOJIBI IO pe3ysibTaTaM
JKCIEPUMEHTA.
VYdacTBOBaTh B COBMECTHOI paboTe B rpyIie
KonnuecTBo BemecTBa. Monb. MoinsipHas PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHHA U
Mmacca. 3akoH ABoraipo. Mosnsipablit 00BEM MIPUMEHATH 3TH MTOHATUS, A TAKKE U3YUCHHBIE
ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM. 3aKOHBI U TEOPUH JUISL PELICHUS PACUETHBIX
JemoncTpanust 3aJa4 C IOMOIIBIO Nearora.
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Bbub6nmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d542e
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OO0pa31pl BEIIECTB KOJMYECTBOM 1 MOJIb. BbIYuCIIATE MOJIIPHYIO MacCy BELIECTB; bubmuoreka [IOK
KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy https://m.edsoo.ru/ff
BEIIECTBA C OMIOPOW Ha oOpaserl, Ha 0d55a0

Beruunciaenus
— 00BéMa, KOJIMYECTBA BEIIECTBA r'a3a I10 €ro
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU O0BEMY; bopmyer;

— OGBEMOB Fa30B M0 YPABHEHHIO PEAKIIHH HA ITpoBoauTH pacuéTsl 10 ypaBHEHHAM ; BE6HH3/TeKadLIOK .
OCHOBE 3aKOHA OGBEMHBIX OTHOICHIH FA30B XHMHUCECKHX peaKiuii ¢ onopoii na obpaser, ttps://m.edsoo0.ru
QITOPUTM y4eOHBIX JIEHCTBUN: KOTMYECTBA, 0d5708

00BEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIH
IPOJYKTOB PEAKLIUH.

BricTpanBathk pa3BEépHyThIC TMCEMEHHBIC U
YCTHBIE OTBETHI C ONIOPO Ha UH-
(dhopmarnuro U3 yueOHHUKA U CIIPABOYHBIX
MaTepuasIoB, FPaMOTHO UCIOJIb30BaTh
V3YYEHHBIN NOHATUIHBIN armapar Kypca
XUMUH C TOMOLIBIO NIEAArora.
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Tema 6. Boaa.
PactBopsbl. [lonsitue 00

OCHOBAHHUAX
(59)

Bona, ee cocraB, cTpoeHHUE, MOJIEKYIIBI.
Ddusnyeckre cCBOMCTBA BOALL. *AHaIN3 U CUHTES
— METO/Ibl U3YUYEHHUsI COCTaBa BOJIbL. ™
XUMHUYECKUE CBOMCTBA BOJIbI

(paznoxeHue, peakiuu ¢ HaTpUeM, OKCHJIOM
KaJIbIIHs, OKcHaoM cepsl 1V .

CocraB ocnoBanuil. [lonsiTe 00 HHAUKATOPAX.
*Bona kak pacTBOpHTEIb.* PacTBOPBI.
*PacTBOpUMOCTb BELIECTB B BOJE.™
*HacpleHHbIe 1 HEHACBIIIEHHBIE PacTBOPHI. ™
MaccoBas 105151 BEIIECTBA B PaCTBOPE.

*Ponb pacTBOpOB B IPUPO/JIE U B KU3HU
yesioBeka. Kpyrosopot Bozbl B ipupojie.™
3arpsizHeHue npupoHbIX Boj. OxpaHa

Y OYHCTKA MPUPOIHBIX BO/I.

JleMoHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOIBL;
B3auMoieiicTBue Bojbl ¢ Mmetauiamu (Na, Ca)
(BO3MOYKHO HCITOJIb30BAHHUE BUJIEOMATEPHAIIOB).
PacTBOopeHue BemiecTs ¢ pa3nuyHOM
PacTBOPUMOCTBHIO.

UccnenoBanue pacTBOPOB KUCIIOT U IIEJIOYEH €
MOMOILBbI0 UHANKATOPOB.

JlabopaTopHble 1 NpakTHYeCKHE PadoThI
[TpakTuueckas pabora:

Ne 6. [IpurotoBieHre pacTBOPOB ¢
OnpeAeNIEHHON MacCOBOM 10JI€H PACTBOPEHHOTO
BEIIECTBA.

Beruuciaenus
— C UCIOJIL30BaHUEM ITOHITHS «MaccoBasl IO
BEILIECTBA B PACTBOPE»
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PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN U
IIPUMEHATDH 9TH ITOHATHS IIPU ONIUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLECHUHN C
IIOMOMUIBIO TIE1arora.

XapakTepu30BaTh GUINIECKUE U XUMUYECKHE
CBOMCTBA BOJBI, €€ POJIb KAK PACTBOPUTEIIS B
MIPUPOHBIX IIPOLIECCaxX ¢ ONOPOM Ha IJIaH U
CXEMY.

CocTaBiATh ypaBHEHUSI XUMUUECKUX PEAKLIUN
C Y4acCTHEM BOJBI C OIIOPOil HA CXEMY.

OOBSCHATH CYITHOCTD SKOJIOTHIECKUX
npo0JieM, CBI3aHHBIX C 3arpsi3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OUYUCTKHU BOJIBI OT
IIPUMECEH, MEPBHI 110 OXPAHE BOJ OT
3arpsAA3HEHUS 110CIIE NIPEABAPUTEIIBHOTO
CTPYKTYpUPOBaHHUs MaTepUasa.

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOICHUS, JIeJIaTh BbI-

BOJIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA O]
KOHTPOJIEM I1€/1arora, ¢ UCIoJIb30BaHUEM
KJIUIIIE.

CnenoBath npaBuiiaM 0e3011acHOM paboThI B
71a0opaToOpUX IPHU UCTIOJIb30BAaHUH
XUMHYECKOH TOCYIbl U 000PYAOBaHUS MTO]1
KOHTPOJIEM I1€/1arora.

ITpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM
MOHSTHSI «MaccoBas J10J1s BEIIECTBA B
pacTBope» ¢ Oropoii Ha POPMYJIBL.

Hcnonb30BaTh NpU BHIMOIHEHUH Y4€OHBIX
3aJlaHuil ¥ B IIPOLIECCE MCCIIEN0BATENbCKON
NeSTENbHOCTH HAyYHO-TIONYJISPHYIO
JUTEPATypy XUMUYECKOTO COAEP/KAHNUS,
CIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
WHTepHeTa oA pyKoBOJICTBOM IIEAArOra.

Bbub6nmoreka [JOK
https://m.edsoo.ru/ff
0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d5eba



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

Tema 7. OcHOBHBIE
KJIACChI
HEOPraHUYeCcKHuX

coeIMHEeHH I
(11 a)

Krnaccudukanus HeOpraHmIeCKuX COSTHHCHUH.
Oxkcupsl: coctaB, knaccupukanus (OCHOBHBIE,
KHCIJIOTHBIE, *aM(OTEepHBIE, HECOJIEO0Opa3yIOIIIe
Ha mpuMepe okcuaa yriaeposa |l u okcuaa azora
I, Homenknarypa. [Tonyuenue™ oxcuaoB
(B3auMo/IeHiCTBUE C BOJOM, KHCIIOTAMU,
HIeJI0YaMHu).

OcHoBaHusI: cOCTaB, Ki1accudukaius (Ienou u
HEPaCcTBOPHMEBIE OCHOBAHUS ), HOMCHKJIATYpA.
Kucnotsr: coctas, kinaccudukarus,
HOMEHKJIATypa, PU3NICCKUES U XUMHUICCKHE
CBOICTBa (B3aMMOJICIICTBIE C OCHOBHBIMU
OKCHJIAMH COJIIMH Ha TIPUMEPE COJITHOHN |
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BeicTpauBath pa3BEpPHYTHIC TUCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOI Ha HHPOPMALIUIO U3
y4eOHHKA U CTIPABOYHBIX MaTEPHAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3y4EHHBIN
MOHSATUMHBIN anmnapar Kypca XMMUH 110CJIe
IIPEBAPUTEIBHOTO CTPYKTYPUPOBaHUS
Marepuaia

OmnpeneneHre OCHOBHBIX KIacCOB
HEOPraHMYECKUX COCTUHEHUH 110 MabIoHY.
CocTaBiieHHE CXeM CTPOEHHSI OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCAMHEHUN Ha
OCHOBE OIIpECICHUS.

CocraBnenue GpopMys1 OCHOBHBIX KJIACCOB
HEOPraHWYECKNX COCAMHEHUIN U Ha3bIBAHNUE UX
10 MEXKIYHAPOJIHON U TPUBUAIBHOU
HOMEHKJIATYPE C UCIOIb30BaHUEM
ofpeieNeHus: U TabIUIbl pACTBOPUMOCTH.
KnaccugunupoBanue n3yyaeMbIX BEIIECTB 110
COCTaBYy U c6olicmeam C OIOPOH Ha

bu6mmorexa [IOK
https://m.edsoo.ru/ffO
d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ffO
d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ffO
d67ca



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

CEPHOI KUCIIOT), *crocoObl momydeHust.™ Psiy
AKTHUBHOCTH METAJIOB.

Conu (cpenHue): HOMEHKIATypa, *crocoObl
MOJTYYCHUS ™, B3aUMOJICHCTBUE COJICH C
METaJJIaMHM, KHCJIIOTaMH, IICI0YaMU B COJISIMH.
['eneTrdeckas CBA3b MEXKIY KJIaCCaMH
HEOPraHWYECKUX COeNMHEHUN. ['eHeTnueckue
psanel. [TonsaTre 06 aMpOTEPHBIX THIPOKCUIAX
Ha IpUMeEpe [IMHKA U ATIOMUHUS. XUMHYECKUE
CBOIICTBA - B3aNMOJCHCTBHE C KUCIOTAMU U
niesioyamu. PasznoskeHue npu HarpeBaHuU.

JleMoOHCTpaL U

OO0pa3ibl HECOPraHUYECKUX BEIIECTB PA3TUIHBIX
KJIaCCOB.

B3aumoneiicTBre pactBopa CEpHOM KUCIOTHI C
okcuaom meau(ll).

Peaknus wertpanuzanuu.

BriTecHEeHHE 0JTHOrO MeTasia APyruM us3
pacTBopa CoJu.

JlabopaTopHble U NpaKkTHYecKHe PadoThI
JlaGopaTOpHbIE OMBITHIL:

B3anMopaeicTBre KUCIIOT ¢ METAJIaMH.
[TomyueHne HEpaCTBOPUMBIX OCHOBAHHH.
B3anmopeiicTBre HEpaCTBOPUMBIX OCHOBAaHUH C
KHCIJIOTaMH.

Paznoxenne runpoxcuna meau(ll) mpu
HarpeBaHuM.

[TpakTrueckas pabora:

Ne 7. Perienune skcriepMMeHTANIBHBIX 3a/1a4 10
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCITMHEHUIN».

Beruucienus
— [0 YPAaBHEHUSAM XMMHUUYECKUX PEAKLIUI
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OTIpeIeIIeHNUs], CXEMBI M TaOJIHILy
pPacTBOPUMOCTH.

Cocrasiienre TaOIUIBI TCHETUYECKUX PSIIOB U
cxeMmbl «I'eHeTnyecKkas B3auMOCBA3b OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCAMHEHUN» IO
PYKOBOJCTBOM II€Jarora.

IIporuo3upoBaHue CBOMCTB BEIIECTB HA
OCHOBE OOLIMX XUMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB, IPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCATCSA € UCIOJIb30BAaHUEM
cxeMbl «I'eHeTndecKas B3auMOCBS3b OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COCIUHEHUI» IO
PYKOBOJICTBOM II€1arora.

CocraBiieHuEe MOJIEKYJIIPHBIX YPaBHEHUM
peakuyi, WIUTIOCTPUPYIOIINUX XUMUYECKUE
CBOWCTBA MU3YUYEHHBIX KJIACCOB U CNOCOObL
noJly4eHus BeIEeCTB H3yYECHHBIX KJIaCCOB,
TPy, @ TAKXKE TOATBEPKAAIOIINX
TF€HETUYECKYI0 B3aUMOCBS3b MEXY HUMH, C
OII0OpOii Ha BepOaIbHYIO CXEMY B KaUecTBE
3pUTEIBHOM OIOPBI.

CocraBiieHHnE MOJIEKYJIAPHBIX YpPaBHEHUN
peakuuii o cxemaM ¢ IpeIBapUTEIbHBIM
00CyX/1IeHueM BbIOOpa pearupyroumx
BEILECTB.

Brruncnenue no ypaBHeHUSIM XUMUYECKUX
peakuuii Konm4yecTBa, 00bEMa, Macchl
BElIEeCTBa 110 KOJINYECTBY, 00BEMY, Macce
peareHToB WM NPOAYKTOB PEAKIIMH 110

AITOPUTMY.

IInanupoBaHMe U OCYIIECTBIEHUE HA TPAKTUKE
XUMHUYECKOT'0 HKCIIEPUMEHTA U HaOIIOIeHUS
10/l PyKOBOACTBOM YUYUTE.

Bbub6nmoreka [JOK
https://m.edsoo.ru/ff0
d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0
dfee?

bubmuoreka [JOK
https://m.edsoo.ru/ff0
dfee?

bu6mmoreka [IOK
https://m.edsoo.ru/00a
do474

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00a
d9a50

bu6mmoreka [IOK
https://m.edso0.ru/00a
d9cbh2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

DopMyJIMPOBAHUE BBIBOJOB 10 PE3YIbTATAM
HKCIIEPUMEHTA C UCIOJIb30BaHUEM OMOPHBIX
CJIOB.

DopMyIHpOBaHUE C TOMOIIBIO MTeJ]arora u
BBITIOJTHEHUE MPaBUII 0€30TaCHON pabOTHI B
1abopaTopuu MpH UCII0JIb30BAHUU
XUMHYECKOHN MOCY/IbI U 000PYAOBaHUS.
Hcnonp30BaHre IpU BHITIOJTHEHUH YY€OHBIX
3aJlaHUI U B IIPOLIECCE UCCIEN0BATEIbCKON
JESTEIIbHOCTH HAY4YHO-TIOMYJISIPHON
JIATCPATYPbl XUMHUYCCKOT'O COACPIKAHUA,
CIpaBOYHbBIEC MaTepuabl, pecypcel HTEepHeTa,
OCYIIECTBJIEHUE BbIOOpA I0]I PYKOBOJICTBOM
nejarora.

BeicTpanBanue pa3BEPHYTHIX MHCHBMEHHBIX U
YCTHBIX OTBETOB C OMOPON Ha HHPOPMAIIHIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEPUAJIOB,
IpPaMOTHOE UCMOJIb30BaHUE U3yYEHHOTO
HOHATUHHOI'O armapara Kypca XuMHuHu C
MCII0JIb30BaHUEM I1JIaHA, OTIOPHBIX CJIOB,
aIropuTMa.

Pazpnen 3. llepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. Menneneena.
Ctpoenne aToMoB. XuMnueckas cBsA3b. OKNCIANTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.

Ilepuoguyeckuii 3aKoH

u llepuonnyeckas
cUCTeMa XUMHUYECKUX
3J1eMEHTOB

J. . Menaese-eBa.
Ctpoenne atoma (7 4)

[TepBble MOMBITKH KJIACCU(PUKALIUN XUMHUYECKUX
21eMeHTOB. [IoHsATHE O rpynmax CXOIHbIX
3JIEMEHTOB (LEJIOUHBIE U LIEIIOYHO3EMEIbHbBIE
METaJlIbl, TaJIOr'€Hbl, UHEPTHBIE Ta3bl).
*DNeMeHThI, KOTOpBIE 00pa3yoT
amM(poTepHbIe OKCHUJIbI U THAPOKCHIBL.
Ilepnonnueckuit 3akoH u Ilepuonn-yeckas
cucTeMa XMMu4eckux aieMeHnToB /1. U.
Menpeneesa. Ilepuonpl, rpynisl, OArPYIIbL.
DU3NYECKUI CMBICII TOPAJIKOBOTO HOMEPA
3JIEMEHTa, HOMEPOB NIEPUOA U TPYIIIHI.
Crpoenne atoMoB. CocTaB aTOMHBIX SIIEP.
*UN3oronbl.* DnexkTponbl. CTpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20
XUMHUYECKHX 351eMeHToB [leproauueckoit
cuctemsl /. 1. MeHaeneesa.
XapakTepHuCcTUKa XMMUYECKOI0 3JIEMEHTA 10 €ro
110J10’keHNUI0 B [lepuoauyeckoii cucreme

. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
AJIEMEHTOB MaJIbIX NIEPHUOOB U TJIaBHBIX
NOJArPYIMI B 3aBUCUMOCTH OT aTOMHOTO
(mopsinikoBOro) HOMEpA. ™

*3nauenue [lepuoanueckoro 3akoHa

u [leproanueckoi CuCTEMbl XUMUYECKUX
AJIEMEHTOB JIJI PAa3BUTHS HAYKH U MPAKTHUKHU.
. . MeHnneneeB — y4€HBIN, IEJAror U
TpaKIaHUH. ™

JleMoHCTpanuu

KopoTkoneproaHast 1 JUITMHHOTICPUOWTHAS
dopmel [Teproaudeckoli CUCTEMBI XUMHUYECKUX
snemeHToB 1. Y. Menaeneena.

O3znHakoMyeHue ¢ 00pa3iaMu MEeTaIoB

1 HEMETAJLIOB.
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PackpbIBaTh CMBICI TEPUOAMYECKOTO 3aKOHA
110J] pyKOBOJICTBOM II€/1arora.

[Tonumars cyiecTBOBaHUE MEPUOIUYECKON
3aBHCUMOCTH CBOMCTB XMMHUYECKHX
3JIEMEHTOB (U3MEHEHHE PaINyCOB aTOMOB U
JIEKTPOOTPHULIATEIBHOCTH) U UX COEUHEHUIN
OT I0JIOKEHHUSI B IEPUOJUUECKON CUCTEME U
CTPOEHUS aTOMa C MCII0JIb30BAaHUEM CXEM U
TaOIHII.

VYcTaHaBIMBATE CBSI3b MEKY MOJI0KEHUEM
3JIEMEHTA B IIEPUOANYECKON cUCTEME U
CTPOEHHUEM €ro aToma (CoCTaB M 3apsij Apa,
oO11ee YuCIIo 3JIEKTPOHOB U paclpeesieHne
UX IO 3JIEKTPOHHBIM CJI0SM) 110 00pasLLy.

[IporHo3upoBaTh XapakTep U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH 10
rpymnmnam u nepuonam Ilepuoamueckoi
CHCTEMBI C IOMOIIIBIO MTeAarora.
XapakTepru30BaTh XUMUUECKHUE HJIEMEHTBI
HEePBBIX TPEX NEPUOJIOB, KaIHsl, KalIbLIUs MO
nX noJyiokeHuto B [lepuoandeckoii cucreme
. . Menneneena.

CnenoBath npaBuiiaM 0e3011acHOM paboThI B
71a0opaToOpUX PU UCTIOIB30BAHUH
XUMHYECKOH TOCYIbl U 000PYAOBaHUS MTO]1
KOHTpOJIEM IeJarora.

BeicTpanBathk pa3BépHyThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
y4eOHUKa U CIIPaBOYHBIX MaTEpHAIIOB,
IrPaMOTHO UCHOJIB30BaTh N3yUEHHBIH
MOHATUIHBIN anmapaT Kypca XMMHUHU TOCIe
CTPYKTYypUPOBaHHUS MaTepuaa ¢
WCIOJIb30BAHUEM KIIUIIIE.

Vcrionp30BaTh TP BHITIOTHEHUN YIEOHBIX
3aJJaHUI TEKCThI yUeOHHKa ITOCIIe

Bbub6nmoreka [JOK
https://m.edso0.ru/00
ad9ffa

bubmuorexa [JOK
https://m.edso0.ru/00
ada52c

bu6mmoreka [IOK
https://m.edso0.ru/00
ada342

bubmuorexa [JOK
https://m.edso0.ru/00
adabbc

bubmuorexa [JOK
https://m.edso0.ru/00
adaB824

bu6nmoreka [JOK
https://m.edso0.ru/00
adad6e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Tema 9. Xumuueckas
cBsI3b. OKHCJIUTEJILHO-
BOCCTAHOBHTEJILHLIE
peakuumn

(8 1)

JlabopaTopHble U NpakTHYecKue padoThl
JlaGopaTOpHBI OTIBIT:

BzaumopeiicTBre ruipokcuaa HUHKA C
pacTBOpaMH KUCJIOT U LIEIOYEN

*INEKTPOOTPHUIIATETHFHOCTH* aTOMOB
XUMHYECKHUX DJIEMEHTOB.

Xumudeckas CBsi3b (HOHHAsI, KOBAJICHTHAS
MOJISIpHAS ¥ KOBAJICHTHAS HEMOJISIpHAsT).
CreneHb OKUCIICHHS.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITHH
(OBP). Ipouiecco! okuciaeHus u
BOCCTaHOBJIEHHs. OKUCIUTENN U
BOCCTaHOBHUTEIIH.

JleMoHCTpanun
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH:
TOpPEHUE, PEAKLIUH PA3JIOKEHUS, COETUHEHUS
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CTPYKTYPUPOBaHUSI MaTepHraa, ClipaBOYHbIC
matepuansl (Ileprognueckyro cucremy
xumuueckux asemenToB 1. . Menerneena,
TaOIMIy paCTBOPHUMOCTH KUCIIOT, OCHOBaHUI
U COJIEH B BOJIE, DJIEKTPOXUMUUYECKUM PsiJT
HaIpsHKEHUN METaJIOB).

Vcrionp30BaTh NpH BHITOJHEHUN YIEOHBIX
3a/IaHAH U B MIPOIECCE UCCIIEI0BATEIBCKON
JEeATEIbHOCTH HAyYHO-TIOIIYIAPHYIO
JUTEPATYPY XUMHUUECKOTO COJCPKaHMUSI,
CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
WuTepHera moJ pyKOBOJICTBOM Iearora

PackpeiBaTh CMBICT H3y4aeMbIX TOHATHI IO/
PYKOBOJICTBOM I1€J1arora.

Onpenenarb B XUMUUYECKON CBSI3U
B COEIMHEHUU C MCIOJIb30BAHUEM CXEM.

OnpenensarTb CTeNeHb OKUCICHUS] XUMUUECKOTO
3JIeMeHTa 1o (hOpMyIie ero COeTUHEHUS C
KCIIOIB30BaHUEM AJITOPUTMA.

Omnpenensts 31eMeHT (BEIIeCTBO) —
OKHUCJIUTENb U 3JIEMEHT (BEIEeCTBO) —
BOCCTAHOBUTETb.

OOBICHATH CYIIHOCTH MPOIIECCOB OKUCICHUS U
BOCCTaHOBJICHUSI.

CocTaBnATh JIEKTPOHHBIN OajaHC ¢ y4ETOM
YHUCJa OTAAHHBIX U IPUHATHIX 3JIE€KTPOHOB.

CocTaBnsTh ypaBHEHUE OKUCIUTEIHHO-

bu6mmoreka [IOK
https://m.edso0.ru/00
adaab8

bu6mmoreka [IOK
https://m.edso0.ru/00
adac34

bu6mmoreka [JOK
https://m.edso0.ru/00
adaab9

bu6mmoreka [JOK
https://m.edso0.ru/00



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

9 KJIACC

BOCCTAHOBUTEJILHOM PEAKIUU 10 AIITOPUTMY
pa3b0opa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
peakuuu.

Vcrnonb30BaTh NpH BHIIOJIHEHUH YUEOHBIX

SaI[aHI/Iﬁ TCKCThI y‘l€6HI/IKa I10CJIC

CTPYKTYPUPOBaAHUS MaTepHala, ClipaBOYHbIC
Martepuaibl (IEPHOIUIECKYIO CUCTEMY
xuMu4eckux sjemenToB M. Y. Mengeneena,
Ta0IUITy PAaCTBOPHUMOCTH KUCJIOT, OCHOBAaHUH 1
COJICH B BOJIC, DJICKTPOXUMUYCCKHUH PsIJT

HANPSDKEHUH METaIIOB).

(2 g4 B HEnmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

adae28

bubmuorexa [JOK
https://m.edso0.ru/00
adb076

IIpumepHBIE TEMBI,
pacKkpbIBaoIHe
AAHHBINA pasaea

MpPorpaMmbi,
U KOJIMYEeCTBO
4acoB, 0TBOAMMOE
HAa X U3y4YeHHe

OcHoBHOE co/iep:KaHue OcHOBHBIE BHIBI JeATEJIbHOCTH

o0yuarouuxcst

HOP

Pa3nen 1. BemecTBo U xumnueckne peaxkuun (17 u)
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

IloBTOpPEHUE H
yriry0JieHne 3HAHUM
OCHOBHBIX pPa3/ieJIoB
Kypca 8 kiacca

(5 1)

[Iepnoanueckuit 3akoH. Ilepuonnueckas
CHUCTEMa XMMUYECKUX AJIEMEHTOB

. Y. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KU, KAJIBLIUS U UX
COCIMHEHUH B COOTBETCTBHUHU C MOJOKEHUEM
3JIEMEHTOB B IEPUOJINYECKON CUCTEME U
CTPOCHHEM HX aTOMOB.

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKHUX BEIIECTB (MEXAyHa-pOIHAS
U TpUBHAJIbHAs ). XUMUYECKHE CBONCTBA
BEII[ECTB, OTHOCAIIUXCS K PA3IMYHBIM
KJIacCaM HEOPraHMYECKUX COCIUHEHUN, NX
TE€HETUYECKas CBsI3b HEOPTaHUUECKHUX
BELLECTB.

CrtpoeHnue BemecTBa: BUAbl XUMUYECKOM
CBSI3U U TUIIbI KPUCTAJUIMYECKUX PELIETOK.
*3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTpoeHHs. >

JleMoOHCTpaL U

1. Moaenu KpUCTAIIIMYECKUX PELIETOK
HEOPTraHWYECKHUX BEIECTB.

2. KopoTkonepuoiHas U JIMHHOTIEpUOAHAS
dbopwmsl [Tepuoanueckoii cucTeMbl
xumuueckux anemenToB J[. . Meneneena

XapakTepu30BaTh XUMUYECKHE IEMEHTHI IIEPBBIX
TPEX MEPUOAOB, KAJIUS U KAJIbIUA IO UX
0J1I0KeHNUI0 B [lepuonnueckon cucreme
. 1. MeHneneeBa ¢ onopoi Ha aJITOPUTM.

KnaccugunupoBats 1 Ha3pIBaTh HEOPraHUYECKHE
BEILIECTBA U3YUYEHHBIX KJIACCOB C OIIOPOM HA CXEMY,
TaOJIMILy paCTBOPUMOCTH.

OnuceiBaTh 001IME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, IIOATBEPKIaTh CBOWCTBA
[IpUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUI
XMMHYECKHUX PEAKIMI C ONIOPOM Ha CXEMY.

Onpenenars BUJ XUMHUUECKOU CBSI3U U THUII
KPUCTAJUIMYECKOM PEIIETKH BEIIECTBA C OIIOPOM Ha
CXEMY.

[IporHo3upoBarhk CBOKCTBA BELIECTB B 3aBUCUMOCTH
OT UX CTPOCHUS MOCIE MPeABAPUTEIHHOIO pa3dopa.

BricTpauBath pa3BEpHYThIE IUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
nHGpOpMAIHIO U3 y4eOHUKA U CIIPABOYHBIX
MaTEpUAJIOB, IPAMOTHO MCIOJIb30BaTh NU3Y4YEHHBIN
MOHSATUMHBIN anmnapar Kypca XMMUH.

Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aaHUH U
B IIPOLIECCE UCCIIEIOBATEIBCKON NEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATyPy XMMHYECKOIO
COJIep’KaHusl, CIIPaBOYHbIE MaTEPHUAJIbI, PECYPCHI
HHTepHeTa 1o pyKOBOJICTBOM I1€/1arora.

bubnunoreka LIOK
https://m.edsoo.ru/00a
db59e

bubnunoreka LIOK
https://m.edsoo.ru/00a
db6b6

bubnunoreka LIOK
https://m.edso0.ru/00a
db7e2

bubnunoreka LIOK
https://m.edsoo.ru/00a
dbac6

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH
XHMHUYECKHX
peakuuit

(49)

Krnaccugukanust XuMU4eCKUX peakiuii no
Pa3IMYHBIM NPU3HAKaM (II0 YUCITY M COCTaBY
YYaCTBYIOIIMX B PEaKIIUH BEUIECTB, *T10
TEIIOBOMY 3P PEKTY, 0 U3MEHEHHUIO
CTETICHEH OKMCIICHUSI XUMHUECKUX
3JIEMEHTOB, [0 0OPATUMOCTH, 110 YYaCTHIO
KaranuzaTtopa).*

*DK30- U SHJOTEPMUYECKHUE PEAKIINH,
TepMOXUMHUYECKHE ypaBHeHUs. [loHsTHE O

PackpbiBaTh CMBICT H3y4a€MbIX TOHATHN U
MIPUMEHSATDH 3TH IIOHATUS [IPU ONMCAHUU CBOWCTB
BEILIECTB U UX IIPEBPALLCHUM.

KnaccudumpoBaTs XUMUYECKUE PEAKIIUU IO
Pa3IMYHBIM TPU3HAKAM.

YcranaBiuBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKIu OT Pa3TuIHBIX (PAaKTOPOB O]
PYKOBOJICTBOM YUMTEIS.

[IporHo3upoBaTh BO3MOKHOCTH MTPOTEKAHUS

bu6anoreka LIOK
https://m.edso0.ru/00a
dbcb0

but6mmorekxa [IOK
https://m.edsoo.ru/00a
dbe9a

bubanoreka [JOK
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CKOpPOCTH XUMHUYECKOU peakuuu. [Ionarue o
TOMOTEHHBIX U F€TEPOreHHbIX PEAKLIUAX.
[onsarue 06 0O6paTUMBIX

U HEOOPATUMBIX XUMHUECKUX PEAKLIUAX.
[TonATHE O XUMUYECKOM PaBHOBECHH.
DaKTOpBbI, BAUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHUYECKOTIO paBHOBECHUS. ™
OKUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peakiuu (3JIEKTPOHHBIN OaTaHC
OKHCITUTEIFHO-BOCCTAHOBUTEIILHOU
PEaKIIHH).

JdeMoHcTpannmn

1. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON
PEaKLMU OT PA3IUYHBIX (PAKTOPOB.

2. BoznelicTBue kaTanu3aropa Ha CKOPOCTh
XUMHUYECKON peaKIuH.

3. Ilpumepsl HEOOPATHUMBIX U OOPATHMBIX
peaKIui.

4. CMelieHre paBHOBECUSI XUMHUYECKON
pEaKINH.

Boruuciaenus

— KOJIMYECTBA BeIeCcTBa, 00bEMa U MacChl
pEareHTOoB WIX MPOIAYKTOB MO YPABHEHUAM
XUMHYECKUX PEaKUi

XUMHUYECKUX MPEBPAILICHUM B Pa3IMUYHBIX YCIOBUSIX
ocJie IpeBapuTeIbHOM PaboThI.

OrnpenensTh OKUCIHUTEINb U BoccTaHOBUTENH B OBP.

CocTaBisTh 31EKTPOHHBIN OallaHC peaKlUu.

[Ipou3BOIUTE BEIYMCIICHUS IO XUMUYECKUM
YPaBHEHUSM 10 aJITOPUTMY.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE
OTBETHI C OIOPOI Ha UHPOPMAIUIO U3 yUEeOHHKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO MCIOJIb30BaTh
M3YyYECHHBIN NOHATUMHBIA anmapaT Kypca XuMUH
MOCJI€ MPEBAPUTEIHLHOTO CTPYKTYPUPOBAHMS
Martepuana.

Hcnons30BaTh IPH BBITIOJTHEHUH YICOHBIX 3aaHHUNA U

B IIPOLIECCE MCCIICNOBATENBCKON NEATEIBHOCTH
Hay4HO-TIOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MAaTEPUAJIBI, PECYPCHI
HuTepHeTa 1ocae KOHCYJIBTANNU C IIEJarOrOM.

https://m.edso0.ru/00a
dc28c

bub6nmoreka [IOK
https://m.edso0.ru/00a
dcade
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Tema 2.
DJIeKTPOJIUTHYECKA
sl AUCCONMALMSA.
XuMuvecKkue
peakuuu B
pacTBopax

(8 1)

Teopus 2JIEKTPOIUTHYECKON JUCCOLHALUH.
DJIEKTPOIUTHI U HEAJIEKTPOJIUTHI. KaTHoHBbI,
aHUOHBI. *MeXaHHM3M AUCCOIUAIUH BEIICCTB
C Pa3JIMYHBIMU BUAMU XUMHUYECKOU CBSI3U.
Crenens aucconuanuu.* CuabHbIE U ClIa0ble
3JIEKTPOJIUTHI.

Peaknyun noHHOTO 0OMEHA, YCIIOBUS UX
npotekaHus. IoHHbIE ypaBHEHUS pPEaKIUi.
XUMHYECKHUE CBOMCTBA KMCJIOT, OCHOBAHUM U
CoJIeH B CBETE MPEICTaBICHUN 00
AJIEKTPOJIMTUYECKOM qucconuanuu. Cpena
pactBopa. [loHnaTue o ruzposinse coen.
KauectBeHHbIC peakiiy Ha KATUOHBI

Y QaHUOHBI : XJIOPHUI-, OPOMHUI, HO3UI-,
cynbdar-, kapOooHat-, cuaukaT-ocdar-
AQHUOHBI, TUJPOKCUI-UOHBI KAaTHUOHBI
aMMOHHMS, MarHUs, KaJIbI1s, JIIOMUHHS,
kenesa 2+, 3+, LIMHKA, IPUCYTCTBYIOLLUE B
BOJIHBIX PacTBOpAX..

JleMoOHCTpaL U

OnekTpudeckas MpoBOAUMOCTb PACTBOPOB
BEIIECTB; IBUYKEHUE HOHOB B 3JIEKTPUUYECKOM
ToJIe.

OnbIThI, HJUTIOCTPUPYIOLIUE PU3HAKU
NPOTEKaHUs PeaklUii HOHHOTO OOMeHa.
OnBITHI IO ONIPEAETIEHUIO CPEbl B PACTBOPAx
coJjeil (XJopuia HaTpus, KapOoHaTa HaTpus,
XJIOpHUa IIUHKA).

JlabopaTopHbIe U NpaKTHYeCKHe
padoThbI

JlaGopaTOpHBIil OMBIT:

Ne8Peak1uu noHHOrO 0OMEHa B pacTBOpax
ANIEKTPONUTOB: cynbgaTta meau(1l)

U 1E7I04H, KapOOHATa HATPUS U COJISTHOU

PackpbIBaTh CMBICIT U3y4acMbIX IIOHATUH, a TAKKE
CMBICJI TEOPHUH NIEKTPOIIUTUYECKON TUCCOLUALINY C
ONOPOM HA CXEMBI.

OOBACHATH IPUUUHBI JIEKTPOIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO [1€1arora.

CocraBiATh ypaBHEHHs JUCCOLUALMU KUCIIOT,
1IeI09eH U COJICH, ITOTHEIC
U COKpALIEHHBIC HOHHBIC YPABHEHUS XUMUYECKUX
peaxuii HFOHHOTO OOMEHa.

[InanupoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0ICHNS, 1e1aTh BBIBOJIBI 110 pe3yibTaTaM
9KCIIEPUMEHTA I10CIIE IPEBAPUTEIBHON PabOTHI.

CnenoBatpb npaBuiaM 6e30macHOM paboThI B
71a00paTOpUU MPU UCIIOJIB30BAHUN XUMHUECKOMN
1ocyibl U 000PYAOBaHUS 1O KOHTPOJIEM IeAarora.

IIpou3BOAUTE BEIYKMCIICHHS 10 XUMUYECKAM
YPaBHEHUSIM.

BeicTpauBathk pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMALIUIO U3 ydeOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO HUCIIOJIb30BATh
M3Y4YEHHBIN TIOHATUIHBIN arnapaTr Kypca XUMHUU
IIOCJIE MPEBAPUTEIBHOTO CTPYKTYPUPOBAHMS
MaTtepuana.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aaHUN U
B IIPOLIECCE UCCIIEIOBATEIBCKON IEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypPy XMMHUECKOIO
CoJlepKaHus, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
HNHTtepHeTa nociie KOHCYIbTalUU € IIEAATOIOM.

bubnunoreka LIOK
https://m.edsoo.ru/00a
dcd68

bubnunoreka LIOK
https://m.edsoo.ru/00a
dd448

bubnunoreka LIOK
https://m.edso0.ru/00a
dd5d8

bubnunoreka LIOK
https://m.edsoo.ru/00a
dd8h2

bubnunoreka LIOK
https://m.edsoo.ru/00a
dd9d4
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KHCJIOTBI, peaKklusl HENTpanu3auun MExKIy
THJIPOKCUIOM KaJIUsl ¥ COJITHOW KUCIIOTOH.
Ne9. KauecTBeHHbIE peakliiy Ha UOHBI B

pactBope.

[IpakTuueckas padora:
No 1. PemieHnue sxcrniepuMeHTaNbHBIX 3a/1a4
10 TEME.

Beruunciaenus
— TI0 YPaBHEHUSAM XMMHUUYECKUX PEAKIINI1

Pa3nen 2. HemeTa/uibl M HX coequHeHust (24 4)

Tema 3. O0masn
XapaKTepUCTHKA
XUMHYECKHX
jemMenToB VIIA-

rpynnsl. I'ajorensl
(4 1)

OO6m1as XxapakTepucTHKa rajJoreHoOB.
OCOOCHHOCTH CTPOCHUS AaTOMOB ITHUX
3JICMCHTOB, XapPaKTCPHBIC JIs1 HUX CTCIICHU
okucnenus. CtpoeHue u Gpusnueckue
CBOMCTBA MPOCTHIX BEHICCTB — TraJIOTCHOB.
XUMHUYECKUE CBOMCTBA Ha MIPUMEPE XJIOpa
(B3auMOJIEHCTBUE C METAJUIAMH,
HeMmeTaiaMu (BOJOPOJIOM U

KHCJIOPOIOM), *11iesiouamMu™). Xa0poBoI0pO/I.
ConstHast KUCIIOTa, XUMHUYECKHE CBOMCTBA,
*nonydyenue™, mpumeHenue. KauectseHHbie
pEaKIuu Ha TaIOTeHUI-MOHBI. *][elicTBue
XJIOpa M XJIOPOBOJIOPOIa HA OPTaHU3M
yenoBeka.* BaxkHelme XI0puIbl U ux
HAXO0XJICHUE B TIPUPO/IC.

JleMoOHCTpaL U
Bupneomarepuanbl: raloreHbl U UX
COCITMHEHHSI.

OO6pa31bl XJIOPUIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOpHBIi OMBIT:

PacnoznaBanue XJ0pua-MOHOB.
[IpakTuyeckas padora:

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHHUU
CBOWCTB HEMETAJJIOB M UX COCIMHEHMI B Tpeieax
MaJIBIX MIEPUOJIOB ¥ TJIABHBIX TOATPYIIIT
[lepronnyeckoit cucTEMbl XUMUYECKUX 3JIEMEHTOB
C Y4€TOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM
CXEMBIL.

XapakTepu30BaTh PU3NIECKUE U XUMUIECKHE
CBOMCTBA MPOCTHIX BEIIECTB raJlOreHoB (Ha
MpUMeEpE XJIOpa) U CIOKHBIX BEIIECTB
(xJI0poBOIOPOIA, XTIOPUAA HATPHUS), CIOCOOBI X
MOJTyYCHHUS, IPUMEHEHNE U 3HAYCHUE B IPUPOJIE U
KHU3HH YeJIOBeKa Mocie CTPYKTYPHUPOBAHHUS
MaTepuaa.

OnpenensaTs raloreHu1-MOHbI B PaCTBOPE €
HCIOJIb30BaHKEM TabauIb! " XapakTepHble peaKkiuu
Ha aHUOHBI".

[TnaHupOBaTh M OCYIIECTBIATH HAa IPAKTHKE
XMUMUYECKUE IKCTIEPUMEHTBHI, IPOBOIUTH
HaOJFO/ICHNS, IETIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA TOCIIE MTPEBAPUTEIbHON pabOThI.

bu6imorexa [JOK
https://m.edsoo.ru/00a
ddfe2

Bbubimorexa [JOK
https://m.edsoo.ru/00a
del04

but6moreka [IOK
https://m.edsoo.ru/00a
de348

but6moreka [IOK
https://m.edsoo.ru/00a
de488
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No 2. [lonyuenue coJITHOM KUCIOTHI,
M3y4eHHE €€ CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMUYECKUX PEaAKITUH.

Tema 4. O01mas
XapaKTepUCTHKA
XHMHYECKHX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coequHeHun (5 1)

OO0mas xapakTepucTuka 3J1eMeHTOB VIA-
rpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB
9TUX JIEMEHTOB, XapAKTEPHBIE Ul HUX
cTerneHu okuciaeHus. CTpoeHue u
¢u3uveckre CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOJia U CEPHI.

ANTOTPOITHBIE MOAM(PHUKALINN KUCIOPOIa U
cepbl. XUMHUYECKUE CBOMCTBA CEPBI.
B3anmopeiictBue ¢ HeMeTaIamy -
BOJOPOJOM U KHCIIOPOJIOM, METaJlJIaMH,
KOHILICHTPUPOBAaHHBIMU a30THOW U CEPHOM
kuciaoramu. CepoBoAOpOJ, CTPOCHUE,
¢dusnueckue

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 311eMeHTOB VIA-rpymisl U ux coeAMHEHUN
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOM Ha CXeMy
"M3MmeHenure paanycoB B noarpynmnax'.

XapakTepHu30BaTh PU3NIECKUE
Y XMMHYECKHE CBOMCTBA MPOCTOT0 BEILIECTBA CEPhI
u e€ coeIMHEHUH (CepoBOIOPOAA, OKCUIOB CEPBI,
CEPHOI KUCIOTHI, CyIb(PaTOB), CIOCOOBI HX

bub6nmoreka [IOK
https://m.edso0.ru/00a
deb4a

bubnunoreka LIOK
https://m.edsoo.ru/00a
deb4a

bubnunoreka LIOK
https://m.edsoo.ru/00a
de802

bubnunoreka LIOK
https://m.edsoo.ru/00a
dea28

bubmmoteka IIOK
https://m.edso0.ru/00a
dec8a

bubmmoteka IIOK
https://m.edso0.ru/00a
dec8a
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHbIE). OKCHUIIBI Cephl KaK
NPEJCTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast
KHUCI0Ta, GU3NYECKUE U XUMUYECKUE
cBoMcCTBa (00I1IKE KaK MPEeJICTaBUTEINS Kiacca
KHCJIOT U *crieruduueckue™), mpuMeHCHHE.
CepHucTas KUCoTA.

*XuMHUECKUEe PEaKIINH, JeKallle B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOTyYeHHUs
CEpPHOM KHUCJIOTHI. ANMnaparsl U
NPOTEKAIOIINE B HUX MPOIECCHI (Ha MpUMeEpe
MIPOMU3BOJICTBA CEPHOU KUCIIOTHI).™

Comnu cepHOU KUCIIOThI, KAYeCTBEHHAs
peakius Ha cynb(ar-uoH.

Haxoxnenue cepbl 1 € coequHeHUI

B mipupoie. *XUMHUYECKOe 3arpsi3HeHne
OKpYKaIOIIEH Cpe/ibl COETUHEHUSIMH CEPbI
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHUE BO3/lyXa U
BO/I0EMOB), CLIOCOOBI €r0 MPEAOTBPAILEHUS. ™

JleMoOHCTpaL U

Konnekuuu (BumgeoMatepuansl): cepa u eé
COCMHEHUSI.

OO0yrnuBaHue caxapa moJ 1eiCcTBUeM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlabopaTopHble U NIpaKkTHYecKHue padoThl
JlaGopaTopHBIE OTIBITHI:

OO6Hapy:xeHue cysbhaT-HOHOB.
B3auMmopeiicTBue pa3z0oaBiaeHHON CEpHOI
KHCJIOTHI C HUHKOM. BbIuuciieHust

110 YPaBHEHUSIM XUMUYECKHUX PeaKIUi

IIOJIy4€HUs], IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U
JKU3HU 4€JIOBEKA C OIIOPOM Ha CXEMY U ILJIaH.

OnpenensaTs HaTMYUE CyIb(AT-UOHOB B PaCTBOPE.

OOBACHATH CYLTHOCTb SKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C TIEpPepabOTKON COeTMHEHUI CEPhI
II0CJIe CTPYKTYpUPOBaHUs MaTepraa.

[TnanupoBaTh U OCYLIECTBIIATH HAa IIPAKTUKE
XMMHYECKHE IKCIIEPUMEHTBHI, IPOBOJUTH
HaOIIO/ICHNUS, IeTIaTh BBIBOJIBI IO pe3yiIbTaTaM
JKCIEPUMEHTA.

CrnenoBatp mpaBuiaM 0€30M1aCHOM paboOTHI B
1a00paTOpPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
IOCYZbl ¥ 000pYI0BAaHUS TOJI PYKOBOJICTBOM
nejarora.

[Tpon3BOaUTH BBIYUCIIEHUS IO XUMHUYECKUM
YPaBHEHUSM 110 aJITOPUTMY.

Hcnonp30BaTh NpU BBIIOJHEHUH YY€OHBIX 3aJaHUM
TEKCThl y4eOHHUKA, CIPAaBOYHbIE MaTepPHAIIbI
(ITepuonnyeckyro cucTeMy XUMUYECKUX IEMEHTOB
1. 1. MenneneeBa, TabJInIly pacCTBOPUMOCTH
KHCJIOT, OCHOBAHUM M COJIeH B BOJIE,
IEKTPOXUMUYECKUN PsIJl HAMIPSKEHUHM METaIlIOB).

Hcnonb30BaTh Npy BHITOJHEHUH YUEOHBIX 3a/1aHUM U
B IIPOLIECCE UCCIIEA0BATEIBCKOMN NEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMHUECKOTO
COJIEpKaHus, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
HuTepHeTa nocie KOHCYNbTalUu € TIEAaroroM
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Tema 5. O6mas
XapaKTepUCTHKA
XUMHYECKHX
3JIeMeHTOB VA-
rpynnsl. A3or,
docdhop u nx
COeIMHEeHUs

(7 1)

OO0m1ast XxapakTepUCTHKA 3JIeMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB
ATHX 3JIEMEHTOB, XapaKTEePHBbIE ISl HUX
CTETeHH OKUCIICHHUS.

A30T, pacpoCTpaHeHue B IPUPO/IE,
dbuznyecKkue 1 XuMUYECKHe CBONCTBA.
Kpyrosoport a3ora B npupoze.

AMMHUaK, ero pu3nuecKue U XUuMUYECKUe
CBOWCTBA, MOJTyyeHue U npumenenue. Conu
aMMOHUSI, UX PU3NYECKUE U XUMHYECKHE
CBOIiCTBa, MpuMeHeHue. KauecTBenHas
peaxiusi Ha HOHbl aMMOHHSI.

A3oTHas KUCOTa, e€ hprusnueckue

1 XMMHUYECKHEe CBOMCTBA (00II1e KaK
IPEJCTaBUTEIS Klacca KUCIIOT U
*cnenuduaeckue®). *A3oTucTas KHCIO0TA.
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS
B KaU€CTBE MUHEPAIbHBIX YI00peHui.*
XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH
Cpezbl COeIMHEHUSAMH a30Ta (KUCIIOTHbIE
JIOX/IH, 3aTPsI3HEHHNE BO3/1yXa, IIOYBHI H
BOJIOEMOB).

®docdop, *anmoTponHbie MOIUDUKAITAN
docdopa*, puznueckrue 1 XUMUIECKHE
CBOMCTBA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
du3nueckre U XMMUYECKHE CBOMCTBA,
*nonydyenue.* *KauecTBeHHas peakuus Ha
dochar-nons. >

*Hcnonb3oBanue GpochaToB B KaUeCcTBE
MHUHEpaJIbHBIX y10OpeHuid.* 3arps3HeHne
MPUPOJIHBIX BOAOEMOB (ochaTramu.

JleMoOHCTpanun
Konnexnuu: docdop u ux coequHeHUsI.
B3anMonencTere KOHIIEHTPUPOBAHHOM

OOBACHATH 001IHEe 3aKOHOMEPHOCTH B U3MEHEHUHT
CBOWCTB 3JIEMEHTOB VA-TpyIIbl U UX COCTUHEHUN
C YYETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (HU3NUECKUE U XUMUYECKUE
CBOWCTBA MPOCTHIX BELIECTB a30Ta U Gochopa u ux
COCTMHECHMH (aMMHaKa, CoJield aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa dochopa(V) u
dhochopHoit KuCIOTHI, pochaToB), CIOCOOBI MX
II0JIy4€HUs], IPUMEHEHHUE U 3HAUE€HUE B IIPUPOJIE
Y KM3HU Y€JI0BEKa C UCIOJb30BAHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHS U PochaT-HOHBI B
pacTBOpE C UCIOJIb30BAHUEM TaOIUIIBI
"XapakTepHble peakliy Ha KATUOHBI U aHUOHBI".

OOBSICHATH CYIIHOCTH SKOJIOTHYECKHUX MPodIIeM,
CBSI3aHHBIX C HAX0XK/IEHUEM COEAMHEHUN a30Ta U
docdopa B okpykaroien cpese.

[InanupoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMHYECKHE HKCIIEPUMEHTHI, IPOBOIUTH
HaAOJIIOCHNS, 1e1aTh BBIBOJBI IO Pe3yIbTaTaM
JKCIIEPH-MEHTA.

CnenoBatp nmpaBuiiaM 6€30MacHOI paboThI B
1a00paTOpPUU MIPU UCTIOIB30BAHUN XUMHUYECKON
MOCY/IbI M1 000PYAOBaHUSI.

[Tpon3BOANTH BBIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

Hcnonp30BaTh NpU BBHIIOJHEHUH YY€OHBIX 3aJaHUN
TEKCThl Y4eOHHUKA, CIPAaBOYHbIE MaTePHAIIbI
(mepuoINYEeCcKyr0 CUCTEMY XUMUYECKHX JIEMEHTOB
J1. 1. Menneneesa, TabJIuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH B BOJE,
NIEKTPOXUMUYECKHH PsiJl HANIPSDKEHUH METalIoB).

Mcrionp30BaTh MpH BHITIOJTHEHUN YI€OHBIX 3aJaHUN U

B IIPOLIECCE HCCIIENOBATENBCKON NEATEIBHOCTH
Hay4HO-TIOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO

bubnunoreka LIOK
https://m.edsoo.ru/00a
deeab

bubnunoreka LIOK
https://m.edsoo.ru/00a
df004

bubnunoreka LIOK
https://m.edso0.ru/00a
df180

bubmnoreka IIOK
https://m.edsoo.ru/00a
df306

bubmnoreka IIOK
https://m.edsoo.ru/00a
df518
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A30THOU KHUCJIOTHI C MEABIO.

JlaGopaTopHble U NPaKTHYECKUE PAGOTHI
JlaBopaTopHble ONBITHI:

1. B3aumopeiicTBue coseit aMMOHMS

¢ WIENOYBIO.

2. O3HakoMIIeHUE ¢ 00pa3laMu a30THBIX H
dhochopHBIX yIT0OpEHUH.

[IpakTuueckas padora:

No 10. TTonnyyenue ammuaka, u3y4eHUe €ro
CBOWCTB.

Beruuciaenus
110 YPABHEHHSIM XUMHYECKUX PEAKIUN

CoOJIepKaHusl, CIIPaBOYHbIE MaTEpUaJIbl, pECYPCHI
HuTepHeTa nocie KOHCYJIbTalUY ¢ IIe1arorom

Tema 6. Ooman
XapaKkTepuc-
THKA XUMHYECKHX
3JjieMeHTOB IVA-
rpyninsbl.

Yraepon u
KPeMHHUI U UX
coeIMHEeHUsA

(8 1)

VYraepon, auioTponHble MOIUPUKALIIH
rpadut, anmas. Bzaumoseiictue ¢
MeTaJulaMH, HeMeTalllaMH,
KOHILICHTPUPOBAaHHBIMU a30THOW U CEPHOM
KHCJIOTaMHU, PacClpOCTPAHEHHUE B IIPUPO/IE,
¢uznyecKue 1 XMUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopor yriepoaa

B IIPUPO/JIE.

Oxcuapl yriaepoja, ux Gpusnueckue

1 XUMHYECKHEe CBOMCTBA, UX JICUCTBHE

Ha JKUBBIE OPTaHNU3MBI, TIOJTYYEHHUE

U IIpUMEHEHUE. *IKO0JI0THUeCKHe MpoOIeMbl,
CBsi3aHHBIE C OKcHI0M yriaepona(IV);
TUIIOTE3a [NI00aIbHOTO MOTEIICHUS
KJIMMATa; MapHUKOBBIN 3¢ dexT.>
VYroapHas KUCIoTa U €€ COJH, UX
¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
noJjiyueHue u npumeHenue. KauecrseHnas
peaknus Ha KapOOHAT-UOHBI.
*TlepBoHauaabHbIE TOHITUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yIiepoia: 0COOEHHOCTH

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 311eMeHTOB [V A-rpynisl U ux coeAMHEHUN
C Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu30oBarh (GU3NIECCKUE U XUMHUCCKUC
CBOIMCTBA MPOCTHIX BEUIECTB YIIepoa U KpeMHUS U
WX COCIMHEHUM (OKCUJIOB yTiIepoja, YroJbHON
KHCIIOTHI, KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHHEBOM KHUCIOTHI, CHJIIMKATOB), CIIOCOOBI UX
MOJIy4YEHUs, TPUMEHEHUE U 3HAUYCHUE B IPUPOJIE U
JKW3HU YeJI0BeKa.

OnpenensTh KapOOHAT- U CUITUKAT-

HOHBI B pacTBOPE.

OOBSICHATH CYIIHOCTh SKOJIOTHUECKHUX MPooIIeM,
CBSI3aHHBIX C HaXOXK/IEHUEM YTJIEKHCIIOTO Ta3a B
OKpY>Karollen cpene.

NnnroctpupoBaTh B3aMMOCBS3b HEOPTaHUUECKHUX
COEIMHEHUH YIJIepo/ia U OPraHUYECKUX BEIIECTB
MO/ PYKOBOJCTBOM yUHUTEJIS.

[InanupoBaTh ¥ OCYIIECTBIISTh HAa IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI, TIPOBOIUTH
HAOIIOZICHNS, IeNIaTh BBIBOKI 110 PE3yIbTaTaM
AKCIIEPUMEHTA TTOCIIC TIPEIBAPUTEILHON PaOOTHI.

bubnuoreka [{OK
https://m.edso0.ru/00a
dfd9c

bubnuoreka [IOK
https://m.edso0.ru/00a
dfebe

bu6nmorexa [IOK
https://m.edso0.ru/00a
e006¢c

bu6nmorexa LIOK
https://m.edso0.ru/00a
e027e

bubnunorexa LIOK
https://m.edso0.ru/00a
e054e
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cocraBa u crpoeHus. [lonsatue o CrnenoBatp nmpaBuiaM 0e301acHON pabOTHI B

OMOJIOrMYECKH BaXKHbBIX BEIIECTBAaX: XKHUpax, 1a00paTOPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
Oenkax, yrieBoaax. MarepuaibHoe IoCyZbl U 000pyI0BaHUS.

€/IMHCTBO OPraHUYECKUX U HeopraHuueckux | Vcrosp30BaTh Npu BBIIOJHEHUN YUEOHBIX 3alaHHUH
COEMHEHUN.™ TEKCThl Y4eOHUKA, CIIPABOYHbIE MATEPUAIIbI
*Kpemuuii, ero gpusnueckue U XuMU4eCcKue (ITeppoanueckyro CUCTEMY XMMHUYECKUX JIEMEHTOB
CBOICTBa (Ha pUMEpE B3aUMOJICHCTBUS C . 1. Menneneea, TabiuIly pacTBOPUMOCTH
MeTaJulaMi U HEMeTalllaMH ), IIOJTy4eHUE U KHCJIOT, OCHOBaHUH U COJIEH B BOJE,

IIPUMEHEHUE B AIEKTPOHUKE.™ NMEKTPOXUMHUYECKUH PsiJT HAIPSYKEHUI METaJIOB)
*CoeauHeHus KpeMHus B rpupoje. O6mue II0CJIE KOHCYJIBTALMK C IIEarOTOM.

npezcrasieHus 00 okcuae kpeMausa(IV) u Vcrionb30BaTh MpH BHIIOJTHEHUN YI€OHBIX 3aJaHUN U
KpeMHUEBOU kuciore. CUIMKaThL, UX B IIPOLIECCE MCCIIEN0BATEIBCKOM NEATENbHOCTH
UCTIOJIb30BaHUE B OBITY, METUIIMHE, Hay4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMHUUECKOIO
IIPOMBIIIIIEHHOCTH. BaxkHelue COJIepKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI
CTPOUTEIIbHBIE MaTEpHAJIbl: KEPAMHUKA, HuTepHeTa nocie KOHCYIbTAalUK € IIEJarOroM.

CTEKJIO, LIEMEHT, OETOH, JKEJI€300€TOH.
[Ipo6eMb1 6€30MacHOTO UCTIOIL30BaHUS
CTPOUTEIILHBIX MaTEPUAJIOB B TTIOBCEAHEBHOM
JKH3HHU.*

JleMoOHCTpaL U

Mogenu KpUCTaNINYeCKUX PEIIETOK aiMasa,
rpaduTa, MOJIEKYJIbI (yJUIepeHa.
AncopOust pacTBOPEHHBIX BELIECTB
aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.
Buaeomarepuainsl: cuauKaTHas
MMPOMBIIIJICHHOCTD.

Mogenu MOJIEKYJI OPraHUYECKUX BELLECTB.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI
JlaGopaTOpHBIi OMBIT:

KauecTBeHHas peakius Ha KapOOHAT-UOH.
[IpakTuyeckue paboOTHI:

Ne 11. Ilomyuenue yrinekucaoro rasa u
u3y4yeHue ero cBoicTB. KauectBeHHas
peaxiusi Ha KapOOHAT-HOH.
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No 12. Pemenue 3kcriepuMeHTaIbHbIX 3a/1a4
o TeMe «HeMeTaimis».

Bouruucienus

110 YPAaBHEHUSIM XUMUYECKUX PEaAKIIUH, €Clin
OJIMH U3 PEareHTOB J]aH B BU/I€ BOAHOIO
pacTBOpa C U3BECTHOM MACCOBOM JOJICH.

Pa3nen 3. MeTtasuinl u ux coeaunenus (20 u)

Tema 7. O0ommue
CBOMCTBA METAJLJIOB
(4 4)

OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nosioxkenus B [lepuoanueckoit cucreme
xuMHuueckux aneMeHToB . M. Menaeneesa u
cTpoenust aToMoB. CTpoeHUE METaJIOB.
Merannnueckasi CBA3b U METaJNIMUECKast
KPUCTAJUINYECKasl pELIETKA.
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM
MeTauioB. OU3NYECKUE U XUMUYECKUE
CBOICTBA MeTAJLIOB. *O01He c10COOb!
noytydeHus: MmetauioB. [loHsitue o koppo3uu
METAJIJIOB U OCHOBHBIE CITOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBsl (cTaib, YyT'yH,
TIOpAIOMUHUN, OpOH3a), UX IPUMEHEHHE B
OBITY U IPOMBILIIIEHHOCTH. ™

JleMoHCTpanun

O3HakomiIeHUE C 00pa3liaMyi METAJIIIOB U
CIUIaBOB, UX (PU3MYECKHMHU CBOWCTBAMH.
Mopenu KpUCTAIINYECKUX PEeIIETOK
METAaJUIOB.

BuneomaTepuaiisl: KOppo3usi METAIIIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopaTopHbIE OMBITHI:

O3zHakomMJyieHHEe ¢ 00pa3liaMu CIJIaBOB
METaJIOB.

3aBUCHUMOCTh CKOPOCTH peaKkliy MeTallia ¢

PackpeiBaTh CMBICI H3y4aeMbIX TOHATHN U
MIPUMEHATH 3TU NOHATHUS IPU ONUCAHUU CBOWCTB
BEIIECTB U UX MPEBPALLICHUMN.

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB 3JIEMEHTOB-METAJJIOB U X COCIMHEHUN C
y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAJIOB, 00IIIHE
(u3nyYecKre U XUMUYECKUE CBOWCTBA METAIIIOB.

XapakTepu3oBaTh OOIIUE CIIOCOOBI MOTYYEHUS
METaJUIOB M10CJIE CTPYKTYPUPOBAHMS MaTepHaa.

CrnenoBath mpaBmiIaM 0€301MacHOM paOdOTHI B
nmabopaTopuu MpH UCTIOIb30BAHUH XUMHUECKON
MOCY/IbI M1 000PYAOBaHUSI.

[Ipon3BOAUTE BEIYHMCIIEHUS IO XUMUYECKUM
YpaBHEHUSM.

Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aJaHUIA
TEKCTHI yUeOHHUKA, CIIPABOYHBIC MaTEPUATIBI
(ITepnonnyeckyro cUCTEMY XUMUYECKUX JIEMEHTOB
1. 1. Menneneena, Tabiuily pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIEN B BOJE,
ANEKTPOXUMUYECKUH PsIJl HAPSKEHU METaIOB).

Hcnons30BaTh U BHIIOTHEHUH YI€OHBIX 3aJaHU U
B MPOLIECCE UCCIEA0BATEIBCKON NEATEIBHOCTH
Hay4HO-TIONYJISIPHYIO JIUTEPATYPY XUMUUYECKOTO
CoZIepKaHUs, CIIPABOYHbIE MATEPHUAIIBI, PECYPCHI
HNHurtepHera nocie npeaBapuTebHOM KOHCYIbTAllUU
C IeJaroroM

bubnunorexa LIOK
https://m.edso0.ru/00a
e103e

bubnunoreka LIOK
https://m.edsoo.ru/00a
1156

bubnunoreka LIOK
https://m.edsoo.ru/00a
1156

bubmnoreka IIOK
https://m.edso0.ru/00a
el1278
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KHMCJIOTOM OT IIPUPOABI METaJLIA.

Beruunciaenus
— 110 YpPaBHEHUSIM XUMHUYECKUX PEAKIUH,
€CJIM OJMH W3 PEAreHTOB COACPKUT IPUMECH

Tema 8.
Baskneiimme
METaJJIbI U UX

coeTHHEeHHS
(16 9)

[{enounsie meTasuibl. [lonoxenue B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB [l. 1. MenaeneeBa, ctpoeHue
aroMoB. Haxoxnenue B mpupoje.
dusnyueckre 1 XMMUUYECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). Okcuabl 1
TUJPOKCHU B HaTpus U Kanud. [Ipumenenne
IIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.
[lenouyHO3eMeETbHBIC METAITIBI MArHUN U
KaJIbLIMI, cTpoeHne aToMOoB. [looxenue B
[lepuoauueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera. HaxoxaeHnue
B npupojie. Pu3ndyeckre 1 XMuMUYECKUe
cBOMCcTBa. BaxkHelnine coeqMHEHNA KaJILIUS
(oxcua, ruapokcua, cosn). *JKECTKOCTh
BOJIBI M CTIOCOOBI €€ ycTpaHeHUs . ™
Amomunuii. [lonoxenue B Ileproanueckoi
cucTeMe XUMU4ecKkux aiementos [1. U.
MenneneeBa, ctpoeHue aroma. Haxoxaenue
B ripupojie. Du3nyeckne U XUMUYECKUE
cBoiicTBa. AM(pOTEepHbIE CBONCTBA OKCHIA U
TUIAPOKCHIA.

Kene3o: coctaB, CBOICTBA U MOJIyYECHHE.
ITonoxenue B Ilepuoanueckoi cucreme
XuMHYecKuX 31eMeHToB /1. Y. MeHpeneena,
cTpoeHue aroma. HaxoxaeHue B mpupoze.
®u3nyecKkue 1 XUMHUECKHE CBOMCTBA.
Oxcuppl, runpokcubl u conu xxenesa(ll)

u xene3a(Ill).

JleMoHCTpaL U

OOBsACHATH 001IHE 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 3JIEMEHTOB-METAIIJIOB B IPyIIax U UX
COCIMHEHUH C Y4ETOM CTPOCHUS UX ATOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE
CBOMCTBA IIPOCTBIX BELLECTB METAJVIOB U UX
COeMHEHUH (OKCUIOB, THIPOKCHJIOB, COJICH) C
OIOPOM Ha CXeMY, CIIOCOObI UX MOTY4EHHUS,
IIPUMEHEHHE U 3HaUY€HHE B IPUPOE U KU3HU
4eJloBeKa.

PacriozHaBate C MOMOIIBIO KAYECTBEHHBIX PEAKIUI
MOHBI METAJIJIOB (MarHusl, Kby, aTlOMUHNS,
LIMHKa, xene3a (2+), xxenesa (3+), menu (2+) ¢
UCII0JIb30BaHUEM TaOuIbl "XapakTepHble peakuu
Ha KaTHOHBI".

ITnaHupoBaTh U OCYLIECTBIIATH HA IIPAKTUKE
XUMHYECKHE IKCIIEPUMEHTBHI, IPOBOIUTD
HaOJII0/ICHHUs, IeNIaTh BBIBOJIBI IO pe3yiibTaTaM
JKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 6e30macHoi paboThl B
71a00paTOpUH MPU UCTIOIH30BAHUU XUMHUUECKOM
Nocy/Ibl U 000PYAOBaHUS.

[Tpon3BOaUTH BBIYUCIIEHUS IO XUMHUYECKUM
YPaBHEHUSIM.

BricTpauBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI Ha MHPOPMALIUIO U3 ydeOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO HCIIOJIb30BATh
M3Y4YEHHBIN TIOHATUMHBIN alllapaT Kypca XUMHUH.

Hcnonb30Bath MpH BHINOJHEHUH YU€OHBIX 3aaHUM
U B IIPOLIECCE UCCIIE0BATEIBCKON JEATEIBHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATyPy XUMHUUECKOTO
COJIEpKaHusl, CIIPABOYHbIE MATEPHAJIbI, PECYPCHI

bubnunorexa LIOK
https://m.edsoo.ru/00a
el4b2

bubmuoreka [IOK
https://m.edso0.ru/00a
e15e8

bubnunoreka LIOK
https://m.edsoo.ru/00a
£1886

bubmunoreka IIOK
https://m.edso0.ru/00a
elae8

bubmnoreka IIOK
https://m.edso0.ru/00a
elc64

but6mmorekxa [IOK
https://m.edso0.ru/00a
elc64

bubanoreka [JOK
https://m.edso0.ru/00a
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BzaumopeiicTBue HaTpus ¢ BOJOM.
OkpanimBaHue IJIaMeHH HOHAMU HATPUs U
KaJus.

OkpanimBaHue IaMeHH HOHAMU KaJlbIusl.
BzaumogeiicTBue okcraa KajabIlusa C BOIOM.
BuaeomaTtepuanbl: TOpEeHHE Kele3a B
KHUCJIOPOJE U XJIOpE.

JlabopaTopHble U MpaKTHYECKHE PAGOTHI
JIaGopaTOpHBIE OIBITHI:

O3nHakoMyieHHE ¢ 00pa3liaMu ATFOMUHHS 1
€ro CIUIaBOB.

AmdoTepHbIe CBOMCTBA THAPOKCHIA
ATIOMHUHUSI.

KauecTBeHHBIE peakliny Ha MOHBI KeJe3a.
[IpakTryeckue pabOTHI:

Ne 13. Pemenue 3KkcriepuMeHTaIbHBIX 3a/1a4
o teMe «MeTayibly.

Beruuciaenus
[0 YPABHEHUSM XUMHYECKUX PEAKIUH.

HHTtepHeTa nociie npeaBapuTesIbHON KOHCYIbTaluU
C Mearorom

e1d86

bubnunorexa LIOK
https://m.edsoo.ru/00a
e35e6

Paznen 4. Xumus u okpy:karomas cpeaa (3 1)

Tema 9. BemnecTBa
U MaTepuajbl B
JKU3HU YeJI0BeKa

(1)

*HoBble MaTepHalibl U TEXHOJIOTHH.
BemectBa 1 maTepuanbl B IOBCEIHEBHOM
JKU3HU YeJIOBEKa. XHUMHUS U 3J0POBBE.
BbesonacHoe UCIOIB30BaHKE BEIIECTB

U XUMHUYECKUX pEaKluil B OBITY.
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB
(yromib, IpUPOAHBIH Ta3, HEPTH), MPOTYKTHI
UX 1epepadoTKH, UX pOJib B OBITY U
MPOMBILIEHHOCTH.

OCHOBBI KOJIOTHYECKON TPAMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPYKaIOIIen
cpenbl (IpeeabHO TOMyCTUMAas

XapakTepHu30BaTh POJIb XUMHUH B pa3IMYHbIX cepax
JESITeIbHOCTH JIIO/IEN, OCHOBHBIE BEILECTBA U
MaTepHabl, IPUMEHSAEMBIE B )KU3HH COBPEMEHHOTO
4eJI0BEKa.

OOBACHATH yCcI0BHS O€30M1aCHOTO MCTIOJIb30BAaHUS
BELIECTB U XUMUYECKHUX PEAKIINil B OBITY.

AHaIM3upoBaTh U KPUTUYECKU OLIEHUBATH
MH(OPMALINIO O BIMSIHUU TPOMBIIIJIEHHOCTH,
CEJIbCKOI0 X035ICTBa, TPAHCIIOPTa U JIp.

Ha COCTOSTHHE OKPYKaIOLIEH Cpebl.

YMeTh oKa3bIBaTh EPBYIO MOMOIIb TPH XUMUYECKUX

0KOTax M OTPaBJICHUSX.

bubnmorexa LIOK
https://m.edso0.ru/00a
e3f50

bubnmorexa LIOK
https://m.edsoo.ru/00a
e4270
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

KoHLeHTpanus Bemects — [1JIK). [TpuHIMATH yuacThe B 00CYX JACHUH MTPOOIeM

Poib XuMHM B pelIeHNH SKOJIOTHYECKHUX XUMHUYECKOH U IKOJIOTMYECKON HAMPABIEHHOCTH,
npoOuem.* BBICKA3bIBaTh COOCTBEHHYIO MO3UIIMIO 10 MpobIeme
U IIpeAJiaraTb BO3MOXHBIE ITyTH €€ PELICHHUS C
oropoii Ha nHpopMaNHo U3 yuieOHUKA U
CIpaBOYHbIE MaTepHallbl, pecypchl HTepHeTA.

YYEBHO-METOJIMYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AkimonepHoe o0miecTBo «M3marensecTBo
«IIpocsenienne»

* Xumus, 9 knacc/ I'abpuensna O.C., OctpoymoB U.I'., CnagkoB C.A., AkupoHnepHoe o0iiecTBo «M31aTenscTBo
«IIpocBemieHue

METOAMYECKUE MATEPUAJIbI IJIS YUUTEJLA

[TaBnoBa H.C. KoHTposbHbIE 1 caMOCTOSATENbHBIE pa0OTHI 10 XUMHUU: § Kiacc: K yueOHuKy ['abpuensna «Xumus. 8
kiacey. @I'OC. — M.: U3gaTenbcTBO «IK3aMER».

IMa6puensu O.C. Xumus 9 knacc. KoHTpobHBIE U CAMOCTOSITENIbHBIE PA0OTHI 10 XUMUH: 9 KI1acc: K YYCOHHUKY
IMabpuensna «Xumus. 9 knace»; yueoHoe nocodue/ O.C.I'abpuensn, I1.H. bepe3kun u np.

[MN®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPChI CETU UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» 1 callT s yuutens «5 uay Ha ypoK XUMHI)

http://him.1september.ru Enunas komnexuust L{IOP: ITpeameTnas kosutekius « XuMus»

http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI: XuMus1. Koutekius
Poccuiickoro o6mieo0pa3oBaTeabpHOIO nopTaia

http://www alhimik.ru Becepoccuiickas onumIinaia mKoJIbHUKOB M0 XUMUU

http://chem.rusolymp.ru Opraaudeckasi XuMHus: JJICKTPOHHBIN YICOHUK TSI CPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBII KOJIEK: XUMUS

http://www.chemistry.ru JlucranuinoHHast O1MMIKA/IA IO XMMHUH: TEJIEKOMMYHUKALMOHHBIA 00pa30BaTeNbHbIA MPOEKT
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