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[TOACHUTEJIbHAA3AIINCKA

Pabouas nporpamma 1no XuMuu Jist 00y4aromuxcsl ¢ 3a1€P>KKOM MCUXUUECKOTO Pa3BUTHS

(manee — 3I1P) Ha ypoBHE OCHOBHOTO O0IIEr0 0Opa30BaHUSI COCTABIEHA B COOTBETCTBHH C
@OenepalibHBIM  TOCYAApPCTBEHHBIM — 00pa3oBaTelIbHBIM  CTaHIAPTOM OCHOBHOTO  OOILEro
obpazoBanusi (Ilpukaz Munnpocsemenuss Poccun 0131.05.20211.No287,3apeructpupoBan
MunucrepctBoM roctutiuu Poccuiickoit @eneparnuu 05.07.2021 r., per. Homep 64101) (mamee —
®I'OC 000), IIpumepHoit paboyeil MmporpaMMbl y4eOHOTO MpeaMera «XuMus» (0a30BBIN
ypoBeHb), llporpammoii BocmuTaHUS OOydYalOUIUXCS MPU TOJTYYEHUH OCHOBHOIO OOILEro
00pa3oBaHus, C y4ETOM paCIpeIeICHHBIX 10 KjaccaM IMPOBEPseMbIX TPeOOBaHUH K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOIl MporpaMmbl OCHOBHOTO 00mIero o0pa3oBaHus U
AIIEMEHTOB COJICPXKAHUS, MPEACTABICHHBIX B YHHBEPCATHHOM KOIU(PHKATOpE MO XHUMHH,
Konnenuuu npenonaBanust yueOHOro mpeamMera «XuMus», B 00pa3oBaTelbHBIX OpPraHU3AIMIX
P®, peanusyromux ocHOBHBIE oOmieoOpazoBarensubie mporpammel, DOAOII OO0 mus
00y4aromuXCs € 3a/IePKKOU MCUXUUECKOTO pa3BUTH (BapuaHT 7) ot 24.11.2022 N 1025.

OAOIT OO0 pms obOyuaronuxcsi ¢ 3P yunThiBaeT BO3pacTHbIE M TCHUXOJOTUYECKHE
OCOOCHHOCTH OOYyYalolUXCsl C 3aJep>KKOM TCUXMYECKOro pa3BuTus. OOmuMu Juis Bcex
oOyuatomuxcs ¢ 3P aBnsitoTcs TPyJHOCTH IPOU3BOIBHON CaMOPETYIISIIIUM, 3aMEIJICHHBIA TEMIT
¥ HEpaBHOMEPHOE KaueCTBO CTAHOBJICHUS BBICIIUX MCUXUYECKUX (YHKIUI, MOTHBAI[MOHHBIX U
KOTHUTHUBHBIX COCTAaBJISIOIIUX I1O3HABATEJIbHON JeATenbHOCTU. Jljig 3HAaYMTENbHOM dYacTu
oOyuaromuxcst ¢ 3[IP Tunuyen aepuuUT HE TONBKO MMO3HABATENBHBIX, HO M COLHUAIBHO-
MEPIETTUBHBIX U KOMMYHUKATUBHBIX CITOCOOHOCTEH.

[Ipu opranuzanuu oOydeHUS Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs CIEAyeT
YUUTHIBaTh OCOOEHHOCTH IO3HABATEIbHOI'O PA3BUTHS, SMOLMOHAIBHO-BOJIEBON U JIMYHOCTHOM
cdepsl oOyuaromuxcs ¢ 3[1P, cneunuky ycBoeHus My ydueOHOro MaTepuaiia.

OAOIT OO0 nns obyuarommxcst ¢ 3[1P ompenensier, uro oOydarommuecs: ¢ 3aAep>KKOM
NCUXUYECKOTO pa3BUTHs IOJy4yaroT 0Opa3oBaHUE, COOTBETCTBYIOIIEE [0 HMTOrOBBIM
JOCTHKEHUSIM K MOMEHTY 3aBepllieHusi OOydeHHs, IUIAaHHPYEMBIM pe3ysbTaTaM OCHOBHOTO
o0m1ero o0Opa3oBaHusi HOPMATUBHO Pa3BUBAOIINXCSI CBEPCTHUKOB, U B TE K€ CPOKH 00ydeHus (5
- 9 KJacchl) PU CO3JJaHUH YCIOBUHN, YUUTHIBAIOLIUX UX 0COObIE 00pa3oBaTeIbHbIE TOTPEOHOCTH.

Hns obydaromuxcst ¢ 3[IP HeoOxoaum muddepeHIUpOoBaHHBIA MOAX0A K OTOOPY
COJIepXaHUsl TPOrpaMM  Y4eOHBIX TPEIMETOB C YyU4E€TOM OCOOBIX 00pa3oBaTEIbHBIX
notpeGHOCTe M BO3MOXKHOCTeH oOyuatomierocsd. OO0beM 3HaHMH W yMEHHH MO y4eOHBIM
peIMeTaM HECYIIECTBEHHO COKPAIAETCs 3 CUET YCTPaHEHUs! M30BITOYHBIX 10 OTHOIICHUIO K
OCHOBHOMY COJIEpXaHUIO TpeOOBaHUH.

VYueOHbIit peMeT «XuUMUS» BXOJIUT B MPEIMETHYIO o0JacThb
«EcTecTBeHHOHay4YHbIE MIPEAMETHI». B cucTeMe ecTeCTBEHHOHAYYHOTO 00pa30BaHUs XUMUS KaK
yueOHBI MpeAMET 3aHUMAaeT BaKHOE MECTO B IMO3HAHUHU 3aKOHOB IMPHUPOJbI, (HOPMHUPOBaAHHUU
HAyYHOW KapTHHBl MHpA, CO3JAHUH OCHOBBI XHMHYECKUX 3HAHWHA, HEOOXOAMMBIX s
MOBCE/IHEBHOM KM3HHU, HABBIKOB 3/J0POBOrO M O€30MaCHOr0 AJIs YeJIOBEKa M OKpY)KAIoIeh ero
cpensl 00paza KHU3HU, a TAK)KE B BOCIIUTAHUN YKOJIIOTUYECKOU KYIbTYPHI.

VYcnenHocTh  M3Y4YeHHS] XWUMHW  CBsi3aHa € OBJIQJICHUEM XUMHYECKHM  SI3BIKOM,
coONroficHreM TMpaBuil OE30MacHOi PadOTHl MPH BBIMOJIHEHUH XUMHYECKOTO JKCIIEPUMEHTA,
OCO3HAHHEM MHOTOUHMCJIEHHBIX CBSI3€ XUMUU C IPYTMMH MIPEIMETaMUIIKOJILHOTO Kypca.

[IporpamMma BKkIIOUaeT B ce0si OCHOBBI HEOPTaHUYECKOW U OPTaHUYECKOW XUMHH.
['maBHOW wmmeel MporpamMMBbl SIBISIETCS CO3JaHHME 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHHHA TIO
XUMHUH, BBIPAKEHHBIX B (hOpMe, COOTBETCTBYIOIIECH BO3pacTy OOYdYaIONMIUXCS U UX OCOOBIM
00pa3oBaTebHbIM MTOTPEOHOCTSIM.

B copepxxanuu JaHHOTO Kypca TMpeACTaBI€Hbl OCHOBOMOJATaloUMe XHUMHUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3yUeHHE COCTaBa M CTPOCHHUSI BEIIECTB, 3aBUCMOCTH UX
CBOICTB OT CTPOEHUS, IMPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN



XMMUYECKUX TMPEBpaAlleHUH W MyTell yhnpaBleHHUs MMHU B LEJIAX [OJYYEHUs BEIIECTB U
MaTepuasoB.

Teopernueckyro OCHOBY M3y4Y€HHUS HEOPraHMYECKOM XUMHUHU COCTaBJIET AaTOMHO-
MoJsiekyJsipHoe ydenue, Ilepmoamueckuitzakon JI.M.MenneneeBa ¢ KpaTKMMHU CBEACHUAMH O
CTPOCHMM aToMa, BMJIaX XUMHUYECKOW CBA3HM, 3aKOHOMEPHOCTSX IPOTEKAHMUS XUMHYECKHX
peaKIui.

B U3Y4YEHUU Kypca 3HAYUTENIbHAS poiib OTBOJUTCS XUMUYECKOMY
JKCIIEPUMEHTY:IIPOBEICHUIONPAKTHUECKUXNIa00paTOPHBIXPabOT,0NUCaHUIOPE3YIbTATOBYYEHUY
€CKOT09KCIIEPUMEHTA,COOITIOICHUIOHOPMHUITPABHI
06e30macHOPaOOTHIBXMMHYECKOMIA00paTOpUH.

Peanusanus JAHHOM IIPOrPaMMBI B mnpouecce o0y4YeHHS [103BOJIUT
oOyuaromuMcsic3IIPycBONTHKITIOUEBRIEXMMUUECKHEKOMITETEHIUUUTIOHATHPOJIbU3HAYCHUEXUMU
UCPEIUAPYTUXHAYK OIIPUPO/IE.

N3ydyeHnexuMuncrnocoocTByeTpOopMUPOBAHUIOYOOyUAIOIUX CSIHAYYHOTOMUPOBO33PEHUS,
OCBOCHHUIO00IIIEHAYYHBIXMETO,I0B(HAOTIOICHIE, U3MEPEHHUE,IKCTICPUMEHT,MOICIINPOBAHHUE ),0CBO
EHUIONPAKTUYECKOTONIPUMEHEHUSIHAY YHBIX 3HAHU,0CHOBAHHOT OHAMEKITPEIMETHBIXCBSA3SIX CITPET
MetaMu«OkpyxatomuimMupy», «dusnka», «buonorus», «l'eorpadus», «MaremaTtukay U
dbopMuUpyeT KOMIMETEHLNHU,HEO0XOUMBIEIIIAPOI0IKEHISI00Pa30BaHUSIBOOIACTHECTECTBEHHBIX
HayK.

N3ydyennexumuucnocodcTByeTpazputuioyodydaromuxcsac3IPnpoctpancTBeHHOrOBOOOP
aKeHUS, () YHKIIMOHATEHOUTPAaMOTHOCTH, YMEHHUSBOCTIPUHUMATHUKPATHYECKUAHATH3UPOBATEUH(
OpMAIIHUIO,[TPE/ICTABICHHYIOBPA3IUYHbIX  (hopMax. 3HAYMMOCTh MpeAMeTa [UIs pa3BUTHUSA
JKU3HEHHOMN
KomneTeHunooyvaromuxcsac3l[P3akntouaeTcsiByCBOGHUMOCHOBBIXUMUYECKUX3HAHHI,HE00X 01
MMBIX JUIAII0BCEAHEBHOMKN3HU ; HABBIKOB3JOPOBOrOM0€301aCHOIOJUISIYETIOBEKAa U OKpY’Karolei
ero cpezbl o0pasza )ku3Hu; GOPMUPOBAHUU IKOJIOTUYECKOMKYIBTYPHI.

[IporpamMmmaoTpaxaeTcoaepx aHneo0ydyeHUAIPeIMETY « X UMUSA»CYIETOMOCOOBIX
oOpa3zoBaTenbHbIX NOTpeOHOCcTel oOyuatomuxcst ¢ 3IIP. OsnageHue y4eOHBIMIIpEIMETOM
«XUMHUS» TPEICTABIAET ONpEeAENeHHYI0 TpYIHOCTh A oOyuaromuxcst ¢3I1P. OTo cBsizaHo C
OCOOCHHOCTSIMU MBICTUTENIBHON AESITeNbHOCTH, NEPUOAMYECKUMUKOICOaHNUSIMA BHHUMAHUSA,
MaJIbIM o0beMoM aMsTH, HEJ0CTaTOYHOCTBIO o0miero
3amaca3HaHMM,IOHUKEHHBIMIIO3HABATEIbHBIMUHTEPECOMUHU3KUMYPOBHEMPEUEBOTOPA3BUTHSI.

Jianpeo10neHuATpYAHOCTEBU3yUeHHN yueOHOronpeAMeTa« X UMU»HE00X01Ma
afgantanus oObeMa M XapakTepa y4eOHOro MmaTepuana K I03HAaBaTEIbHBIMBO3ZMOKHOCTSIM
JTAHHOM KaTeropuu oOyuarouxcs, y4der 170.¢ 0COOEHHOCTEH
Pa3BUTHUSA:UCIIOIB30BAHUEATTOPUTMOB, BHY TPUIIPEIMETHBIXUMEKIIPEIMETHBIX CBSA3EH,[TIOCTETIEHH
O€YCIIOKHEHHE N3ydaeMoroMarepuarna.

[Tpun3yuyeHUUXUMUUHE00X0IMMOOCYIIECTBIATHB3aUMOACHCTBHEHAIIOINCEHCOPHOMOCHO
BE.

Teopernueckuii MaTepuan pPEKOMEHIyeTCA n3y4arb B nporecce
MPAKTUYECKON eI TeNIbHOCTH. BO3MOKHOBBII€TIEHUEOTIEIbHBIX YPOKOBHAPEILIEHNE3aJauBCBI3HCO
CJIO’KHOCTBhIOaHANN3aTeKkcTaooydarommumucsc3I1P.Opranrnueckoee IMHCTBONPAKTHYECKOMUMBICTT
UTEJIbHONAESITETbHOCTHOOYUAIOIINX CTHAYPOKAX XUMUHUCIIOCOOCTBYET MMPOYHOMY U OCO3HAHHOMY
YCBOCHUIO 0a3MCHBIX XMMHUYECKHUX 3HAHWW myMeHui. Oco0oe BHHUMAaHUE NIPU U3YYCHHH XUMHUU
yaensieTcs U3YYEHHUIO «CKBO3HBIX»MITOHATHIH(OPMHUPOBAHUIOHABBIKA
CTPYKTYpUpOBaHUsIMaTepHaa.

Heau n 3a1a4u u3yyeHus1 yueOHOro npeamera « XuMusi»

Jsio0y4aaroruxcsic3I1P, TaKXe,KaKUJITHOPMATUBHO
Pa3BUBAIOIIUXCSICBEPCTHUKOB,0CBABAIOIIINX OCHOBHYI000PA30BaTEIbHYIOMPOTPAMMY, IOMUHUPY
I0IIIee3HAYCHHE MPUOOPETAIOTTaKUEY e/, KaK:

"  (hopMHUPOBAHUEUHTEIUIEKTYaIbHOPA3BUTOMINYHOCTH,TOTOBOHKCOTPYIHUYECTBY,CAMOCTOATEIIbH



OMYNPUHATHIOPEIIEHUH,CIIOCOOHO0MaTan THPOBATHCIKOBICTPO MEHSFOIUMCS YCIIOBHSMKU3HY;
HaNpaBJICHHOCTLO0yICHUSIHACHCTEMATHYECKOCTTPHOOIIICHUEYYaIIUX CAKCAMOCTOSITEIIHbHONTIO3HA
BaTEJIbHONECATENIbHOCTH, HAYYHBIMUIIPAKTUIECKUMMETOAaM [IO03HAHUS, bopmupyOLIIM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH KXHUMHUU;
00ecrneYeHneyCIIOBUI,CIIOCOOCTBYIOMIMXITPHOOPETEHU 000 YIAFOIIIUMHUCIONIBITAPa3HOO0pa3HON
JACATCIIbHOCTH, IO3HAHMA H CaMOIIO3HAaHHA, KIHOYCBBLIX HaBBIKOB(KJHO‘-ICBBIX KOMHCTCHHHﬁ),
UMCIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3INIHBIX BUIOBICITEIIBHOCTH;
(bhOpMUPOBAHUECYMEHHIOOBSICHITHHOIICHUBATHSIBJICHUSIOKPYKAIOIIETOMUPAHA0CHOBAHUM3HAHHIA
HOTIBITA,IOJTYYCHHBIXTIPUU3YYCHUUX IMHU;
(hopMUPOBAHKUEYOOyUAIOIITUX CATYMAHUCTUICCKUXOTHOIICHHI, TOHUMAHHUSIIICHHOCTH
XUMHWYCCKUX 3HAaHUU JJISL Bpra60TKI/I 9KOJIOTHUYCCKHN
1eJ1ec000Pa3HOrOMOBEICHUSBOBITYUTPYAOBOMICATEILHOCTHBIICIIX COX PAHEHHSICBOET03/I0POBbSI
MOKPYXaKLIEH TPUPOJTHON CPENIBL;
Pa3BUTHEMOTHBALMUKOOYICHHIO,CIIOCOOHOCTEHKCAMOKOHTPOIIOMCAMOBOCITUTAHHIOHAOCHOBEYCB
OCHU00IIEYeTTOBEYECKMXIIEHHOCTEH,FOTOBHOCTH K  OCO3HaHHOMY BBIOOpY mpoduns u
HAIPaBJICHHOCTH JTAbHEHIIIEr000yYCHHUSI.

Kypc  wHanpaBien  Ha  pemieHHe  CICAYIOIIHMX  3a0ay,  OOECIEYMBAIOIINX
peaTr3aIMIJIMYHOCTHO-
OPUEHTHPOBAHHOT OUICATEIIEHOCTHOTOITOIX0A0BKOOydeHuIoXnMunooyJaromuxcsac3[[Paa
YPOBHEOCHOBHOT000IIIET0 00pa30BaHusl:
(opMHUpOBaHHENIEPBOHAYAIbHBIXCUCTEMATHU3MPOBAHHBIXIIPEICTABICHUIOBEIIECTBAX, UXIPEBPALLL
CHI/ISIXI/IHpaKTI/ILIeCKOMHpI/IMeHGHI/H/I;OBJIaZIeHI/ICHOHHTI/If/'IHI)IMaHHapaTOMI/ICI/IMBOJII/I‘-ICCKI/IMFI?,I)IKO
MXHMUH;
OCO3HaHHE OOBEKTUBHOW 3HAUYMMOCTH OCHOB XMMHYECKOH HAayKH Kak OO0JIACTHCOBPEMEHHOTO
€CTECTBO3HAHMS, XHUMHAYECKHX npeBpalcHUN HEOPraHMYECKUX
MOPTraHUYECKUXBEIECTBKAKOCHOBBIMHOTUX SIBIICHUM>KUBOWUHEKUBOUTIPUPO/IBI; YTy OIeHUETTPE T
CTaBJICHUHOMAaTepUATbHOMEAMHCTBEMHPA;
OBIIAJICHUE OCHOBaMH XUMHYECKOH TPaMOTHOCTH: CTIIOCOOHOCTBIO
aHaJ'II/ISI/IpOBaTBI/IO6’])GKTI/IBHOOHeHI/IBaTI))KI/IBHCHHBIeCI/ITyaHI/II/I,CBﬂSaHHBIeCXHMHCfI,HaBI)IKaMI/I6€3
OI1aCHOr000paleHUSICBELIECTBAMH, UCII0JIb3YEMbIMUBIIOBCE/THEBHOMWKU3HI; YMEHUEMAaHAIU3UPO

BaTbUILIAHUPOBATHIKOJIOTHYECKUOE30MTaCHOCTIOBEICHUEBIICIISAX COXpaHEHHUs
3710pPOBbANOKPYXKAIOIIEUCPEIBI;
dbopmupoBaHUe YMEHHI YCTaHAaBJIMBATh CBSI3H MEXKITY peaTbHO

Ha0J1101aeMBbIMUX UMW YECKMMHUSBICHUAMUUIIPOLIECCAMU, TPOUCX O I IIUMABMUKPOMUPE,00bSICHS
THIIPUYNHBIMHOT000pa3HsBEIIECTB,3aBUCUMOCTBUXCBOMCTBOTCOCTAaBAUCTPOEHUS,aTAKKE3aBUCH
MOCTBIIPUMEHEHUABEIIECTBOTUX CBOCTB;

IPUOOpPETEHUE ONBITA UCIOJIB30BAHUS PA3IMUHBIX METOJOB U3YUYEHMsI BEIECTB,HAOIIOCHUS 3a
170.4 IIPEBPAILECHUSIMU pu IIPOBECHUHN HECJIOKHBIX
XUMHUYECKHXIKCIIEPUMEHTOBCHUCIIONB30BaHUEMIIA00PATOPHOTr0000PYI0BaHUSIMITPHOOPOB;
(dbopMupOBaHUEIIPEICTABICHUI03HAYEHUMXUMUYECKOMHAYKN N PEILIEHU M COBPEMEHHBIXKOJIOT e
CKUXIIPOOJIEM,BTOMYHCIIEBIPEIOTBPAILIEHUMTEXHOI€HHBIX MIKOJIOTHYECKUXKAaTacTpod.

OcobenHocTHOTOOpPAaNAANITANMUYYeOHOTOMATEPHATATIOXUMHUH

O6yuenue  yueOHOMY  mipeaMeTy  «XWMHUS»  HEOOXOOUMO  CTPOUTH  Ha
CO3aHMMONTUMANILHBIX YCJIOBUN JIJII YCBOCHHUS MPOTPAMMHOIO MaTepuana O0ydaroluuMHUCs
c3IIP.bonpioeBHIMaHNE A0 KHOOBITEY1€IEHOOTOOPYydeOHOrOMaTepraIaBCOOTBETCTBUI c
MPUHIIUIIOM JIOCTYITHOCTH pu COXpaHEHUNU ob1ero 6a30BOTO
ypoBHs. OHI0HKEHITIOCOACPKAHUION00bEMYOBIThaTaTUPOBaHHBIMTsIO0 yuarommxcsac3[ IPBcooT
BETCTBUUCHXOCOOBIMHOOPA30BaTeIbHBIMUTIOTPEOHOCTIME. Clle1yeTOOIerYyuThOBIaJICHUEMaTepH
anomoOyuarommumucsc3IIPriocpencTBoMeroe TaibHOro00bSICHEHUACCUCTEMATUUECKIMITOBTOPO
M,MHOTOKPAaTHOUTPEHUPOBKONBIIPUMEHEHUU3HAHU N CUCITONH30BAHUEMITIPUEMOBATITOPUTMU3 AT



WBU3YAIBHBIXOMOP,00y4eHHUs CTPYKTYpUPOBAHUIOMATEPHUAIIA.

Bonwioe 3HaueHne A MOJTHOIICHHOTO YCBOCHHS y4eOHOTO MaTepHalia UMeeToropa Ha
MEXIPEIMETHbBIC CBSI3U BOIIPOCOB, M3Yy4aeMbIX B JTaHHOM Kypce, c
TakuMUydeOHbIMUTIpeIMeTaMuKak «I eorpadusy, «dusnkan, «bruonorusy».llo3BonsspaccmaTpuBa
ThOJAMHUTOTKEYUCOHBIMATEPUATICPA3HBIXTOYCK3PEHHS, MEKITPEIMETHBIC CBSI3H CIIOCOOCTBYIOT
ero JyqiiemMy OCMBEICIICHHIO, Ooiee
MIPOYHOMY3aKPEIICHUIOTONYUeHHBIX3HAHUMUITPAKTHYECKUX YMEHH.

[Ipy moArOTOBKE K YpPOKaM YYHTENb JIOJDKEH MPeaycMOTpeTh (opmMupoBaHue
yoOydaronmxcs yMEHUM aHaJIN3UPOBATh, CpaBHUBATb, 00001aTh H3y4yaeMbIit
MaTepHaIL,INIAHUPOBATHITPEACTOANTYIOPAOOTY,0CYIIECTBIATECAMOKOHTPOJIb. HeoOX 0 mumMoniocTos
HHOCJIETUTH3aMPaBIIIEHOCTHIOPEYEBOr00(POpMIICHHUSIBBICKa3bIBaHN0O yuatomxcsic3I1P.

BcesizucocobeHHOCTIMUTIOBEICHUAUIeATeIbHOCTHOO ydaromux csac3[ TP (pactopmorkeHHO
CTh,HEOPTaHU30BAHHOCTH )HEOOXOTUMCTPOKAUIITUIHKOHTPOILCOOTIOICHUST  MPABUI  TEXHHUKHU
0€30MacHOCTH MPU MPOBEACHUH JIA0OPATOPHBIX PAOOT BXUMHUYECKOM KaOWHETE.

Buani nesiTelbHOCcTH oOyuarlomuxess ¢ 3IIP, oOyc/ioBjieHHbIE 0COOBIMH
o0pa3oBaTeJbHLIMH TOTPEOHOCTAMM M o0ecneYynBAIONIE OCMbBICJIEHHOE OCBOEHHE
coJiepKkaHuM 00pPa30BaHUs MO MpeAMeTy «XUMU»

Copepxanne BHUIOB JesaTenbHOcTH oOywatomuxcs ¢ 3[IP Ha ypokax xumuu
ompenensieTcss UX 0COoObIMH  00pa3oBaTeNbHBIMH  THOTpeOHOCTsIMU. [lomMuMoO  mIMpoko
ucnonszyemMbix B OOIl OOO ob6mux ans Bcex OOydaroluxcsli BUAOB JEATEIBHOCTH CIEAyeT

YCUJINTh BHJIBI JCSTEILHOCTH, CIICIIM(PUIHBIC TSI  TAHHON KaTeropuu
oOydaromuxcsi, A 00ecleYeHHs] OCMBICIEHHOTO OCBOCHHS COJEp>KaHUs 0Opa3oBaHUs IO
MpPEAMETY: YCHWICHHE MPEAMETHO-TIPAKTUYECKON NEATeTbHOCTH C aKTHBU3AIMEH CEHCOPHBIX
CHUCTEM; YEpEI0BaHUE BUJIOB JEATEIbHOCTH, 3a/ICUCTBYIOIINX Pa3INYHbIE CEHCOPHBIE CUCTEMBI;
OCBOCHHME MaTepHajia C OINOpPOM Ha aJlrOPUTM; <«IIOIIArOBOCTh» B H3YyYEHHWU MaTepuaa;
UCIIOJIb30BAaHUE JOTIOJIHUTEIBHONW BH3yaJlbHOW OMOpHI (TUIaHBI, OOpa3Ilbl, CXEMbI, IIA0JIOHBI,
onopHbIe Tabmuikl). st pasButus y ooyuatomuxcs ¢ 3[1P ymenus JIE€TaTh BBIBOJIBI,

(dbopMUpOBaHUS TPAMOTHOTO PEYEBOTO BBICKA3bIBaHUS HEOOXOIMMO HCIIOIb30BaTh
omnopHbIe cioBa U kiuie. Ocoboe BHUMaHUE CIEAYET YACTUTh 00YYEHUIO CTPYKTYPUPOBAHUIO
MaTepuaina: COCTaBICHUE PUCYHOUHBIX U BEpOAIBbHBIX CXEM, COCTaBIICHUE Ta0JIuII,

COCTaBJICHHE KJIacCU(pUKAIIUU c 0003HaYCHHBIMU OCHOBAHHSIMU JUIS
KIacCU(pUKallMM W HalOJIHEHHWE uX mnpuMepamu U Ap. [IpumepHas TemaTudeckas U
TepMHHOJIOrHYecKas jJekcuka coorserctsyer OOIT OOO.

s obyuaromuxcst ¢ 3[1P cymiecTBeHHBIMH SIBISIOTCS PUEMBI PabOTHI C JTIEKCHUYECKUM
MarepuasioM 1o mpeamety. [IpoBoauTcs crnenuanbHas paboTa MO BBEJACHHIO B AaKTHUBHBIN
CJIOBaph OOYYaIOIIUXCsI COOTBETCTBYIOIIEH TepMHUHONOTHH. V3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJIMCEHCOPHOM OCHOBE, 0O0si3aTelbHAa BHU3yalbHAs TOMAJEPHKKA, alTOPUTMBI pabOTHI ¢
ONpeIETIEHUEM, OTIOPHBIE CXEMBI IS aKTyaJu3alui TEPMUHOJIOTUH.

MecTtoyuyeOHOoronpeamMera«XuMus»By4eOHOMILIaHe
BceootsercTBunc®enepaibHbIMIOCY1apCTBEHHBIMOOPA30BaTEIbHBIMCTAHIAPTOM
OCHOBHOT0 00111er0 00pa3zoBaHus y4eOHbIN npeaMeT «XHUMHS» BXOAMUT BIPEIMETHYIO 001acTh
«EcTecTBeHHOHay4YHbIE PEAMETHI» U SABJSAETCS 00513aTeNbHBIMIIAN3YYSHHUSL.
VY4eOHbIM MJIaHOM Ha e€ U3ydeHue oTBeieHo 136 yueOHbIX 4acoB — o 2 4 BHeenoB8u 9
KJIACCaXCOOTBETCTBEHHO.

Jlisopranu3aluunpoBepKy, y4eTAKOHTPOJII3HAHU OO yHatO U X CATIOTIPEAMETY
IIPEAYCMOTPEHBI KOHTPOJIbHBIE paboThI, CaMOCTOATEIIbHbIE paboThI,
3a4eThl,IPaKTHYECKUEepadboThl, TeCTHpoBaHUE. O THUMU3METOJ0BKOHTPOISPE3YIbTATOBOOYUEHUS
oOyuaromuxcsc3IIPsBnseTcsamMeTonoaIuBapuaTUBHOT OdKCIIPEcc-
TECTUPOBAHUACKOHCTPYUPYEMBIMUOTBETAMU. ETOOTIINYNTEIbHBIMAYEPTAMUSABIIIOTCAOIICPATUBH
OCTb,BbICOKASICTEIICHbUHIUBUIYAIM3aLlUU3HAHUI,CPABHUTEIIbHOMAJIBIE3aTPATBIBPEMEHU



UTPYAAHANIPOBEPKYOTBETOBOOYIAIOIIUXCSI.
Jsio6y4aaromuxcsic3IIPBo3MoxkHOM3MEHEHHEPOPMYITUPOBKU3aJaHUTHA

«TIOILATOBYIO»,alal TAUATPEIaraeMOro00y4aroneMycsTeCTOBOrO(KOHTPOJIBHO-

OLICHOYHOT'0 )MaTepuaia: uCIoIb30BAHUECYCTHBIX MITUCbMEHHBIXUHCTPYKIIUA, yIIPOILIEHUE

JUIMHHBIX CIIOXKHBIX (bopMyIHPOBOK WHCTPYKLUH, peuieHue c OIopoi

HAAJIrOPUTM,00pa3ell, UCII0Ib30BaHUECTIPABOYHOMUH(DOPMALIUH.

COAEPXXAHUEYYEBHOI' OITPEJJMETA «XUMMW

8 KJIACC
IlepBoHaYaJIbHBbIEXMMUYECKHETTOHSATHSA
HpeﬂMeTXHMI/IH.PozszuMMueofcwHuqeﬂoeeKal.TeﬂaI/IBeMGCTBa.CDI/I3I/IquKI/IeCBOI710TBa
BEIIECTB. ATperaTHoe COCTOSIHHE BEIECTB. Xumus 6 cucmeme Hayk. YUCThIEBEIIECTBA U CMECH.

Crnioco0sl pazzeneHus CMECeH. [IpaBua 6e301macHOro oOpareHus
CBEILECTBAMHUUIA00pATOPHBIMOOOPYAOBAHUEM. [ [OHAMUEOMEMOOAXNOZHAHUABXUMULL.
ATOMBI u MOJICKYJIBI. XuMu4eckue JJIEMEHTHI. 3HaKu (cUMBOJIBI)

XUMHYECKHXAIIeMeHTOB. OTHOCHUTENbHAsT aToMHas Macca. [IpocTble W CIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOCYYEHHE.

Xumnueckasipopmyrna. BaneHTHOCTaTOMOBXUMUYECKUXIIEMEHTOB. 3aKOHNOCMOAHCBAC
ocmasageujecms. OTHOCUTENIbHASIMOJIEKY I pHasiMacca. MaccoBas 10IIXUMUYECKOT 03JIEMEHTa
BCOCIMHECHUH.

dusnuecKuenXuMHUIeCKUesBIeHUs . XuMuieckaspeakuus. [ [pusHakuxumMuyeckux
peakuui. VYpaBHeHHUs XUMHUYECKUX peakuui. 3aKoH COXpaHEeHUs
MmaccbiBenecTB. KiaccuuxanusxumMuyeckux peakinii(coe IMHeHN s, pa3JIoKeH s, 3aMEeeH U ,00M
eHa).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYI0M, ¢ MPaBUIaMUPAaOOTHI B
naboparopuu U npuémMamu oOparteHus C 1a00paTOPHBIM
000py10BaHUEM; U3ydEeHUEN ONTUCAaHNE(PU3NUECKUXCBOMCTBOOPA31]0BHEOPTaHUUECKUXBEILIECTB; H
abmoeHrnepu3nuecKux(MIaBJIeHNEeBOCKa, TasTHUENb/1a, pACTHPaHHECaxapaBCTYIKE, KUIIEHUE U
KOHJIEHCAllUs BOJABI) M XUMHUYECKUMX (TOpPEHHE CBEUYHM, NPOKAIMBAHUE METHONIPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KUCIIOTON) SIBJICHUN, HAOMI0J€eHUE U ONMMCAHUETIPU3HAKOB MTPOTEKaHUs
XUMHUYECKHX peakuui (pa3noxxeHue caxapa,
B3aUMO/ICCTBUECEPHONKHUCTOTRICXTIOpUAOMOapus,pa3ioxenueruapokcunamenu(Il)mpunarpesan
uy,B3auMosieiicTBue  Jkeine3a ¢ pactBopom conu  wmeau  (II));u3yuenme  cmocoOoB
pazaeneHuscMeceii(CioMOIbIOMarunuTa, pUIbTpoBaHNE, BBITAPUBAHIE, TUCTHILIS IS, XpOMATOTPa
bust), IpoBe/IeHUE OUYHUCTKH MOBApEHHOM COJIH; HaOro1eHue u
ONMCAHUEPE3YIbTAaTOBIPOBEAECHUSAONBITA, UILTIOCTPUPYIOIIET03aKOHCOXPAHEHUIMACCHI;CO3JTaHIE
MoJIeNIeMOIeK Yy (IIapOCTEP>KHEBBIX ).

BaskneiimuenpencraBuTe IHHEOPraHMYECKUXBEIIECTB

Bo3nyx—cmeckrazoB.CoctaBBo3ayxa. Kuciopoa—31eMeHTUIIPOCTOEBEIIECTBO.
Haxoxnenue kuciopoaa B mpupoze, pu3ndyeckue U XUMHUECKHe cBoiicTBa.Peakiuu ropeHus
IOPOCTBIX U CHOXHBIX BemecTB. CrnocoObl MOJNyuyeHUss KHUCIOpoAa BiadopaTopuu U
NPOMbBLULTIEHHOCTU. IIpumeHeHue KHCIIOpO/Ia. ITonsTtue 00
okcuaax.Kpyrosoporkucinoponasnpupomae. O30H—aniomponuasmooupukayusKuciopood.
Tennosoti  a2¢hghexm  xumuueckou — peakyuu,  mepmoxumuieckue  YpagHeHus,  SK30-
WAHI0TEPMUYECKUEPEAKITNH. T0nIu6o: y2onbumeman. 3a2psa3HeHues030yxa,yCuieHue
HApHUKO0B80203hchekma,pas3pyulenue030H08020CN0s.

Bonopon—
alIeMEeHTUIpocToeBeecTBO. HaxoxxaeHneBotopogaBnpupoae, pu3ndeckuen X MMHU4eCKEeCBOMCTB
a(HanmpuMepeB3auMOo/IeHCTBUSCHEMETAIUIAMUHOKCHJAMUMETAIIIOB),IPUMEHEHUE,CHOCOObINOIYY
eHus I IOHITHEOKHNCI0TaXUCOIISIX.



KonuuectBo BEILIECTBA.
Mous.MonsipHasimacca.3akoHABoraapo.Mossipabiiio0bEéMra3zoB. PacueTpimoxumMmuaeckoriGopmyn
e.PacueTpiMaccoBOWIOIMXMMUUECKOTORJIEMEHTA B COEAMHEHMM, KOJMYECTBAa  BEILECTBA,
MOJIIPHOU MaccChl, MOJISIPHOTO 00beMara3oB.PacuéTrinoXuMuyecKuMypaBHEHHUSIM.

Qu3zuueckue ceolicmeéa 600vi. Boma. Ee cocTtaB, CTpoeHHE M MOJEKYIbl. Booda
KaKpacmeopumerb. PactBopel.  [lonamue O  HacvblyeHHbIX U HEHACLIWEHHLIX
pacmeopax.Ilonsmuepacmeopumocmuseujecmessode. PacueTMaccoBON10JIMBELIECTBABPACTBOPE
(mpoleHTHAsKOHLIEHTpaLus1 ). MaccoBasi 0 BEIeCTBAaBpACTBOpE. Xumuueckue c8olcmea 600bl
(pasnodcenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus,okcuoom cepvl (IV) peaxyuu c
Memaniamu, KUCTOMHBIMU u OCHOBHBLIMU
oxcuoamu).Ilonamueodbocrnosanusx.Porspacmeopossnpupooeusscusnuyenogexka. Kpyeosopomeo
Ovlnpupooe.3arpsi3HEHUENPUPOTHBIXBOA. OXpaHanOUHUCTKAIPUPOAHBIXBO/I.

BaxuelmmexinacceiHeoprannieckuxcoenunenuii. KimaccuuxanmssaeopraHn4ecCKuxcoe 1
nHeHnil. OKcuabl:cocTaB,kiiaccupuKanus(KUCI0THbIE,0CHOBHBIE, amgpomepHule,
Heconeobpa3syoujue - Ha npumepe oxcuoa yenepooa (1)
uokcuoaasoma(ll)), nomenknamypa.llonyyeHueuXuMUIECKINECBONCTBAOKCHIOB(B3aNMO,ICHCTBUE
CBOJIOM, KHCIIOTaMu, meso9aMu ). OcHoBanust. KimaccnpukanussocHOBaHU I  IETOYUUHEPACTBOPHM
pieocHOBaHMs. HomeHkIaTypaocHoBaHui. DU3nueCKUEenX UIMHUUECKUECBONCTBAOCHOBAHU(B3auMO
JeICTBUECOKCHIAMUHEMETAIIIOB,KUCIIOTAMU, COJISIMU). [lonyyeHueochosanuil.

Kucnortsr: COCTaB, KIaccupuKanus, HOMEHKJIaTypa, buznueckue u
XUMHUYECKHECBOMCTBA(B3aMMO/ 1€ CTBHECMETAIIIIAMU,0CHOBHBIMHUOKCHIAMHU,0CHOBAHUSIMU, COJISIM
U, Ha IPUMEPE COJITHOM U CEPHON KHUCIIOT), cnocobbl nonyuenus. Paa aktuBHoctuMeTaios H. H.
bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJIEH, cnocoOwbl noayvenus,B3auMoIeiCTBUECOIEH
CMETaJNIAMU,KUCIOTAMM,LEI0YaMUUCOISIMU, TIPUMEHEHUE.

T
30ecvudaneekypcusomod03HaueHbImeMbl, U3y4eHUEeKOMOPLIXNPOBOOUMCABOZHAKOMUMETLHOMNIL
ane.lleoazoz camocmosamenvHo onpeoensiemodbemMu3yiaemo2omMamepuand.

[TonsTe00aMPOTEPHBIXTUAPOKCHUIAX (HATPUMEPEIIUHKAUATIOMUHUS) . XUMUYLECKUE
ceoticmea (63aumodeticmsue c Kuciomamu u wenouamu, pasnodicenue
NPUHACPEBAHUU)UNOTYYEHUE.

I'eneTnyeckas CBA3bL MEXAY KilacCaMd HEOPraHUYECKUX COEAUMHEHUM.
I'enernueckuepsbl.

XHMMHUUYECKUN DKCIIEPUMEHT: KadyeCTBEHHOE OIPEACIIEHUE COACPKAHUS KUCIOPOAaB
BO3/yX€; MMOJIy4YeHHE U U3YYEHHE CBOMCTB KHUCIOpO/1a; HAOIIOAEHHE B3aUMOACHCTBUSIBEILIECTB C
KHCJIOPO/IOM M YCJOBHS BO3HUKHOBEHHUS M IpEKpallleHUs] ropeHus (Ioxapa);03HaKOMJICHHE C
oOpa3liaMu OKCHJOB M ONUCAaHUE HMX CBOMCTB; IOJIyY€HHE U H3YYEHHECBOWCTB BOAOPOJA
(ropenue); HabIOZEHNE 00pa3I0B BEIECTB KOJIUYECTBOM | MOJIb;HCCIeI0BaHNE OCOOCHHOCTEN
pPacTBOPEHHUS BEIL[ECTB c Ppa3In4YHOMN
PacTBOPUMOCTBIO; [IPUTOTOBIIEHUEPACTBOPOBCOIIPEACIEHHONMACCOBONA0IEHPACTBOPEHHOT OBEIL]
€CTBa;B3aUMO/IeHCTBHEBOIbICMETaNIaMU (HATPUEMUKATIBIIEM )(BO3MOKHOUCIIOJIb30BaHUEBUIE0
MaTepUasoB);0NPEAEIIEHUEPACTBOPOBKUCIOTHINEIOYEHCTIOMOIIBIOMHINKATOPOB; UCCIIEI0BAHUED
Opa3l0BHEOPTraHNYECKUXBEIIECTBPA3TNYHBIXKIACCOB;
HaOJII01eHNEM3MEHEHUIOKPACKUMHIMKaTOPOBBPACTBOPAXKUCIOTUIIIETIOUYEH; U3yUeHE
B3aumozeiictBuss  okcuga  meau(ll) ¢ pacTtBopoM  cepHOM  KHCIOTBI,  KHCJIOT
CMeTaUIaMU,peaKIUHHENTPAIU3a LU ; 10Ty Y4CHUEHEPACTBOPUMBIXOCHOBAHU I, BBITECHEHUEO THOT
OMETAJLIaAPYTrUMHU3PaCTBOPACOIIN; PEIIEHUEIKCIIEPUMEHTAIIbHBIX3aaunoTeMe«BakHenmumekIac
CBIHEOPTaHUYECKUX COCIUHEHUI.

Ilepuoauueckuiizakonullepuonuyeckagcucrema  xumuyeckux  diaemenros JI. M.
MenpaeneeBa. CtpoeHne aToMOB. XUMHYECKAACBA3L.OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn



[lepBpie  TOMBITKM  KJIACCU(UKANMHA  XUMHUYECKHX  dyeMeHTOB. [loHsTHe O
rPYNNaxCXOMHBIX JJIEMEHTOB (ILEJOYHBIE U IIEJTOYHO3EMENbHbIE METAJJIbl, TaJIOTEHBI,
WHEPTHBIETa3bl ). DieMeHmbl, KOmopuleoopa3yiomam@omepHuleOKCUObIUSUOPOKCUODL.

[lepnonnueckuitzakon. Ilepuogmueckas cucrema XUMHYECKuUX 3yeMeHTOB/[. U.
Mennieneena. KopoTkonepuoanas u ONUHHONEPUOOHAasA(HOPMBI
[TepuoanueckoiicucrempixumudeckuxanemeHToBl..MenneneeBa.l lepuoapiurpymibsl. @uzunyec
KHICMBICIIIOPSIIKOBOTOHOMEPA, HOMEPOBIEPHOJAUTPYIITIBLIAIIEMEHTA.

CrpoenneatomoB. CocTaB aTOMHBIXAEP. M30monst. INeKTPOHbI. CTPOCHUEIICKTPOHHBIX
000110U€eK aTOMOB MEPBBIX 20 XUMHYECKHUX 3JIEMEHTOB
[Tepuonnueckoiicucremsl/.11.MenneneeBa. XapakTeprUCTUKAXUMUYECKOT 03IEMEHTATIOET OII0JIOK
enutoBllepnonnueckoiicucreme [[.11.Menzeneesa.

3akonomepHocmu  u3MeHeHUs  CBOUCMSE  2NeMEHmMO8  MalblX  Nepuooos U
2NIABHBIXNOO2PY NN, B3ABUCUMOCMUOMAMOMHO20 (NOPAOK06020)HOMepa3HaueHuel lepuoouyeckoeo
3axonaullepuoduyeckolicucmemMblXUMU4eCKUX31eMeHMOBONAPAZBUMUAHAY KU
unpaxmuxu./[. . Menoeneee—yuénuiii uepaxcoanuH.

Xumuyeckasi cBsi3b. KoBasneHTHas (MONipHAsT W HEMOJSIpHAsi) CBSA3b.
DnekmpoompuyamenbHOCMbamoMo8XuMudeckuxiemenmos. IonHascBs3b.

Crenenpokucienusa. OKUCIUTENbHO-BOCCTAaHOBUTENbHBIEpeakinu. [ Iporieccplokucienusu
BOCCTaHOBJICHUS. OKUCIUTETN UBOCCTAHOBUTEIIH.

XUMUYECKUNIKCIIEPUMEHT: N3Y4eHHEe00pa3110BBEECTBMETAUIOBUHEMETAIIIIOB;
B3aUMOJICCTBUE TUAPOKCHIA IIUHKA C PACTBOPAMU KUCIOT W UIEIOYEH;ITPOBEJACHUE OIBITOB,
WLTIOCTPUPYIOIINX PUMEPHI OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIXPEAKIIUN
(ropenue,peakinupas3ioKeHUs,COSTMHEHNU).

MexnpeaMeTHbIECBSI3H

PeanuzarusiMexxipe IME THBIX CBSI3EHTTPUU3YUCHUMX UMM BSKIIACCEOCYIIECTBRIISIETCAUEPES
HCIIOJIb30BaHNEKAKOOIINXECTECTBEHHO-

HAYYHBIXTTOHSTHIA, TAKATIOHSA THA, IBJISTFOIIAX CSICHCTEMHBIMUIISIOT IS TbHBIX TIPS IME TOBECTECTBCHH
0-Hay4HOTO IIHKJIA.

OO01HeecTECTBEHHO-

HAyYHBICTIOHATHS :HAyYHBIH(DAKT,rTUTI0TE3a, Te0pHsl,3aKOH, aHAIN3,CUHTE3,KITaCCU(UKALIUS, TEPUO
WYHOCTh,HAOII0/IEHNE,9KCTIEPUMEHT, MOICTMPOBAHNUE, U3MEPEHHE, MO/IEITh, IBJICHHUE.

®uzuka:  maTepus, aroM, OJJEeKTPOH, MPOTOH, HEUTPOH, HOH,  HYKJIHI,
M30TOMBI,PATN0AKTUBHOCTH,MOJIEKYJIA, A ICKTPUIECKU 3PS I, BEIIECTBO, TEN0,00bEM,arperaTHOEC
OCTOSTHUEBEIIECTBA,ra3,hU3NUECKHEBEINUYNHBL, e TUHUIIBIN3MEPEHUS,
KOCMOC,TUTaHETHI,3BE3/1b1, COJIHIIE.
buonorus:dporocuntes,apixanue,6uocdepa.

I'eorpadus: armocdepa, runpocdepa,MUHEPAIIBI, TOPHBIE
TIOPO/IbI, TOJIE3HBIEUCKOTIAEMbI€, TOTLITUBO,BOTHBIEPECYPCHI.

9 KJIACC
BemeCTsonngnquKaﬂpeaKunﬂ

[lepuoanueckuiizakoH. [lepuoanueckas cucTeMa XUMHYECKHX
sanementoB/l.M1.Menneneera.CTpoeHneaToMOB. 3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTBXUMUYECKHU
X JJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kallks, KAJbLMS U WX COECIUHEHHUU BCOOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B [leprondeckoit cucTemMe U CTpOEHHEM HXaTOMOB.

CrpoeHueBenecTBa: BUABIXUMUYECKOUCBSI3U. T UTTBIKPUCTAINTNYECKUX PEIIETOK,
3A6UCUMOCMb CBOLICME Bewjecmead om Muna KpPUCMAiIIU4yeckol peuémiu Ueuod XumMuyeckou
C6s3U.

Knaccudpukanus # HOMEHKJIaTypa HEOPraHMYECKHX BeLIECTB (MEXIyHapoJHas
UTpUBUAJIbHAsA).  XMMHUYECKHE  CBOMCTBA  BELIECTB, OTHOCAIIMUXCA K  Pa3JIMYHBIM
KJIACCAMHEOPTaHNYECKUXCOCTMHECHUM, T€HETHICCKASCBI3bHEOPTAHNYECKUX BEIICCTB.

Knaccuukanus XUMUYEeCKUX peakIfil Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy HCOCTaBY



Y4aCTBYIOIINX B peakuuu BEILIECTB, o TEIJIOBOMY s dekry, o
MU3MEHEHHUIOCTETICHEHOKMCIICHUSIX MMIYECKUXAIEMEHTOB,TI0 00paAmumMocmu, HOy4acmuioKamanu3a
mopa). IK30-UIHAOTEPMHUUECKUE PEAKINH. ] epMoXuMuyecKueypagHeHusl.
Tonamueockopocmuxumuueckoupearxyuu.llonsimueo606pamumebixuneoOpaAMuUMbIXXuMuy
eckuxpeaxyusx.llonamueozomoeennvixucemepocennvixpeakyuax. Ilonamue o0  Xumuyeckom
pasnosecuu. Cmewjenue Xumuueckoco pasHosecus.Dakxmopvl, enuswUe HA CKOPOCHDb
XUMUYECKOU peakyuu U NOS0NHCeHUe XUMUYECKO20PABHOBECUS.
OKUCINTENEHO-BOCCTAaHOBUTEIIbHBICPEAKIINHI, AIICKTPOHHBINOATaH COKHCITUTEIBHO-

BOCCTAHOBUTEIIbHOU peaKuuu. CocraBnenue YpaBHEHUU OKHCIIMUTEIBHO-
BOCCTaHOBUTEJIbHBIXPEAKIIUHCUCIIONB30BaHUEMMETOIA3IEKTPOHHOTO OaaHca.
Teopus 3JIEKTPOJIUTHYECKON JIMCCOLIMALUH. DIIEKTPOIUTHYECKAs

JIUCCOIUAITUSA. DIICKTPOIUTBl U HEIJIEKTpoNuThl. KatnoHbl, aHWOHBL. Mexanusm ouccoyuayuu
sewecmacpasiuyHbiMuguoamuxumudeckoticeszu.llonamueocmenenuouccoyuayuu. CAIbHBICUCIT
a0BbIC AIICKTPOJIUTHI.

Peakiun monHoro oOmeHa. YClIOBUSI MPOTEKAaHUS PEaKIM MOHHOTO OOMEHa JOKOHIIA.
ITonuble u COKpaIEHHbIE HOHHBIE YpaBHEHHUS peaxkiuu. XHUMHUYECKHUE
CBOMCTBAKHUCIIOT,0CHOBAaHUNHCOJICUBCBETEIIPEACTABICHUI003IEKTPOIUTUYECKON TUCCOIIHAITIH.
CpenapactBopa.KadecTBeHHBIEpEaKITMMHAKATHOHBIMAHUOHBI: XJIOPH/I-,0pOMU I -, IO TH T -
,cynb(har-,kapOooHat-,cuIuKaT-,(hocdar-aHMOHBI; THIPOKCHI-
MOHBI;KATHOHBIAMMOHHSI,Mar HUS, KaIbIIHsL, aIOMUHUS, Kene3a(2+)u(3+),menu(2+), MuHKa, IPUCYT
CTBYIOIIIME BBOJIHBIX PACTBOpax.

XHUMHYECKUHIKCIIEPUMEHT: 03HAaKOMJICHUECMOICIIIMUKPU CTAUTMYECKUXPEIIETOKHEOPTraHUISCKU
XBEIICCTB—METaUIOBUHEMETAIIOB(rpadurananmasa),

CJIO)KHBIXBEIICCTB(XJIOPHUIAHATPHS );UCCIICTOBAHNE3aBUCUMOCTHCKOPOCTUXMMUYECKONPEAKITUHIO
TBO3JICHCTBUAPANINIHBIXPAKTOPOB; UCCIICIOBAHUEITICKTPOIIPOBOAHOCTH  PACTBOPOB  BEIIECTB,
mpoiiecca JCCOLMAIUN KHUCJIOT, HIeI04ei
MCOJICH(BO3MOKHOMCIIONH30BAaHUEBHI€OMATEPUAIIOB ); [IPOBEICHUEOTBITOB, UJUTFOCTPUPYIOIIIUXTIP
M3HAKUIPOTEKaHUIpeaKIIMHHOHHOr00OMeHa(00pa3oBaHUEOCAIKa, BBbIJICTICHUE rasa,
obOpa3zoBaHue BOJIbI); OTIBITOB, WJUTFOCTPUPYIOLTUX MIPUMEPBHIOKUCITUTETHHO-
BOCCTaHOBUTENBbHBIXPEAKINN(TOPEHHE, PEaKITUUPA3I0KEHUS,COSTUHEHUS ); pacno3HaBaHue
HEOPTraHWYECKMX  BEIIECTB C  TIOMOIIBI0  KAaYeCTBEHHBIXPEAKIMHHA  HOHBI;pEIICHUE
AKCIIEPUMEHTAJIbHBIX3a/1a4.

HemeTa/sibiunxcoe1nHeHU S

ObmrasixapakTepucTuKaraioreHoB. Oco0eHHOCTUCTPOCHUSIATOMOB, XapaKTEPHBIECTENIEHHO
kucneHus. CTpoeHnenpu3nyecKuecBOMCTBAPOCTHIXBEIECTB
rajioreHoB. XMMHUYeCKHEeCBOWCTBaHATIpUMEpEXIIopa(B3auMoieCTBUECMETaIlTIaMH, HEeMeTallaMU—
BOJIOPOJIOMHUKHCIIOPOIOM, Wyeiouami). XJIopoBoaopo 1. CoNsTHAsSKACIOTa, XHMUYECKHEeCBOMCTBA,
o1lyueHue, IpUMEHEHUE. /[eticmeuexiopauxiopogooopooa Ha Op2anHusm yenogexka. Baxueiine
XJIOpUJABI U UX HAXOXICHUE BIIPHUPOAC.

OobmasxapakTepucTiuKa’ieMeHTOBVIA -
rpynnsl. OcOOEHHOCTHCTPOSHUAATOMOBKHCIIOPOIaucephl. XapaKTePHBICCTETICHHOKHCIICHUS.

CrpoeHunenpru3nuecKuecBONCTBAIPOCTHIXBEIIECTB—
KHCIIOPOIaucephl. AJITIOTPOITHBIEMO T D UKAIIMUKHCIIOPOIancepbl. X MMUYECKHEeCBOWCTBACEPHI(B3
auMOCHCTBUECHEMEMALIaMU—
BOJIOPOIOMHKHCIIOPOIOM, METAITIAMH, KOHYEHMPUPOBAHHbIMUA30MHOUUCepHotiKuciomamu). Cep
OBOJIOPOJI:CTPOCHUE,PU3NUECKUE U XMUMUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEIHHBIC
cBoiicTBa).OKCHUIBI CEpbl KaK MPEACTaBUTENM KHCIOTHBIX OKCHAOB. CepHas KHUCIOTA:
buznuecknenxuMuIeckruecBoiicTBa(oomuencnenudpudeckue ). CoamucepHONKUCIOTH, KaYeCTBEHH
ast peaxius Ha CyIb(aT-uoH. Cepaucras KHCJIOTA. Xumuueckue
PEaKyulL, 1eHcauue80CHOBENPOMbIULIEHHO20CNOCObanoryyeHuscepHolkuciomsl. Haxoxaenue



ceppl W €€ coeguHeHUM B mpupoxae. IlpuMeHeHue ceppl M €€ COECIMHEHUM
BOBITYHBIPOMBIIUICHHOCTH. XUMUYECKOE3ACPAZHEHUCOKDYHCAIOUETICPEObICOCOUHEHUAMU — Cepbl
(Kucromuwvie 002#coU, 3a2ps3HeHue 8030yXa U 8000EMO8), CHOCOObIe2onPedomepauyeHUs.
OO6masixapakTepUCTUKAIEMEHTOB V A -
rpymbl. OcCOOEHHOCTHCTPOSHUsIaTOMOBa30Tanhochopa,xapakTepHbIECTEIICHUOKUCIICHUSI.
A30T,pacnpocTpaHeHUEBNPUPOE, PU3NUeCKHEeNXUMUYECKIECBOCTBA(B3aUMOIeCTBHEC
MeTaJlJIaMAHEMETaJIaMH -
KHCIIOpO1I0MUBO10poaoM). KpyroBopoTtazotaBnpupoie. AMMHaK: pU3n4eCKUeUX UMHYECKHECBOM
CTBa(OKHUCIICHHE, OCHOBHBIC CBOWCTBAa BOJHOTO pPAacTBOpA), nNoJAyYeHue W TPUMEHEHHE.
ConuamMoHusi:  cocTaB,  (uU3MYEeCKMEe U XHMHUYECKHE  CBOiicTBa  (pasiiolkeHue,
B3aUMO/ICHCTBUECOIIIETIOUaMH ), lipuMeHeHne. KauecTBeHHas peakIMsIHAanOHBIAMMOH U1 A30THASIK
uciora,eépu3nuecKuenXUMHIECKIECBONCTBA(00MUeHCTICIM(DUICCKUC), 0TIy UeHUE. Hurpatst
(paznoxenue). A3zotucras KHUCJIOTA. Hcnonb3oBanue HUTPATOB
ucoJieilaMMOHHUABKaYeCTBEMUHEPAIbHBIXYA00peHull. Xumuueckoezazpsazmerue
OKpydcaroueli  cpedvl  COeOUHeHUsMU  azoma  (KUClomuwle  00XCOU,  3acps3HeHUe
6030YXA, NOYBLIUBODOEMOB).
dochop,arromponnviemooupurayuugpocpopa, Ppu3NIecCKHEHXUMIICCKHECBONCTBA(B3aN
MOJIeHiCTBUECMETAIIIAMH, HEMETAIIIAMU, KOHYEeHMPUPOBAHHbIMUAZ0MHOUUCepHOUKuciomamu).OK
cundocdopa(V),oprodpochopHaskucinora: hpu3nIecKUENXUMUIECKUECBOMCTBA, no1yueHue. [1ons
MUEOMUHEPANTbHBIXY00Openusx: Humpamol u pocpamol. Ilonamue 0 KOMNIEKCHLIX YOOOPEHUSX.
Oo6masixapakrepuctika 3ieMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB YIIiepoja
UKpeMHUs. BaleHTHOCThHXapaKTEPHBIECTEIEHUOKUCIICHUSIaTOMOBYTIIepoJankpemMuusi. Pacipoct
paHEHUEYTIIEPOAABIPHPO/IC,XaPAKTEPHBIECTEIICHUOKHCIICHNUSI.
Yrnepon,amiotponusieMoaupuKanuu(rpaguT,anmas),pu3ndecKuenXMMHUYECKUECBOMCTB
aNpOCTHIXBEIIECTB(B3aNMOACHCTBUECMETAIIAMU, HEMETAITIAMH, KOHYEHMPUPOBAHHLIMUAZOMHOU

uceprouxucromamu). Ancopouus. Kpyrosoporyrnepona B mpupone.  Oxcuablyriepona,
UX(pU3NIECKUE " XUMHYCCKHE
CBOICTBa,OTyYeHUCUTIPIMEHEHHE, IEHICTBIEHA0OPraHU3MYEII0OBEKA. DKo102uyecKuenpooieml,

CB853aHHbLE c OKCUOOM yenepooa(lV), eunomesa 2100aNIbHO20

NOMENJIeHUAKIUMAMA, NAPHUKOBbILIhexm. Y TOTbHASTKUCIOTane€coIu, uX GU3nueCKUenXx uMI4Ie
CKHE CBOWCTBa, noiyueHue u npumenenue. KauecTBeHHass peakiusi Ha KapOOHAT-WOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEThCKOMXO035HCTBE.
OO6mme npeacTaBiIeHUs] 00 0COOCHHOCTAXCOCTaBa UCTPOEHUS OPTraHUYECKUXCOCTUHEHHM
yriaepoja (Ha mpuMepe MeTaHa, STUJICHA, dTaHOJa, YKCYCHOM KUCTOTHL.Mxcocmas u xumuueckoe
cmpoenue. Knaccugpurayus opeanuueckux eewjecms. IloHATHE OOMOJOTHYECKH Ba)KHBIX
BEIIIECTBAX: KHUpax, Oenkax, yIIeBOJaxX — u ux ponu B
XKHU3ZHUUEIOBEKA. MamepuanibHoeeOUHCMBOOP2AHULeCKUXUHEOP2AHUYECKUXCOeOUHEHUI.
Kpemuuii,eropuznyecknenXxuMnIecKrecBoCTBa( HaIpuMepeB3auMOICHCTBUsICMETALIIaM
WUHEMETAIIIaMHU ), noJtyderueunipuMenenne. CoeouHeHUusKpeMHus 8 npupooe. Obwue
npeocmasnenusi 06 oxcude kpemuusa(lV) u xpemnuesotikuciome. Cunuxamsl, usuyeckue u
Xumuyeckue ceoticmaa, noayuenue u npumMeHeHue
80bIMY, NPOMBLULIEHHOCIU(BMEOUYUHCKOT, DTIeKIMPOHHOU, CMPOUmenbHouuop. ). Basicnetiwuecmpo
umenbHbleMamepuaivl: Kepamura, CmeKkio, yeMeHm, 6emon, sxcene300emon. IIpobnemoi
0e30nacHo20 UCNONb308AHUS CIIPOUMENbHBIX MAMEPUATLO8 6NOBCEOHEEHOUNCUSHU.
XUMHUYECKUNIKCIIEPUMEHT: N3y4eHHEe00pa31l0BHEOPraHMYECKUXBEIIECTB,CBONCTB COJITHOU
KHUCIIOTHI; IPOBEJICHHE KaueCTBEHHBIX peaxiuit Ha XJIOPH]T-UOHBI
WHAOJTI0ICHUCTIPU3HAKOBUXITPOTEKAHHUS; OITBITHI, 0 TPAXKAIONITHEPUINICCKUEUX UIMIIECKUECBOMCTB
arajJoreHOBHHMXCOEINHEHUH(BO3MOKHOHCIIONH30BAaHUEBHIIEOMATEPUAIIOB); 03HAKOMIIEHHEeCO0pa3
aMUXJIOPUI0B(TaJIOT€HUI0B);03HAKOMIICHHECOOPA3IIaMUCEePHINEECOETMHEHUSIMU(BO3MOKHOMCTI
0JIb30BaHHUEBHIEOMATEPHAIIOB );HAOII0ACHUETIPOIIecCa00yTIMBaHUsICaXapano e ICTBHEMKOHIIE
HTPUPOBAHHOW CEPHOW KHCIOTHI, HW3YYCHHE XHWMHUYECKHMX CBOWCTB pa30aBICHHOWCEPHOU
KHUCTIOTHI, MPOBEICHNE KAYECTBEHHON peakluuu Ha cynb(paT-woH U HaOIIOJCHHENpPU3HAKA &



IIPOTEKAHUS; 03HAaKOMJIEHHE c ¢buznuecKkuMu CBOICTBaMH azoTa,
dbochopanmxcoequnHEHNH(BO3MOKHONCIIOIF30BaHUEBHIEOMATEPHAIIOB),00pa3laMHa30THEIX |
dochopHBIX  ymoOpeHuid;  TONy4yeHHWE  aMMHUaka W HM3y4eHHE  €ro  CBOWCTB;
MIPOBEJICHUEKAYECTBEHHBIX peaKluii Ha MOH aMMOHMS U (pochaT-uOH U U3YUYeHHE MPHU3HAKOB
UXIIPOTEKaHMs1,B3aUMO/I€HCTBUEKOHIIEHTPUPOBAHHOMa30 THONKUCIOTHICMEIBI0(BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMAaTEPHAIIOB); U3y4eHUe Mojenei
KPHUCTANTHYECKUXPEIIETOKaIMasa, rpaduta;03HaKOMIICHUECTIPOLIECCOMAICOPOIIMUPACTBOPEHHBI
XBEIIECTBAKTUBUPOBAHHBIMYTIIEMUYCTPOMCTBOMIIPOTUBOTa3a;IOTYyYCHUEYTJIEKUCIIOr0 raza u
U3y4EHHE €ro CBOWCTB; MPOBEJCHUE KAUYECTBEHHBIX PEaKIMii HakapOOHAT- U CHUIIMKAT-HOHBI H
U3y4YeHHE TMPHU3HAKOB WX TMPOTEKaHMs; O3HAKOMIICHHE  CIPOAYKIMEH  CHIIMKATHOMN
IIPOMBIIIJIEHHOCTH; PELIEHHE AKCIEPUMEHTAIbHBIX 3ajad IoTeme «BaxHelneHemeTanibu
UXCOCIUHEHUSD.

MeTa/uIBIMUX COeIMHEHUS

OO0mast xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAUIOB Ha OCHOBAHHUH
uxnoyioxkenus: B Ilepumonnueckoit cucreme xumudeckux sieMmeHtoB JI. M. MeHnneneesa
UCTpoeHUSIaTOMOB. CTPOCHUEMETAIIIOB. MeTAIITNYECKAACBA3bUMETAINTNYECKASIKPUCTATIINYECKAS
peméTKa. DNEeKTPOXUMUYECKU P AHATPsHKEHUIMEeTaI0B. PU3MUEeCKMEMXUMUUYECKUECBONCTBAME
TaJTOB(B3aUMO/ICHCTBUECKHUCIIOPOIOM,BOION, KU CITIOTaMH ). OOy ecnocoobinonyYeHusMemaiios.
Tonamueokoppo3uumemannos,ocHO8Hblecnocobbizawumuiuxomrxoppozuu. Cniasvl(cmais, 4yeyH,
O0IOPANOMUHUL, OPOH3A)UUXNPUMEHEHUEBOLIMYUNDOMBIULIEHHOCTIU.

[IlenounbieMeTamIbl: TON0XKEeHUEB] [epronyeckoicucTteMexuMuaeckuxsieMmeHTos/[.11.M
eHjiesneeBa;cTpoennearoMoB. Haxoxnenuesnpupoae. Dusndyeckuen XUMUYECKHE CBOMCTBa (Ha
npuMmepe Harpus U Kamus). OKcuAbl W TUAPOKCUIBl HaTpusukanus. [lpumenenue
HIETOYHBIXMETAUNIOBUMX COCIMHEHUN.

[lenouyHO3eMeNbHBIEMETAIUIBIMATHUUUKAIBbIUI  TToNI0KeHUEB] leproanueckoiicuctemexu
MuuecknxasneMeHToB/l.M1.MeHnieneeBa; CTpOeHUENXaTOMOB; HaX 05K ICHUEBNpHpoie. DU3nUeCcKuen
XUMHYECKHECBONCTBAMAarHUSIMKANbIINS. BaskHel e coe ITMHeHUAKAIb LU A( OKCHI, THAPOKCH I, COIT
n).Kécmxocmvooviucnocobvieéycmpanetus.

ATOMUHUI: MOJIOKEHUE
BlIepnoanueckoricucremexumuiecknxanemeHToB/l.1.MeHieneeBa;cTpoeHrneaToMa; HaX 0K IEHU
eBIpupoae. PU3NYeCcKUEeNXUMUYECKUECBOICTBAATIOMUHNS. AM(OTEPHBIECBOMCTBAOKCUTAUTHIPO
KCUJAaTFOMUHUA.

XKene3o:nonoxeHues Ilepuognueckoit CUCTEME XUMHUYECKHUX
anemeHToB/[.M1.MeHieneeBa;cTpoeHueaTOMa; HaX 0K A€HUEBIIPUpO1e. PU3NUECKUENXUMUYECKHE
CBOICTBa xKenesa (B3aumopencTBIe c MeTaJlJIaMH, KHCIIOTAMH u

costsimu ). Oxcusl, ruapokcuasincommkenesa(Il)mwkenesa(11l):cocras,cBoiicTBaunonyuenue.

XUMHUECKUIIKCIIEPUMEHT: 03HaKOMIIEHHECOOpa3[aMUMETaIIIOBUCIIABOB, UX PU3NUECKU
MHUCBOHCTBAMM; U3yICHUEPE3YIIbTAaTOBKOPPO3HHMETAIUIOB(BO3MOKHOHCIIOIb30BaHHUE
BUJIEOMATEPHUAIIOB), ocoOeHHocTeH B3aUMOJICHCTBUSA OKCHJIa KaJbIUs
MHATPUACBO0M(BO3MOKHOMCIIOIb30BaHUEBUAEOMATEPUATIOB); UCCIIETOBAHUECBOMCTBKECTKOM
BOJIBI; Tpoliecca TOpeHHs keje3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAaHUEBUIECOMATEPHUATIOB);
NIPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX peaxmmii Ha HOHBI
(MarHus, KanbIus,anoMunus, nHKa, xenesa( ) mwkenesa(1ll),menu(1));nabmroneHnen
OIHACAaHHUETIPOIECCOBOKPAIINBAHUATUIAMEHHMOHAMUHATPHS, KA UKATBIINsI(BO3MOKHO
UCIOJIb30BaHUE  BMJICOMATEpHANIOB);  HCCIIeIOBaHHE  aM(OTEpPHBIX  CBOWCTBIHIPOKCHA
QTIOMUHUS U THIPOKCHUA IUHKA; PEUICHHE SKCIEPUMEHTAIbHBIX 3a/1ad rnoreMe«BakHeiimme
METAJIIbl U UXCOSTUHEHUS.

Xumuauokpyycarouwasa cpeoa
Hosvle  mamepuanvt  u  mexumonoeuu.  Bewecmea — u  mamepuanvi 8
HOBCEeOHeBHOUNCUSHUYEN06eKa. XuMuaUuz0oposse. besonachoeucnonbsosanuesenjecmeuxumuyeck



ux peaxyuti 8 ovimy. Ilepsas HOMOUyb npu XUMUYECKUX
oarcoeaxuompasienusx. OCHOBbLIKON0SULECKOUSPAMOMHOCIU. XUMUYECKOe3A2PAZHEHUCOKPYHCA
owel cpedvl (npedenvHas oonycmumas kowyenmpayus eewecme — IIJJK). Ponvxumuu 6
PEUEHUUIKOTIOSUYECKUXNPOOTIEM.

Ipupoounvieucmounukuy2iego0opo0os(y2oib, n(pupooHbvlLieas, Hedhms), npooyKmviuxnepep
AOOMKU, UXPOSILEOBIMY UNPOMBIULIEHHOCTIU.

Xumuueckuii ~ 9KCnepumenm: — usyyeHue — 00Opa3yO8  Mamepuaiog  (Cmekxio,
CNIABBIMEMAILI08, HOTUMEPHbIE MAMEPUATDL).

MesxknpeaMeTHbIECBSI3H

PeanmzanusmMexnpeIMeTHRIX CBA3EUTTPUI3yYCHUMX UMUUBIKIIACCEOCYIIECTBISICTCIUEPE3
UCIIO0JIb30BaHUEKAKOO X ECTECTBEHHO-
HAYYHBIXTTOHSTHIA, TAKATIOHSI THIA, SBIISTFOIIUX CSICHCTEMHBIMHITISIOT/ICTbHBIX TIPS IMETOBECTECTBCHH
0-HAYYHOTO IIMKJIA.

OO6mmeecTecTBEHHO-
HAYYHBICTIOHATHS: HAyYHBIA (aKT,T'MII0TE3a,3aKO0H, TEOPHSI, aHAIN3,CUHTE3,KIIacCU(DUKALINS, TIEPHUO.T
WYHOCTh,HAOJIOICHIE,IKCIIEPUMEHT, MOICTTUPOBAHNE, N3MEPECHHIE,MOICTTh, IBJICHHUE, TAPHUKOBBIND
b deKT, TeXHOIOTHsI,MaTepHAITBI.

dusuka:  MaTepus, aroM, OJJIGKTPOH, TPOTOH, HEUTPOH, WOH,  HYKJIHI,
U30TOIIBL,PaIHOAKTHBHOCTD, MOJICKYIa, IEKTPUUCCKUI 3apsiz, MIPOBOJTHHUKH,
MOJTYIIPOBOTHUKH, TUJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE
BEIIIECTBA,ra3,pacTBOP,PACTBOPUMOCTb,KPUCTAIITUYCCKAsPEIIETKA, CIUIABEL, PU3HUECKUECBETUYNH
BI,eTUHUIBIN3MEPEHUS,KOCMHYECKOCTIPOCTPAHCTRO, ITIAaHETHI,3BE3 161, COITHIIE.

buonorus:porocunTes, apIxanue,0nocepa,3KoCucTeMa, MUHEPAIbHBICYJ00PEHUS ,MUKPO
AJIEMEHTBI,MaKpPO3JIEMEHTHI, TUTATCILHBICBEIICCTRA.

I'eorpadus:armochepa,runpochepa, MHHEPAIIbI,TOPHBICTIOPOIBL, TOJIE3HBICUCKOTIAEMbBIC, T
OTLTNBO,BOJTHBICPECYPCHI.

ITNTAHUPYEMBIEPE3VJIbTATBIOCBOEHUAYUYEBHOI'OIIPEAMETA
«XUMUA»HAYPOBHEOCHOBHOI'OOBIIEI'OOBPA30OBAHUA

BuenompesynbsraTeiocBoenusiooyuaromumucsac3I1Pyaednoronpeavmera
«XUMHSIHIOTKHBICOBIAIaTECPE3yIbTaTAMUIIPUMEPHON PAOOUEHTTPOT PaMMBI
OCHOBHOT000111er000pazoBanusi. Hanboiee3HaUMMBIMUSIBISIOTCSL:

JIMYHOCTHBIEPE3YJIBTATDI:

MOTHBAIIHS K O0yYSHHIO U IIeTIeHaNpaBIeHHON MO3HaBaTENbHOM
JIeSATeTLHOCTH; yCTAHOBKAHAOCMBICIICHUEITMYHOT OOTTHITa, HAOTFOICHUH3aX UMW YECKUMH
AKCIIEPUMEHTAMU;

OpHUEHTAaIMsTHATIPABUIANH IUBU Iy aTbHOTOMKOJIJICKTUBHOT00€30ITaCHOT OTIOBE ICHUSITIPUB3
AMMOJICVCTBUUCXUMUYECKUMHU BELIECTBAMUUCOCIUHEHUSMMU;

MPaKTUYECKOE H3Yy4YeHHe TMpodeccuid M Tpylda pa3IMyHOTO poAa, B TOM 4YHCIIE
HAOCHOBEMPUMEHEHUAN3YIaeMOT OIIPeIMETHOTO3HAH U (HApUMED,T1ab0paHTX UM YECKOTOaHATH
3a);

YBAKECHUEKTPYAYUPE3YIbTATAMTPYIOBONIEATEIILHOCTH;

TOTOBHOCTHKOCO3HAHHOMYITOCTPOSHUIOATbHEHIIICUMH TUBU Ty AT HOUTPaeKTOPUHOOPa3o
BaHUSIHA0CHOBEOPUEHTUPOBKUBMUPETIPOPeccHuituiipodeccnoHaIbHBIXITPEANIOYTCHUHN, yBaKUTENb
HOTOOTHOILICHUS KTPYAY;

OCO3HAHWE CBOETO TIOBEACHHUS C TOYKH 3pPEHUS OINAaCHOCTH WM Oe30MacHOCTH
JUISICEOA MU ITIIOKPY>KAIO I KX ;

OCHOBBI AKOJIOTMYECKOU KYJbTYpBI, COOTBETCTBYIOLIEH COBPEMEHHOMY



YPOBHIO3KOJIOTHYECKOT O MBIILIEHMUS], npuobperenue OIIbITa 9KOJIOTMYECKH
OPUEHTHPOBAHHONIIPAKTUYECKONEATEIbHOCTH BXKM3HEHHBIX CUTYaUsIX;

OCO3HAHMETOCIIEICTBUIMHENPUATHEBPEAHBIXTPUBBIUCK(YTOTPEOICHUAATKOT OIS, HAPKOT
UKOB,KYpeHUs )UUHBIX hOpMBpeaaIsihu3nUECKOTOUTICUXUYECKOTO 310POBbSI;

IPUHATHE PELIEHUH B KU3HEHHOM CHUTyallud HAa OCHOBE IIEPEHOCA IIOJyYEHHBIX
BX0/1e00yUeHUA3HAHUMBAKTYATbHYIOCUTYAIIHIO,BOCTIONHSTHIeGUIMTHHOPMAIUY;

TOTOBHOCTh OTOMpaTh M UCHOJb30BAaTh HYXHYIO HH(POPMALHUIO B COOTBETCTBUU
CKOHTEKCTOM>KU3HEHHOMN CUTYallH.

METANPEIJMETHBIEPE3YJIbTATbBI

OsnadenueynugepcanbHoIMUy4eOHbIMUNOZHACAM ESTbHBIMUOCHCIBUAMU:
BBISBJISTHIIPUYNHBIUCIIEICTBUSATIPOCTHIXXUMUUECKUX IBJICHHUIA;
OCYIIECTBIISATECPABHCHHE, KJIACCU(DUKAITMIOX UMUYECKUX BEIIECTBII03a/IaHHBIMOCHOBAHUSIMU
KPUTEPUAMUIS YKa3aHHBIXJIOTHYECKUXOTIePalIHii;

CTPOUTH JIOTUYECKOE CYKJICHHUE MOCIIE MPEIBAPUTEIHLHOTO aHAIN3a,
BKJIIOUYAIOIIECYCTaHOBIICHUEITPUYNHHO-CJIEICTBEHHBIX CBA3EI;

BBISIBIISITh neburuTel  WHGOPMAIIUH, TaHHBIX,  HEOOXOIUMBIX JUISl PEIICHHUS
MOCTaBIICHHOM 3a/1a4H;

peoOpa3oBEIBATEUH(OPMAITUION30,THOTOBHIABIPYTOM(TAOIUITyBTEKCTH

CO3/1aBaTh, IPUMEHATHUIPE0OPA30BHIBATH3HAKUCUMBOJIBI, MOJICIIUACXEMBI
JUTSIpEIICHUSTY1eOHBIX U TTO3HABATEIIBHBIX 32/1a4CTIOMOIIIBIOTICIarora;

C TOMOINBIO IMeJarora MpPOBOAUTH XHUMHUYECKUU OIBIT, HECIOXHBIH SKCHEPUMEHT,ANs
YCTaHOBJICHUS 0COOEHHOCTEM 00BeKTa U3Y4EHHUS, MIPUYHUHHO-CIIEICTBEHHbIX
CBs3eMHM3aBUCUMOCTEN O0BEKTOBMEKTYCOOO0M;
CIIOMOIIIBIOTIEIATOTAUTHCAMOCTOSATEIFHO (D OPMYITHPOBATHOO00OIIICHUSIMBBIBOIBITOPE3YIHTATAMIT
POBEIEHHOTOHAOIIOICHHSI, OTIBITA;

MIPOTHO3HPOBATHBO3MOKHOCPA3BUTHEX UMIUIECKHUXTPOIIECCOBHUXITOCIIC/ICTBUS;
UCKaThUINOTONPATHEUH(OPMAIIUIOUITNIAHHBIEH3UCTOYHIUKOBCYYETOMITPEITIOKEHHOMYIe0HOM
3a/1a9M N33 JaHHBIXKPUTEPHCB.

OgnadenueynugepcanbHBIMUYYEOHBIMUKOMMY HUKAMUGHBIMUOCTCHEUAMU:

OpraHU30BBIBaTh  yueOHOe B3aUMOJICHCTBUE B rpymme (onpenensTh obmue
LeJIU, PaCIPEAEIIATbPOIIN,JOTOBAPUBATHCS APYT CAPYTOMH T.J.).

c IIOMOILIBIO nejarora U CaMOCTOSTEIILHO COCTaBJIATh YCTHBIE u
IIACbMEHHBIETEKCTBICHCIIONb30BAHNEMUILTIOCTPATUBHBIXMATEPUAIIOBUISIBBICTYIIIICHUATIEPEAAY T
UTOPHUEH;

OpPraHU30BBIBAThYYEOHOECOTPYIHUYECTBOUCOBMECTHYIOIEATEIBHOCTBCYUUTENIEM "
CBEPCTHUKAMU; paboTtaTth MHJUBUYaJIbHO u B rpymme: HaxOJUTh
o01ieepenIeHnenpa3peraTbKOH(QINKTHIHAOCHOBECOIIACOBAHUATIO3 UMMy YETANHTEPECOB;
(bopMyIHpOBaTh,apryMEHTHUPOBATEHOTCTAUBATECBOEMHEHHE;

OIICHMBAaTh  KayecTBO  CBOEro  BKJIaga B OOmMMH  MPOAYKT,  TNpPUHUMATh U
Pa3IenATbOTBETCTBEHHOCTBUIIPOSABIATEIOTOBHOCTBKIIPEIOCTABICHUIOOTYETAIEPEATPYIIITION.

OsnadenueynugepcanbHolMUy4eOHbIMUPEYIAMUCHBIMUOCTICIMGUAMU:
00HapyXUBaTEU(POPMYIHPOBATEYICOHYIOPOOIEMY,0NPEAEIATHIIETbYIeOHOHEATETHHOCTH,
BJ12/IETHOCHOBAMUCAMOKOHTPOJIS,CAMOOIEHKU, TPUHIATUAPEIICHUMUOCYIIECTBICHUIOCO3HAHHOTO
BbIOOPaBY4eOHONUIIO3HABATEILHON 1EATEIbHOCTH;
COOTHOCHUTHCBOUACHCTBHUSCILIAHUPYEMBIMUPE3YIbTATAMU,0CYIIECTBISITHhKOHTPOIIbCBOEHICATETh
HOCTHBIIPOIIECCEIOCTUKEHUAPE3YIbTATA,0NPEAENIATHCIIOCOOBI JeHCTBUI B pamKax
MPEJIOKEHHBIX  YCIOBUH U TpeOOBaHUU, KOPPEKTUPOBATHCBOUACHCTBUS BCOOTBETCTBUHU
CHU3MEHSIOIICHCACUTYaLINEH;

JaBaThaICKBATHYIOOIEHKYCUTYAIIMUUTIPE TaraThIIaHeEU3MEHEHU S IPEIBUICTh



TPYAHOCTH,KOTOPBIEMOTYTBOZHUKHYTh IPUPEIICHUNY4eOHOM 3a1auu;

IOHUMAaTBIIPUUUHBI, TOKOTOPBIMHEOBIIIOCTUTHY TTPE0yEeMbIMPE3yIbTaTAEATEIbHOCTH, O PEACIIAT
BIIO3UTHUBHBICN3MEHEHUANHATIPABICHUS, TPEOYIOIe AaTbHEHIIIeHpaboThI;
OCO3HAHHOOTHOCHUTBCAKAPYTOMYY€EIIOBEKY,CTOMHEHMIO.

HPEAMETHBIEPE3YJIBTATBI

B cocTaBe IPEIMETHBIX pe3yabTaTOB o OCBOEHUIO 0053aTeNBHOrO
coJlep>KaHus1,yCTaHOBJICHHOT O JaHHOHTPUMEPHOpaboyenporpaMMo, BBIIEISIOT: HAyYHbIE3HAH
U1, YMEHUSAHUCIIOCOOBIIeHCTBHIN, criennpundecKkueuisTydeOHOronpeiMeTa «Xumus», BU/IbI
JIeATETbHOCTH o MOy YEHUIO HOBOTI'O 3HaHUS, €ero
UHTEpIpeTanu,Ipeo0pa3oBaHHIOUIIPIMEHEHHUIOBPA3ITUYHBIX YIeOHBIXMHOBBIXCUTYAITUSX |

IPECTaBICHNE03aKOHOMEPHOCTIXUII03HABAEMOCTHUBJICHUHIIPUPOABI, IOHUMaHUE OOBEKTUBHOM
3HQUUMOCTH OCHOB XUMHYECKOW HayKd KakK O0JIaCTUCOBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa O0Ied KyJIbTypbl W IPAaKTUYECKOMIEATENbHOCTH 4YeJIOBeKa B  YCIOBHAX
COBPEMEHHOTO 00IIecTBa; TOHUMAHHE MECTaXHUMUU CPEIUPYTUX €CTECTBEHHBIXHAYK;

BJIa/ICHUEOCHOBAMHIIOHATUHHOT0AMIapaTauCUMBOJINYECKOT OS3bIKAXUMUUAJIICOCTABIICHUA(DOPM
yJIHEOpraHMYECKUXBEUIECTB,yPABHEHUMXUMUYECKUXPEaKIUI(CONOpOHAANTOpUTMYYEOHBIX e
CTBUH);BIaieHueocHoOBaMuxumMuueckoitHoMeHkIaTypsi(IUP A CutpuBranbHOM ) HyMEHHUEUCIIONE3
OBaThEEISPEIICHUSyYEeOHO-
M03HABATENIbHBIX32/1a4CTIOMOIIBIOYYUTES ; YMEHHUEHCIIOIb30BaThMOIEIUISI00bSICHEHUSICTPOCH
M1aTOMOBHUMOJIEKYJIIIOAITOPUTMYCOIIOPOHA OIIPEIEIICHUS;

OpeJCTaBJICHHE O  CHCTEME  XUMHYECKMX 3HAaHMH W yMEHHE C  TIOMOIIbIO
y‘-II/ITeJIﬂHpI/IMeHSITI)CI/ICTeMyXI/IMI/I‘IGCKI/IX3HaHHfII[JIfchTaHOBJIGHH?IB33HMOCB$I3CI>1MG)KIIY
U3y4EHHBIM  MaTepUaJIOM W M[PH  [OJYyYCHHMH  HOBBIX  3HAHMH, a  Takke
BITPOIIECCEBBINOIHEHUYYeOHBIX 33/ TaHUHUTTPUPAOOTECHCTOYHUKAMUX IMIYECKOHUH(OpMAIInH,
KOTOpasi BKIIFOYAET:

BOKHENIIMEXUMHUYECKUCTIOHATUSA: XUMUYECKUUAJIEMEHT,aTOM,MOJIEKYJ1a,BEIIECTBO,IPOCTOCHUCIIO
YKHOEBEIECTBO,0IHOPOJHATUHEOTHOPOIHASICMECH,0THOCUTEFHBIEATOMHAsIIMOJIEK Y IIpHAsIMACC
BI,KOJIMYECTBOBEIECTBA,MOJIb,MOJISIPHAsIMACCA, MOJISIPHBIHO00BEM, OKCH T, KUCIIOTa,0CHOBAHUE,COJ
b(CpeaHss ), XuMUYeCcKasspeaKIHsl,peakIniCOeTMHEH S, peaKIIMUPA3TI0KEHUS, peaKIINH3aMeIIeHU s
, peakiuu oOMeHa, TeryIoBoM A(PPEKT peakimu, SK30- U IHIOTEPMHUUECCKUEPEAKIIUU, PACTBOP,
MaccoBasl JOJS XHUMHUYECKOrO0 JJIEMEHTa B COCIWHEHUHM, MAacCOBasJIOJss U MPOILIEHTHAs

KOHIICHTpaIUs BEIlleCTBA B pactBope, A7IpO aToma,
AIIEKTpUYECKHUIiCIIOaTOMa,aTOMHAsOpOUTAIIb,pPaInyCcaToOMa,BAICHTHOCTh,CTENIEHbOKUCIICHU S, X1
MUYECKast CBSI3b, AIEKTPOOTPHUIIATETHHOCTD, MOJIsIpHAS u HETIOoJIsIpHAS

KOBaJICHTHASCBSI3b,MOHHASCBS3b,METAJUTMUECKASACBI3b, KpUCTAITNYECKAsIpeIeTKa(aTOMHAs, HOHH
asi,MeTauIMuecKas, MOJICKyJIsipHas ), HOH,KaTHOH,aHUOH, JIEKTPOJIUTUHEITIEKTPOITHUT,IIEKTPOIIUTH
YecKasAUCCOIMAIIHS, PEaKIIMMMOHHOT000MEHa, 0KUCIIUTETHHO-
BOCCTAHOBUTEIbHBICPEAKIINH,0OKUCITUTETbUBOCCTAHOBUTENb,0KUCIIEHHE W BOCCTaHOBJICHHE,
AIEKTPOIU3, XHUMHYECKOE paBHOBECHE, o0OpaTtumbie
WHEOOpaTUMBIEPEAKIINH,CKOPOCTHXUMHUIECKONPEAKITNN, KaTaTN3aTOP,IPEACTIbHOOMYCTHMAS
koHneHTpanus (I1JIK),koppo3us MeTanioB,CIiiaBsbL;

OCHOBOITOJIAraroIre 3aKOHBI XHMHH: 3aKOH COXpaHEHUsI MaccCHhl,
[lepunonnueckuitzakon/l.M.MeHneneeBa,3akoH MOCTOSTHCTBACOCTaBa,3aKOH ABOTaJIpo;
TEOPUUXHUMHU:aTOMHO-

MOJIEKYJISIPHASTEOPHUS, TEOPUAIIEKTPOIUTUYECKONAUCCOLUALINH,aTAKKENTPEACTABICHUIOHAYYHBI
XMETOJIaXITO3HAHUS,BTOMYHUCIIE AKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAX MCCIEHOBAHUS
BEILIECTB U U3YYCHUSAXUMHUUYECKUXPEAKLIUI;

MPEICTABIICHUE 0 MEePUOINYECKOM 3aBUCUMOCTH CBONCTB XUMHUYECKUX
BHGMGHTOB(paI[I/IyCaTOMa,3H€KTp00TpI/IHaTeHBHOCTL),HpOCTLIXI/ICJIO)KHI:IXBGH_ICCTBOTHOJIO)KGHI/ISIB
nemenToBBllepronnueckoiicucTeMe(BMaIbIXIIEPUOIaX UTIIABHBIXTOATPYIIITAX )U3JIEKTPOHHOTOCTP



OCHHSIATOMA; YMEHUEOOBACHATHCBIA3BIIONOKEHUIIeMeHTaBl leproinieckoiCHCTEMECUNCIIOBEIM
UXapaKTepUCTUKaAMHU CTpOCHHS aTOMOB XUMHUYECKUX  DJIEMEHTOB (cocTaB u
3apsAasapa,00IeeUHCIIONICKTPOHOB), PACTIPEACTICHUEMAIICKTPOHOBIIOIHEPTETUIECKUM  YPOBHSIM
aTOMOB HEPBBIX Tpex MIepPHO/IOB, Kanus u
KaJIbIUs; KJIACCU(DUITUPOBATHXMIMHYECKHAEIIIEMEHTHICOMIOPOHAOIPE IETCHUSIPUINIECKOTO
CMbICTIa HU(PPOBBIXJAHHBIXIEPUOANYECKONTAOTHIIBI;

YMGHI/IeKJIaCCI/I(i)I/ILII/IpOBaTBXI/IMI/I‘-IGCKI/ICBHGMCHTBI,HCOpI‘aHI/I‘-IGCKI/IeBGH_IGCTBaI/IXI/IMI/I‘ICCKI/Ie

peaxkuu C onopou Ha CXEMBI; OTIpEeIeIATh BaJICHTHOCTh u
CTENEHbOKHUCICHUSXUMUUECKUXDIIEMEHTOB, BUIXUMUYECKONCBA3UUTUIIKPUCTATUTHUECKOM
CTPYKTYpBI B COCJIMHEHUSIX, 3apsn HOHA, Xapakrtep Cpelibl

BBO/IHBIXPACTBOPaXBEIIECTB(KUCIOT,0CHOBAHUN ),0KUCITUTEIILUBOCCTAHOBUTEIBIIO
ANTOPUTMYY4YCOHBIX ICHCTBUM;

YMEHHUEXaPaKTEPHU30BATHCONOPONHACXEMY(PH3NUECKUENX UMIUYECKUECBONCTBAIPOCTHIXBEIECTB(
KHCJIOPO/1,030H,B0I0pO/I,rpadut,aima3, KpeMHUH,a30T,pochop,cepa,xiop, HaTpuil, Kaluii, MarHui
,KaITbITU1,a]TFOMIHAH ,)KEJI€30 )UCIIOKHBIX BEIIECTB,BTOMYHUCIICNXBOIHBIX PACTBOPOB(BO1a,aAMMHUAK
,XJIOPOBOJIOPO/I, CEPOBOJIOPOT, OKCUBI M TUAPOKCUIBI MeTailioB | - IIA rpynm,antoMunus, Mmeau
(II), umnaka, xene3a (II u III), okcuner yrnepona (II ulV),kpemuus (IV), azora u gocdopa (I1I u
V), cepsl (IV u VI), cepuucras, cepnas,a3otuctas, a3otHas, pochopHas, yrojibHas, KpeMHUEBas
KHCJIOTa U UX COJIN);0MHUCHIBATh C OTIOPOH Ha IJIaH W KIFOYEBBIE CIIOBA; YMEHHUE MPOTHO3UPOBAThH
UXapaKTepU30BaTh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHHSIIOCIE
IpeIBapUTEIFHOTO aHAIN3A TI0/] PYKOBOJICTBOM IIE€arora, MIpUMEHEHNEBEIIECTB B 3aBHCUMOCTH
oT ux CBOJCTB, BO3MOYKHOCTh MPOTCKAHUS
XUMHYECKUXITPEBPAIICHUIBPA3THYHBIX YCIIOBHSX, BIUSHUEBEIIECTBUX UMHUECKUXITPOIIECCOBHAO
pPraHr3M4eII0BEKanOKPYKAIOIIYOIPUPOIHYIOCPEY;

YMEHHUECOCTABIIATHIIO00PA3ILy,CXeME,alITOPUTMYYyICOHBIXICHCTBUMOJICKYIISIPHBIE W HOHHBIC
ypaBHEHMsT  peakuuii (B TOM  4YHMcle  peakuuid  HMOHHOTOOOMEHaMOKHCIUTENbHO-
BOCCTAHOBUTEJbHBIXPEAKLINHN ), WILTIOCTPUPYIOIIMXXUMUYECKUE CBOMCTBA M3YyYEHHBIX KJIACCOB /
Py HEOPraHUYECKUX BEIIECTB,
ATaKKEMOATBEP K IAIOIIM XTI €HETUYECKYIOB3aUMOCBI3bMEK TYHUMU;

YMEHHEBBIYUCIATHOTHOCUTEILHYIOMOJIEK Y ISIPHYFOUMOJISIPHYFOMACCHIBEIIECTB, MaCCOBYIOJIOJIO
XMMHYECKOTO 3JIEMEHTa BCOCIMHEHHH, MACCOBYIOJOJIIO BEIIECTBA B PACTBOpPE, KOJIHYECTBO
BEIIECTBA u ero maccy, 00BEM ra3oB
COnopoiHao0UIePOPMYJIbl; YMEHUETIPOBOAUTHPACUETHIIIOYPABHEHUAMXUMUUECKUX pEAKIIUIHA
XOANTHKOJIMYECTBOBEIIECTBA,00bEMIMACCYPEareHTOB MM IMPOJYKTOB PEAaKIUU C OMOpOW Ha
oOpas3ell, anropuT™ yueOHBIXICHCTBHIA;

BJIAJICHUE OCHOBHBIMU METOJaMHU HAy4HOTO MO3HAHUS (HabmonieHue,
U3MEpEHHE,IKCIIEPUMEHT,MOICTMPOBAHNE)IPUN3YYEHUNBEILIECTBUX UM UECKUX IBJICHUIC
onopon Ha JITOPUTM y4eOHBIX NEeNCTBUM; YMEHHE copMyIupoBaTh

POOIEMYHUIIPEUIOKUTHITy THESPEIICHHICIIOMOIBIOTIEJarora;3HaHHe0CHOBOC30ITaCHOHPAOOTHI C
XMMHUYECKUMH BEIIECTBAMH, XUMHYECKOH MOCYI0H 1 J1ab0paTOPHBIMOOOPYIOBAHUEM;

HaJIMYUe TMPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYILECTBJICHHS CIEAYIOIIMXXUMHUYECKHX
HKCIEPUMEHTOB 107 PYKOBOJACTBOM YUUTENS ¢ OOCYKICHHEM IUIaHApaOOTHIMIM COCTABICHUEM
TaOJIULIBL:

U3y4eHHEHONHNCaHUePU3NUECKUXCBOIICTBBEIIIECTB;

03HaKOMJIEHHEC(HU3NUECKUMUNX UMUYECKUMHUSIBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKN TPOTEKAHNS XUMHUECKUX
peaxkuii;u3y4eHnecnoco0oBpa3ieieHus CMeceil;

MOJIy4YEHUE KUCIOPOJa U U3YyUEHHE €r0 CBOMCTB;0IyYEHUEBOI0OPOIANN3yYEHNEETOCBONCTB;
IIOJIyYEHHUE YIIIEKHUCIIOTO ra3a U U3y4EHUeE €r0 CBOKCTB;II0Iy4YeHHEaMMUAKal N3Y4EHUEETO
CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEICIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTOBEIIECTBA;



HUCCIICO0BAaHUEC U OIIMCAHUEC CBOﬁCTBHeOpFaHquCKHX BCIICCTB PA3JIMYHBIX KJIACCOB;
MIPUMEHEHUEUHIMKATOPOB(JIaKMYyca,METHIIOparkandeHoI(TaienHa)yisionpeeieHusIXapakTepa
CpeIbl BpAaCTBOPAX KUCIOTHUIIIETIOUEH;

U3yUYCHHE B3aUMO/ICHCTBHUS KACIOT € MeTajlulaMH, OKCHJIAMH
MCTAJIJIOB, paCTBOPUMBIMUHU HCPACTBOPUMBIMHOCHOBAHUAMMU,COJIAMU,;
MOJTyYCHUEHEPACTBOPUMBIXOCHOBAHHIA;

BBITECHEHHUEOITHOTOMETAILIAIPYT UMU3PACTBOPACOJIH;
ucclieIoBaHneaM(OTEPHBIXCBOMCTBIHIPOKCHIOBATIOMUHUSY IUHKA;

pemiCHuC OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC «OCHOBHEBIE
KJIaCCbl HCOPTaHUYCCKUX COGﬂHHeHHﬁ));
pemiCHUC OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC

«OIEKTPOIIUTUIECKAS TUCCOIINALIHSY;
pelLIeHHEIKCIIEPUMEHTATbHBIX3aJaurioTeMe«Bak HeHITeHeM e TaJUTbIMMX COSTUHECH U,
pelIeHnedKCIIepIMEHTATIbHbIX 331a4noTeMe «BakHeHIITeMe TaIbINMX COS TNHEHUS»;
XUMHYECKHE HKCHEPUMEHTHI, WUIIOCTPUPYIOIINE TPU3HAKKA TNPOTEKAHUS PEAKIUHHOHHOTO
obMeHa;
Ka4eCTBEHHBIEPEAKIIMUHAIIPHCYTCTBYIOIINEBBOIHBIX PACTBOPAXUOHBI: XJIOPU/I -,0pPOMUI-, HOAH/T-
,cyabdar-,pocdar-,kapOoHaT-,CHINKAT-aHUOHBI, THAPOKCUI-OHBI, KaTHOHBIAMMOHUS, MarHus,
KaJIbLusl, aIFOMUHUS, Kkene3a (2+) mwkenesa(3+),menu (2+), LMHKa;
YMEHHEIPEACTaBIAThPE3yIbTaThIIKCIIEPUMEHTAaB(OPMEBBIBOJIOB, T0KA3aTEIbCTB,IPahUKOBUTAO
JMIMBBISBIATEAMIINPHYECKNE3aKOHOMEPHOCTH;

BJIaJICHUE MPaBUIAMHOE30M1acCHOT0 0OpAIIeHHSC BELIECTBAMH, UCIIOIb3YEMbIMHUB [TOBCEIHEBHOMN
JKU3HU, a TakKe TpPaBUJIAMH IOBEACHHS B LEISIX COCPEKCHHUS3IOPOBBSI U OKpPYKAIOIIEH
NPUPOIHON Cpelpl; MOHUMaHUE Bpena (OMACHOCTH)BO3JIEHCTBUS Ha IKHUBBIE OPraHU3MBI
OTpEeIeTICHHBIX BEILIECTB, a TaKKe
CIIO0COOOBYMEHBIICHUSUIIPETOTBPALLICHUSUXBPETHOTOBO3ACHCTBUS;IOHUMAaHUE3HAYCHUSKUPOB,
0eJIKOB,yIJ1€BOIOBAIIOpPraHN3MadyeI0BEKa;

BJIa/ICHNEOCHOBAMUXMUMHUYECKONTPaMOTHOCTH, BKIFO YA yMEHUEIPABUIIbHONUCIIOIB30BATHU3
yU€HHbIEBEIlleCTBauMaTepHUaIbl(BTOMUHNCIIE,MUHEPAIbHBIEY00PEHN S, METAIBIMCILIIABBL, TPOTYK
THINEPePadOTKUIPHPOTHBIXUICTOUHUKOBYTIIEBOI0POI0OB(YTJISL, TPUPOJHOTOra3a, He(TH )BOBITY,ce
JbCKOMX 0341 CTBE,HallPOM3BO/ICTBE; YMEHUENPUBOIUTHIIPUMEPBITPABUIBHOTO
MCII0JIb30BAaHUAN3YUECHHBIXBEILIECTBU MaTEPUAIIOB;

YMCHHUE YCTAaHABJIMBATb CBA3U MCKAY PCaJIbHO Ha6J'IIO]:[aeMI>IMI/I XUMHUYCCKUMUABICHUAMHU H
nmponeccamu, IPOUCXOAAIIMMU B MAKpPO- U MHKPOMUPE, O6’B${CHHTLHPH‘{I/IHLI MHOFOO6paBI/I$I
BCIICCTB, YMCHUC HHTCIpHUPOBATH XHUMHUYCCKUC 3HaAHHUACO 3HaHHUAMU
I[pyTI/IXyLIC6HBIXHpe,Z[M€TOBCHOMOIJ.U:I-OHGI[@.FOFB.;

npeJcTaBieHueochepaxnpodeccuoHaIbHON 1A TEIbHOCTH,CBSI3aHHBIX CXMMUEH N COBPEMEHHBIMU
TEXHOJIOTUSIMH,0CHOBAaHHBIMHHAIOCTI)KEHUSIXXMMUYECKOHHAYKHU ; HATHYHEOTIBI TApaOOTHICPA3INY
HBIMUHMCTOYHUKAMUHUH()OPMALIUUTTOXUMUN(HAYYHO-
NOMYJISIPHASIINTEPATypa,ClIOBapy,CIIPABOYHUKN, WHTEPHET-PECYPCHI) C ONOPOM Ha AJITOPUTM:
yMEHHe
00BEKTUBHOOLIEHUBATHHUH ()OPMAIIMIOOBEIIECTBAX, UXITPEBPAILEHUSAXUITPAKTUYECKOMITPUMEHEHUN

TpedoBaHUAKIPeAMETHBIMPE3YJIbTATAMOCBOCHUAIYYeOHOT OIIPeIMeTa
«XuMus»,pacnpeaeeHHbIeNOroAaMo0ydeHus
Pe3ynbrareinorogampopMyIupyrOTCSIIONPUHIMITY 100aBI€HUSHOBBIXPE3YIbTaTOB OT Trojia K
roJy, y’K€ Ha3BaHHbIE B IPEIbIAYIIUX IOJaxX MO3ULUHU, KAKIIPABUIIO, TOCIIOBHO HE IIOBTOPSIOTCH,
HO YYHUTBIBAKOTCS (pe3ynbTathl 04YEPETHOTO roJarno
YMOJIYaHUIOBKIOYAIOTPE3YNbTAThIIPEABI Y ILIUXIIET).



8 KJIACC

paCKpBIBaTBCMBICJ'IOCHOBHBIXXI/IMI/ILICCKI/IXHOHHTI/II‘/’I2aTOM,MOHeKYHa,XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,
MpoCTOC BC€IICCTBO, CJIOKHOC BCIICCTBO, CMECCH (OI[HOpOI[HaSI
HHeo,HHOpO,HHaH),BaJ'IeHTHOCTB,OTHOCI/ITCHBHaHaTOMHaf[I/IMOJ'IeKyanHaHMaCCa,KOJ'II/I‘ICCTBO

BCIICCTBA, MOJIb, MOJIIpHas mMmacca, MaccoBast J0JIA XUMHYCCKOI'o

3JIEeMEHTaBCOEAMHEHUU, MOJISI PHBIHO0BEM,0KCH T, KUCII0Ta,0CHOBAHUE,COJTb, 2IeKIMPOOMPUyamens
Hocmbz,CTeHeHLOKI/ICJIeHI/ISI,XI/IMquCKas{peaKuml,Kﬂaccmpmcaunﬂpealcunﬁ:peaKuHHcoez[HHeHHﬁ,
peaKUUPA3N0KEHUS,pEaKIIMU3aMeIICHHs], peakuud OOMeHa, 5K30- U OJHIO0TEPMHYECKHE
peaKkuuu; mennosol d¢h@exmpeakyuy, SAPO aTOMA, SIIEKTPOHHBIA CIOW aroma, aToMHas
opOuTab, panuyc
aTOMa,XUMHUYECKasICBA3b,IOJIIPHASIMHETIONAPHAIKOBAJICHTHASICBA3b, MIOHHASICBA3b, NOH,
KaTHOH,aHHOH,PAaCTBOP,MaCCOBASI0JIABEIECTBA(TIPOIICHTHASIKOHIIEHTPALIHS )BPACTBOPE;
WJUTIOCTPUPOBATHB3aUMOCBA3bOCHOBHBIXXUMUUECKUXTIOHATUH(CM.I1. 1) UIPUMEHATBITUIIOHATHUS
IIPU ONHMCAHUMBEIIECTBUUXIIPEBPALLICHU;
HCTIO0JIb30BaThXUMHUYECKYIOCHMBOJIMKYIJISICOCTABICHUS(DOPM yIIBEILIECTB, MOJICKYIISIPHBIX
YpaBHEHUUXUMHYECKUXPEAKIINI,3TIEKTPOHHOr0 OanaHca;

OINpEAEATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX; CTENEHbOKHCICHUS
9JIeMEHTOB B OWHapHBIX  COCOUHEHHSX C  ONOpOM  HA  ompeieneHus, B
TOMYMCIIECTPYKTYPHPOBAHHBIE; [IPUHAICKHOCTHBEIECTBKONPEIEIEHHOMYKIIACCYCOEAMHEHUMIT
oopMynam;BUIXUMUYECKONCBA3U(KOBAJICHTHASUUOHHAS ) BHEOPTaHUYECKIX COCIMHEHUSX;
HMMETBIIPECTABIEHUEOCUCTEMEXUMUYECKUX3HAHUM, YMETBCIIOMOILBIO YUUTEIIS IPUMEHSITD
CHUCTEMY XMMUYECKUX 3HAHUU, JIJIs1 YCTAHOBJICHHS B3aUMOCBA3UMEXKAY U3YUCHHBIM MaTepUaioM
u npu HOJIyYEeHUHN HOBBIX 3HAHUH, a TaKxKe pu
paboTecrucTouHUKaMUXUMUYeckonHpopmarn. OpueHTUPOBATHCIBIOHATUAXHOTIEPHUPOBATH
UMU Ha 0a30BOM YpOBHE, NPHUMEHATh INPU BBINOJIHEHWH YYEOHBIX 3aJaHUMM peLIeHUU
pacyeTHbIX 3aJad ¢ ONOpPOH Ha alrOpUTM Y4YEeOHBIX ACUCTBUI HM3yuEHHBIC3aKOHBI U TEOPHM:
3aKOH COXPaHECHUS MAacchl, [Tepuoanueckuit 3aKOH H.N.
MemnneneeBa,3akornocmoancmeacocmasa, 3aKOHABOrapo;aTOMHO-
MoJieKymsipHasTeopus.CoOOTHOCUTh ~ O0O3HAU€HHUs,  KOTOpble  HMMEITCS B Tabiuuue
«Ilepnonnyeckas
cucreMaxuMuueckuxanemeHToB/l.M1.MenieneeBa»CunciI0BBIMUXapaKTEPUCTUKAMUCTPOCHUSIATO
MOBXUMHUYECKUXITEMEHTOB(COCTaBU3apsAIs11pa,0011eedrCcI03IEKTPOHOBHPACTIPEIETCHUEUXITOAT
€KTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATbX UMUYECKHEITIEMEHThI; HEOPraHMUECKUEBEIECTBA; X UMHUUECKUE peakluu (1o
YHCIly U COCTaBy y4YacTBYIOIIMX B PEAKIMM BELIECTB, NOTEMIOBOMY 3P (EKTy, IO U3MEHEHUIO
CTETIEHU OKUCJICHUS! XUMUUECKUX JIEMEHTOB) COMOPOItHA CXEMBI;

XapaKTepU30BaTh(OMUCHIBATH )OOIIMEXUMUYECKUECBOMCTBABEILIECTBPA3IMUHbIX KJIaCCOB,
NOATBEP)KJasl  ONHMCAHWE  NPUMEPAMH  MOJIEKYJSIPHBIX ~ YPAaBHEHUICOOTBETCTBYIOIUX
XUMUYECKUXPEAKIIUICOITOPONHA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOECHUS;BO3MOKHOCTHU

IMPOTCKAHUA XUMHUYCCKUX np eBpameHHﬁ B Pa3IIMYHBIX YCIOBUAX
HOCJICHpCI[BapI/ITCJIBHOTOO6CY)KI[CHI/I}I CIIcaarorom,
BBIYUCIIATEOTHOCUTEIIBHYIOMOJICKYIIAPHYIOUMOJIAPHYIOMACCBIBCIIECTB, MAaCCOBYIO JOJIO

XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEJUHEHHS; MacCOBYIO JIOJIIOBELIECTBA B PacTBOPE;
MIPOBOIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKOW PEaKINU COMOPOHA ajTOPUTM;
IPUMEHATHOCHOBHBICOTIEPAIMUMBICTUTEIbHON 1eATEIbHOCTU—AHATU3UCHHTE3, CpaBHEHHE,
0000111eH1e, cucTeMaTH3aIus, KilacCUpUKaLs, BBISIBJICHUETIPUYHHHO-
CJI€ZICTBEHHBIXCBS3EH—IAN3ydE€HUSICBOUCTBBEIECTBUXUMUUECKUX PEAKIIHIA; €CTECTBEHHO-
HayYHBIE  METOJbI MTO3HAHUS - HaOmoeHne,
U3MEPEHUE,MO/IEINPOBAHUE,IKCIIEPUMEHT (Peaib HbIUUMbICIEHHbI1)TIOIPYKOBOICTBOMIIEATOra;C
Je0BaTh npaBUIaM MOJIb30BAHUS XMMHYECKON HOCYHOH "
71a00paTOPHBIMOOOPYIOBAaHHEM,aTAKKEPABUIAMOOPaIICHUSICBEIIECTBAMUBCOOTBETCTBUIC



HHCTPYKIUSAMU TI0 BBIIOJIHCHUIO naGopaTopHHx XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO
HMCOOMPaHUIOTa3000pa3HBIXBEIICCTB(BOIOPOIANKUCIOPO/IA), IPUTOTOBICHUIOPACTBOPOB c
onpeacnEéHHON MAacCOBOM JoJein pacTBOPEHHOTO BEILIECTBA; IUIAHUPOBATh
UITPOBOAUTHXUMHYECKHEIKCIIEPUMEHTHIIOPACIIO3HABAHUIOPACTBOPOBILEIOYEHUKUCIOTCIIOMOIIIb
IOWHIMKATOPOB(JaKMYC,peHon(ranent, MeTUIOPaHKHUIP. ),[I0ATBEPKAAOIINXKAYECTBEHHBIHCOC
TaBHEOPraHMYECKUXBEUIeCTB(KaueCTBEHHbIEpEaKIIMUHA HOHBI))I0APYKOBOICTBOMIIEIArOra.

2

30ecy u danee Kypcusom 0603HAYAIOMCS NIAHUPYeMble NPEeOMeMHbLe Pe3YIbInamyl, KOmopble
Mmozym bvimb nomenyuaibHooocmueHymol ooyuarowumcsc 3IIP, none
ABNAIOMCA0OA3AMENLHBIMU.

9 KJIACC
PacCKpbIBaTbCMBICIIOCHOBHBIXXUMUYECKUXTTOHSATHI : XHMUYECKUINAIEMEHT,aTOM,MOJIEKYJI1a,NOH, Ka
THUOH,aHNOH,IPOCTOEBEIIECTBO,CII0KHOEBEIIECTBO,BATIEHTHOCTb,3JIEKTPOOTPULIATENILHOCTb,CTEE
HBOKHUCJICHUS, XUMHUECKAIPEaKIIUs, X UMHUUECKAACBSI3b,Men1080U3 G dexmpearyuu, MOIb,MOISIPH
BIHOOBEM, PACTBOP;MEKTPOIHUTEI, HEIJICKTPOIUTHI, ANEKTPOIUTHYECKAS AUCCOIMAIUS, PEAKIINN
MOHHOTOOOMEHA, KaTajau3aTop, Xumuueckoe pagHogecue, obpamumvlie U Heobpamumvie
peaxkyuu, OKUCIUTEIbHO-
BOCCTaHOBUTEIbHBIEPEAKIINHU,0KUCIUTEIb,BOCCTAHOBUTENb,0KUCICHUENBOCCTAHOBICHUE,AIJIOTP
onusi,aM()OTEPHOCTh, XUMUUECKASICBSA3h(KOBAJICHTHAS, HIOHHAS, MeTajuImiecKasi),
KpUCTAJUTMYECKas peméTka, Koppo3us Memainnos,
CN1a8bl; CKOpocmbXuMuyeckoupeaxkyuu, npenenbHogonyctumaskonuentpanusi(I11/1K)semecrsa;
WJLTIOCTPUPOBATHB3aUMOCBSA3b0CHOBHBIXXUMUUECKUXTTOHATUN(CM.II. | )UTPUMEHATHITUIIOHATHUS
[IPUOINMCAaHUHUBEIIECTBUNXIIPEBPAIICHU;
MCIOJIb30BaTh3HAKMHCUMBOJIBIISIPUKCATUUPE3YIbTATOBHAOIIIOICHUH,COCTaBICHUSI(OPMYTBEII]
€CTBUYpPaBHEHUNXMMHUUYECKUXPEAKIINI,3aiCUJaHHbIX yCII0BU3a1a4. M crionb30BaTh0003HAUEHN
s,umeromuecsslleproguueckoiicucTeMenTadIMIEepacTBOPUMOCTHKUCIIOT,0CHOBAaHUMHUCOIEHBBO
JIeIJISIBBINIOJTHEHUA3aJaH U . ONIPE eI ThBAIEHTHOCTbUCTENIEHbOKUCIIEHUIX MMUUECKHUXAIIEMEHTO
BBCOEIMHEHUAX PA3IIMYHOTOCOCTaBa; IPUHAIEKHOCTHBEILECTBKONIPEIEIEHHOMYKIIACCYCOEIUHE
HUIICOMIOPOITHAOIIPEIETICHH S, BTOMUNCIIECTPYKTYPUPOBAHHbIE; BUBIXUMUUYECKONCBA3H(KOBAJIEHT
Has,MOHHAs,MeTaIJINYecKas ) BHEOPraHUI€CKIX COeIMHEHUSX ;3apsIIMOHATIOX UMIUECKOo (hopMyIie
;XapakTepcpe1bIBBOAHBIXPACTBOPAXKUCIOTUIIETIOUYEH, mMUnKpucmaiiuieckoupeuémkuKOHKpemH
ozogewecmsa,
packpsiBaTbembicil lepuoanueckoro3zakona/l.Ml.MeHneneeBan 1eMOHCTPUPOBATHETOITOHUMAHHE:
onucvlisamvuxapaxmepuzosamptadnuunyropopmyllepuonnyeckoicucTeMbIXUMUYECKUXAJIEMEH
TOB:pa3IMYaThIOHATUATIaBHAssHOArpynna(A-rpynna)»u«inodounasnoarpynmna(b-
Tpymma)»,Malblen00NbITUENIePUObl;  coomHocums  0003HAYEHHs, KOTOpbIE HMMEIOTCS B
NePUOANYECKON TaOJIUIEe, CUMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XUMHYECKHX
AIIEMEHTOB (COCTaB M3apsJl sJpa, OOIIee YHCIO 3JIEKTPOHOB U paclpelesieHue HuX I0
AIIEKTPOHHBIM CJIOSIM);00b5CHAMb OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX
AJIEMEHTOB HMUX COEIWHEHUW B Mpelesax MajblX MEPHOJOB M TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUSIUX aTOMOB;

KIIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA;

XUMHUUYECKHE peakluu (M0 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIMH BEIIECTB, MOTEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHHUS XMMUYECKUX 3JIEMEHTOB) COIOPOHHA CXEMBI;
XapakTepu30BaTh (OMHUCHIBaTH) OOIIME MW CHEIU(UUESCKHE XUMHUYECKHE CBOMCTBABEIIECTB

Pa3IUYHBIX KJIaCcCOB, MOATBEPK1ast OIHCaHue npuMepamMu MOJIEKYJISIPHBIX
MHOHHBIXYPAaBHEHUHCOOTBETCTBYIOIINX XUMUYECKUXPEAKIIMICOIIOPOMHACXEMBI;
COCTaBJISITh ypaBHEHUS AIEKTPOJIUTUUECKON JYCCOLIMAIUU KHCJTIOT, nienoyueit

MCOJICH; TOJTHBICUCOKPAIIEHHBICYPAaBHEHUA PEAKIINHHOHHOT00OMEHA; ypaBHEHUA PEAKIINH,
MOATBEP)KJAIOIUX CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEKIAY BEIECTBAMHUPA3INYHBIX



KJIACCOB;

PaCKpBIBATHCYITHOCTHOKHUCITUTEIBHO-
BOCCTaHOBUTEIIbHBIXPEAKIIUHIIOCPEICTBOMCOCTABICHUSIDIIEKTPOHHOT 00aIaHCad TUX PEAKIIHIA;
POTHO3UPOBATHCBOICTBABEIIECTBB3aBUCUMOCTHOTUX CTPOCHHSI;BO3MOKHOCTUIIPOTCKAHUSIX MU
YEeCKUXIPEBPAIICHUHTIOCTETIPEIBAPUTEILHOTO00CY K ACHHS CIISIarorom;
BBIYUCIISITHOTHOCUTEIIbHYIOMOJICKYIIIPHYFOUMOJISIPHYFOMACCHIBEIIECTB;MaCCOBYIO TIOJTEO
XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyse COCOUHEHHS; MacCOBYIO JIOJIIOBEIIECTBA B PacTBOPE;
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOW PEaKIIUU COMOPOHHA aJTOPUTM;
CJIeIOBATHIIPABUIAMIIONB30BAHUIXIMHUECKONTIOCY IO IIa00paTOPHBIMOOOPYIOBAHHEM, ATAKKE
paBUIAMOOPAIICHHUSICBEIECTBAMUBCOOTBETCTBUUCHHCTPYKITUSIMH o BBITTOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKHIX OTIBITOB 1o MOJTyYEHUTO
MCOOMPAHUIOTa3000pa3HBIXBEIICCTB(aMMHUAKANYTIICKUCIIOTOTa3a);
MIPOBOAMTHPEAKIINH,TIOITBEPKIA0IIHEKAYeCTBEHHBICOCTaBPA3INYHBIX BEIIECTB: PACTIO3HABATHO
MBITHBIMITYTEMXJIOPUA-OpOMU -, uOAU -, KapOoHaT-,pocdar-,cunukar-,cynbhar-,rTuIPOKCH/I-
MOHBI,KATHOHBIAMMOHHUSIMAOHBIN3YICHHBIXMETAIIOB, IPUCYTCTBYIOIIHE
BBOJIHBIXPACTBOPAXHEOPTaHUYCCKUXBEIIECTB;
MPUMEHSTHOCHOBHBICOTICPAITUUMBICTUTCIILHONICATETHHOCTH—
aHAJIM3UCHHTE3,CPaBHEHHE,000011ICHNE, CHCTEMATH A0, BBISIBIICHUETIPUUUHHO-
CJICZICTBEHHBIXCBSI3CH—ISIM3YYCHUSICBONCTBBEIIECTBUX UMUYCCKIX PEAKIIHIA;€CTECTBEHHO-
HAYYHBICMETOIBITIO3HAHUSI—

HaOJI0ICHNE, I3MEPEHIE,MOJICITMPOBAHIE, IKCIICPUMEHT(PEaTbHBIHMIMBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHnmue
n/ | pasgenoB U TeM Bcer Kontpoannsl | IIpaktnueckn (pposrIc)
0 | IporoaMMoL 6p p p o0pa3oBaTe/bHbIE
porp 0 € paooTnl € paooThIl pecypes
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XHUMHS — BayKHas
ZS;I:CCTT]:OSHELHI/I}I Hu bubmoreka LOK
11 N 6 1 2 https://m.edso0.ru/7f4183
MPaKTUYECKON 7
NEeATEILHOCTH -
JeJI0BeKa
BemectBa u bu6mmoreka [IOK
1.2  xummuyeckue 15 1 https://m.edso0.ru/7f4183
peaKkuu ic
Htoro no paznemny 21

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3zayx.

Kienopoyt bubmuorexa [JOK

2.1 ' 6 1 https://m.edso0.ru/7f4183
[TonsiTre 06 7c
OKCHIaX —
Bonopoa. [lonstue bubnnoreka [JOK

2.2 | 0 KHCIIOTax H 8 1 https://m.edso0.ru/7f4183
COJIsIX 7c
Bopna. PactBopsl. bubnnoreka [JOK

2.3 | Tlonsitue 00 5 1 1 https://m.edso0.ru/7f4183
OCHOBAaHUAX 7c
OCHOBHBIE KJIACCHI bubnuotexa [JOK

2.4  HEopraHMYECKHX 11 1 1 https://m.edsoo0.ru/7f4183
COeTMHEHNN 7c

Hroro 1o pasneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucreMma XHMHYECKHX 31eMeHTOB /1.
H. MenaeneeBa. CTpoeHue aroMoB. XuMH4YecKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJ/IbHbIC PEAKIHMHU

3.1

3.2

Ilepuonnueckuii
3aKOH U
Ilepronnueckas
cuctema
XUMHYECKHX
anemenToB /l. U.
Meneneesa.
Crpoenue atoma

XnMuueckast

CBSI3b.

OKHCIUTEIBHO- 8 0
BOCCTAHOBHUTEIIHHEI

€ peaKIuu

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

bubmuorexa [JOK
https://m.edso0.ru/7f4183
7c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK

HUroro mo pazneny 17 https://m.edso0.ru/7f4183
ic
OBUIEE
KOJIMYECTBO
YACOB I10 68 6 6
[TPOIT'PAMME
9 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
n/ | pasjeoB U TeM Bcer KonrpoabHsl IIpakrnuyecku (wnbpossie)
I NpPOrpamMMmsbl 0 e padoThbl e padoThbl obpasoparebHbie
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEeHUE U
yriayOieHue 3HaHu’ Bbu6mmoteka [JOK
1.1  OCHOBHBIX 6 1 0 https://m.edso00.ru/7f41a63
pas3zenoB Kypca 8 6
KJiacca
OcHoBHBIE
3aKOHOMEPHOCTH Bubmorexa LIOK
1.2 4 0 0 https://m.edsoo.ru/7f41a63
XUMH1ECKUX 6
peakiuit
DNeKTpoUTHIECKa
sl UCCOITHAIIMSA. bu6nmorexa LIOK
1.3 | Xumudeckue 8 1 1 https://m.edsoo.ru/7f41a63
pEeaxIyu B 6
pacTBopax
Hroro mo pazueny 18
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
O61mmas
XapaKTEePUCTUKA bubmmnoreka HOK
2.1 XUMHYECKHX 4 0 1 https://m.edso0o.ru/7f41a63
ni1eMeHTOB VIIA- 6
rpynmnsl. ['anorenst
O6mmas
XapAKTEpICTHKG utorexa LIOK
2.2 6 0 0 https://m.edsoo.ru/7f41a63
anemMeHToB VIA- 5
rpynnsl. Cepa u eé€ B
COCTUHCHHUS
O6mmas
XapaKTepUCTHKA
XUMHUYECKHUX but6mmoreka [IOK
2.3 anemenTtoB VA- 7 0 1 https://m.edsoo.ru/7f41a63
rpymnimel. A3or, 6
dochop n ux
COCTUHCHHUS
2.4 | OOmas 9 1 2 but6mmorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTepUCTHKA
XUMHYECKHX
anemMeHToB IV A-
IpYIIBL. YTIEpOa U
KpPEMHUM U UX
COCJIMHECHHUS

Hroro no pazneny

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

26

https://m.edsoo.ru/7f41a63
6

. bubnunorexa LIOK
3q OQbmme caoiictsa 4 https://m.edso0.ru/7f41a63
METAJIJIOB 6
Baxneiimme bubnunoreka LIOK
3.2 | MeTaJUIBI B UX 16 https://m.edsoo.ru/7f41a63
COCOUHCHMUS 6
Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrtBa n
4.1 wmaTepualbl B
KU3HU YeJIOBeKa

Hroro no pazneny
OBUIEE
KOJIMYECTBO YACOB
10 TIPOI'PAMME

4

68

bubnuoreka [IOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., CnaakoB C.A., AKITMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A., AKHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

[IpernogaBaHre €CTECTBEHHO-HAYYHBIX MPEAMETOB B YCIOBUSX OOHOBIICHUS COJICPIKAHUS
oOmiero oOpazoBanus: Meroauyeckoe nocodue / [[lentun A.1O., 3arpannunas H.A., Hukumosa
E.A. u gp.]; mon pea. A.JO. Ilentmuna—M.: ®I'BHY «MHctutyT cTparerud pa3BUTHUS
obpazoBanust PAO». 2021.— 184 c.

Meroaunueckoe mocobue. Xumus. 8-9 kmaccel 6a30BbIit ypoBeHb (2022 1.)

Meronudyeckue  peKOMEHIAUU 10  (OPMHUPOBAHUIO  (PYHKIMOHATBHOW  TPaAaMOTHOCTH
obyugarommuxcs. 5-9 kimaccer (2022 1.)

WubopManinoHHO-METOIUIECKOE MUCHMO
00 0COOEHHOCTSIX penogaBaHus y4eOHOro npeaMeTa «XUMHUS»
B 2024/2025 y4e6HOM roy

Metoauueckue pexomeHaanuu. CuctemMa OIEHKHA JOCTHKEHHHM MJIAHUPYEMBIX MPEAMETHBIX
pe3yabTaToOB OCBOCHUS yueOHOro npeamera “Xumus”. 8-9 kimaccer (2023 1.)

Metoauueckoe mocobue. JlOoCTHKEHHE METalpeIMETHBIX pe3ylbTaTOB B paMKaX H3yYeHUs
NPEIMETOB €CTECTBEHHO-HAYIHOT0 0J10Ka. 5-9 kmaccer (2023 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://resh.edu.ru/ Poccuiickas 37eKTpoHHas IKOJIa

https://mob-edu.ru/ MoGuiibHOE 35IeKTpOHHOE 00pa30BaHKe

https://uchi.ru/ Yuu.py

https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F Omnaiin mkosa ®okchopa
http://www.vaklass.ru/ SIKnacc

Tpenaxep "O06nako 3Hanuit". Xumus. § xinacc. OO0 "®uzukon Jlad"

Tpenaxep "O06mnako 3nanuit". Xumus. 9 kiacc. OO0 "duzuxon Jlad"

O0P "Jlomamnue 3axanus OcHoBHOe ob1iee oOpazoBanue. Xumus'". 8-9 kmace. AO

N3patensctBo "[IpocBemenue"

Bceepoccuiickue mposepounsie padoTsl 8 kiacc. Xumust OO0 "SAKnacc"

Xumust. 8-9 knaccel TAOY BO MITTTY https://metod711mgpu.tilda.ws/chemistry classes
Xumusa 8 OO0 "CBE-POBPA3OBAHUE"

Xumusa 9 OO0 "CBE-POBPA30OBAHUE



https://edsoo.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-po-formirovaniyu-funkczionalnoj-gramotnosti-obuchayushhihsya-5-9-klassy-2022-g/
https://edsoo.ru/2023/08/07/metodicheskie-rekomendaczii-po-formirovaniyu-funkczionalnoj-gramotnosti-obuchayushhihsya-5-9-klassy-2022-g/
https://edsoo.ru/2024/07/22/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-himiya-8-9-klassy-2023-g/
https://edsoo.ru/2024/07/22/metodicheskie-rekomendaczii-sistema-oczenki-dostizhenij-planiruemyh-predmetnyh-rezultatov-osvoeniya-uchebnogo-predmeta-himiya-8-9-klassy-2023-g/
https://edsoo.ru/2023/12/20/dostizhenie-metapredmetnyh-rezultatov-v-ramkah-izucheniya-predmetov-estestvenno-nauchnogo-bloka-5-9-klassy-2023-g/
https://edsoo.ru/2023/12/20/dostizhenie-metapredmetnyh-rezultatov-v-ramkah-izucheniya-predmetov-estestvenno-nauchnogo-bloka-5-9-klassy-2023-g/
http://resh.edu.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://mob-edu.ru/
https://uchi.ru/
https://uchi.ru/
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
http://www.yaklass.ru/
http://www.yaklass.ru/
https://metod711mgpu.tilda.ws/chemistry_classes
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