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I[TOACHUTEJIBHAA 3AIINCKA

[TpumepHas pabodasi mporpaMma 1Mo XUMHUH i1 OOYYarOIIUXCsI C 3aIePKKOM MCUXHUECKOTO
pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMs COCTaBICHA B COOTBETCTBUU C
DdenepallbHBIM TOCYTaPCTBEHHBIM 00Pa30BaTEIBHBIM CTAHAAPTOM OCHOBHOTO OOIIETO 00pa30BaHuUs
(ITpukaz Munmnpocsemienust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
octuun Poccuiickoit @enepanuu 05.07.2021 r, per. Homep 64101) (manee — ®I'OC OO0O0),
[IpuMepHO#l amanTUPOBAaHHOW OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMON OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00yUaIONIUXCS C 3aIePKKON meuxudeckoro pasputus (manee — [TAOOIT OOO 3I1P),
[TpumepHoit paboueli mporpaMmbl yueOHOTO mpeameTa « XuMus» (6a30BbIil ypoBeHb), [IpuMepHoit
MPOrpaMMOl BOCIIUTAHUS OOYYAIONIUXCS TPU TOJIYYCHHH OCHOBHOTO OOIIEro oOpa3oBaHUS, C
y4eTOM paclpeiesieHHbIX 0 KJaccaM MpOBepseMbIX TpeOOBaHMN K pe3yabTaraM OCBOCHHS
OCHOBHOH 00pa3zoBaTenbHOW MPOTPaMMBI OCHOBHOTO OOIIETro o00pa3oBaHUS © JIEMEHTOB
coZiepKaHUsl, TPEACTAaBICHHBIX B YHHBEpcaldbHOM Koaudukarope mno xumud, Konuenuuu
npernojaBaHus ydueOHoro mpeamera «XuMHA», B 00pa3oBaTelbHBIX oOpraHuzanusix PO,
peanu3yIomuXx OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

Oo0masi xapakTepucTHKa Y4eOHOro npeaMera « XuMHUshH

VYueOHblil mpeaMer «XuUMHUS» BXOJUT B MpeaMeTHyIo o0nacte «EcTecTBeHHOHay4yHBIE
npeaIMeTel». B cucTeMe ecTeCTBEHHOHAyyHOTOo 00pa3oBaHUs XHMMHS KakK Y4YeOHbI mpeamer
3aHMMAaeT Ba)KHOE MECTO B MO3HAHWUU 3aKOHOB MPHUPOJIBI, POPMUPOBAHUH HAYYHOU KApPTUHBI MUPA,
CO3/IaHUM OCHOBBI XMMMYECKHUX 3HAHUH, HEOOXOAMMBIX [JIsi TMOBCEIHEBHOH >KU3HHU, HAaBBIKOB
3I0pPOBOTO M 0€30MacHOro JJIs YelOBEKa M OKpPY)KAIoILIeH ero cpeabl odpa3a >KU3HHU, a TaKXkKe B
BOCHUTAHUU SKOJIOTMUYECKOM KYJIbTYpPHI.

VYcnenHocTh U3y4eHUs: XMMUU CBSI3aHa C OBJIAICHUEM XUMHUYECKUM SI3BIKOM, COOIIOZCHUEM
npaBmwi1 Oe30macHO paboThl MpPH BBHIMOJTHEHHMH XHUMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHEM
MHOT'OYMCJIEHHBIX CBSI3€M XUMHUHU C IPYTUMU NPEIMETAMHU LIKOJIBHOTO Kypca.

[IporpamMma BkiIHOYaeT B ce0si OCHOBBI HEOPTaHUYECKON M OpraHWYecKod Xumuu. [ maBHOU
uaeed NporpaMMbl SBISETCS CO3AaHHME 0a30BOro KOMIUIEKCA OIOPHBIX 3HAHUH 10 XUMUH,
BBIDQXCHHBIX B  (OpMe, COOTBETCTBYIONIEH BO3pacTy OOYYalOMUXCS W HUX OCOOBIM
00pa3oBaTeNbHBIM HOTPEOHOCTSIM.

B comepxaHuM JaHHOrO Kypca MPEICTaBICHBI OCHOBOIIOJATAIOUINE XUMHYECKHE
TEOPETUYECKHNE 3HAHUS, BKIIOYAIOIINE M3YyUYEHUE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH MX
CBOWMCTB OT CTPOEHHUS, MPOTHO3UPOBAHUE CBOMCTB BELIECTB, HMCCIEIOBAHHE 3aKOHOMEPHOCTEU
XUMHYECKHX MPEeBpAIICHU U yTel yIpaBICHHUS] UMY B LEJSIX OTyUEHHUs BEIIECTB U MAaTEPHUAJIOB.

TeopeTnueckyl0 OCHOBY H3Yy4YE€HHMsS HEOPraHMYECKOH XUMHUHU COCTABJIIET aTOMHO-
MouiekyJsipHoe yuenue, [lepmonmyeckuit 3akon JI.MI. MeHnpaeneeBa ¢ KpaTKUMU CBEICHUSMHU O
CTPOEHHH aTOMa, BUJIaX XUMUYECKON CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHNUS XUMUUECKUX PEAKIIHM.

B wu3yueHum Kypca 3HAUMTENbHAS pOJIb OTBOJIUTCS XHUMHUYECKOMY OSKCIEPUMEHTY:
MIPOBEJICHUIO TMPAKTUYECKUX U JIADOpaTOpHBIX pabOT, OMMCAHUIO PE3YJbTAaTOB YUEHHYECKOTO
JKCIIEPUMEHTA, COOTIOACHUIO HOPM U TIPABHII O€30MaCcHOM pabOThl B XUMUYECKOH J1a00paTOpUH.

Peanuzanust maHHOW mporpaMMbl B Tporiecce oOydeHus: MOo3BONUT oOydarommmcst ¢ 3I1P
YCBOUTH KIIIOUEBbIE XUMUYECKHUE KOMIETCHIIMU U MOHATH POJIb U 3HAUYCHUE XUMHH CPEAH JIPYTHX
HayK O IPHUpPOJIE.

W3yyenne xumuu cnocoOcTByeT (opmupoBaHUI0 Yy  OOydaromuxcs  HAy4YHOTO
MHPOBO33PEHHUS, OCBOEHHUIO OOIEHAyYHBIX METOJO0B (HaOIIOJEHHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO0 MPUMEHEHHWs HAay4YHBIX 3HAHHI, OCHOBAHHOTO Ha
MEXIOPEIMETHBIX CBS3IX ¢ mpeaMeramu «Oxpyxaromuii mupy, «®Pusuka», «buonorus»,
«Teorpadus», «MartemaTnka» U (QOPMUPYET KOMIIETECHIIMH, HEOOXOTUMBIC AJs MPOJOIKEHUS
o0Opa3oBaHMs B 00JIaCTH €CTECTBEHHBIX HaYK.



N3yuenne XxuMuu crnocoOCTByeT pa3BuTHIO y oOyuatonmxcs ¢ 3[IP mpoctpancTBeHHOTO
BOOOpakeHus, (YHKIMOHAIBHOW TIPAMOTHOCTH, YMEHHMA BOCIPHUHMMATh U  KPUTHUYECKU
aHaIM3MpPOBaTh WH(POPMALINIO, TIPEACTABICHHYIO B PA3IMYHbIX (hopMax. 3HAUUMOCTh MIPEAMETa s
pa3BUTHS >KM3HEHHOW KoMmrieTeHnu oOydarommxcs ¢ 3I[IP 3akmrodaercss B yCBOGHWH OCHOBBI
XMMHAYECKHX 3HaHWH, HEOOXOIUMBIX [UIs ITOBCETHEBHOM JKM3HU; HABBIKOB 370pPOBOTO U
0e30omacHOTO I YEJIOBEKa M OKpy)Karoled ero cpeapl oOpasa >Xu3HU; (OPMHUPOBAHUH
JKOJIOTUYECKON KYJIbTYPBI.

IIporpamma oTpakaeT cojaep)kaHhue OOydeHUs NpeaMeTy «XHMHUS» € y4eTOM OCOOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTEN oOywaromuxcs ¢ 3I[IP. Opnagenue ydeOHBIM IpeIMETOM
«XuUMUsD» TPEJCTABISACT OMPENSICHHYI0 TPYAHOCTh isi oOydarommxcs ¢ 3[IP. DT1o cBs3aHo ¢
0COOEHHOCTSIMH MBICITUTEIILHOMN EATEIIEHOCTH, IEPHOANYECKUMH KOJIeOaHUSIMU BHUMAHMUS, MaJIbIM
00BbEMOM TaMATH, HEIOCTATOYHOCTHIO OOIIEro 3amaca 3HAaHUM, NOHM)KEHHBIM IO3HABaTEJIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEYEBOIO PA3BUTHS.

Jlns mpeononeHuss TpyAHOCTEH B M3y4EHUM y4eOHOro mpeamera «XuUMHsS» HeoOXoauma
ajanTanus o0beMa U xapakrepa yuyeOHOro mMaTepuaia K IM0o3HaBaTEeIbHBIM BO3ZMOXKHOCTSIM JIaHHOU
KaTeropuu oOy4YarolMXcs, y4eT HX OCOOEHHOCTEH pa3BUTHA: MCIOJIB30BaHUE aAJITOPUTMOB,
BHYTPUIIPEAMETHBIX M  MEXIIPEAMETHBIX CBSI3€H, IIOCTENIEHHOE YCIOKHEHHE M3y4aeMoro
MaTrepuana.

[Ipy u3y4eHHH XUMHHM HEOOXOJMMO OCYIIECTBIATH B3aHMMOACWCTBUE Ha MOJMCEHCOPHOMN
OCHOBE.

Teopernyeckuii Marepuas pEKOMEHAYETCs U3y4aTb B IIPOLIECCE  IIPAKTUYECKOU
JEATCIIBHOCTH. BO3MOXHO BBIIEIEHUE OTACIBHBIX YPOKOB Ha pEIHICHHE 3aJad B CBSI3H CO
CJIOKHOCTBIO aHaim3a TekcTa oOywaromumucs ¢ 3IIP. Opranndyeckoe €IMHCTBO MPAKTUYECKON U
MBICIUTEIBHON AEATENbHOCTH OOYy4YaIOUIMXCSl Ha YPOKAaX XHMMHUHU CHOCOOCTBYET IPOYHOMY U
OCO3HAaHHOMY YCBOCHMIO Oa3MCHBIX XHMHUYECKUX 3HaHUH u yMmeHuid. Oco0oe BHUMaHHE NpHU
U3yYEHUM XHUMMU YJENAETCSl H3Y4YEHHUIO «CKBO3HBIX» IOHATUM M (OPMHPOBAHMIO HaBBIKA
CTPYKTYypUPOBAaHUS MaTepHaa.

Hean n 3a1a4u u3yyeHus1 yueOHOro npeamera « XumMus»

Obwue yenu w3ydeHHWs ydeOHOro mnpeamera «XWMHsS» TMpeacTaBieHbl B [IpumepHoit
paboueii mporpaMmMe OCHOBHOTO 00mIero oopazoBanus. OHH aKTyaIM3UPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIEr0 00pa30BaHus, HAIPaBIEHHOCTH 00yUEHHUs Ha pa3BUTHE
Y cCaMOpa3BHUTHE JTHYHOCTH, (POPMUPOBAHHE €€ MHTEIUICKTa 1 001el Ky IbTypbl. O0ydeHne yMEHHUIO
YUUTBCS U MPOJOJIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIEE BPEMS SIBISIETCS OJIHOM
13 BaKHEHIINX (QYHKINI y4eOHBIX TPEIMETOB, B TOM YUCIE U «XUMUNY.

g oOyuaromuxcst ¢ 3I1P, tak *e, Kak ¥ JiJIs HOPMAaTUBHO Pa3BUBAIOLINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOTrpamMMy, TOMHUHHUPYIOIIEe 3HaUeHHE MPHOOPETatoT
TaKue yenu, Kak:

. dbopMUpOBaHHE WHTEIUIEKTYadbHO Pa3BUTOM JHUYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY ~TPHHSTHIO pEIICHUN, CHOCOOHOW aJanTUpOBaThCa K  OBICTPO
MEHSOIUMCS YCTIOBHSIM JKU3HH;

- HaIlPaBJICHHOCTb 06y‘I€HI/I$I Ha CHUCTEMATUUYCCKOEC HpI/I06HleHI/I€ ydamuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeIbHOW NEATEIbHOCTH, HAayYHBIM M MPAKTUYECKUM METO/aM
MO3HAHUS, POPMHUPYIOIIMM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHH;

. oOecredyeHrne YCJIOBHM, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIONUMUCS OIbITa
Pa3HOOOpa3HOM EeATEIbHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIMH ), UMEIOLITNX YHUBEPCATbHOE 3HAYCHHE [l PA3JIMYHBIX BUJOB JIEATEIHHOCTH;

. dbopMupoBaHUE yMEHHH OOBSCHATH W OIICHHBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpa Ha
OCHOBAaHMM 3HAHUU U OIIBITA, NIOJIYYEHHBIX IIPU U3YUYEHUHN XUMUU;
. dbopMupoBaHue y 00ydYaIOMUXCsl TYMAHHCTUICCKAX OTHOIICHUHN, MOHUMAHHS IIEHHOCTH

XUMHUYECKUX 3HAHUMN I BLIpa6OTKI/I 3KOJOTHYC€CKHU uenecoo6pa3Horo IIOBCACHMU B 6LITy n



TPYAOBOU EATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOJHOU

cpensl;

- pa3BUTHE MOTHBALMHU K 00yUEHHIO, CTIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO
Ha OCHOBE YCBOEHUS OOIIEYEIOBEUYECKHUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaPaBICHHOCTH AAbHEUIIEr0 00y4eHusl.

Kypc HampaBneH Ha pelleHHe CIHeIyoIUX 3a0ay, O0eCNeYMBAIOLUX pean3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOTO U AEATEIBHOCTHOTO MOJIXOA0B K O0YYEHHIO XMMUU O0YyYaroImuxcs
¢ 31IP Ha ypoBHE OCHOBHOT'O 00IIIETO 0OOpa30BaHMUS:

- (dbopMHUpoBaHKE IEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUH O BEIIECTBaX,
UX NPEBpAlllCHUsIX M MPAKTUYECKOM IPUMEHEHMHU; OBJaJIeHHE MOHATUIHBIM anmnaparoM U
CHUMBOJINYECKUM S3BIKOM XUMUH;

. OCO3HaHME OOBEKTMBHOM 3HAUUMOCTH OCHOB XHMMYECKOH HAayKH Kak o0nactu
COBPEMEHHOTO  €CTECTBO3HAHMs, XHMUYECKHX TPEBPALICHUNA HEOPraHUYECKUX U
OpPraHUYECKHX BEIECTB KaK OCHOBbl MHOTUX SBJICHMH XHBOM M HEXUBOW HPUPOJBI,
yriryOlieHue MpeCcTaBIeHUI 0 MaTepuaIbHOM €MHCTBE MUPA;

. OBJIa/ICHUE OCHOBAMM XUMHUYECKOW TI'PaMOTHOCTU: CIIOCOOHOCTBIO aHAJIM3MPOBaThb M
OObEKTUBHO OIICHMBAaTh JKU3HEHHBIC CHUTyallud, CBS3aHHBIE C XHMHEH, HaBBIKAMHU
Oe3omacHOro oOOpalleHuss C BEIIECTBAMM, MCIOIb3yEMbIMH B ITOBCEJHEBHOH KHU3HH;
YMEHHEM aHaTU3UpPOBaTh W IUIAHUPOBATH HKOJIOTHYECKH O€30MacHOE IMOBENEHHUE B IIEISAX
COXPaHEHUs 310POBbS U OKPYKAIOIIEH CPeabl;

- ¢dbopMHupoBaHUE YMEHHMH YCTaHaBIMBAaTh CBSI3U MEXIY pEalbHO HAOIIONAeMBbIMU
XMUMUYECKUMH SBICHHUAMU M IPOLECCaMM, MPOMCXOIAIIMMU B MHKPOMHpPE, OOBICHATH
NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCMMOCTh MX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaKXe 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT X CBOMCTB;

- npuoOpeTeHne OIbITa HCHONb30BAaHUS PA3IUYHBIX METOJOB HM3YUYEHHsS BEIIECTB,
HaOMIOZEHUss 3a MX MPEBPAlICHUAMU MPU IPOBEACHUU HECIOXKHBIX XHUMHUYECKHX
HKCTIIEPUMEHTOB C MCIIOIB30BaHUEM J1TAOOPAaTOPHOTo 000pYIOBaHUS U IPHOOPOB;

. (dbopMHpOoBaHUE NPEACTABICHUH O 3HAUEHUM XHUMHUYECKOM HAyKM M pPELICHUU
COBPEMEHHBIX IKOJIOTHYECKHX MpPoOIeM, B TOM YHCIE B MPEIOTBPALICHUN TEXHOTCHHBIX U
IKOJIOTMUECKUX KaTacTpod.

Oco0eHHocTH 0TOOpPA M agaNTALMM Y4e0OHOI0 MAaTEepHaJIa 10 XUMHUHU

OOyuenne ydyeOHOMY mpeaMmeTry «XUMHs» HEOOXOAWMO CTPOMTh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUHN ISl YCBOCHHSI IPOrpaMMHOTr0 MaTepuaina odydatouumucs ¢ 3[1P. Bomsioe
BHUMaHUE JOJDKHO OBITH yAENEeHO OTOOpY y4eOHOro maTepuana B COOTBETCTBUHU C MPHUHIUIIOM
JOCTYITHOCTH TIPU COXPAaHEHUHU 00MIero 6a30Boro ypoBHs. OH JOJDKEH 10 COJIEPIKAHUI0 U 00BEMY
ObITh aAanTUPOBaHHBIM i oOyvaromuxcsi ¢ 3[IP B cooTBeTcTBMM ¢ HX 0COOBIMHU
o0pa3oBaTenbHBIMU OTPEOHOCTAIMH. ClieyeT 00JIerYiTh OBIaJICHHE MAaTePHAIOM 00YJatOIMHUCS
¢ 3IIP nocpeacTBOM €ro AeTalbHOTO OOBSCHEHHS C CUCTEMATUYECKUM MOBTOPOM, MHOTOKpPATHOU
TPEHUPOBKOM B MPUMEHEHUHU 3HAHUH C UCTIOJIB30BAHUEM MTPUEMOB aJITOPUTMHU3AINHN U BU3yaTbHBIX
orop, 00y4eHus CTPYKTYpPUPOBAHHUIO MaTepHaa.

bonbiioe 3HaueHue [Uisi MOJTHOLEHHOTO YCBOEHMsI YYEOHOro maTepuaia MMEeT oropa Ha
MEXIPEIMETHBIC CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TAKUMHU YYeOHBIMH MpeIMETaMH
kak «leorpadpusy, «dusukay, «buonorus». [lo3Bomnsist paccMaTpuBaTh OJAWH M TOT K€ Y4eOHBIN
MaTepuan C pa3HbIX TOYEK 3PEHHs, MEXKIPEAMETHBIE CBS3M CIOCOOCTBYIOT €ro JydliemMy
OCMBICJIEHHIO, 00JIEE MPOUYHOMY 3aKPEIJICHHUIO MOTYYEHHBIX 3HAHUI U MIPAKTUUYECKUX YMEHUH.

[Ipy moAroToBKE K YypOKaM YYUTENb JOJDKEH MPeaycMOTpeTh (opMmupoBaHHEe Yy
o0yJaromuxcss yMEHHH aHaJIW3HpOBaTh, CpaBHUBATh, 0000mAaTh H3y4aeMbIi MaTepua,
IUTAHUPOBATh MPENCTOSIIYyI0 paboOTy, OCYIIECTBISATH CaMOKOHTPOJh. HeoOxoammMo mMOCTOSHHO
CJICTUTH 32 TIPAaBHILHOCTHIO PEYEeBOT0 0OPMIICHHS BBICKa3bIBaHUH oOyuatomuxcs ¢ 311P.



B cBi3M Cc 0COOCHHOCTSAMHU TOBENEHUSH JesATeIbHOCTH oOywaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOIMM CTPOXKAWIINN KOHTPOJIL COOJIOICHUS
MIPAaBUJI TEXHUKU OE30MIaCHOCTH MPH MPOBEACHUH JTaO0PaTOPHBIX pabOT B XUMHUYECKOM KaOUHETE.

IIpumepHbie BuABI AesiTeabHOCTH oOy4yaromuxcsa ¢ 3IIP, o0yciioBieHHbIe 0CO0BIMHU
o0pa3oBaTe/IbHBIMH  MNOTPEOHOCTAMM M  00ecleYMBAKIIME OCMBICJICHHOE OCBOCHHUE
coJepKaHUM 00pa30BaHMs MO MpeAMeTYy «XHUMHS»

Conepxanne BUIOB AesiTenbHOCTH oOydaronuxcst ¢ 3[1P Ha ypokax XuUMHH ompenesseTcs
uX 0coObIMH 00pa3oBaTeNbHBIMU NMOTpeOHOCTAMU. [ToMuMo mmpoko ucnonszyemsix B OOIT OO0
o0mmx 11l Bcex OOydYarolIMXCsl BUIOB JACSITENBHOCTU CIEAYeT YCHIUTh BHJbI AESTENbHOCTH,
ceun(UYHbIe I TaHHOM KaTeropuu 00y4arouuxcs, Juis 00ecTiedeHns OCMBICIEHHOTO OCBOCHHUS
coliepskaHuss 00pa3oBaHHUsS MO MpPEIMETYy: YCWICHHE MPEeIMETHO-MPAKTHYECKON AESITeTbHOCTH C
aKTUBU3ALlMEH CEHCOPHBIX CHCTEM; YEpPEAOBAaHUE BHJOB JEATEIBHOCTH, 3aJEHCTBYIOLINX
pa3IuyYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaia ¢ OMOpPOi Ha alrOPUTM; «IIOIIarOBOCTh) B
M3yYEeHUH MaTepualla; MCIIOJIb30BAaHHUE JIOTOJIHUTENFHOW BU3yaJbHON ONOpPHI (IUIaHBL, 0Opa3Lbl,
CXEMBI, I1a0JI0HBI, OMOpHbIe Tabmuiel). s passutus y oOyuaromuxcs ¢ 3[IP ymenust nemartpb
BBIBOJIbI, (POPMHMPOBAHUS TPAMOTHOTO PEYEBOTO BBICKA3BIBAHUA HEOOXOAWMO HCIOJIB30BAThH
ornopHble cioBa U kiaumie. Ocoboe BHUMaHHE CIENyeT YIENIUTh OO0YyYEHUIO CTPYKTYPHUPOBAHHUIO
MaTepHualia: COCTaBJIIEHHE PUCYHOUHBIX M BepOalbHBIX CXEM, COCTaBJIEHHE TaOJUI], COCTAaBICHHE
Kkiaccupukauuu ¢ O0O0O03HAYEHHBIMU OCHOBAaHUSMHU JJs KiIaccU(UKAIMM W HArloJHEHHE UX
IIpUMEpPaMHU U JIp.

[IpumepHas TemaTu4yeckasi U TEpMUHOJOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO0.

st oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIMH SIBISIOTCS MPHEMbI pabOThl € JIEKCHUECKUM
MatepuaioM 1o npeamerty. IlpoBoautcs cnenuanbHas paboTa MO BBEJECHUIO B aKTHUBHBIN CIIOBaphb
0o0yYaromuxcss COOTBETCTBYIOIIEH TepMHUHONOTMU. V3yyaemble TEepMHMHBI BBOJATCA Ha
MOJINCEHCOPHOM  OCHOBE, O0s3aTeiabHa BU3yalbHAas MOJJEPXKKA, aAJITOPUTMBI pabOTBl C
OIIPECIIEHUEM, OIIOPHBIE CXEMBI JJIs aKTyaJIN3allui TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera « XuMusi» B y4eOHOM IIaHe

B cootBerctBun ¢ denepasbHbIM TOCYAAPCTBEHHBIM OOpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 00111er0 00pa3oBaHusl y4eOHBIH npeaMeT «XHUMHUsS» BXOAWUT B INPEIMETHYIO 00JacTh
«EcTecTBeHHOHayUYHBIE IPEIMETBI» U SIBIISIETCS 00513aTEIbHBIM ISl U3Y4YEHUS.

VY4eOHbIM MIaHOM Ha €€ u3yueHue oTBesieHO 136 yueOHbIX YacoB — 1o 2 4 B HeJlemio B 8 1 9
KJIaCCaX COOTBETCTBEHHO.

Conepxanue ydeOHOro mnpeaMera «XuMHs», npejacraBieHHoe B IIpumepHoil paboueit
nporpamme, cooTBeTcTByeT PI'OC OOO, paszpaborano c¢ yderom IlpumepHolt OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I111er0 00pa30BaHus 10 Y4eOHOMY MpeaAMeTy « XUMUS»,
coOTBeTCTBYET [IprMepHO amanTHpoBaHHOW OCHOBHOW 0Opa30BaTEILHOM MPOrpaMMe OCHOBHOTO
o01iero o6pa3oBaHus 00YYAIOLINXCS C 3aAEPHKKON NCUXUYECKOTO Pa3BUTHSL.

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMUW»

8 KUIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHS

[peamer xumun. Pons xumuu 6 scusnu venoeexa'. Tena u BemectBa. OU3MIECKUE CBOWCTBA
BEIECTB. ATperaTHOe COCTOSIHUE BEIIECTB. Xumus ¢ cucmeme Hayk. YUCTbIE BEIIECTBA U CMECH.
Crioco0wI pasneneHus cmeceil. [IpaBuia 6e30macHOTo 00palIeHus ¢ BEIIeCTBAMHU | JIA0OPATOPHBIM
obopynoBanueM. [lonsimue 0 Memooax NO3HAHUsL 8 XUMULU.

IBHGCL " Jajnee KypCuBOM 0003HAYECHBI TEMbI, U3YYCHNEC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIaHEC. He;[aror
CaMOCTOATCIIbHO OIPCACIIACT 00BeEM HU3y4acMoro Mmarepuajia.



ATOMBI U MOJEKYJIbl. XUMHUUYECKUE AIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX 3JEMEHTOB.
OTtHocuTenbHas aToMHas macca. [IpocTeie u ciiokHbIE BeecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass  ¢gopmyna. BaneHTHOCT aTOMOB  XMMHUYECKHX  3JIEMEHTOB.  3aKOH
nocmosancmea cocmasa eeuwjecme. (OTHOCUTENbHAs MOJEKyIsIpHas Macca. MaccoBas n1omis
XMMHUYECKOI0 2JIEMEHTA B COCTUHEHUH.

@u3znueckue M XUMUYECKHE SIBJIICHHsS. XHUMHUYecKas peakuus. lIpu3Hakum XuMHUYeCKHX
peaxiuii. YpaBHEHUsI XUMHUECKUX peakluil. 3aKOH coOXpaHeHUs: Macchl BemecTB. Kimaccudukarms
XUMUYECKHUX PEaKIui (COeTMHECHUS, PA3JIOKEHUS, 3aMEIIICHHSI, 0OMEHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH IOCYIOH, C MpaBuiaMu paboThl B
naboparopun U npuémMamMu oOparieHus ¢ JabopaTopHBIM 000pyAOBaHHUEM; M3YYEHHE M OIMCAHUE
(U3MYECKUX CBOWCTB OOpasllOB HEOPTraHMYECKUX BEIIECTB; HaOIrofeHHEe (QU3NUECKUX (ITUIaBICHHE
BOCKa, TasHUE JIbJ]a, paCTUpPAHUE caxapa B CTYNKE, KUIMEHWE U KOHJEHCAIUs BOJAbI) U XUMHUYECKUX
(ropeHue cBeuu, MPOKATUBAHUE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE MENa C KUCIOTOW) SIBIICHUH,
HaOIOZICHHe M OMKCaHUE TPHU3HAKOB MPOTEKaHHMsI XUMHMYECKMX peaklui (pas3liokeHue caxapa,
B3aUMOJICUCTBHE CEPHOM KHCIIOTHI C XJIOpUAOM Oapus, pasioxenue runpokcuma menu (1) mpu
HarpeBaHUH, B3aMMO/ICHCTBUE Kele3a ¢ pactBopoM cos menu (I1));u3ydenne crmocoOoB pa3aeneHus
cMmecell (C MOMONIBIO MarHWTa, (UILTPOBAHWE, BBIMAPHBAHUE, MUCTHIUIALNSA, XpoMmaTorpadusi),
MIPOBEICHNE OYMCTKHU MOBAPEHHOM COJM; HAOIIOIEHHE U ONKMCaHKUE Pe3yJIbTAaTOB MIPOBEICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl; CO3/1aHUE MOAETIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucmopoa — sleMEHT W MPOCTOE BEIIECTBO.
Haxoxxnenne kucnopona B mpupone, (Gpu3MuecKue W XWMHUYECKHE CBOWCTBA. Peakium ropeHwus
MPOCTBIX H CIOXHBIX BemecTB. CrnocoObl MONy4YeHHs KuUCIopoaa B Jabopatopuu  u
npomsiuinennocmu. [lpumenenue kucinopona. Ilonstue o6 oxcunpax. KpyroBopor kuciopona B
npupoze. 0301 — aniomponHas MooupuKayus KUciopood.

Tennosoti 2¢hghexm xumuueckou peaxyuu, MepMOXUMUYECKUE YPABHEeHUs, DK30- W
SHAOTEPMHUUYECKUE pEaKuuu. Tonaueo: yeonv u Memaw. 3azpsasHeHue 6030yXa, YculeHue
NapHUK08020 3¢hghexma, paspyuierue 030H08020 COA.

Bogopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Bogopoia B mpupoe, pusudeckue
U XMMUYECKHE CBOMCTBa (Ha MpUMEpPE B3aUMOJEHUCTBUS C HEMETaJJIaMH U OKCHJAMHU METaJJIOB),
MIPUMEHEHHE, cnocobbl nonyuenus. [IoHITHE 0 KUCIOTaX U COMSX.

KonmuecTBo BemectBa. Mosb. MossipHast Macca. 3akoH ABoraapo. MonsipHbIi 00bEM Ta30B.
Pacuets! mo xumuueckoii popmyne. PacueTsl MaccoBoil A0 XMMHUYECKOTO 3JIEMEHTA B COCTUHEHUH,
KOJINYECTBA BEIIECTBA, MOJSIPHOM MAacChl, MOJSIPHOTO oObeMma ra3oB. Pacuérel mo XUMHYECKHM
YpaBHEHUSIM.

Qusuueckue ceoucmea 600vl. Boma. Ee cocrtaB, crpoeHne u MoiseKyinbl. Booda kak
pacmeopumens. PactBopbl. [lowsamue O HacviueHHbIX U HeHAcblueHHbIX pacmeopax. [lonamue
pacmeopumocmu eeujecme 8 eode. Pacuer mMaccoBoil JOJM BellecTBa B pacTBOpe (IIPOLIEHTHAs
KOHIIEHTpalus1). MaccoBasi J0JIs BEIIECTBA B pacTBOpe. Xumuueckue c80Ucmea 800vl (pasziodxicenue,
peaxkyuu ¢ Hampuem, OKCUOOM Kanbyus, okcuoom cepwvl (IV) peakyuu ¢ memanniamu, KUCTOMHBIMU U
ocHogubiMu oxcudamu). Ilonamue 06 ocuosanusx. Ponv pacmeopos 6 npupode u 6 odicusHu
yenosexa. Kpyzosopom 600vl 6 npupoode. 3arpsi3HeHUE NpUPOAHBIX BOJ. OXpaHa M OYHMCTKA
MPUPOJHBIX BOJ.

Baxkneiimue kiacchl HeopraHumdeckux coenuHeHui. Kiaccudukamuss HEOpraHUYECKUX
coenuHeHuil. OKcHIBl: cocTaB, KilaccuUKamus (KUCIOTHBIE, OCHOBHBIC, am@pomephbie,
Hecoleobpazyowue - Ha npumepe okcuoa yeaepooa (Il) u oxcuoa azoma (1)), nHomenxnamypa.
Ilonyuenue u XUMHUYECKHUE CBOMCTBA OKCUIOB (B3aUMOAEUCTBHUE C BOJOM, KUCIOTAMH, IIEIOYaAMH).
OcHoBanus. Knaccuduxanus ocHoBaHuM: MENOYM M HEPACTBOpUMBbIE ocHOBaHUs. HomeHkmnarypa
ocHoBaHui. Dusznueckue W XUMHUYECKHE CBONCTBA OCHOBAaHUM (B3aMMOJEWCTBHE C OKCHIaMU
HEMETAIIJIOB, KUCJIOTaMHU, COJIsIMU). [lonyuenue ocnosanuii.



Kucnotsr: coctaB, kinaccudukanms, HOMCHKIATypa, GU3NIECKUE U XUMHUYECKHE CBOICTBA
(B3auMo/IelicTBUE C METaJUIaMHM, OCHOBHBIMHM OKCHJAaMH, OCHOBAHMUSMHM, COJISIMH, Ha IpHUMEpe
COJITHOM M CepHOU KHCIIOT), cnocobwl noayuenus. Psan akrusHocTu MetaiioB H. H. bekerosa. Conu
(cpenHue): HOMEHKIATypa COJIEH, cnocobvl nonyueHusi, B3aUMOJCICTBHE COJiel € MeTalulaMH,
KHUCJIOTaMU, IIeJI0YaMU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 06 aMQoTepHBIX THAPOKCHUAAX (Ha TPUMEpPE ITUHKA U AIOMUHUS): XUMUYeCKUe
ceolicmea (83aumooelicmeue ¢ KUCIOMAMU U WeI0uamu, pasioxcenue npu HazpesaHuu) u
noznyueHue.

['eneTnueckas cBsI3p MEXKy KJIacCaMU HEOPraHUYECKUX COeIMHEHUM. [ eHeTuuecKue psbl.

XHAMHMUYECKUN 3KCHEPUMEHT: KayeCTBEHHOE OIPEJEICHUE COAEP/KaHUS KHUCIOpoJa B
BO3yXe; MOJYYEHHE U M3yYeHHE CBOWCTB KHCJIOPOJa; HAOIIOACHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHS W TpEKpalleHusl ropeHust (moxapa); O3HAKOMIICHUE C
oOpa3iiaMd OKCHJIOB M OIHCAHWE WX CBOWCTB; TONyYE€HHUE W H3YYCHHE CBOICTB BOJOpOJA
(ropenue); HaOMOACHHE OOPa3lOB BEIIECTB KOJIMYECTBOM | MOJIb; MCCIIEIOBAaHHE OCOOCHHOCTEH
pacTBOPEHUS BEILIECTB C PA3IMUYHON PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C OMPEACIEHHON
MacCOBOW [I0JIEH pacTBOPEHHOTO BEIIECTBAa; B3aUMOJCHCTBHE BOJLI C METaUIaMH (HAaTpUEeM H
KaJbliieM) (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUANIOB); OMpEAEICHUE PACTBOPOB KHUCIOT U
miesioueid ¢ TOMOIIbI0 HMHAWKATOPOB; HCCJEIOBaHUE OO0pa3lOB HEOPraHMYECKHX BEIIECTB
pPa3IUYHBIX KJIAcCOB; HAOIIO/IEHUE WM3MEHEHHS OKPACKH WHIUKATOPOB B PAacTBOpax KHUCIOT H
nienoven; uzydeHue BzaummojencTus okcuaa meau(Il) ¢ pacTBopoMm cepHO#l KHUCIOTHI, KUCIOT C
MEeTaJUlaMH, pPeakuuid HeUTpanu3aluu; IOJTyYEeHHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE
OIHOTO MeTajljla JPYTMM H3 pPACTBOpPA COJM; PEIICHHE HKCIEPUMEHTAIbHBIX 3a7ady MO TEMe
«BaxxHenmme Ki1acchl HEOPraHUYECKUX COCUHEHUI.

Iepuoauyveckuii 3akon u [lepnoanyeckas cucrema

xumudecknx 1eMeHToB /I. U. MengeneeBa. CtpoeHune atoMoB. XUMHYeCKasi CBA3b.

OKHCIHUTEIbHO-BOCCTAHOBUTE/ILHBbIE PeAKINH

[TepBBIe TIOMBITKY KIACCU(PUKAIMN XUMUYCCKUX AIEMEHTOB. [IOHATHE O TpyNIax CXOMHBIX
ANIEMEHTOB (ILIEJ0YHbIC U MIETOYHO3EMEIbHBIE METAIIIbI, TalOTEHbI, UHEPTHBIE Ta3bl). DemeHmsl,
Komopule 00pazyiom amghomephvie OKCUObL U 2UOPOKCUOBL.

[lepuonnueckuit  3akoH.  Ilepuonuueckas ~ cucTeMa  XMMHUYECKHMX  3JIEMEHTOB
. . MenneneeBa. Koporkonepuonnast u oaunnonepuoouas (opmel Ileproandeckoil crucTeMsbl
xumuueckux oanemeHtoB [[. U. MenneneeBa. Ilepumoasl u rpynmbl. DU3HYECKHI CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne aToMoB. CocTaB aTOMHBIX sifiep. M3omonsi. IneKTpOoHbl. CTPOCHUE ATEKTPOHHBIX
obonoyek aromMoB mepBbIX 20 xumuueckux dneMeHTOB Ilepumommueckoit cuctemsr [l W.
MenpeneeBa. XapakTepUCTUKA XUMHUYECKOIO BJIEMEHTa MO €ro mnojoxkeHuto B llepmomgmyeckoii
cucteme 1. 1. Menaeneena.

3axonomepHOCmMU UZMEHEHUS C8OUCME INEMEHMO8 MAbIX NEPUOO08 U 2IIABHBIX NOOZPYNN, 8
3a8UCUMOCIU  OM  AMOMHO20 (NOpsAOK08020) Homepa 3uauenue Ilepuoouyeckoeo 3akonma u
Ilepuoouueckoti cucmemvl XUMUYECKUX 21eMeHMO8 Ol pa3eumusi Hayku u npakmuku. [ U.
Menoeneeg — yuéHulil u epaicoOaHuH.

Xumuueckas CBS3b. KoBasienTHast (monsipHas u HEMoJIsipHast) CBS3b.
DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux snemenmos. YIoHHas cBs3b.

Crenenp okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE peakuud. [Iponecchl okuciaeHus
1 BocCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN HKCIIEPUMEHT: HU3y4YeHHE O0Opa3llioB BEIIECTB METAUIOB M HEMETAIJIOB;
B3aMMOJICICTBUE TUAPOKCHAA IIMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYEH; MPOBEJCHHE OIbITOB,
WUTIOCTPUPYIOUINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peaxiuu
Pa3IoKEHUs, COCUHEHMS).



MexnpeamMerHblie CBA3U

Peanm3arust MEXIPEAMETHBIX CBS3CH MPH M3YyYECHUH XUMHUHU B 8 KIIacCe OCYIMIECTBIISICTCS
4yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK M MOHATUHN, SBISIOIIUXCS
CUCTEMHBIMH JIJISI OTJCIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MMOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KiaccuuKamus, TMEePUOJUIHOCTh, HAONIOJCHUE, OJKCIEPUMEHT, MOJCIUPOBAHUE,
HU3MEpEeHUe, MOJIEIb, SIBJICHHUE.

dwusnka: MaTepus, aToOM, OJJICKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, TelO, OOBEM, arperatHoe
COCTOSTHME BEMICCTBa, ra3, (PU3WYECKUE BEIMYWHBI, CIUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3a51, CoHIIE.

buonorus: porocunres, qeixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIE HCKOMAeMBbIE,
TOTUTABO, BOJTHBIC PECYPCHI.

9 KJIACC
BemeCTBO H XHMHUYECKasA peaKius
HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOILI/I‘lCCKaH CHUCTEMA XHUMHUYCCKHX 3JICMCHTOB

. . MenneneeBa. CtpoeHuEe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB XUMHUYECKUX
JJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KalWs, KalblUd U HUX COCOUHEHHH B COOTBETCTBUHU C
MOJIO’KEHUEM DJIEMEHTOB B [leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XHMHYECKOM CBs3U. TUNBl KPUCTAIUIMYECKHX PELIETOK,
3a8UCUMOCIb CEOUCME 8eWeCcmEa Om Mmuna KpUCMaiiudyecKol peumémsu u 6U0a XUMU4ecKkoul Ces3u.

Knaccudukanuss u HOMEHKIATypa HEOpPraHMYECKHX BEIECTB (MEXAyHapoIHas |
TpUBHaJIbHAs1). XHMHUYECKHE CBOWCTBAa BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM Kjaccam
HEOPraHWMYECKUX COCUHEHHM, TCHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Knaccuduranust XUMHYECKUX PEAKIUK 1O Pa3IUYHBIM MpHU3HAKaM (10 YHCIY M COCTaBy
YYacTBYIOIIMX B PEAKIIUU BELIECTB, 10 TEIIOBOMY 3(p(PEKTy, O U3MEHEHUIO CTENIEHEH OKUCIICHUs
XUMHYECKUX DJIEMEHTOB, [0 00pamumMocmu, hno yuacmuio Kamaiuzamopa). IK30- U
9HIOTEPMUUECKHUE PEAKLMH. ] epMoXumMuieckue ypagHeHus.

Ilonamue o ckopocmu xumuueckou peakyuu. Ilonamue o006 odOpamumvlx u HeoOPAMUMBIX
xumuyeckux peaxyusx. Ilonamue o 2omoceHHvlx U 2emepoceHHvlx peakyusax. Ilowamue o
xumuueckom pagHogecuu. Cmewenue xumuueckoeo pasHogecus. Daxmopvl, 6auAIOWUE HA
CKOPOCMb XUMUYECKOU Peakyull U NONONCEHUE XUMUUECKO20 PABHOBECUS.

OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENBbHON peakuuu. CoCTaBlI€HUE YPAaBHEHMH OKHUCIIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIONIb30BaHUEM METO/1a JJIEKTPOHHOIO OalaHca.

Teopusst  2IEKTPOIUTHYECKONM  AMCCOLMALMM.  ODJEKTPOJUTHYECKAs  UCCOLIMALIUSA.
DONEeKTPOIUTHl U HEINEKTPOIAUThl. KaTnoHsl, aHuMOHBL. Mexanusm oOuccoyuayuu eeujecms c
PazuyHbIMU 8Udamu xumuyeckou ceazu. Ilonamue o cmenenu ouccoyuayuu. CuiabHble U ciadble
AEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. YcOBHS NMPOTEKAaHUS peaklMi MOHHOIO OOMEHa JI0 KOHIA.
[TonHble U cOKpanIEHHBIE HOHHBIC YPABHEHUS PEAKIM. XMUMUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM
U cojeil B cBeTe NpeAcTaBiIeHUH 00 HIeKTponuTHdeckoil nucconmanuu. Cpena pacTBopa.
KavecTBeHHBIC peakIyi Ha KAaTHOHBI U aHUOHBI: XJIOPHI-, OPOMUI-, HOTU-, CyIbdat-, KapOoHaT-,
CUJIMKAT-, (hocar- aHUOHBI; TUAPOKCUI-UOHBI; KATHOHBI aMMOHUS, MarHus, KaJbLus, aJIOMUHUSA,
xenesa (2+) u (3+), meau (2+), HMHKA, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX.

XHWMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHME € MOJEISIMM KPUCTAINIMYECKUX PEIETOK
HEOPTaHUYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(x1opuga HaTpus); MCCIEIOBaHUE 3aBUCHMMOCTH CKOPOCTH XMMHMYECKOH peakuuu OT BO3AEHUCTBUS
pa3nuyHbIX (aKTOPOB; MCCIEIOBAHUE AJIEKTPOIIPOBOJHOCTU PACTBOPOB BEIECTB, Ipoliecca



JUCCOLMALMM  KHUCJIOT, WIeJo4ed M cojel (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPUAIIOB);
MIPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKM TPOTEKAHUS pEaKIUid HOHHOTO oOMeHa
(oOpa3oBaHMe Ocajka, BbIIEICHHE Ta3a, 00pa30BaHUE BOJIBI); ONBITOB, WILTIOCTPUPYIOIIUX MIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUil (FOpeHHe, peakuu pasjoKEHUs, COCIUHEHUS);
pacro3HaBaHUE HEOPTraHUYECKHUX BEIIECTB C MMOMOIIbIO0 KAU€CTBEHHBIX PEAKIIMil Ha MOHBI; peIlICHUE
JKCIIEPUMEHTAJIBHBIX 3a7a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTpPOCHHUSI aTOMOB, XapaKTEepPHbBIE
crernieHd okuciaeHus. CTpoeHuMe M (U3MYECKHE CBOMCTBAa MPOCTHIX BELIECTB — TaJIONEHOB.
XUMHUECKHUE CBOMCTBA Ha TNpUMEpe XJopa (B3aMMOJCHCTBHE C METaJUIAMH, HEMETaJUIaMHU —
BOJIOPOJIOM U KUCIIOPOAOM, ujenoyamu). XnopoBogopos. CossiHas KMCI0Ta, XUMUUYECKUE CBOMCTBA,
nonyuenue, IpUMEHEHUE. [elicmeue Xa0pa u Xaopoeooopooa Ha opeanusm deioseka. Baxueimme
XJIOPU/IBI U UX HAXOXKJCHHUE B IIPUPOJIE.

OOmrast xapaktepucTuka 3meMeHTOB VIA-rpymmel. OCOOEHHOCTH CTpPOEHHsSI aTOMOB
KHUCJIOPOAA U cepbl. XapaKTepHbIE CTEICHU OKUCICHHS.

Ctpoenne u (pu3n9IecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOA U Cepbl. AJIIOTPOITHBIE
MOJU(UKAIMH KUCIOPOJa U cepbl. XUMUUECKUE CBOMCTBA Cephl (B3aMMOEUCTBHUE C HeMemaiiamu
— BOJIOPOJIOM M KHCJIOPOJIOM, METAIJIAMHU, KOHYECHMPUPOSBAHHBIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBoJ10poJ1: CTpOCHUE, PU3NUECKHE U XUMUUECKHE CBOWCTBA (KMCIOTHBIE U BOCCTAHOBUTEIIbHBIE
cBoiicTBa). OKCHIIBI Cephl KaK MPEICTABUTEIN KUCIOTHBIX OKCUAO0B. CepHasi KUCIOTa: (PU3NIECKHE
U XUMHuYecKkue cBoiicTBa (oOmme u crnenuduueckue). Comu cepHOMl KHMCIOTHI, KaueCTBEHHas
peakiust Ha cynbpaT-uoH. CepHUCTas KUCIOTA. Xumuueckue peakyuu, Jnexcawyue 8 OCHO8e
NPOMBUULEHHO20 cnocoba noayueHusi cepHou Kuciomol. HaxoxaeHue cepsl U €€ COeMHeHUH B
npupoje. [IpuMeHeHue cepsl W €€ COCAMHEHUH B OBITY W B INPOMBIIUIEHHOCTH. Xumuueckoe
3azps3HenUe OKpyscarowell cpedbl coeOUHeHUsAMU cepbl (KUCIOMHbIe 004COU, 3a2pA3HEeHUe 8030YXA
U 8000€M08), CNOCOOBL €20 NPedoMBPAULCHUSL.

OOmiast xapakTepucTuKa 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHS aTOMOB a30Ta U
docdopa, XxapaKTepHBIC CTEIICHU OKHCICHUSI.

A30T, pacmpocTpaHeHHWe B Ipupoje, (QHU3MUECKHe U  XMMHUYECKHE CBOICTBa
(B3aMMOJICHCTBUE C METANIAaMH ¥ HEMETAJUTAMHU - KUCIIOPOJIOM | BoAopoaoM). KpyroBopoT a3ora B
npupoge. AMMHak: (U3MYECKHMEe M XHMUYECKHE CBOMCTBa (OKHUCJIEHHE, OCHOBHBIE CBOICTBa
BOJIHOTO pacTBOpa), noayuenue u mpuMeHeHne. ConM aMMOHHS: COCTaB, (U3WYECKHE U
XMMHYECKHE CBOICTBA (pa3fioKeHue, B3auMoJIeiicTBHE cO Lieouamu), npuMeHeHne. KauectBeHHas
peaxiyst Ha MOHBI aMMOHHSA. A30THast KUCIIOTa, €€ (pu3muecKkre U XMMUYECKHEe CBOMCTBA (00mIHe 1
cneunpudeckue), nonyuenue. Hutparsl (paznoxenue). AzoTucras KucioTta. Mcnonb3oBaHue
HUTPATOB W COJIE aMMOHHUS B KayeCTBE MHUHEPAIBHBIX YAOOpEHHH. Xumuueckoe 3sacpsazueHue
OKpyrcaroufeti cpedvl CoOeOUHEeHUAMU a30ma (KUCIOmHble 00X4COU, 3acps3HeHue 8030YXd, NoYebl U
8000EM08).

docdhop, arromponusvie moouguxayuu gocgopa, buznueckue U XUMUYECKUE CBOMCTBA
(B3aMMOJEHCTBIE C METANIaMM, HEMETAIJIaMH, KOHYEHMPUPOSAHHbIMU A30MHOU U CepHOU
kucnomamu). Oxcun ¢ochopa (V), oprodocdhopHass Kuciora: (QU3MUECKUE U XUMHUYECKHE
CBOMCTBA, nonyuenue. Ilonamue 0 MuHepanvbhvlx yOoopenusax: numpamol u gocghamoi. Ilonsmue o
KOMnaeKcHbIX y0obpenusax. OOmas XapakTepucTuka 3jieMeHToB I[VA-rpynnbl. OcobGeHHOCTH
CTPOCHUSI aTOMOB yTJiepoJa U KpeMHHUs. BaleHTHOCTh U XapaKTepHbIE CTEIICHH OKHCIICHHUS aTOMOB
yriepoja U KpeMHus. PacripocTpaneHue yriepoja B IpUPOe, XapaKTepHble CTEIIEHH OKUCIICHUS.

VYrnepon, amrtorponHble Moaupukanuu (Tpadur, anmas), QU3MUECKHE W XUMHUECKUE
CBOWCTBA MPOCTHIX BELIECTB (B3aUMOJICHCTBHE C METANIaMH, HEMETANIAMH, KOHYEHMPUPOBSAHHbIMU
azomnou u cepuou kucromamu). Ancopoums. Kpyrosopor yrimepoma B mpuponae. OKCHIBI
yriaepoja, UX (U3MYECKHEe U XMMHUYECKHE CBOMCTBA, MOJy4YeHHE U NPUMEHEHHE, JAECHCTBHE Ha
OpraHu3M d4eNloBeKa. JKojocuyeckue npobdnemsl, cesasamnuvie ¢ okcuoom yenepooa(lV); eunomesa



2N100aNbHO20 NOMenienus Kiumama, napHuxkosvii d¢ggexkm. YTONbHAs KUCIOTa M €€ COJU, UX
¢u3nueckue M XMMUYECKHUE CBOWCTBA, nonyyeHue u npumeHneHue. KaduecTBeHHas peakius Ha
kapOoHaT-uoHbL. Mcnonb3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, POMBIIUIEHHOCTH M CEIBCKOM
XO35UCTBE.

OO6ume npencrapaeHus 00 0COOEHHOCTSIX COCTaBa U CTPOCHUSI OPraHUUYECKUX COCTUHEHUIN
yriaepoaa (Ha MpuUMepe MeTaHa, dTUJIEHA, 3TaHOJA, YKCYCHOM KHUCIOTHI. X cocmas u xumuyeckoe
cmpoenue. Knaccuguxayus opeanuueckux eewecms. IloHATHE O OHOIIOTHYECKH BaXKHBIX
BEIECTBAaX: JKHpaX, OelikaXx, yrieBoJax — M HX POJU B KU3HU 4YeloBeKa. MamepuanvHoe
€OUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUI.

Kpemuwnii, ero ¢usnyeckne W XMMHYECKHE CBOMCTBA (Ha MpUMEpPE B3aWMOJICHCTBHS C
MeTaJUIaMU U HeMEeTallJIaMH), nojayyeHue u npumeHenue. Coeounenus kpemHus 6 npupooe. Obwue
npeocmasnenus 06 oxcuode kpemuusa(lV) u xpemnuesou xuciome. Cunuxamsl, huzuueckue u
Xumuyeckue colCmed, NoayyeHue U npumeHeHue 6 Obimy, NPOMbIULIEHHOCIU (8 MeOUYUHCKOU,
9/IeKMPOHHOU, CcmMpoumenvHoli u Oop.). Baogcuetiwue cmpoumenvuvie mamepuanvl: Kepamuxa,
cmexo, yemenm, bemon, dcenezobemon. Ilpobremvl 6€30naACHO20 UCNOIL30BAHUA CIMPOUMETLHBIX
Mamepuanos 8 NOBCEOHE8HOU HCUSHU.

XUMUYECKHI HKCIEPUMEHT: H3y4deHHe OOpa3I[0B HEOPraHWYEeCKHX BEIIEeCTB, CBOWCTB
COJISHOM KHCIIOTHI; TPOBEACHHE KAaYeCTBEHHBIX pEakUWid Ha XJIOPUA-UOHBI M HaOIIOJIEeHHE
NPU3HAKOB WX TMPOTEKAaHUs; OIBITHI, OTpaxkamolue QU3NYECKHe U XHUMHUYECKHE CBOMCTBa
TaJIOreHOB M UX COEIMHEHUN (BO3MOXKHO HMCIOJB30BAHHME BUAECOMATEPHANIOB); O3HAKOMIIEHHE C
oOpa3aMu XJOpUAOB (TAJOreHUIOB); O3HAKOMIICHHE C OOpas3laMu cepbl U €€ COCTUHEHHUSIMU
(BO3MOKHO HMCTIOJIb30BAHUE BHJICOMATEPUAIIOB); HAOIIOCHUE TIpoliecca OOYTIMBaHMs caxapa IMoj
JeCTBUEM KOHIICHTPUPOBAHHON CEPHOM KUCIOThI; U3yUYeHHEe XUMUUYECKUX CBOWCTB pa30aBlIeHHON
CEpHOMN KHCJIOTHI, MPOBEJACHUE KaUeCTBEHHON peaklny Ha Cylb(aT-uoH U HAOI0/IeHHEe TpU3HaAKa
e MpOTeKaHUs; 03HAKOMIIEHHE ¢ (M3UYECKMMU CBOWCTBAMH a30Ta, ¢ocdopa M UX COeTUHEHUN
(BO3MO’KHO HCTIOJIb30BAaHUE BUIEOMATEPHUAIOB), 00pa3aMu a30THBIX U (PochHOpHBIX yIA00pEHUIt;
MIOJIy4YeHHE aMMHaKka M HM3yY€HUE €ro CBOMCTB; IPOBEJIECHUE KAaue€CTBEHHBIX PpEaKIUil Ha HOH
aMMOHMS U (Qochar-uoH W U3yYeHHE TPU3HAKOB HUX MPOTEKaHHs, B3aHUMOJCHCTBUE
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MEbIO (BO3MOKHO MCIOJIb30BaHNE BUJEOMATEPUATIOB);
M3y4YeHUe MojeNiell KpUCTaUIMYECKUX PEHIETOK aliMasa, rpadura; O3HAKOMIIEHHE C MPOLECCOM
aJIcopOIK PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOIasa;
MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHE €ro CBOMCTB; MPOBEACHHE KaUeCTBEHHBIX peakluil Ha
KapOOHAT- U CWIIMKAT-UOHBI U N3YUYEeHUE TPU3HAKOB UX MPOTEKAHUs; 03HAKOMJICHHUE C MPOIYKIHEH
CHWJIMKATHOW MPOMBIIIJICHHOCTH; pPEIIEHUE SKCIEepUMEHTANIbHBIX 3aJauy 1o Teme «Baxneilmue
HEMETaJUIbl U UX COCIUHEHUSY.

Meta/bl M MX COEIMHECHHUSA

OOmias XapakTepuUCTUKAa XHMUYECKHUX OJIIEMEHTOB — METAaUIOB HAa OCHOBAaHUU HX
nosioxenus B [lepuoanueckoi cucreme xumuyeckux 3iemeHtoB /. . MenneneeBa u crpoeHus
atomoB. CrpoeHue MeTamnoB. MerauMueckas CBS3b M METAJUIMYECKAs] KpUCTAUIMYECKas
pemi€éTka. DIEKTPOXMMMUYECKUN psii HamnpsHkeHuM MeTaioB. PuU3Nyeckue M XUMUYECKHE
CBOMCTBa METa/UIOB (B3aUMOJEHCTBUE C KHCIOPOAOM, BOAOHM, Kuciaoramu). Obwue cnocodwl
noaydenus memannog. llonamue o Koppo3uu memannog, OCHOGHble CHOCOObL 3aujumvl UX Om
kopposuu. Cnnagvl (cmanv, yy2yH, OOpPANOMUHUL, OpOH3a) U UX HpuUMeneHue 6 Ovimy Uu
NPOMbBLULTIEHHOCTU.

[Ilenounsle MeTauIbl: nosiokeHUe B Ileproguueckoil cucremMe XMMHYECKHX 31eMEeHTOB /1.
N. Menneneesa; crtpoeHne atomoB. Haxoxknenue B mpupone. Pu3HUECKME U XHMHUYECKHE
cBo¥cTBa (Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUBI HATpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHHM.

[IlenouHO3€EMENBHBIE METAIIBI MArHUM M KaJIbLIMK: TIoJI0keHue B [lepuonnyeckoil cucreme
xuMHuueckux snemMeHtoB [[. M. MeHneneeBa; CTpOEHHME MX aTOMOB; HAxO0XJAECHUE B MPHUPOJE.



dusndeckue W XUMHUYECKHE CBOMCTBA MarHusd M Kajdblidsd. BakHelIne COEOIUHCHUS KaJbIUs
(oKcu, THAPOKCH, CONH). KécmKrocmb 800bl U CHOCOObL €€ YCMPAHEeHUsL.

AmoMuHuii: nonoxenue B Ilepuomnueckoil cucreme xumuueckux diemeHtoB Jl. U.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXAEHUWE B Tpupojae. PU3MYECKHEe M XUMHUYECKHE CBOMCTBA
anmroMuHMs. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH A AITFOMIHHS.

Kenezo: mnonoxenne B  llepuomnmueckoil  cucreMe — XMMHMYECKMX  JJIEMEHTOB
J. . Menneneesa; cTpoeHue aroma; HaxoxxiaeHue B mnpupoae. dusmyeckue M XUMHUECKHUE
CBOICTBa *keJe3a (B3aUMOJICHCTBHE C METaNIaMH, KUCIOTaMU U coyiiMH). OKCHUIbI, THIAPOKCUBI U
conu xxene3a(Il) u xxeneza(Ill): cocras, cBOMCTBA U noyuenue.

XUMUYECKU SKCIIEPUMEHT: O3HAKOMIJIEHHE C o0pa3liaMd METaUIOB M CIUIaBOB, HX
(U3MYECKUMU  CBOMCTBaMH;, W3YYCHHE pPE3yJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUAIOB), OCOOCHHOCTEHW B3aMMOECHCTBHS OKCHAA KalbLUs M HATPUS
C BOJIOM (BO3MOXXHO HCIOJB30BAaHUE BUACOMATEPUATIOB); HUCCICIOBAHUE CBOWCTB MKECTKOW BOJIBI;
mpolecca TOpeHHs JKele3a B Kuciaopoje (BO3MOXKHO HCHOJIb30BaHHE BHAEOMATEPUAJIOB);
MIPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX PEAKIUN Ha WOHBI (MarHus, KaJiblMs, aJIOMHHUS, LIUHKA,
xenesa(ll) u xenesa(lll), meau(1l)); HabmoneHne u onmMcaHue MPOIECCOB OKPAIIMBAHUS TUIAMEHHU
WOHAMU HATpUsl, KaJlusgd U KaiblUs (BO3MOXHO HCIOJb30BaHUE BUICOMATEPHUATIOB); UCCIEAOBaAHUE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHIA  aJIOMUHUS M THUIPOKCHJIA  I[MHKA;  pEIICHHe
SKCIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BaxxHelme MeTauibl U UX COCAMHEHUS.

Xumus u okpyscarowan cpeoa

Hosvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvl 8 NOBCEOHEBHOU IHCU3HU
yenosexa. Xumus u 30oposve. bezonacnoe ucnonvsosanue ewjecms U XUMUYECKUX Pearkyuil 6
ovimy. Ilepsas nomows npu Xumuyeckux odxcoeax u ompasinenusx. OCHOBbL 3KOI02UYECKOU
epamomuocmu. Xumuyeckoe 3acpsA3HeHue OKpyxcaioujen cpeovl (npedenvHas OO0nYyCMmuMAasl
koHyenmpayus eewgecme — I/[K). Ponb xumuu 8 peuieHuy 9K0102UUecKux npooiem.

Ipupoousvie ucmounuxu yeneeo0opodos (yeoib, NPUpoOHbIl 2a3, He@mb), NPOOYKMbL UX
nepepabomxu, ux poisb 8 6uimy U NPOMbIULIEHHOCHIU.

Xumuueckuil sxcnepumenm: uzyduenue obpasyos Mamepuanos (Cmekao, cniagbl Memasiios,
noaumMepHvlie Mamepuabl).

MesknpeaMeTHbIe CBSI3H

Peanu3zanus MeXNpenIMETHBIX CBA3EH NMPH M3yYEHHHM XHMHH B 9 Kiacce OCYIIECTBISETCS
Yyepe3 MCIOIb30BaHME KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK W MOHITUH, SBISIOIIUXCS
CHCTEMHBIMH JUIS OTAEIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOm1re ecTecTBEHHO-HAYYHbIe TIOHATHS: HAy4YHBIN (pakT, runoresa, 3aKOH, TEOPHs, aHATU3,
CHHTE3, KiIacCu(pUKanys, TepUOJUYHOCTh, HAOIIONEHHWE, OKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUe, MOJIENb, IBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHsI, MATCPHAIIBL.

®usnka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHA, W30TOIbI,
paZMOaKTUBHOCTb,  MOJIEKYyJa, JJEKTPHUUECKU  3apsA], MPOBOJAHUKH,  MOJIYHNPOBOTHHKH,
IMAJIEKTPUKH, (DOTO3IEMEHT, BEUIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAITMUECKAsT PEUIETKA, CIUIABbI, (PU3MUECKUE BEINYHMHBI, €UHUILIBI
U3MEpPEeHHs, KOCMHYECKOE ITPOCTPAHCTBO, IUTAHETHI, 3BE371b1, COIHIIE.

buonorus: QotocunTes, apixaHue, Ouocdepa, IKOCUCTEMa, MHHEPAIbHBIE YAOOpEHHMS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPOJIBL, MTOJIE3HBIE UCKOTIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

BoinoJiHeHHe NPAKTHYECKUX PadoT
[Tpu npoBeneHNH MPAKTUYECKON pabOThl KaXKIBIH €€ 3Tal BBIIOIHICTCS 00YYaroIUMUCS C
3I1P BMecTe C y4dWTeleM W TOJ €ro pyKoBOACTBOM. Ha mocke 00s3aTebHO BBIBEIIMBAIOTCS



MpaBUjIa TEXHUKH OE30MacCHOCTH, COOTBETCTBYIOIINE JAHHOMY BHUIY paboThl, AaeTcsl MpaBUiIbHAsS
3anmuch (OpPMYJ W YyKas3bIBaeTCs IeNIb MpoBeAeHUs padoThl. [lpum HEOOXOaUMOCTH maeTcs
BU3YQJIbHBIA aJITOPUTM BBINOJHEHUS 3aJaHHs. DTO CIIOCOOCTBYET OCO3HAHMIO OOYYarOUIMMMCS
BBITTOJTHSEMBIX JICHCTBHUI M MOJTyYEHHOTO Pe3yJIbTaTa.

IIpuMepHbIe KOHTPOJIBHO-U3MeEPHUTE/IbHbIEC MATEPHAJIBI 0 XUMHH

Jlns opraHM3aliy MPOBEPKH, y4eTa M KOHTPOJSL 3HAHMM OO0ydaromuxcs MO IpeaMeTy
IIPEYCMOTPEHbl KOHTPOJbHBIE PAaOOThI, CaMOCTOSATENIbHBIE paOOThI, 3a4eThl, NPAKTUYECKHUE
pabotbl, TectupoBanue. OIHUM U3 METOIOB KOHTPOJS PE3YJIbTaTOB OOY4YECHHs OOYUaIOIIMXCS C
3I1P siBisieTcst METOA MONIMBAPUATUBHOTO IKCIIPECC-TECTUPOBAHMSI C KOHCTPYUPYEMBIMH OTBETAMH.
Ero oTin4uTeNnbHBIMM YE€pPTaMM SIBJISIFOTCSL ONIEPATUBHOCTD, BBICOKAs CTENEHb MHAMBHUAYAIU3aLUU
3HaHU, CPABHUTENILHO MaJIbl€ 3aTPAaThl BDEMEHHU U TPYZAA Ha IPOBEPKY OTBETOB 00YYAIOLIUXCS.

Hns  oOywatromuxcs ¢ 3[IP BO3MOXHO H3MEHEHHE (OPMYJIMPOBKM 3aJaHUi Ha
«TIOIIATOBYIO», aJalTalys MpeaIaraeMoro o0ydaromemMycst TECTOBOTO (KOHTPOJIBHO-OLIEHOUYHOT0)
MaTepuaja: UCIOJIb30BaHUE YCTHBIX U MMCbMEHHBIX MHCTPYKLUH, YIPOIIEHUE JJIMHHBIX CJI0KHBIX
(GOpMYIMPOBOK HMHCTPYKLMH, pEIIEHHE ¢ ONOpOH Ha alaropuT™, oOpasel, MCIOJIb30BaHHUE
CIpaBOYHOU MH(POPMALIUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S YYHEBHOTI'O ITPEJJMETA « XUMW» HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbraThl ocBoeHus obOydarommmucs ¢ 3[IP ydueOHoro mpeamera «Xumusi»
JOJKHBI COBIAJaTh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus. Hanbomnee 3HaYMMBIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBALMS K 00Y4YEHUIO U LI€JI€HANIPAaBICHHON 103HaBaTEIbHOM 1€ TEIbHOCTH;

YCTaHOBKAa HA OCMBICICHHE JIMYHOTO OMbITa, HAONIONCHWA 32 XMUMHUYECKHUMHU
JKCIIEPUMEHTAMH;

OpHMEHTAIMsI Ha TpaBUJIa HHANBUIYAJIbHOTO U KOJJISKTHBHOTO OE3011aCHOTO MOBEJICHHS PU
B3aMMOJECHCTBUM C XMMUYECKHMH BEIECTBAMU U COCTUHEHUSIMU;

IpaKTUYecKoe M3ydeHue npodeccuil u Tpyaa pasziMyHOrO poja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHS N3y4aeMoro IpeMETHOrO 3HaHUs (Hanpumep, JJAOOPaHT XUMHUYECKOr0 aHAJIN3a);

YBa)KCHHE K TPYAY U pe3yJbTaTaM TPYJOBOU ACSITEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHHIO JAJIBHEWIIEH WHIMBHUAYaJIbHOM TpPaeKTOpUU
00pa30BaHMs HA OCHOBE OPUEHTHPOBKH B MHpeE Mpodeccuil 1 NpopecCHOHAIbHBIX MPEANOYTECHHH,
YBaKUTEIBHOTO OTHOLIEHUS K TPYLY;

OCO3HAHME CBOETO MOBEJCHMS C TOYKH 3PEHUS ONMACHOCTH MM O€30MacHOCTH AJIs ceOsl Min
JUISL OKPY KAIOIIKX;

OCHOBBI ~ DKOJIOTMYECKOM  KYJIbTYpPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOTO  MBIIUIEHUS, [PUOOpETEHHE  ONbITa  SKOJOTMYECKHM  OPUEHTUPOBAHHOM
MIPAKTUYECKON ACSITEIBHOCTH B )KM3HEHHBIX CUTyaLUsX;

OCO3HaHUE IMOCJIEJCTBUI M HENpUATHE BPEAHBIX MPUBBIYEK (YMOTpEOJIEHUS aJKOTOoJs,
HapKOTHKOB, KypeHUs) U UHBIX (HOpM Bpeaa i GPU3NIECKOT0 U ICUXUYECKOTO 3/10POBbS;

IIPUHATHE PEIICHWHA B KM3HEHHOM CHUTYallMM Ha OCHOBE II€pEHOCAa IOJIYYEHHBIX B XOJ€
00yuyeHMsI 3HaHUI B aKTyaJIbHYIO CUTYaIHI0, BOCIIOJIHATH 1e(UIUT HHPOPMALIUH;

FOTOBHOCTh OTOMpaTh M UCHOJb30BaTh HYXKHYIO HHQOPMAIMI0 B COOTBETCTBUU C
KOHTEKCTOM JKU3HEHHOM CUTYyalluH.

METAINIPEJMETHBIE PE3YJIbTATBI



Osnadenue ynugepcanipHolMu y4eOHbIMU NOZHAGAMEIbHBIMU OCIICHBUAMU:

BBISIBJISITH PUYMHBI U CIEACTBUSI MPOCTHIX XUMHUYECKUX SIBICHUM;

OCYIIECTBIISAITh CPAaBHEHHWE, KIACCU(PHUKAIMIO XUMHYECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPHUAM JJIsl YKa3aHHBIX JIOTUYECKUX ONEPALIU;

CTPOUTH JIOTUYECKOE CYXKACHUE IIOCIe MPEIBAPUTEIBHOTO aHalu3a, BKIIOYAIOIIee
YCTaHOBJIEHHE MPUYUHHO-CIIEICTBEHHBIX CBA3EH;

BBISBJIATH eUINTH MHOOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX ISl PEIICHUS IMOCTABICHHOM
3a/a4u;

npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroi (TaObIuIly B TEKCT U TIp.);

CO3/1aBaTh, NMPUMEHATH U MPeoOpPa30BBIBATh 3HAKM U CHMBOJIBI, MOJEIU U CXEMBI s
pelieHus yueOHbBIX U MO3HABATENbHBIX 3314 C IIOMOLIBIO MeJarora;

C TIOMOIIBIO TeJarora MPOBOJUTh XWMUYECKUUH OIBIT, HECIOXKHBIA AIKCIEPUMEHT, IS
YCTQHOBNICHHSI OCOOEHHOCTEH OO0BEKTa W3Yy4eHHUs, NPUYMHHO-CIEJCTBEHHBIX CBs3eH U
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOiA;

C TIOMOILBIO TeJarora WM CaMOCTOSITEIbHO (HOpMyIUpoBaTh OOOOIIEHUS W BBIBOIBI I10
pe3ynbTaTtaM IpOoBEACHHOTO HaOIIOIEHUS, OIIbITA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE XUMHUECKUX MIPOIIECCOB M UX MOCIIE/ICTBUS;

UCKaTh WM OTOMpaTh UHPOPMAIUIO UM JaHHbIE U3 UCTOYHUKOB C YUETOM IMPEAI0KEHHOM
y4eOHOM 3a/1a4uu U 33JJaHHBIX KPUTEPHUEB.

Osnaodenue ynugepcanibHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

OpPraHU30BBIBaTh yueOHOE B3aWMOJIEHCTBHE B Tpymme (OmpenensaTh OoOIue ey,
pacnpenensTh poju, 10roBapuBaThCs IPYT ¢ APYroM U T. 1.).

C TIOMOIIBIO TEAarora MWW CaMOCTOATENBHO COCTABIISATh YCTHBIE U NMHUCBMEHHBIE TEKCTHI C
HCIOJIb30BaHNEM MILTIOCTPATUBHBIX MAaTEPHUAIIOB JIJISl BBICTYIUICHUS TIEpe]] Ay JUTOPHEI;

OpPraHU30BBIBATh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO ICSTEIBHOCTh C yUUTENEM M
CBEpPCTHHUKAMH; paboTaTh MHIMBUIYaJTbHO U B TpYyIMIeE: HAXOIUTh OOIIee pelleHue M pa3peliarb
KOH(UIMKTBI Ha OCHOBE COIJIACOBAHMS NO3MLIMH M ydeTa MHTEPecoB; (OpPMYyIHPOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

OIICHMBAaTh KAauyeCTBO CBOEro BKJIaga B OOMMI MPOAYKT, NPUHUMATh W Pa3leliiTh
OTBETCTBEHHOCTb U MPOSBISATH TOTOBHOCTh K PEIOCTABICHUIO OTYETA MEePe/] MPYIIOH.

Osnadenue yHueepcantbHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:

oOHapyxuBaTh W (GOPMYJIUPOBATh YUYEOHYIO TpOOIEMy, ONpPENesaTh Ielb Y4eOHOU
NeSITebHOCTH;

BJIaIETh OCHOBAaMU CaMOKOHTPOJISl, CAMOOILIEHKH, MPHUHSITHUS PEIICHUNH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOMN U MO3HABATEIHHON e TEIbHOCTH;

COOTHOCHTH CBOM JCUCTBHS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBIISATH KOHTPOIb
CBOCH JESITeNbHOCTH B MpOIECCe AOCTHKEHHS pe3yibTaTa, ONpeleNsTh CHOCOObI JEHCTBHIl B
paMKax IpeIoKEHHBIX YCIOBHN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
HU3MEHSIOIENCS CUTYyaLUE;

JaBaTh aICKBaTHYIO OIICHKY CHTYallly ¥ MpeJyIaraTh IUIaH €€ N3MEHEHHS,

MPeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHHUKHYTH MPH PEIICHUN yUueOHOU 3a1auH;

MOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLT JIOCTUTHYT TpeOyeMBbIi pe3yibTaT ACITEIbHOCTH,
OTIpeeATh TO3UTHUBHBIC U3MEHEHUS U HAMpaBJIeHUs, TPeOyIoIIre qanbHenIeil paboThl;

OCO3HAaHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO OO0S3aTEIBHOIO COJEpPIKaHMA,
YCTQHOBJICHHOTO JaHHOW MPUMEPHON padoueii mporpaMMoii, BELICTISIOT: HAYYHbIC 3HAHHS, YMECHUS
U crocoObl AEHCTBHM, crieruduueckue s yueOHOro npeamera «XUMus», BUbl J1eSTeIbHOCTH 1O
MIOJIyYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUH, NpeoOpa30BaHUI0 U NPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX U HOBBIX CUTYaLUAX:



o MPEACTaBICHUE O 3aKOHOMEPHOCTSIX M IO3HAaBAEMOCTH SBJICHUM MPUPOJBI,
MMOHMMAaHHE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMUMHYECKOW HAyKU KaK O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTYyphl M MPAaKTHYECKON MJEsTeNbHOCTH 4YelOBeKa B
YCIIOBUSIX COBPEMEHHOTO OOITECTBa; IOHUMaHUE MECTa XUMHHU CPEJId APYTUX €CTECTBEHHBIX HAYK;

o BJIaJICHUE OCHOBAMHU MOHATUMHOIrO ammapara U CUMBOJUYECKOTO SI3bIKa XUMUU IS
coctaBieHus: (GOpMyJl HEOPraHMYECKHUX BEIIECTB, YPABHEHU XUMHUYECKHX peakiuil (¢ omopoil Ha
QITOPUTM Y4YeOHBIX JEHCTBUI); BlajeHHe OcHoBaMu xumudeckod HomeHknatypel (IUPAC u
TPUBHAILHON) W YMEHHE WCIIONIb30BaTh €€ JUIsl pelleHus Y4eOHO-TO3HABATEIbHBIX 3a/ay C
MTOMOIIBIO YYUTEIIST; YMEHUE HCIIOIh30BaTh MOJICTH ISl OOBSICHEHUSI CTPOCHUS aTOMOB H MOJICKYIT
10 AJITOPUTMY C OTIOPOM HA ONPEIETICHNUS;

o MPEACTaBICHUE O CUCTEME XMMHUYECKUX 3HAHUH M yMEHUE C MOMOUIbIO YUWUTENs
MPUMEHATh CUCTEMY XHMHWYECKHX 3HAHUU IS YCTAHOBJICHUS B3aHMMOCBA3EH MEXAY N3YYEHHBIM
MaTepuaqoM W MpHU MOJYYCHWHM HOBBIX 3HAHUM, a TaKKe B MPOILECCE BBIMOJHEHUS Y4YEOHBIX
3aJIaHui ¥ PU padOTe C HICTOYHUKAMH XUMHUYECKON WH(POPMAITUHU, KOTOPAast BKITFOYALT:

BAKHEWIIINE XUMHYECKUE TOHATHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MPOCTOE M CJIO0KHOE BEIIECTBO, OJHOPOIHAS U HEOJHOPOJHAS] CMECh, OTHOCHUTEIIbHBIE aTOMHAs U
MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MOJISPHBIA 00beM, OKCHUI,
KHCJIOTA, OCHOBAaHHWE, COJb (CpeaHsisl), XUMHUYECKash PEakivs, PEaKIHH COCIUHCHUS, pPEaKIuu
pa3NoKEHUs, peaklUd 3aMeIIeHHs, peakluu OoOMeHa, TerioBoM 3(PQeKT peakuuu, 3K30- H
SHJIOTEPMUYECKUE PEAKIMU, PACTBOP, MAcCOBasg J0JISI XHUMHUYECKOrO 3JIEMEHTA B COEIUHECHHH,
MaccoBasl J0Jsl U MPOLIEHTHAas KOHLIEHTpalusl BEIIECTBA B pACTBOPE, SAPO aTOMa, 3JIEKTPUUECKHUI
CJION atoma, aToMHas OpOWTalb, PAJNyC aToMa, BaJICHTHOCTh, CTCIICHb OKUCIICHUS, XHUMHUYECKas
CBA3b, AJIEKTPOOTPULATENBHOCTh, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBsI3b, MOHHAs CBS3b,
METaJUIMYeCKasi CBsI3b, KpHUCTAJUIMYECKas penieTka (aTomMHas, HWOHHAs, MeTauIMyecKas,
MOJIEKYJISIpHAsi), WOH, KaTHOH, aHUOH, OJJEKTPOIUT U HE OHIIEKTPOIUT, DIEKTPOITUTHUECKAS
JTUCCOLMAIUS, PEAKIMH HWOHHOTO OOMEHA, OKHCIIHTEIHHO-BOCCTAHOBUTEIIBHBIC  PEAKIIHH,
OKHCJIUTENb M BOCCTAaHOBUTEIb, OKHUCJIEHHE M BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMHUYECKOE
paBHOBecCHE, 0OpaTUMbIE 1 HEOOPATUMBIE PEAKIIUU, CKOPOCTh XMMHUYECKON peaKIiu, KaTalu3aTop,
npenenbHo gomyctumast konuentpanus (ITJIK), koppo3us meTannos, CIIaBbl;

OCHOBOITOJIATAlOIIME 3aKOHBI XMMHUU: 3aKOH COXpaHEHHUs Macchl, llepmoamyeckuil 3aKoH
J1. 1. Menneneena, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIPHAsE TEOPUSI, TEOPUS DJIEKTPOJIUTHUECKON JUCCOLUALINH,
a TakKe NPEJCTaBIICHUs] O HAyYHBIX METOJaxX IO3HAHMS, B TOM YHCIIE SKCHEPUMEHTAIBHBIX U
TEOPETUYECKUX METOAAX UCCIEAOBAHUS BEIIECTB U U3YUYEHUSI XUMUYECKUX PEAKIIHIA;

o MPEJCTABICHUE O TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB
(pamumyc atroma, 3JIEKTPOOTPHUIATETFHOCTH), MPOCTHIX M CIOXKHBIX BEIIECTB OT TMOJOKEHUS
snemeHToB B Ilepmommueckoil cucreme (B MallbIX MEpUOAAaX W TJIABHBIX MOATPYIIAX) U
ANEKTPOHHOTO CTPOCHHUS aTOMa; YMEHHE OOBSACHATH CBA3b MOJIOKEHUs deMeHTa B [lepuonnyeckoit
CHUCTEME C YMCIIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, oOlee YHCIO SJIEKTPOHOB), paclpeieNieHHEM DJIEKTPOHOB IO HJHEPreTHUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX IEPHOJOB, KA W KaJbIHs; KIaCCU(DHUIIMPOBATH XUMHUYCCKHEC
AJIEMEHTHI C OMOPOM Ha ompeneneHus (HU3MUECKOTO CMBICHIA IU(PPOBLIX JaHHBIX MEPUOIUYECKON
TaOIUIIBL;

o yMEHHE KJIACCU(PUIIMPOBATh XUMHYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA U
XUMUYECKHE PEaKLHMH C OMOpOMl HAa CXEMBbI; OINPEAENATh BAJIECHTHOCTh U CTENEHb OKHCIICHHS
XUMUYECKUX JJIEMEHTOB, BHUJ XHUMHYECKONW CBS3M W THUIl KPUCTAUIMYECKON CTPYKTYpPHI B
COEIMHEHUSX, 3aps] MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAaX BELIECTB (KUCIOT, OCHOBaHMI),
OKHUCJIUTEIb U BOCCTAHOBUTENb 110 AJIITOPUTMY YUE€OHBIX IE€HCTBUIL;

o YMEHHE XapaKTepU30BaTh C OMOPOH Ha cxeMy (PH3WYECKHe U XUMUYICCKUE CBOHCTBA
MIPOCTHIX BEUIECTB (KUCIOPOM, 030H, BOJOPO, Tpadut, anmas, KpeMHHUiA, a30T, pochop, cepa, xiop,
HaTpu#, KaJluid, MarHud, KaJbIMi, aJIFOMUHUN, YKEJI€30) U CIOXKHBIX BEIIECTB, B TOM YHUCIE UX



BOJHBIX pPAacTBOPOB (BOJA, aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBl U THUAPOKCHUIBI
metaioB I - [IA rpynm, amomunus, meau (II), muaka, xeneza (I u III), okcuast yrnepona (I u
IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTas,
a3oTHas, pochopHas, yroiabHas, KpEMHHEBask KMCIOTa U UX COJIM); OMUCHIBATh C ONOPOH Ha IUIaH U
KITIOYEBHIC CJIOBA; YMEHUE NPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT HMX COCTaBa M CTPOCHHUs IOCIE MPEJBApUTENILHOTO aHalIM3a IOJ PYKOBOJCTBOM II€larora,
MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX
IIPEBPAILEHUI B Pa3IMUHBIX YCIOBHSX, BIUSHHE BEIIECTB U XMMUYECKHUX MPOLECCOB HA OPraHU3M
YeJI0BeKa U OKPY’KaIOIIYI0 IPUPOAHYIO CPENY;

J YMEHHE COCTaBIATH IO O00pasilly, CXeMe, alropuTMy Y4yeOHBIX JeHCTBHI
MOJIEKYJISIDHbIE W HWOHHBIE ypaBHEHMs peakuuid (B TOM YHCIIE pPEakUUd HOHHOro oOMEeHa Hu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK), WIUIIOCTPUPYIOIIUX  XHUMHYECKHE CBOWMCTBA
U3YYEHHBIX KJIaCCOB / TPYIII HEOPTaHUYECKUX BEILECTB, a TAKXKE MOATBEP)KIAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMU;

J YMEHHE BBIYUCISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJII0 XUMHUYECKOI0 3JIEMEHTa B COEIMHEHMH, MacCOBYIO JIOJIIO BELECTBA B PAacTBOpE,
KOJMYECTBO BEIIECTBA W €ro maccy, oObEM Tra3oB ¢ omopoid Ha oOmmue (GOopMysbl; yMEHHE
IIPOBOJIUTH PACUEThl M0 YPABHEHUSAM XHMHUYECKHUX pEeaKlUil M HaXOAUTh KOJIMYECTBO BEILECTBA,
00BEM W MAacCy PEeareHTOB HJIM MPOJYKTOB PEaKIMH C OMOpOi Ha oOpaszel], alropuTM y4eOHBIX
JIEHCTBHI;

. BJIaJICHUE OCHOBHBIMH METOJaMM HAay4YHOIO IO3HaHMA (HaOuoJeHHe, U3MEpEHHeE,
HKCIEPUMEHT, MOJICIMPOBAHNE) NP HM3YYCHHUU BEUIECTB M XMMHUYECKHX SIBJICHHH C OIOpPOW Ha
QITOPUTM Y4YeOHBIX JeHCTBUH; yMmeHue chopMynupoBaTh MpoOIeMy U MPENIOKHUTh IYTH €€
pelIeHus! ¢ MOMOIIBIO TIe/Iarora; 3HaHWe OCHOB 0€30MacHOM pabOThl ¢ XUMUYECKUMH BEUIECTBAMH,
XMMHUYECKOH MOCYI0H U 1Ta00paTOPHBIM 000PYA0BaHUEM;

J HaJIMYMe TMPaKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOLINX
XAMHAYECKHX SKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUHTEINSI C OOCYXJEHHEM IulaHa padoThl WiIH
COCTaBJIEHUEM TAOIUIIBL:

M3ydYeHHE U ONMCcaHne (U3NIECKUX CBOIMCTB BEIIECTB;

O3HAKOMJIEHHUE C (PU3NYECKMMU U XUMHUUECKUMHU SIBICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIINE TPU3HAKY TTPOTEKAHUS XUMUYECKUX PEAKIIHIA;

U3y4eHHUe CrocoO0B pa3/iesieH s cMeceii;

MOJTyYeHHE KUCIIOPO/Ia i U3YUYEHHUE €T0 CBOWCTB;

MOJIyYeHHE BOJIOPOJIa U N3yUYEHHUE €r0 CBONCTB;

MOJTyYeHHE YTIIEKHUCIIOTO ra3a U U3Y4YEeHHE eT0 CBOMCTB;

MOJIyYeHHE aMMMaKa U U3yUEeHHE ero CBOMCTB;

MIPUTOTOBIICHHE PACTBOPOB C OIIPEIEIIEHHOW MacCOBOM J0JIel paCTBOPEHHOTO BEIECTBA;

HCCIIeZIOBAaHKE U ONUCAHNE CBOMCTB HEOPraHWYECKUX BEILECTB PA3JINYHBIX KIACCOB,;

NIPUMEHEHHE WHAWKATOPOB (JaKMyca, METWIIOpaHXa U (eHoIpTaIeHHa) sl ONpeIeICHUs
XapakTepa Cpe/ibl B pacTBOpax KHUCJIOT U IIeJI0Yei;

M3yYeHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMH, OKCHIAMH METaJUIOB, PACTBOPUMBIMHU U
HEPaCTBOPHUMBIMH OCHOBaHHUSIMU, COJISIMU;

MOJTyYeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHME OJJTHOI'0 METaJlla APYTHM U3 PacTBOpa COJIU;

ucclieioBaHNe aM(OTEPHBIX CBOWCTB THAPOKCH/IOB aJTFOMHHHUS U IIMHKA;

pellieHHe SKCIEPUMEHTAIbHBIX 3ajauy 1Mo TeMe «OCHOBHBIE KJIACChl HEOPraHMYeCKUX
COCIMHEHUI;

peleHre SKCIePUMEHTAIbHBIX 337a4 10 TeMe «DJIEKTPOIUTHUECKAs TUCCOLUALINN;

peleHre SKCIepUMEHTAIBHBIX 331a4 10 TeMe «BaxkHelie HeMeTaubl U BX COSAMHEHUS;

peleHre SKCIepUMEHTaIbHBIX 3aa4 10 TeMe «BaxkHelie MeTaibl 1 UX COSTUHEHUSY;

XUMHAYECKHE SKCIIEPUMEHTHI, WIUTFOCTPUPYIONINE TMPU3HAKN MPOTEKAHHU PEaKIi HOHHOTO



oOMeHa;

KAaueCTBEHHbIE pPEaKIMM Ha MPUCYTCTBYIOIIUME B BOJHBIX pPACTBOPAax HOHBL XJIOPUI-,
Opomua-, HOAUA-, cyibdaT-, hocdar-, KapOOHAT-, CHITHKAT-aHUOHBI, TUIPOKCUI-HOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajabllns, aJJIOMUHMS, Kene3a (2+) u xkenesa (3+), meau (2+), IuHKa,

YMEHHE MPEICTaBISITh PE3yJIbTaThl JKCIEPUMEHTa B (opMe BBIBOJOB, JI0KA3aTEIbLCTB,
rpadukoB U TaOIUIL U BBISBIATH IMIUPUUYECKUE 3aKOHOMEPHOCTH;

o BJIaJICHUE TpaBUjaMU 0€30MacHOro OOpallleHusl ¢ BEIIeCTBAMH, MCIOJIb3yEeMbIMU B
MOBCETHEBHON JKM3HU, a TakKe NPaBHIAMU TIOBEICHUS B MEISIX COCPeX EHHs 370pPOBbS H
OKPY’KaIOIIeH TPHUPOTHOW Cpeapl; TMOHMMaHWE Bpeaa (OMacHOCTH) BO3JCHCTBHS Ha JKHBBIC
OpPTaHU3MBI ONPEEICHHBIX BEIIECTB, a TaKXKe CIOCOOOB yYMEHBIICHUS W MPEIOTBPALICHUS HX
BPEJAHOTO BO3JEUCTBUSA; MOHMMAHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JMJIi OpraHu3Ma
YeII0BEKa;

o BIIQJICHHE OCHOBAMHU XMMHYECKON TIPaMOTHOCTH, BKJIFOYAIOINIECH YMEHHUE MPaBUILHO
WCIONIb30BaTh HM3yYEHHBIE BEUIECTBA M MaTepuaibl (B TOM 4YHUCIE, MUHEpajbHbIE YIOOpEeHHS,
METAJUTBI W CIUIAaBbI, TPOAYKTHI IMEPEpabOTKH MPHUPOJHBIX HCTOYHHUKOB YTIIEBOJAOPOIOB (YT,
MIPUPOJHOTO Ta3a, HEPTH) B OBITY, CEIbCKOM XO3SICTBE, Ha MPOU3BOJCTBE; YMEHHE MPUBOAHTH
MIPUMEPHI MMPABUIIHHOTO UCTIOB30BaHUS U3YYCHHBIX BEIICCTB M MATEPHAJIOB;

o YMEHHE YCTAHABIIMBATH CBS3M MEXKIY pPEATbHO HAOIIOMaCMBIMU XUMUYCCKUMU
SBIIGHUSIMA U TIPOIIECCaMHU, MPOUCXOISAIMIMMH B MaKpO- U MHUKPOMHpE, OOBSCHATH MPHUMHBI
MHOTOO00Opa3usi BEIIECTB; YMEHHUE HWHTCTPUPOBATH XUMHYCCKHE 3HAHUS CO 3HAHUSAMH JIPYTUX
y4eOHBIX MPEIMETOB C TOMOIIIBIO TIe/1arora;

o npencraBieHue o chepax mpodheCcCUOHATBHON NEATEIBHOCTH, CBI3aHHBIX C XUMUEH
¥ COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX XUMHYECKOW HAyKH; HATUYHC
ombITa paboOThl C pPa3IMYHBIMH HCTOYHUKAMU HHQOpPMAIMH MO XUMHH (HAYYHO-TOMYJIsIpHAs
JUTEepaTypa, CIIOBapH, CIPABOYHHUKH, HHTEPHET-PECYPCHI) C OMOPOM Ha aJTOPUTM: YMCHHE
OOBEKTUBHO OLIEHWBAaTh HWH(GOPMALMI0O O BEIIECTBAX, HMX MPEBPALICHUSIX U MPAKTUIECKOM
MIPUMCHCHHUMU.

TpeOGoBanuss Kk mMpeaMeTHbIM pe3yJbTaTaM OCBOeHHSI y4eOHOro mpeamera «XuMHS»,
pacnpeneeHHbIE 110 roJaM 00y4eHHs

PesynbraTel Mo romamMm GOpMyIHPYIOTCS 110 MPUHIMITY TOOABICHUS HOBBIX PE3yJTATOB OT
roga K ToAy, YK€ Ha3BaHHbIE B MPEABIAYIIMX TOAaxX IO3UIMM, KAaK INPABUJIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YUWUTHIBAIOTCS (pe3yslbTaThl OYEPEAHOr0 TIoja MO YMOJYAHUIO BKIIIOYAIOT
pe3yabTaThl MPEIbIIYLIHX JIET).

8 KVIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIIOHSATHI: aToM, MOJEKyJa, XUMUYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOPOAHAE W HEOAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAsl aTOMHasi W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas A0JS XUMUYECKOTO 2JIEMEHTA B COCTUHEHUH, MOJISIPHBIH 00bEM, OKCHUI,
KHUCJIOTA, OCHOBAHME, COJb, ONEKMPOOMPUYAMENbHOCMb?, CTENEHb OKUCIEHUS, XUMHYECKas
peakuus, knaccuukaiys peakiuil: peaklud COSAUHEHHS, DPEaKIHMH PA3TO0KECHHs, DPEaKIHH
3aMEIICHHUs, peaKMd OOMEHa, 9K30- M SHIAOTEPMUYECKUE PEAKINU; Menio6ou sghgexm peaxyuu,
SIPO aToMma, SJEKTPOHHBIA CIOW aroma, aTOMHas OpOHMTalb, paguyc aromMa, XUMUYECKas CBA3b,
MOJIApHAasl M HEMOJIsSIpHAsi KOBAJEHTHAsl CBsI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHUOH, DPacTBOD,
MaccoBasi 10Js BeleCTBa (MPOLIEHTHAS! KOHIICHTPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUH (CM. I. 1) U IPUMEHSTH
3TU NOHATHS IIPU ONKUCAHUM BEIIECTB U UX MIPEBPAICHUII;

23,HGCI) " Jajnee KypCuBOM 0003HaYa0TCA IJIAaHUPYEMBIC TPEAMETHBIC PE3YJIbTAThl, KOTOPBIC MOT'YT OBITH
NOTCHIIUAJIbHO JOCTUTHYTHI O6y‘-IaIOHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s13aTeIbHBIMU.



UCTOJNb30BaTh  XUMHYECKYI0O CHMBOJIMKY JUISI  COCTaBIeHUS  (OpMyNl  BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUN XUMUYECKUX PEaKLni, SJIEKTPOHHOT0 OaaHca;

OIpENeNIATh BAJECHTHOCTb aTOMOB DJJIEMEHTOB B OHHApPHBIX COCIMHEHUSX; CTENEHb
OKHUCJICHHS JJIEMEHTOB B OMHApHBIX COEIUHEHHUSIX C OIMOpOl Ha ompeaeNeHus, B TOM 4YHUCIE
CTPYKTYpUPOBAHHBIE; MPUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KiacCy COEIUHEHHH 110
(dhopMynam; BUJI XUMUYECKO CBsI3U (KOBaJICHTHAs! M MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

UMETh MPEICTaBICHUE O CHUCTEME XMMHMUYECKUX 3HAHUN, YMETh C IIOMOIIBIO YUHTEIS
MIPUMEHATh CUCTEMY XUMHUYECKHUX 3HAHUM, JUIsl YCTAHOBJICHMS B3aUMOCBS3M MEXKIY H3YYEHHBIM
MaTepHaJIOM U TPH MOJyYeHUH HOBBIX 3HAHHM, a TaKXkKe MpU padoTe ¢ UCTOUHUKAMHU XUMHUYECKON
nHpopmanuu. OpUEeHTUPOBATHCS B MOHATUSAX M ONIEPUPOBATH MU HA 0a30BOM ypOBHE, IPUMEHSITh
IIPU BBITOJIHEHUH YYEOHBIX 3aJJaHUN U PEIIEHUH PacUeTHBIX 3aJ[au C ONOPOM Ha aIrOPUTM yueOHbIX
JIEUCTBUM M3YUYEHHbIC 3aKOHBI U TEOPUM: 3aKOH cOoXpaHeHusi macchl, [leprnonnueckuii 3axkon J[.U.
Menpeneesa, 3aKoH NOCMOAHCMBA COCMABA, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJSpHas TEOPHsL.
CooTHoCUTH 0003HAUEHUs, KOTOphle UMeroTcs B Tabmuie «lleproauueckas cucreMa XUMUYECKHX
anemeHnToB JI. 1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsij siipa, 00llIee YUCIIO JIEKTPOHOB U paclpeiesieHHe X MO 3JIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIUPOBATbXUMHUECKUE DJIEMEHTBI; HEOPraHHMYeCKHe BEIIeCTBAa, XUMHYECKHE
peakiyu (MO YUCIy U COCTAaBY YYACTBYIOIIMX B PEAKLMHU BEILIECTB, MO TEIJIOBOMY 3(ddekry, mo
W3MEHEHHUIO CTENIEHU OKHUCIIEHUS! XUMUYECKUX JIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUUECKUE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKJIasi ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XMUMHUYECKUX
peaKLuil C ONIOPOU HA CXEMBI,

MIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCHUMOCTH OT HX COCTaBa U CTPOECHUS;
BO3MOXXHOCTH IPOTEKaHUS] XUMUYECKUX IPEBPALLEHUN B PpaA3IMYHBIX YCJIOBUSAX IOCIE
MIPeIBAPUTEIILHOTO OOCYKJCHHS C MEearorom;

BBIUYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa 1o ¢opMylie COEAMHEHHUS; MAacCOBYIO JIOJIO BELIECTBAa B PacTBOPE;
IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMHUYECKON PEaKIUU C OIIOPOU HA alIrOpUTM;

IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON JEATEIbHOCTH — AaHAJINW3 W CHUHTE3,
cpaBHeHHe, 00001IeHre, cucTeMaTh3anus, Kiaccu(uKaius, BeISBICHUE TPUYMHHO-CIIEICTBEHHbIX
CBSA3EH — I U3y4YECHHS] CBOWCTB BEILIECTB M XUMHUUYECKUX PEAKLINN; ECTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOIIOJCHNE, U3MEPEHUE, MOJCTUPOBAHUE, IKCIIEPUMEHT (PeaibHblll U MblCIeHHbILL)
10/ pyKOBOJACTBOM II€AArora,

clenoBaTh ~ NpaBWJIaM  [OJIb30BAHMS ~ XUMHUYECKOM  mocyAod ©  JIabopaTOpHBIM
000pyIOBaHHEM, a TaK)Ke MpaBUIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMU
TI0 BBIMOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOTYYEHUIO U COOUPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPO/Ja U KUCIOPOJa), IPUTOTOBICHUIO PaCTBOPOB C OINpPENEIEHHON MacCOBOM A0jeH
pacTBOPEHHOrO BEIIECTBA; IUIAHUPOBATb W NPOBOJUTH XHMHUYECKHUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBI0 HHAMKATOPOB  (JTAKMYC,
(denondranenH, METUIOPAHXK U JIpP.), TOATBEPKIAIONINX KaUueCTBEHHBIH COCTaB HEOPTaHUYECKHX
BEIIECTB (KaueCTBEHHBIE PEaKIIMU Ha HOHBI) O] pyKOBOJICTBOM II€Jlarora.

9 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX HOHATHH: XMMHUYECKMHA SJIEMEHT, aToM,
MOJIEKYyJla, MOH, KaTHUOH, AaHMOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJIECHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCJIEHUS, XUMMYECKass peakius, XUMHUYecKas CB3b,
mennogou 2¢hgexm peakyuu,MoIb, MOJSIPHBI 00BEM, PACTBOP; IIEKTPOIUTHI, HEIITEKTPOJIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKUUd MOHHOTO OOMEHa, KaTalu3arop, Xumuueckoe
pasHosecue, obpamumovle U Heobpamumvle peaxyuu, OKACIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBMTENb, OKHCIEHHE W BOCCTAHOBJIEHME, AaJUIOTPONHs, aM(pOTEPHOCTS,



XUMUYECKasl CBsI3b (KOBaJICHTHAs, MOHHAS, METAJUTMYECKasA), KPUCTAIUIMYECKAs PEIIETKA, KOPPO3Us
Memainnos, CHIAGbl, CKOPOCMb XUMUYECKOU peaxyuuy, TPEAeNIbHO ONyCTHMas KOHILIEHTpPalHUs
(ITAK) BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH (CM. I. 1) U NPUMEHSTH
STHU TOHSTHS IIPU ONKUCAHUU BEIIECTB U UX MPEBPAIICHUII;

UCIIOJIb30BaTh 3HAKU W CHUMBOJIBI Ui (PUKCAIlMM Pe3yJIbTaTOB HAONIOJEHUN, COCTaBICHMUS
dbopMyn BemIeCTB M YpaBHEHWH XWMHUYECKUX pEaKIMid, 3aliCH JaHHBIX YCIOBUH 3aad.
Hcnonws3oBathk 0003HaueHus1, nMmeromuecs B [lepuoandeckoit cuctemMe U TaOJIMIE paCTBOPUMOCTH
KHUCJIOT, OCHOBaHUU U COJIEW B BOJE ISl BBINIOJIHEHUS 3aJaHUM.

ONpPEIENATh BAIIEHTHOCTh U CTENEHb OKHMCIECHHUS XMMHUYECKUX 3JIEMEHTOB B COEIUHEHHUAX
Pa3IMYHOTO COCTaBa; MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIacCy COCAMHEHUMN C Omopoun
Ha OMpeEJesieHUsl, B TOM YHCJIE CTPYKTYPUPOBAHHBIC, BUAbI XMMHUYECKOH CBS3M (KOBaJ€HTHas,
VMOHHAsI, METAJUTMYECKas) B HEOPTaHUYECKUX COSAMHECHUSX; 3apsi/l HOHA 10 XUMUYECKOU (opMyIie;
XapakTep cpeabl B BOJHBIX PACTBOPAX KHUCIOT M IICJIOYEH, mMun Kpucmaiiuieckou peuémku
KOHKPEmHO20 6eujecmed;

packpsiBaTh cmbicha Ilepuogumyeckoro 3akona J[.M. MenaeneeBa U IEMOHCTPUPOBATh €ro
MOHUMAaHHE: OnUChIBAmMs U Xapaxkmepuzoeams TaOmuuHyo (opmy Ilepuonuueckoil cucrembl
XMMHYECKHX JJIEMEHTOB: pa3iInyaTh MOHATUS «TJaBHas moiarpynmna (A-rpynma)» M «mododHast
noarpynna (b-rpymma)», Mameie U OONBIINE TEPUONBI; COOMHOCUMb OOO3HAYCHHUS, KOTOPHIC
UMEIOTCA B TMEPUOJUYECKON Taliuile, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YMCiIo SJIEKTPOHOB U pacipeie]ieHHe UX o
JNEKTPOHHBIM CJIOAM); 00BACHAMb OOLIUME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XHMHUYECKHX
3JEMEHTOB M UX COEAMHEHUM B Mpelesax MalblX NEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM
CTPOEHHUSI UX aTOMOB;

KIACCU(PUIIUPOBATh XUMUYECKUE DJIEMCHTHI; HEOPTraHUYECKHE BEIIECTBA; XUMHYECKHE
peakuuu (MO YKCIYy U COCTaBy YYacTBYIOUIMX B PEAKIMH BEILIECTB, IO TEIJIOBOMY 3(PQeKTy, mo
W3MEHEHUIO CTETICHEW OKHUCIICHUS] XUMUUYECKUX 3JIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKTEePU30BaTh (OMHUCHIBATh) 00MKUE W CreU(DUUECKUE XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KIJIACCOB, MOJATBEPXkAasi ONMUCAHME MPUMEpPaAMU MOJIEKYJSIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOI Ha CXEMBI;

COCTABJIAITh YPAaBHEHUS HICKTPOJIUTUYECKOM IUCCOLMALMU KUCIOT, ILIEIOYEH M COJEH;
MOJIHBIE W COKpAalEHHBbIE YpaBHEHHUS pEaKIHil HOHHOrO OOMEHa; ypaBHEHUS pEeaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEK/y BEIIECTBAMU Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUHUA  IOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATHCBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS; BO3MOXKHOCTHU
MPOTEKaHUs XMMHUECKHUX MPEeBpaIIeHU ocie IpeBapUTEILHOT0 00CYKICHHUS C TIe1aroroM;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JeMeHTa 1o ¢opMylie COSAMHEHHUS; MAaCCOBYIO JIOJNIO BEHIECTBA B PacTBOPE;
MPOBOJIUTH PACUETHI 110 YPABHEHHUIO XMMHUYECKOM PEeaKIuu C OTIOPOM Ha aJTOPUTM;

cleoBaThlIpaBUiIaM  TOJIb30BaHUSA  XHMHUYECKOM  TocyAod ©  JabopaTOpHBIM
o0opyI0BaHMEM, a TaK)Ke MpaBWJIaM OOpAIICHHS C BENICCTBAMH B COOTBETCTBHH C WHCTPYKIUSIMU
TI0 BBIMOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOTYYEHUIO U COOUPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

MPOBOJIUTh PEAKUUHU, TMOATBEPKAAIONINE KAaueCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpHI- OpOMHI-, MOOUA-, KapOoHat-, docdar-, cuiImkar-,
cynb(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI ¥ MOHBI U3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPaX HEOPTraHUYECKHUX BEIECTB;

MPUMEHATh OCHOBHBIE ONEPAIlM MBICIUTEIbHON JEATEIbHOCTH — aHaJIU3 W CHUHTE3,
CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIMI0, BBISBICHUEC MPUYUHHO-CICACTBEHHBIX CBS3CH — IS



HU3yUCHHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOJbI MO3HAHUA —
HaO0JII0/ICHNE, U3MEPEHUE, MOJISTTMPOBAHUE, SKCIIEPUMEHT (PeaTbHbIM U MBICTICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonnyectBo 4yacos DJICKTPOHHBIE
Ne  HaumenoBanue
(uudpossbie)
n/ pa3ejioB M TEM Bcer  KonrtpoubH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMbl 0 ble padoThI ue padoThl
pecypchl

Pa3nes 1.1lepeoHayanbHble XHMHYECKHE TIOHATHS

XUMUS — BaKHaS

00J1aCTh
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU -
IOEATEIIBPHOCTHU _
yenoBeKa
BemectBa u bu6mmorexa [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakiuu Ic
Nroro no pazaeny 20
Pa3nes 2.BakHeiilue npeacTaBuTe 1M HEOPraHMYECKHUX BeleCTB
Bo3znyx.
Bbubnuoreka [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f4183
IToustue 06 e
OKCHIaX T
29 Bomopon.Ilonstue g | bu6mmorexa [IOK

0 KUCJIOTax U https://m.edsoo.ru/7f4183



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

COJIAIX

Bopna. PactBopsl.
2.3 ITousrtue 06
OCHOBAaHUIX

OCHOBHBIE KJIaCChI

24 HEOPraHUYECKUX
COCIMHEHUI

Nroro no pazaeny

11

30

Tc

bub6mmorexa [IOK
https://m.edsoo.ru/714183
Tc

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

Paznen 3.1lepnonnueckuii 3axkoH u [lepuoguveckasi cucreMa xXumnueckux djaementon /1. U.
MenpaeneeBa. CTpoeHue aToM0OB. XUMHU4YecKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuun
[lepuonnueckuii
3aK0H U
[Tepuonnueckas
31 cHCcTeMa
XAMUYCCKHUX
anemeHnToB /l. U.
Menneneena.

Ctpoenune aToma

Xumuueckast
CBSI3b.

3.2 OKHUCIIUTEIBHO-
BOCCTAHOBUTEILH
bI€ peaKIuu

Htoro no pazaeny

Pe3epBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/714183
Tc

bubmmoreka [JOK
https://m.edsoo.ru/714183
Tc

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

Bbubnuoreka [JOK

https://m.edsoo.ru/7f4183
Tc



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

9 KIIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3nen 1.BemecTBo U XUMHYECKHE PeAKIIUA

1.1

1.2

1.3

[ToBTOpeHue u yriayOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

9J'IeKTpOJ'II/ITI/I‘IeCKaH Auccouuanus.
XUMHYECKHE pcaknuu B paCTBOpax

Uroro no pazgeny

Pa3zgen 2.HeMeTaJJIBI M X COCTHHEHUSA

2.1

2.2

23

24

OO0m1as XxapaKTepUCTUKa XUMHUUECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTeprucTHKa XUMUIECKUX
aneMmeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUs

061_]_[8.5[ XAPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX

aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUH U UX COCAUHECHUS

Uroro no pazgeny

KoanuecTBo 4yacoB

Beero KonTpoJabusbie
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
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

Pa3zngen 3.MeTa/UIBI M UX CO€THHEHUS

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxueiinme MeTaymibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3znen 4. Xumus u okpyxawuas cpeaa

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B )KU3HU
yeJioBeKa. Tena 1 BellecTsa

IlonsTue o MCTOAaX ITIO3HAaHUA B XUMHHU

IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMbI
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

YucTele BenecTBa U CMECH. Crioco05b1
pasaciICHUuA cMmeceit

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBAPEHHOM COMM)»

BxoaHo¥ MOHATOPHHT

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHUE
3JIEMEHTHI. 3HaKU (CUMBOJIbI)
XMMHYECKHX DJIEMEHTOB

[IpocTsle 1 Cl0KHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bub6moreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
Xumudeckas opmyia. BaneHTHOCTH
aTOMOB XMMHYECKUX 3JIEMEHTOB

OtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca

MaccoBasg 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

KomnuectBo Bemectsa. Moib.
MonsipHast macca

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMUYecKas peakuus

[Ipu3Haku u ycioBus NpoTeKaHUs
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEeHHsI MacChl BEILIECTB.
XUMHUYECKUE YPaBHEHUS

Brraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHUAM XUMHYCCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peaKIni
(coenuHeHus, pa3noXeHus,
3aMeleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-
SHUUKJIONIEIUCT

KonTponbhas pabora no teme
«IIepBoHavanbHBIC 3HAHUA IO XUMUN
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopox — 35eMeHT u

https://m.edsoo.ru/ff0d2d50

bub6moreka [JOK
https://m.edsoo.ru/ff0d2eae

bubnunoreka [IOK
https://m.edsoo.ru/ff0d323¢

bubmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6moreka [JOK
https://m.edsoo.ru/ff0d5230

bubnunoreka [IOK
https://m.edsoo.ru/ff0d37fa

but6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6moreka [JOK
https://m.edsoo.ru/ff0d3b88

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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23

24

25

26

27

28

29

30

31

npocroe BemecTBo. O30H

dusnueckue U XUMUYECKHUE CBOMCTBA
KHUCJIO0poJia (peaKuu OKUCTIEHUS,
ropenue). [lorstue 00 oxcumax

CriocoOblI osryueHust KUCI0poa B
71a00paTOpPUN U MIPOMBILLIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
pEaKIyu, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- U
IHIOTEPMHUECKUX PEAKIIUIX

TomuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOObI €T0
MpeIOTBPALCHUS

[TpakTuueckas padota Ne 3 o Teme
«[Tonydyenue u coOnpaHue KHCIOPOa,
HU3y4YEHUE €r0 CBOMCTBY

Bonxopon — aneMeHT u mpocToe
BelecTBo. Haxoxaenue B npupoe
®uznyecKrue 1 XUMHYECKHE CBOMCTBA
Bopopoza. [Ipumenenue Bogopoaa

IlonsTHe 0 KHCIIOTaX U COJISIX

CriocoOslI nosty4eHus BOAOPoia B
nabopaTopuu

[TpakTuaeckas padora Ne 4 o Teme
«ITomydenue u coOupaHue BOI0poOIa,
HU3y4YECHUE E€r0 CBOMCTB)

bubmorexa [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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42

Momnsipablii 00bE€M ra3oB. 3aKOH
ABorazapo

Brruncnenus 00bEMa, KOJIMUEeCTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00BEMY

Breruucnenus 0068MOB ra3oB O
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN T'a30B

dusnueckue U XUMHUUYECKHE CBOIICTBA
BOJIBI

CocraB ocuoBanuii. [loasatue 00
WHIUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBIIIEHHBIE PaCTBOPBI. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE

IIpakTuyeckas padota Ne 5 o reme
«IIpuroToBiieHre pacTBOPOB C
onpeAcNIEHHON MacCOBOU J10IEN
pacTBOPEHHOTO BELIECTBA»
KontponbHas padoTa o Teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

OcHoBaHM: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

bub6moreka [JOK
https://m.edsoo.ru/ff0d542e¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmorexa [JOK
https://m.edsoo0.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

but6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bubnunoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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52

53

[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC
«OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTUHEHUN

['eneTnueckas cBA3b MEXKY KiIaCCaMU
HEOPraHWYECKUX COCTUHEHU

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

KonTponbHas pabota o Teme
"OCHOBHBIE KJIaCChl HEOPIAHUUECKUX
coequHeHnin"

[TepBbie MOMBITKY KIaCCUPUKAITUU
XHMHYECKHX 3JIeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX AJIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepronuueckas cucTeMa XUMHYECKUX
aneMeHToB /. 1. Menneneera

[lepuopl, TpyMNIIbl, MOATPYIIIIHI

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnuorexa [JOK
https://m.edsoo.ru/ff0dfee2

but6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bub6moreka [JOK
https://m.edsoo.ru/00ad9474

bubnmnoreka [IOK
https://m.edsoo.ru/00ad9b7¢

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edso00.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9%¢la

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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65

Ctpoenne atomoB. CocTaB aTOMHBIX
anep. N3otomnbl

CrpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cucremsl [[. 1. Menaeneena

XapakTepUCTUKAa XMMUYECKOIO
3JIEMEHTA 10 €0 MOJIO0KEHUIO B
ITepuonnueckoii cucreme /1. U.
Meneneena

3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHUSA HAyKU U nipakTuku. /. 1.
MenaeneeB — y4€HbIN, [I€1Aror U
IpaX<1aHuH

DNEKTPOOTPULIATEIBHOCTh AaTOMOB
XMMHYECKHX 3JIEMEHTOB

HNonHasg xumMudeckas CBI3b

KoBanenTHas MoJisipHasd XUMHUYCCKasd
CBs3b

KoBanenTtHas HCIOJISIpHAd XUMUUYCCKast
CBA3b

CreneHp OKUCIECHUA

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

OKXHCIIHTEII ¥ BOCCTAHOBHUTEIIH

HToroBbs1ii MOHUTOPUHT

bub6moreka [JOK
https://m.edsoo.ru/00ada342

bubnunoreka [IOK
https://m.edsoo.ru/00ada6bbc

bubnuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bub6moreka [JOK
https://m.edsoo.ru/00adac34
bub6moreka [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edso00.ru/00adb076

but6moreka [IOK
https://m.edso00.ru/00adb076

bubmuorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PeseprubIil ypok. O6001eHNE 1

66 cucTeMaTu3anus 3HaHU

67 PesepBHelit ypok. O6o0IeHHE U
crucTeMaTu3alus 3HaHUI

68 PezepBHblit ypok. O000mIeHNE U

CUCTEMAaTU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

https://m.edsoo.ru/00adb486

bu6moreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne
n/n

Tema ypoka

[Iepuoanueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHUYECKHUX 31eMeHTOoB JI. .
MennaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX IEMEHTOB
IIEPBBIX TPEX IEPUOOB

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

Bunpl xXuMu4ecKou CBSI3H U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

BxoaHON MOHUTOPHHT

Knaccudukanust XumMuaeckux

peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XUMHUYECKOMN

pcaKknuu. IToHsiTHE O TOMOT'CHHBIX U

FETCPOrCHHBIX PCAKIUAX

IToHsiTHE O XUMHYECKOM paBHOBCCHHU.

cDEIKTOpI:.I, BJIMAIOIINUE HAa CKOPOCTH

XUMHYECKON pCaKknuu U MOJI0KCHUC

XUMHYCCKOTI'O paBHOBECUA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bub6moreka [JOK
https://m.edsoo.ru/00adb7e2

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

bubnunoreka [IOK
https://m.edsoo.ru/00adbcb0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

but6moreka [IOK
https://m.edsoo.ru/00adc28c

bubmuorexa [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

peakmuu

Teopust 21IEKTPOIIUTUYECKOU
nucconuanuu. CUIbHbBIE U Ci1a0ble

BIEKTPOIUTHI

HoHnHbIe ypaBHEHHUS peaKkLUil

XUMHYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUN
00 AJIEKTPOIIUTUIECKON TUCCOLIUAITUU

XMUMHYECKHE CBOMCTBA COJIEU B CBETE

MpeICTaBICHHI 00

AIEKTPOJIUTUYECKON AUCCOLMALINI
[TonsaTHE O THIpONIU3E CONEn

O000111eHNE U CUCTEMATU3ALHS

3HAaHUU

[TpaxTrueckast padbora Ne 1.

«Pemienne 3xkcriepuMeHTaNbHBIX

3a1a49»

Konrponbnas padora no Teme
«ONEKTPOIUTUYECKAS TUCCOLIMALINS.
XUMHYECKUE PEAKIIUU B pACTBOPAX)

OO01mas xapakTepuCcTHKa raJOreHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE

XJiopa

XnopoBogopoa. ComnsiHast KUCIIOTa,
XHUMHUYECKHUE CBOICTBA, MOJIyYCHHE,

MMPUMCHCHUC

https://m.edsoo.ru/00adcade

bubmorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6moreka [JOK
https://m.edsoo.ru/00addd12

bubnunoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addec0

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme
«ITonmyyeHne COMAHOM KUCTOTHI,
H3y4eHHUE €€ CBOWCTBY»

Beruucienus no ypaBHEHHUIM
XUMHNYCCKHUX peaKuHﬁ, €CJIM OOUH U3
peareHTOB J1aH B U30BITKE

OO01as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynibt

ANnoTpornHble MOAU(UKALIUU CEPBI.
Haxoxnenue cepbl 1 €€ cOeIMHEHU I
B IIpUpoe. XUMUYECKHE CBOMCTBA
cepsl

CepoBoiopoj1, CTpOEHHUE,
¢du3nueckrne 1 XUMHYECKHE CBOICTBA
Oxkcuppl cepsl. CepHast KUCIIOTa,
¢uznyecKrue U XUMUYECKUE CBOWCTBA,
IIPUMCHECHHE

XHUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE ITPOMBILIEHHOTO CIIocoba
MOJTyY€HUsI CEPHOI KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHNE

OKpY Karolle Cpebl COCAMHEHUAMU
cepsl

Beruncnenue MacCcoBOM 101U BBIXOAA
MPOJYKTa peakuuu

OO01as xapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacipoCTpaHeHHE
B IIpupoae, Gpuznveckue u

bub6moreka [JOK
https://m.edsoo.ru/00ade348

bubnunoreka [IOK
https://m.edsoo.ru/00ade488

bubnuorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802

bubnunoreka [IOK
https://m.edsoo.ru/00adea28

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeecab



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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34

35

36

XUMHUYECKHE CBOMICTBA

AMMHUaK, ero pu3nIecKue u
XMUMUYECKHE CBOWCTBA, MOJyuYeHHE U
pUMEHEHNE

[TpakTuyeckas padora Ne 3 o Teme
«ITomyuenne aMmMuaKa, U3y4eHUe €ro
CBOMCTB»

A3OTHas KuCoTa, €€ pusnueckue u
XUMHUYECKHE CBOICTBA

Hcnonp30BaHue HUTPATOB U COJIEH
AMMOHHS B Ka4C€CTBC MUHCPAJIbHBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCIIMHECHUSIMH a30Ta

dochop. Oxcun pochopa (V) u
dbochopnas kucnota, puznyecKue u
XUMHYECKHE CBOMCTBA, IMOTyUYCHUE

Hcnonb3oBanue GocdaTtoB B
Ka4yecTBE MHUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOTHON CpeIbl
docharamu

VYraepon, pacpocTpaHEeHHE B
npupoze, Gu3nvIecKue 1 XUMUYECKUEe
CBOMCTBA

Oxcuapl yraepona, ux Gu3snueckue u
XMUMUYECKHE CBOUCTBA.
DKosiornyeckue npooIeMsl,
CBsI3aHHbIE ¢ OKcuaoM yriepoa (IV)

bubmorexa [JOK
https://m.edsoo.ru/00adf004

but6mmoreka [IOK
https://m.edso00.ru/00adf180

bub6moreka [JOK
https://m.edsoo.ru/00adf306

bubnunoreka [IOK
https://m.edsoo.ru/00adf518

bubnunoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

but6moreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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44

45

YroapHas KUCIIOTa U €€ COJIN

[TpakTuueckas padota Ne 4 o Teme
"[TonyueHune yriaekucioro rasa.
KayecTBeHHas peakiust Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yTIepoaa

Kpemuuii u ero coeguneHus

[TpaxTuueckas padota Ne 5. Permenue
AKCTIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxneinie HeMeTaIbl U HX
COEIMHEHUD

KonTponbHas pabota no teme
«Baxuennme HeMeTaJUIBI U UX
COETMHEHMS

OO01mas XxapakTepuCcTHKa XUMUIECKUX
AJIEMEHTOB — METAJIIOB.
Meraunueckas CBs3b U
MeTaJJIn4ecKasi KpucrauindecKkas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DIEKTPOXUMUYECKUM PSiT
HanpsH>KEHUH METaJJIOB

O61ue crocoObl MOTyYeHHS
MeTauioB. CrtaBel. BelyuciieHust mo

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6moreka [JOK
https://m.edsoo.ru/00ae054¢e

bu6moreka [JOK
https://m.edsoo.ru/00ae080a

bu6moreka [JOK
https://m.edsoo.ru/00ae0bf2

bubnunoreka [IOK
https://m.edsoo.ru/00ae0el8

bubnunoreka [IOK
https://m.edsoo.ru/00ael103e

bubnunoreka [IOK
https://m.edsoo.ru/00ael 156

bubmuorexa [JOK
https://m.edsoo0.ru/00aecl 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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47

48

49

50

51

52

53

54

55

56

57

YPaBHEHUSM XUMHYECKHUX PEaKIIHii,
€CJIM OJIMH U3 PEareHTOB COAEPIKUT
IpUMeECH

[ToHsiTHE O KOPPO3UU METAILIIOB

[Ileno4yHble MeTaJIbI

OKcuabl ¥ THAPOKCHUIIBI HATPUS U
KaJns

[I{emouHO3EeMENBHBIC METAIIITBI —
KaJILLUHA U MarHui

Baxkueiinime coequHEHNUS KaJIbIUS

O00011eHHUE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTh BOABI U CIIOCOOKI €€
yCTpaHEHUs

[TpakTrueckas pabora Ne 6 o Teme
"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

AJTTOMAHAN

AM@oTepHbIe CBOWCTBA OKCUA U
THJIPOKCHUIA

Kemnezo

OKcuIbI, THIPOKCHIBI U COJIU JKele3a
(IT) u xene3a (1)

bu6moreka [JOK
https://m.edsoo.ru/00ae1278

bu6moreka [JOK
https://m.edsoo.ru/00ae14b2
bu6moreka [JOK
https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
https://m.edsoo.ru/00ael5¢8

bubmuorexa [JOK
https://m.edsoo.ru/00ael5¢8

bub6moreka [JOK
https://m.edsoo.ru/00ae1886

bubnunoreka [IOK
https://m.edsoo.ru/00aelae8

bubnunoreka [IOK
https://m.edsoo.ru/00aelc64

bubnunoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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60
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67

68

O000111eHNE U CUCTEMATU3ALHS
3HaAHUH

[Tpaktuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Baxnenmme MeTauibl 1 UX
COEJIMHEHUS

Brrunciienus 1o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH, ECIIU OJUH U3
pEareHTOB J1aH B U30BITKE HITU
COAEPKUT IpuMecH. Berancnenus
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuumn

O00011eHHUE U CUCTEMATU3ALMS
3HAHUH

N TOroBe1i1 MOHUTOPUHT
BemectBa u Mmarepurasl B
MTOBCETHEBHOM KU3HU YEJIOBEKa
XUMHUYECKOE 3arpsA3HEHNE
OKPYXaIOIIEH CpebI

Ponb xumum B penieHun
HKOJIOTMYECKUX MPOoOIeM
PesepBHbIil ypok. O600111eHIE 1
CUCTEMAaTH3alus 3HaHU!
PesepBHbIii ypok. O600IeHNE 1

CUCTEMAaTHU3aIus 3HaAaHUN

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMaTH3aIlHs 3HAHU

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnmnoreka [IOK
https://m.edsoo.ru/00ael1750

bubnunoreka [IOK
https://m.edsoo.ru/00ae3150

bubmorexa [JOK
https://m.edso0.ru/00ae4270

bu6moreka [JOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIEMATEPHUAJIBLJUIA YYEHUKA

Xumus. 8 kimacc/I"abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., U3narensctBo «IIpocBerieHuey;
2024.
Xumust. 9 knacce/I'abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A., U3natensctBo «IIpocBenienner;
2024.

METOANYECKUE MATEPUAJIBI/VIA YUYUTEJIA

Cooprux MaTepualioB IO peayn3aluu (erepaabHOro KOMIIOHEHTa TOCYAAapCTBEHHOrO CTaHIapTa
obmero oOpa3zoBaHus B 0011e00pa30BaTeNbHBIX yUpexaeHUsIX Bonarorpaackoit obmactu -Bonrorpan:
VYyanrens, 2006.

TI'abpuenan, O. C. XuMus. 8 Kj1acc: KOHTpOJbHbIE U IpoBepouHble padoTel O. C. ["abupuensH u ap. -
M.: Ipoda, 2003.

T'abpuenan, O. C. Xumus. § xiacc: pabouas terpanp k yueOHuky O. C. I'abpuensna O. C. ['abpuensH,
A. B. fmykosa. - M.: llpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

HNPECYPCBI CETU HHTEPHET

MynbTuMeuitHbIE 00pa30BaTeIbHBIC PECYPCHI.
http://www.chemnet.ru

INazeta «Xumus» u callt 11 yuurens «5 uny Ha ypok xumum» http://him.1september.ru.
Enunas xomnexmus LIOP: Ilpenmernas koymekmus « Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnexTpoHHas OubiMoTeka yueOHbIX MaTepHuaIoB o XUMuUM Ha optaie Chemnet.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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