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I[TOACHUTEJIBHAS 3AIINCKA

OdenepanbHas padoyas MporpamMma Mo XUMHUHU JJIs 00y4aroluXcsl ¢ 3aJePiKKOU
ncuxudeckoro passutus (naigee — 3[1P) Ha ypoBHEe OocHOBHOTO 00IIero oOpa3zoBaHUs
MOJTrOTOBJIEHa Ha oOcHOBe DeaepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapTa ocHOBHOro ob6imero oOpaszoBanus ([Ipuka3z Munnpocsemenus Poccuu ot
31.05.2021 1. Ne 287) (maee — D®I'OC OOO), DenepanbHOM aganTUPOBAHHON
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs AJig 0OyYaroIIMXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munnpocsemienusi Poccun ot 24
HOsiOpst 2022 1. Ne 1025), denepanbHOl pabouelt mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHug 1O y4yeOHOMYy mpeaMery «Xumusi», DenepanbHO MPOrpaMMBbI
BOCIIUTAHUS, C YYETOM paCIpEAeNIeHHbIX IO KJaccam IpOBepsAEeMbIX TpeOOBaHUU K
pe3yabTaram ocBoeHus denepanbHO aaanTHUPOBAHHOW 00pa30BaTENbHON MPOrpamMMbI
OCHOBHOTO 0011ero o0pa3zoBaHusi [Jisi OOyYarOUIUXCS C 3aJCPKKOU TCUXUUYECKOTO
Pa3BUTHS U DJIIEMEHTOB COJEPKAHUS, IPEICTABICHHBIX B YHUBEPCAIbHOM KOAU(UKATOPE
no xumud, KoHuenuum npenogaBaHus ydyeOHOro mpeaMera «XUMHUS» B
oOpa3oBareibHbIX Opranuzanusax PO, peann3yromuyx oCHOBHbIE 00111€00pa30BaTeIbHbIC
IPOrPaMMBl.

[TporpamMMa o xumMuu pazpaOoTaHa C LEJIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabodell mporpaMMel 110 y4eOHOMY IIPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayu4HbIE NpeAMETh». B cucreMe ecTeCTBEHHOHAay4YHOTO OOpa3oBaHMs
XUMUS KaK y4eOHbIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB IPHUPOJIBbI,
(GOopMHpPOBaHMM HAYyYHOM KAPTUHBI MHpA, CO3JAHUM OCHOBBI XMMHMYECKHX 3HAHW,
HEOOXOAMMBIX JJI MOBCEIHEBHOM M3HU, HABBIKOB 3J0POBOTO M O€30MACHOr0 s
YyeJoBeKa U OKpY)Karolled ero cpeasl obOpas3a JKM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONro/lecHneM TMpaBuil  Oe3omacHo paOOThl MpU  BBINOJIHEHUM XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIIEHHBIX CBA3E€H XMUMHH C IPYTHMH MPEAMETAMU
IIKOJIBHOI'O Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYYarOIIMXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATAIOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, TPOTHO3MPOBAHMWE CBOICTB BEILECTB,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALCHUN U ITyTE€H YIPABICHUS UMHU
B L[EJISIX MMOJTYYEHHUS BEIIECTB U MaTEPUAIIOB.

TeopeTnyeckyro OCHOBY M3y4YEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIEKyJisApHOE yueHue, [lepmommueckuin 3akon .M. MengeneeBa ¢ KpaTKumu
CBEJECHUSMH O CTPOCHHM aTOMa, BHUAAX XHMHYECKOW CBSA3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIMIA.



B u3yuenun kypca 3HauuTeNIbHAsI POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JTA0OPATOPHBIX pPAabOT, OIKUCAHUIO PE3yJbTaTOB
YYCHHUYECKOTO SKCIEPUMEHTa, COOJIIOICHUIO HOPM M TIpaBWJI O€30IMacHON paboThl B
XUMHUYECKOM J1abopaTOpuH.

Peanuzanust qaHHON MPOTPaMMBI B TPOIECCE 00YUEHUS MTO3BOIUT 00YUIAIOIUMCS
¢ 3I1P ycBOWTH KITFOUEBBIC XUMHUYECKUE KOMIICTCHITMH U TIOHSITH POJIb M 3HAYCHUE XUMHUHU
Cpenu IpyruX HayK O IPHUPOJIE.

N3ydeHne XUMHH CHOCOOCTBYET (POPMHPOBAHHIO Yy OOYYaIOIIUXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOEHHUIO OOIIEHAYYHbIX METOJIOB (HAOJI0JICHHE, W3MEpEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MPAKTUYCCKOTO0 IMPUMEHEHUS Hay4YHBIX
3HaHUN, OCHOBAaHHOTO Ha MEXKIIPEAMETHBIX CBS3sIX ¢ mpeaMeTamu « OKpysKarolui MUp»,
«Duzukay, «buonorus», «I'eorpadus», «Marematukay U HOPMUPYET KOMIICTCHIIUH,
HE0OXO0IUMBbIE ISl MPOIOJKEHHS] 00pa30BaHuUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydyeHnne XUMHM CHOCOOCTBYET pa3BuThi0 y oOywatomumxca ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHWS, (DYHKIIMOHATHLHOM  TPAMOTHOCTH, YMCHUS
BOCIIPUHUMATh W KPUTHYECCKA aHAIM3UPOBATh HWHGPOPMAIIUIO, TPEICTABICHHYIO B
pasmTu4HBIX (opMax. 3HAYMMOCTh MPEAMETa IS Pa3BUTHS JKU3HEHHOW KOMIICTEHITUU
oOyuaromuxcsi ¢ 3I[IP 3akmroyaercss B yCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW >KMU3HM, HABBIKOB 370POBOTO M 0O€30MACHOTO IS
YeJIOBEKa M OKPY’KAIOIMICH €ro cpelbl o0pasza KU3HH, (POPMUPOBAHUH SKOJIOTHICCKOMN
KYJBTYPHI.

[Iporpamma oTpakaeT cojepkaHue OOydeHUs NpenMeTy «XUMHUS» C YUETOM
0co0bIX 00pasoBarenbHbIX MoTpedbHocTel obyvatomuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XUMUS» MPEJCTABISET ONPECICHHYIO TPYIHOCTh I 00yYaromuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIBHOCTH, MEPHOINYSCKUMU
KOJIeOaHUSIMU BHUMAaHUS, MAJIBIM 00BEMOM IMaMSITH, HEIOCTATOYHOCTHIO OOIIETO 3amaca
3HAHWH, TMOHWKCHHBIM ITO3HABATCIIbHBIM HHTEPECOM W HH3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomoneHusT TPYAHOCTEH B HW3YYEHHUH YUYEOHOTO TpeaMera «XUMUsD»
HeoOXoaMMa ajganTaius o0beMa U XapaKkTepa yueOHOro Marepuana K mo3HaBaTeIbHBIM
BO3MOYKHOCTSIM JTAaHHOW KaTeropuy OOYYaronIuXxcs, Y9eT WX OCOOCHHOCTEH pa3BHUTHSL:
WCIIOJIb30BAaHNWE aAJTOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIPESIMETHBIX  CBS3CH,
MOCTEMEHHOE YCIOKHEHUE N3yuaeMoro MaTepuasa.

[Ipy wu3ydyeHUH XWUMHM HEOOXOJUMO OCYIIECTBIATH B3aUMOJICUCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NesTeIbHOCTH. BO3MOXKHO BBIZIETICHUE OTACIBHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBS3H CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydaromumucs ¢ 3[IP. Opranmdeckoe eIUHCTBO
MPAKTUYECKOW ¥ MBICIUTEIFHON JeATEeIbHOCTH OOyYarolmXxcsi Ha YpPOKaX XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHYCCKUX 3HAHUHN H
ymeHuii. Ocob0e BHUMaHWE MPU M3YYCHUH XUMHH YACISICTCS U3YYCHHUIO «CKBO3HBIX)
MOHATHHI ¥ (OPMHUPOBAHUIO HaBBIKA CTPYKTYPHPOBAHUS MaTepHaa.

[enu v 3agaun U3y4eHuUs: y4eOHOTo mpeaMeTa « XuMHUsH)



OO0mue uenu u3y4yeHus: y4yeOHOro rmnpeameTa «XUMHUS» MPEACTaBICHbl B
denepanpHO  paboueld mporpaMmMe OCHOBHOro ooOmero oOpa3oBanusa. OHH
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
00pa3oBaHuUsl, HANPaBICHHOCTH OOYYEHHUS Ha Pa3BUTHE M CaMOPa3BUTUE JIMYHOCTH,
dopmupoBaHre €€ WHTEIVICKTa M 00med KyiabTypbl. OOydeHHE YMEHUIO YYHTHCS H
MIPOIOJIKATH CBOE 00pa30BaHKUE CAMOCTOSTEIIBHO B HACTOSIIIEE BPEMSI SIBISIETCSI OTHOM U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTenbHyIO IporpaMmy,
JTOMHUHUPYIOIIEE 3HAUCHUE MPUOOPETAIOT TaKKE 111, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHHM, CIOCOOHOM aanTUpoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HaIlPaBJICHHOCTh OOYYEHHMS Ha CHUCTEMAaTH4YeCKOe MPHUOOIICHHE YYallluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHON JIEITEIIbHOCTH, HAYUYHBIM U MPAKTUYECKUM METOJaM
MOo3HaHUs, GOPMUPYIOITUM MOTHUBAIIMIO U PA3BUTHUE CIIOCOOHOCTEHN K XUMUH;

o0OecrieueHne yCIoBU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIIMMUCS OIbITa
pa3HOOOpa3HOM JIEeSITEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB
(KITF0OYEBBIX KOMIETEHIIUM ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB
NEeATEIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBIACHSTH U OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBaHHMH 3HAHHUU U OIbITA, TOJTYYECHHBIX IPU U3YUYEHUN XUMUU;

dbopMupoBanue y O0OyYAIOMIMXCS TYMAHUCTHYECKUX OTHOLIECHUH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKHX 3HAHUW JJIs BBIPAOOTKH HKOJOTUYECKH I€JIeCO00Pa3HOTO
MOBE/ICHUSI B OBITY U TPYIIOBOM JEATEILHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKPY>KaroIIEN MPUPOIHOMN CPEbI;

pa3BUTHE MOTHBAllMKM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEUETOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JTAJIbHEHIIIETO 00yYeHUSI.

Kypc HanpaBiieH Ha pelieHue ClIeay X 3a1a4, 00eCIeUrBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TI€PBOHAYAIILHBIX CHCTEMAaTU3WPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM MPUMEHEHUH;, OBJIAICHUE MTOHATUINHBIM
anmnaparoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHYECKHX TNPEBpPAlICHUNH HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIEHHM XWBOW W HEXKUBOW MPUPOIBI;
yrIyOJieHHue TPEICTaBICHU O MaTepUaIbHOM €TUHCTBE MUPA;

OBJIQJICHUE OCHOBAMHU XHMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBAThH
U OOBEKTHUBHO OIICHMBATh KU3HEHHBIC CUTYyallud, CBSI3aHHBIC C XUMHUEH, HaBBIKAMU
0e30MmacHOro oOpalleHusi ¢ BEIIeCTBAMU, HCIIOIb3YEMbIMU B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHaIM3UPOBATh U TUIAHUPOBATH SKOJIOTMUECKH 0€30MacHOe MOBEACHHUE B LIEIISAX
COXpaHEHHUS 3J0POBbs U OKPYKAOUIEN CPENBL;
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dbopMHUpOBaHME YMEHUN yCTaHaBIMBATh CBSI3U MEXKIY peajibHO HaOJII0IaeMbIMU
XUMUYECKUMHU SIBIICHUSIMUA M TIPOIIECCAMU, MTPOUCXOMSIIIIMMU B MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TAKXE 3aBUCUMOCTh IPUMEHEHHUS BELIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONEHUSI 3a MX MPEBpallCHUSMH TpPU TMPOBEICHUM HECIOXKHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB C HCIOIb30BaHUEM Ja0OPATOPHOro 000PyI0BaHUSA U TPHUOOPOB;

dbopMHUpoOBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKOM HAyKU U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIIEM, B TOM UKCIIE B MMPEAOTBPAIICHUN TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XUMUus» He0OXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUM JJII YCBOCHHSI MPOTPAMMHOTO Marepuasga 0Oy4aroluMUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YAEJIEHO OTOOpPY yd4eOHOro marepuana B
COOTBETCTBHUM C MPUHIUIOM JOCTYMHOCTH MPU COXPAHEHUH OOIIEro 6a30BOro ypOBHSI.
OH 10JIKEH 10 COAEPAKAHUIO0 M 00bEMY OBITh aIaITUPOBAHHBIM 111 oOy4daromuxcs ¢ 311P
B COOTBETCTBUH C UX 0COOBIMU 00pa3zoBaTelbHbIMU NOTpeOHOCTIMU. ClieTyeT 00JIerynTh
oBjajZeHue wmatepuasioM ooOyuarommmuca c 3I[IP mocpeactBoM ero JaeTasbHOTO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaTbHBIX
orop, 00yUeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHHe AJi MOJHOLIEHHOTO YCBOEHHS Y4YEOHOro maTrepualia MMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, U3yYAaeMbIX B JAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU mnpeaMeramMu Kak «['eorpadus», «Duzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4eOHbIH MaTepuas C pa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 Jy4IlleMy OCMBICICHUIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMECHUI.

[Ipy MOATrOTOBKE K ypOKaM yYMTENb JOJDKEH MPEayCMOTPETh (PopMHUpOBaHUE Y
oOyyJarouxcsi yMEHUi aHaIM3upoBaTh, CPABHUBATh, 0000IIaTh U3yYyaeMblii MaTepHall,
IJIAaHUPOBATh MPEACTOSUIYI0 padoOTy, OCYILIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKA3bIBAHUIM
obOyuatomuxcst ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI M AesATENbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOJUM CTPOKAUIIMIA  KOHTPOJb
COOJTIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JTab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuAbI aeaTedbHOCTH oOy4dawmuxcs ¢ 3IIP, o0ycaoBieHHbIe
0co0bIMH 00pa30BaTEJbHBIMHU NMOTPEOHOCTSAMH M 00eceYHBAIOIIME OCMbICJICHHOE
O0CBOEHME COJIEPKAHNM 00pa30BaHus N0 NMpeAMeTy «XUMUsDH)

Conepxanue BUJIOB JesTelibHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax Xxumuu
omnpenenseTcss uX 0ocoObIMH 00pa3oBaTeNbHBIMH MOTPEOHOCTSIMU. [loMuMO mIHUPOKO
ucnoibzyembix B @OII OO0 ob6mmx st BceX 0O0y4arolmmxcsi BUJIOB ACATEIbHOCTU
clenyeT YCWJIUTh BUIBl ACSATENbHOCTH, cHElU(UYHBIE [UIsi JAHHOHW KaTeropuu
oOyyaroumxcs, 111 00ecrneyeHrss OCMBICIIEHHOTO OCBOEHUSI COJIepaHUsl 00pa30oBaHUs



N0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW AESTENIbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHCTEM; Y€pEIOBaHUE BUOB JESITEIBHOCTH, 3aJCHCTBYIOLINX pPa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTh) B
M3YYEHUU MaTepHualia; MCIOJIb30BAHUE JTONOJHUTEIBLHON BU3YyalbHOU OMOPHI (ILJIAHBI,
o0pa3sIbl, CXeMbI, IA0JIOHBI, ONIOpHBIE Tabmuiibl). [yig pa3sutus y obyyatonuxcs ¢ 3[1P
YMEHHS JeNaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJIb30BaTh OMOpHBIE cjoBa M Kiumie. Oco0oe BHUMaHHUE CIEAYET
yAEIUTh OOYYEHHUIO CTPYKTYPUPOBAHHMIO MaTepHayia: COCTaBJICHUE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH IS KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKAsA JIeKCuKa cooTBeTcTBYyeT DOII
000.

Jna oOydaromuxcst ¢ 3[IP cymiecTBeHHbIMU SIBJSIIOTCS MPUEMBI palbOTHI ¢
JEKCHUYECKUM MaTepuagoM 1o mnpeaMmery. IlpoBonurca crneuuansHas paldoTa 10
BBEJICHHIO B aKTHUBHBIA CJIOBapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaemMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yalbHas
MOJ/JIEPKKA, AJITOPUTMBI padOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JUJIS aKTyalln3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOI'O 0OIIero oOpa3oBaHusl y4eOHbIM mpeaMeT «XuMus» BXOJIUT B
npeaIMeTHYI0 00sacTh «EcTecTBEeHHOHAyuYHbIE MPEIMEThI» U ABISAETCSA 00A3aTEIbHBIM
JUTSL U3yYEHHS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — 1Mo 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejacraBieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuetom DenepanbHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOTIO 00IIero oOpa3oBaHus OOYyYaroIIUXCS C
3aJE€PKKOU IICUXUUECKOTO PA3BUTHA.

COHEPXAHUE YUEGHOI'O ITPEIAMETA «XUMMW»

COJEPXAHUE OBYUEHNMA B 8 KITACCE

[TepBoHaUaIbHBIE XUMUYECKUE TIOHITHS

[Ipeamer xumuu. *Posp XxuMuM B KW3HM denoBeka.™ Tenma u BemiecTsa.
dusznvecKue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIeCTB. *XUMHUSI B CUCTEME
Hayk.™ UucTeie BemecTBa 1 cmecu. CriocoObl pasaenienus cMmeceil. [paBuiia 6e3omacHoro
oOpailleHHsI ¢ BellecTBaMU M J1abopaTOpHBIM o0opynoBaHueM. *[loHsTHe 0 mMeTomax
MO3HAHUS B XUMUU.*

ATOMBI U MOJEKYJbl. XUMUUYECKHE FJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKUX

ssieMeHTOB. OTHOCHTENILHAS aTOMHAas Macca. HpOCTBIC H CJIOKHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJIIPHOE YUYEHHUE.

Xumunyeckasi ¢popmyna. BageHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB. *3aKOH
ITOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHASI MOJIEKYJISIpHAst Macca. MaccoBast 1oJis
XUMHUYECKOTO JIEMEHTA B COCUHEHUU.

Ou3nyecKne W XUMHUYECKUE sBJIEHUS. XuMmuueckas peakuud. [IpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeIUMHEHUs, pa3JIoXKeHHUS,
3aMelieHus, 0OMeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboTHl B JIAOOpaTOpUU M MpUEMaMH OOpallleHHs ¢ J1abOpaTOpHBIM 00OPYAOBAHHUEM;
U3y4YCHHE U ONucaHhe (PU3UYECKUMX CBOMCTB O0O0paslloB HEOPTaHUYECKUX BEILECTB;
HaOroieHne pu3nueckrx (IUIaBJIeHUEe BOCKa, TasTHUE JIbJia, paCTUPAHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUS BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHON
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBICHUH, HAONIOACHHE U OMNHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklMil (pa3iioKeHHe caxapa, B3auMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHnue ruapokcuaa meau (1) npu narpeBanum,
B3auMOJIeiCTBUE *kee3a ¢ pacTBopoM cosid Menu (I1));u3yuenue crnocoOoB paziaeneHus
cMeceil (C TNOMOUIbIO MarHuTa, (WIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMNHCAHUE
pE3yJIbTaTOB NPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO3J1aHUE MOJIETIEN MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Baxueiimme rnmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmece rasos. CocraB Bo3ayxa. Kucimopoxm — 3jeMeHT M mIpocToe
BeniecTBo. HaxoxxaeHue Kuciopoaa B mpupojie, Gu3ndeckue U XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpoCTBIX M CIOKHBIX BemlecTB. CHOCOObI MONy4eHUs KUCIOpOoJa B
nabopatopun *u npombinuieHHOCTH. ™ [Ipumenenue kucioponaa. [lonsitue 06 okcuaax.
Kpyrosoport kucinopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaKlMK. TOTUIMBO: Yrojb U METaH. 3arpsi3HeHHE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CJI0S.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpUpPOE,
du3nuecKkue U XMMUYECKUE CBOICTBA (Ha MpUMEpPE B3aUMOACHCTBUS ¢ HEMETANIAMU U
OKCHJIaMH METaJJIOB), MPUMEHEHHEe, *crocoObl noiayuyeHus.™ [loHsTHe o kuciorax u
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipaas macca. 3akoH ABoraapo. MossipHbIit
00BEM Ta30B. Pacuetsl o xummudeckol hopmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJIIPHOM Macchl, MOJISIPHOTO 0O0bemMa
ra3oB. Pac4€Tbl 1o XUMUYECKUM yPaBHEHUSM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBOpuUTenb.* PacTBOphI. *[10HATHE O HACHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BeEIIECTB B Boje.* PacueT maccoBoil onM BemiecTBa B
pacTBope (IIpOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BELIECTBA B PacTBOpE.
*Xumudeckue CBOMCTBA BOJBI (Pa3joKEeHUE, PEeaKIUU C HATPUEM, OKCHUIOM KalbIIMs,



okcusoM cepol (IV) peakuuum ¢ MertayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonsitre 06 ocHoBaHusX. Posib pacTBOPOB B IpHpo/ie U B )KU3HU UenoBeka. KpyroBopot
BO/IbI B IIpUpojie.™ 3arpsa3HeHne NpupoaHbIX BoJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

BaxHeimme  KJIAaCChl  HEOPraHUYECKUX  COCAUHECHUM. Knaccudukanus
HeopraHmyeckux coequHeHuid. OKCHUIBI: cOCTaB, Kinaccuukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTramu, meiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHW: WIEIOYM W HEPACTBOPUMBIE OCHOBaHUsA. HoOMeEHKIaTypa OCHOBaHUM.
duznyueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIEHCTBUE C OKCHUIAMU
HEMETaJUIOB, KUCIOTaMu, cosiMu). *[loayuenne ocHoBaHMt. >

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBHE C MeETaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJISIMU, Ha TIpUMEpPE COJSHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctn MetamwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrocoObl OJTyYEHHUS ™, B3aUMO/ICHCTBUE COJIEN C METallIaMH, KUCIIOTaMU, IIEJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMU, Pa3yioKEeHUE MpU
HarpeBaHuM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCcaMH  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OIMPEAEICHUE COAEPKAHUS KUCIOpOaa
B BO3/yX€; MOJYyUYCHUE U U3yUEHHE CBOICTB KUCIOPO1a; HAOIIOACHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U yCJIOBHUSI BOSHUKHOBEHHUS U MIPEKPALIEHUs TOpEHUs (110XkKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIyYCHHE U U3YUCHHE
CBOWMCTB BOJIOpojia (TOpeHue); HaOII0IeHHE 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEN PacTBOPEHHs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 0JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIbllueM) (BO3MOKHO HUCTIOIb30BAHUE
BUJICOMATEPHUATIOB); OIpPEJEICHHE pPAaCTBOPOB KHUCIOT MW IIEJOYEH C MOMOIIbIO
WH]JIUKATOPOB; UCCIEI0BAHNE 00Pa3IlOB HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KIIACCOB;
HaOJII0JICHUE W3MEHEHUSI OKpPAaCKHM HWHIMKATOPOB B PACTBOpax KHUCIOT U IIEJIOYEH;
n3ydeHue B3aumojiericTBusi okcuaa meau(Il) ¢ pactBopoM cepHOl KMCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUi HEUTpadu3aluM; IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJIHOIO METAJIJIA APYTUM U3 PACTBOPA COJIH; PEIICHUE KCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme Ki1acchl HEOPraHUYECKUX COEAUHEHUIN.

[Iepnonnueckuit 3akoH u [lepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenpgeneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIHHBIC PCAKIINH.
[TepBbIic TOMBITKH KJIaCCU(PUKAIIMA XUMHUUYECKHUX 3JIeMeHTOB. [ToHATHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILIIbI, TAJIOT€HbI, THEPTHBIE
rasbl). *2JeMeHTHI, KOTOpbIe 00pa3yroT aM(GOTEPHBIE OKCUIBI U THIPOKCHUJIBL. ™
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Ilepnonnuecknii 3akoH. Ilepuommyeckas cucTeMa XHMHUYECKMX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnogmueckorn cucrteMbl xumuuyeckux siemeHToB JI. WM. Menneneesa. Ilepuonsl u
rpynnsl. PU3NYECKAN CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYMIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MNEPBBIX 20 XMMUUECKUX 31eMeHTOB Ilepuonnueckoi
cucrtembl JI. U. MeHnneneeBa. XapakTepuCTUKA XHMHMYECKOTO JJIEMEHTA IO €ro
noJjioxkeHuto B [lepuonnueckou cucreme Jl. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JEMEHTOB MaJbIX MEPUOOB U TJIABHBIX
HOATPYHN, B 3aBUCUMOCTH OT AaTOMHOro (IOPSJKOBOrO) HOMepa 3HauyeHHE
Ilepuomuyeckoro 3axkoHa M llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U nipakTuku. Jl. V1. MeHneneeB — yd€Hblil U rpaKjaHuH. >

Xumuueckass cBs3b. KoBaslieHTHass (moyisipHas W HEMNOJIsIpHAsi)  CBS3b.
*JNEeKTPOOTPHULIATEIbHOCTh AaTOMOB XUMHUYECKHUX 371€MEHTOB.™ OHHAas CBSI3b.

Crenenp oxuciieHus. OKHCIATEIBHO-BOCCTAHOBUTENBHBIE peakunu. [Iporeccsl
OKHCIICHHS U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XHUMHYECKUI SKCHEPUMEHT: HU3yYeHUuEe O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJIOB; B3aMMOJIEUCTBHAE THAPOKCUIA IIUHKA C PACTBOPAMH KHUCJOT MU IIEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIINUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuu pas3yioKeHUs, COSTUHEHMS).

MexnpeaMeTHbIe CBA3U

Peanuzanusi MeXNnpeaIMeTHBIX CBsi3ed MpU M3YYCHHWH XMMHUM B & Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK
U TIOHSITUH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOAUIHOCTh, HAOMIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH, U30TOIIHI,
PaaMOaKTUBHOCTh, MOJICKYJIa, OJJICKTPHUCCKUN 3apsij, BEHIECTBO, TEN0, OOBEM,
arperaTHOE COCTOSIHHE BEIICCTBA, ra3, (PM3WYECKHUE BEIMYUHBI, SAUHUIIEI H3MEPCHUS,
KOCMOC, IIJIaHETHI, 3B&3/161, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPXAHHUE OBYUYEHMUS B 9 KITACCE

BeriecTBo u XuMHUUecKasi peakiys

[Tepuognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHX DJIEMEHTOB
. U. MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIUSI, KAJIbLUUS U UX COCAUHEHUI B



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

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOM PEIETKY U BU1A
XUMUYECKOU CBS3U.™

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEXKIyHapOaHAS U
TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPTraHUYECKUX COCAUHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui MO pa3IuYHbIM MPU3HAKaM (10 YHUCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (DEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX OJIEMEHTOB, *1N0 00paTUMOCTH, MO Y4YaCTHUIO
KatajauzaTopa).* DK30- U JHAOTEPMHYECKHE peakuuu. *TepMoXxuMHUECKUe
ypaBHEHUS. ™

*TloHsiTHE O CKOpPOCTH XHMMHuYecKoWd peakuuu. I[loHarune o0 o0OpaTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peakiusix. [loHsATHE O TOMOTEHHBIX M Te€TePOreHHBIX
peakuusx. [lonsiTue o XxumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BIUSAIOIINE HA CKOPOCTh XMMHUUYECKON PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.™

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/]1a AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONIMTUYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
DONEKTPOJIUTHI M HEIJIEKTpoJuThl. KaTwonbl, aHWOHBL. *MexaHu3M IUCCOIUAIIUU
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsTMe o0 creneHu
nucconuanyu.* CuIbHbIE U CJIa0ble DJIEKTPOJIUTHI.

Peakniun moHHOTO OOMEHA. YCIOBHS MPOTEKaHUS PEaKIMi MOHHOTO OOMEHa 0
KoHIIa. [losHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nucconmannu. Cpena pactBopa. KadyeCcTBEHHBIE pEAKIIMM HA KATHOHBI U AHUOHBIL:
XJopua-, OpoMun-, uoauA-, cyibdar-, KapOoHaT-, cuIMKar-, (ocdaT- aHUOHBI,
TUPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MAarHU s, KaJlbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpaXx.

XHUMHUYECKUI JKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPUCTAIUTMYECKUX
PEmETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HEMETa/uioB (rpaduTa U ajiMasa),
CIIOKHBIX BEIIECTB (XJOpWIA HATpHs); WCCIEHOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, ITPOLIECCA TUCCOLUALIMMA KUCIIOT, IIEI0YEH U
coiied  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOLUIMX TPU3HAKU TPOTEKaHHWsS peakiuid MOHHOro oOMeHa (oOpa3oBaHue
OCaJlKa, BBIJIEJICHHUE raza, 00pa30BaHME BOJIbI); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii (TOpeHue, peakuuud pas3siokKeHUs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE PKCIEPUMEHTAIbHBIX 3a]1a4.
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HeMmeramibl u X coeAMHEHUS

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHbIe cTeneHu okucienus. CTpoeHne u Gu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOICTBA HA TPUMEPE XJI0pa (B3aUMOIECHCTBUE C METAIIAMH,
HEMEeTaJUTaMH — BOJOPOJIOM M KHUCJIOpoJaoM, *menouamu™). XmopoBomopoa. ComstHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *momydenwe®, mpuMmeHeHue. *]leiicTBue ximopa u
XJIOPOBOJIOPOJa HA OPraHU3M 4YesoBeKa.™ BaxxHelmme XJIopuabpl U UX HaXOXKICHUE B
pupoze.

Oo6mast xapakrepuctuka 53jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPO/Ia U Cepbl. XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenre u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopzelicTBUe *c HeMeTalulaMU™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLIEGHTPUPOBAaHHBIMU A30THOW M CEpHOM KuciaoTamu).* CepoBOAOPON: CTPOECHHE,
(u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxkcuabl ceppl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (Uu3n4ecKue
U XUMHUYECKHE cBoiicTBa (oOmme u cnenuduueckue). Colld CEPHOU KHUCIOTHI,
KaueCTBEHHas peakius Ha cyib(par-uoH. CepHucras KucioTa. *XuUMUYECKHE PEaKlnH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJMYyYEeHHs CEpHOM KHUCIOTHI.*
Haxoxnenue ceprl u €€ coenuHeHnid B npupoze. [ I[puMenenue cepel u ee COETMHEHUH B
ObITYy M B MPOMBILIUIEHHOCTH. *XMMHYECKOE 3arpsi3HEHHE OKpPYXKarollel Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO61mast xapakTepucThKa 3J1eMeHTOB VA-Tpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTSIICHH OKUCICHUS.

A30T, pacmpocTpaHeHue B MpHUpojae, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METaJUIaMd M HEMETaUlaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(oKHuCIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mMojydyeHue™ M NMpUMEHEHHE.
Conm aMMOHUS: cOCTaB, (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IIeioyaMu), npuMmeHeHue. KadecTBeHHass peakiiusi Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYECKMe U XMMHYECKHE CBOMCTBa (oOmue u
cnenuduueckue), *nomydyenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp3oBanrne HUTPATOB M COJIEM aMMOHHSI B Kauy€CTBE MHHEPAJIbHBIX YI00pEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIOTHbBIE
JOXKH, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Mogudukanuu hochopa,* Puznueckrue U XUMUIECKUC
CBOMCTBa (B3aMMOJCHCTBHE C MeETaJIaMH, HEMETaUIaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHOit kmciotamu).* Oxcua ¢ocdopa (V), oprodochopHas KHCIOTA:
¢u3nueckue M XUMHUYECKHME CBOICTBa, *momydyeHue.* *[loHsTHE O MUHEpaIbHBIX
yaoOpeHusx: HUTpaThl U ¢Gocdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmas
xapakTepucTrka 31eMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHUs. BaleHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIEpoaa H
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapaKTepHbI€ CTETIEHH OKUCIICHUS.
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VYraepon, amiorponHeie Moaudukanuu (rpadur, anmas), GU3NYECKUE W
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB (B3aMMOIEUCTBHUE C METAJUIAMU, HEMETAJIIAMH,
*KOHIICHTPUPOBAHHBIMH a30THOH M CepHOM KucioTamu)*. AjcopOrus. KpyroBopor
yraepoaa B mpupoge. Okcuasl yriepona, ux (U3NYECKue U XUMUYECKUE CBOMCTBA,
MOJlyYeHHWEe U MPUMEHEHHEe, JCHCTBHE HA OpraHu3M 4YeloBeKa. *DKOJOTHYECKHE
npo0JieMbl, CBA3aHHbIe ¢ OKcuaoM yriepona(lV); runoreza rino0anbHOro MOTEMICHUS
KJIUMaTa; MapHUKOBBIA 3¢ ¢ekt.* YrompHas kuciota U €€ conu, uX (U3NYECKUE H
XUMHUYECKUE CBOMCTBa, *monyuyeHue W mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SICTBE.

OO6mue mpencraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yTriepoja (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOTHI. * X
cocTaB U xummuueckoe crpoenue. Kinaccuduxanus oprannyeckux emects.* Ilonarue o
OMOJIOTMYECKH BAa)KHBIX BEILECTBAX: JKUPaAX, OCJKaX, YrIeBOJAX — M UX POJIM B )KU3HU
yesoBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHH. *

KpemHuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSl C MeETallaMH M HEMeTaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeacrasieHus 06 okcuae kpemuusa(1V) u
KpeMHHEBOU kucinoTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyUYECHUE U
MIPUMEHEHUE B OBITY, MPOMBILIIEHHOCTH (B MEJUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiime cTpouTenbHble MaTepHalIbl: KepaMUKa, CTEKIIO, IEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30MacHOrO0 UCHOJIB30BAHUSI CTPOUTEIBHBIX MaTEpPHUAIOB B
MOBCEHEBHOM JKU3HU. *

XUMUYECKUN SKCIEPUMEHT: M3yueHUuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKUMU HA XJIOPUA-UOHBI U
HAOJIIOZICHUE TPU3HAKOB HX TMPOTEKAHUS; OMbBITHI, OTpaXKarolue QU3NUYECKUE WU
XUMUYECKHE CBOWCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHME C O0Opa3luamMu  XJIOPUJO0B  (TajJOTreHUIOB);
O3HAKOMJIEHHE C Oo0pa3uaMu cepbl U €€ COeNMHEHUSMU (BO3MOXHO HCIIOIb30BAHUE
BUJICOMATEpHUAIOB); HAONIOJIEHUE TMpollecca OOYTJIMBaHUS caxapa IMOJ JCHCTBHEM
KOHLICHTPUPOBAHHON CEPHOU KHUCIIOThI, U3YYEHNE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUECTBEHHOM peakluy Ha CyJb(aT-uoH U HaOMIOAeHUE
pu3HaKa e€ MpoTeKaHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMU a30Ta, ¢hochopa
Y UX COCIMHEHHM (BO3MOKHO HCIIOIB30BaHUE BUICOMATEPHAIIOB), 00pa3iaMy a30THBIX
u pochopHbIX yroOpeHuii; MoJydeHrHe aMMraKka U U3y4YeHHe er0 CBOMCTB; IIPOBEICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHHUS U (ochaT-uOH U M3ydeHUE MPU3HAKOB HUX
MPOTEKaHUsl, B3aUMOJICCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTAUIMYECKUX
pemérok anMasa, rpaduTa; O3HAKOMIIEHHWE C MPOLECCOM aacopOLMU pacTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M  YCTPOWCTBOM MPOTHUBOTa3a; MOJIyYeHUE
YTJIEKHUCIIOrO Ta3a M M3yYEeHHE €ro CBOMCTB; MPOBEJICHHWE KauyeCTBEHHBIX pEaKIUui Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYECHHE MPU3HAKOB MX MPOTEKAHUSI; O3HAKOMJICHUE C
IPOIYKIIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE IKCTIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BaxkHelllne HeMeTaJJIbl U UX COCTMHEHUS.
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MeTaibl ¥ UX COSAMHCHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB HAa OCHOBAaHUH MX
nonoxenus B [lepuonnueckon cucreMe xumudeckux sneMeHToB . . Menneneesa u
ctpoeHuss atomoB. CTpoeHue MeTaioB. Mertamnuueckas CBSI3b UM MeETaJUIMYeCKast
KpUCTaJUIMYecKass pemeTka. OJIEKTPOXUMHUYECKUN psifi HampsHKEHUM  METalioB.
®uznyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEUCTBUE C KHUCIOPOIOM,
BOJIOM, KucioTamu). *O01ue crnocoOsl mojiydeHus: MetaiioB. IloHaTue o koppo3uu
METaJJIOB, OCHOBHBIE CMOCOOBI 3alUThl MX OT Koppo3uu. CrurtaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH . *

[Ilenounsie MeTambl: nojoxeHue B Ilepuoandeckoil cucremMe XUMHYECKHX
anemeHTOB JI. . Menneneesa; ctpoenue atromoB. Haxoxnenue B mpupoje. Pusndeckue
U XMMHUYECKHe CBOMCTBA (Ha IpuMepe HaTpus U Kajus). OKCUIBI U TUIPOKCHIBI HATPUS
u kanud. [[puMeHeHre menoYHbIX METAIIOB U UX COEAUHECHUM.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucTeMe XuMn4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE
B npupojie. Ouznueckne M XUMUYECKHE CBOMCTBA MAarHus W Kaiablus. BaxHewnine
COCMHEHUS Kalblusa (OKCHI, TUAPOKCHUI, cojik). *JKEcTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus . ™

AmoMuHul: monoxxkeHue B llepmoamyeckoll CHUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aToMma; HaxoxJAcHHE B Impupoae. Duszmyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMSI. AMQOTEpHBIC CBOMCTBA OKCHJA W THUIPOKCH]IA
aJTFIOMUHUS.

Kenezo: mnonoxenne B Ilepuonmyeckord cCHUCTEME XHMHYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOCHME aroMa; HaxoxJaeHue B npupone. Duszuueckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMU).
Oxcupael, tunpokcuasl u conu sxkenesa(ll) w kemeza(Ill): cocraB, cBolicTBa U
*nonayuyenue.*

XUMUYECKUI KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CILJIaBOB, UX
(bU3UYECKUMU CBOWCTBAMU;, H3YYEHUE PE3YJbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCTIOJb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOHN (BO3MOXHO MCIOJIb30BAaHKUE BUEOMATEPUAJIOB); UCCIIEI0BAaHUE CBONCTB
XKECTKOW BOJBI, Tpollecca TOPEHMs Keje3a B KUCIOopojAe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAJIOB); MMPU3HAKOB MIPOTEKaHUS KaUECTBEHHBIX PEaKIU Ha MOHBI (MarHus,
Kanblus, amomuHus, 1uHKa, xkenesa(ll) m xemesa(Ill), memu(Il)); nabmonenue u
ONMCAaHUE TPOIIECCOB OKpAIIMBAaHUS IUJIAaMEHHM HMOHAMU HATpusl, Kaausg W KajbIUs
(BO3MOKHO HCIOJIb30BaHHUE BHIACOMATEPHAJIOB); HCCIea0BaHUEe aM(OTEPHBIX CBOMCTB
TUJPOKCHUIA ATFOMUHUS U THAPOKCHUAA [IMHKA; PEIICHNE IKCIIEPUMEHTAIIBHBIX 3a7a4 IO
TeMe «BakHellme MeTaibl U UX COCIUHCHUS.

XUMHS U OKpY>Karolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U mMarepuasnabl B MOBCEIHEBHOU
JKU3HU 4YeJioBeKa. XUMHMS M 3I0pOBbE. be30macHOE€ WCIOJb30BAHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas moMolip nOpu XUMHYECKHX OXKOTax
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1 oTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpY’Kalolled cpenbl (IpeaesibHas AOIMyCTUMas
koHieHTpanus BemectB — [1/IK). Pons XuMuu B peliieHuH 3K0JI0rHYeCKUX mpooiem.™

*TIpupoaHble MCTOYHUKU YTIAEBOIOPOAOB (Yrojib, MPUPOIHBIA ra3, He(dTb),
MPOJYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: U3yYEHHE O00pa3LOB MaTepHaloB (CTEKIIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPUAIIbI).™

MeXnpeIMETHBIC CBSI3U

Peanmszamuss MeEXNpeIMETHBIX CBs3ed TpU U3ydYeHWH XxuMud B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYIHBIX MTOHITHIA, TaK
U TIOHSTUH, SBISIONIMXCS CHUCTEMHBIMH IS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (aKT, TUTIOTE3a, 3aKOH, TEOPH,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPEHHE, MOJICIb, SBICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3aps/l, TMPOBOJHUKHU, MOTyIPOBOIHUKH,
IUDIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMUECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJIUYMHBI, CAUHUIIBI HU3MEPEHUs,, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOIIaeMble, TOIIJIUBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEGHOI'O ITPEIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUIA

B nenom pesynbTatel ocBoeHusi oOywatouumuca c¢ 3IIP yueOGHoOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyibratamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SIBJISIIOTCS:

JIMHHOCTHBIE PE3VJIbTATAI:

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHUs
JOCTHTAIOTCSI B XojA€¢ OOYyYCHHS XHUMHUU B CAWHCTBE YYCOHOH M BOCIHMTATEIILHOMN
JESATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKHMH COIIMOKYJILTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIIECTBE ITPaBUIaMH 1 HOPMaMH
MIOBEACHUS U CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATH3AITUN
00yJaroIIMXCsl.
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JInuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTb oOyyJaronmxcs
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALIMI U pacIIMpEeHue
OMbITa ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
Hay4YHOMY HacleAUI0, IOHUMaHNs 3HaY€HUSI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOW UHPOpManueln O MepeaoBhIX
JOCTHXKEHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPE/ICTABICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJIAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  INpPU  BBINOJIHEHHH  y4EOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aMMOINOMONIIM B MPOIECCE 3TOMN
y4eOHOM JesATeNbHOCTH, TOTOBHOCTU OLIEHMBATH CBOE MOBEICHHE M MOCTYNKH CBOMX
TOBapHIlEd C MO3WLUMUKM HPABCTBEHHBIX M IMPABOBbIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HayKH U COCTABJISIOLINX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPENCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJIEHHBIX HA TMOJIyYEHHWE HOBBIX 3HAHUN MO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aeMBbIX MPOIECCOB U SIBICHUN;

MO3HAaBaTENbHOM, MH()OPMALIMOHHOW W YUTATENbCKOW KYJIbTYphl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATENIbHON pabOThI ¢ YUEOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UH(POPMALIMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEILCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/J0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMIPUSITHS BPEIHBIX
npuBBIYEK (YMOTpeOJICHUSI alIKOrojisi, HAapKOTHKOB, KypEeHHs), HEOOXOIUMOCTH
COOMIOICHUS TIpaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY HM3ydeHHIO npodeccuil U Tpyla pa3jiudyHOro poja,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESITENbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAJIHHOM
TPAEKTOPUMU TPOJOKEHHUS] 00pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
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CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
MpOoECCUOHATTEHON JIEATCTLHOCTH U Pa3BUTHSA HEOOXOIUMBIX yMEHHWH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 1€I€CO00PA3HOr0 OTHOIIEHUS K MPUPOJIE KAK UCTOYHUKY KU3HU Ha
3emite, OCHOBE €€ CYIIECTBOBAHUS, MMOHUMAHUS IIEHHOCTH 37J0POBOTO M 0€30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 3JI0POBBIO, OCO3HAHMs IIEHHOCTH COOJIIOJICHUS IpaBUl 0€30MacHOIo
MOBEJICHUSI PU pabOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsIX, YTPOKAIOMINUX 3/I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUS, TOJIydaeMble MpPH HU3YYCHUH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KaloIllell MPUPOJHOW CPEI0i, MOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPhI, 0CO3HAHUSI TJI00ATILHOTO XapaKTepa SKOJOTHUECCKUX MPoOIIeM
U MyTeN UX PEIICHUS TOCPEACTBOM METOJ0B XUMUMU;

HKOJIOTUYECKOTO MBIILJICHUSI, YMEHHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHMKATUBHOW M COLUAIBHOMN MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TI0
XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCATBHBIMU ITO3HABATEIPHBIMU JICUCTBUSMHU, B TOM
qrcIe:

1) ©a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIECTBJIATh CPABHEHHE, KJIACCU(DHUKAIINI0O XUMUICCKUX BEIIECTB 10 3aTaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKAa3aHHBIX JIOTHYCCKUX OTEpaIiii;

CTPOUTH JIOTHYECKOE CYXKACHHUE TOCIIe IPEIBAPUTEITHLHOTO aHAIN3a, BKIIOYAIOIIIEee
YCTaHOBJICHUE MPUYNHHO-CIIEACTBEHHBIX CBA3EH

co371aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHusl y4eOHBIX M TTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XHUMHYECKHX TIPOIIECCOB U  HX
TIOCJIC/ICTBUS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C TTOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIICPUMEHT,
JUTSl YCTaHOBJIEHUS 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYUHHO-CJICACTBEHHBIX CBS3eH
U 3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

C TIOMOINBIO TeIarora WIM CaMOCTOSTENbHO (OpMYyIMpOBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIFOACHUS, OITbITA;

3) paboTa ¢ uHbopMaIuei:

BBISIBIIATH JNePUIIMTHI MHPOpPMAIIUU, AHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh HH(GOPMAITUIO U3 OJHOTO BUIA B IPYToM (TAOJIUITy B TEKCT U
mp.);

UCKATh WK OTOMpaTh MH(POPMAIHMIO WX JAaHHBIE W3 UCTOYHUKOB C YYETOM
MpeJIoKEHHON yueOHO! 3a]1aui U 3aJJaHHBIX KPUTEPHEB.
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OBnaneHne YHUBEPCATLHBIMU YUSOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BbIBATh yYeOHOE B3aMMOJICHCTBHE B IpyIie (OMpenesaTh o0mue e,
pacnpeenaTh POy, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABJIATH YCTHBIC U MHUCHhMEHHBIC
TEKCTBI C HCIOJB30BAaHUEM WILTIOCTPATUBHBIX MATEpPUAJIOB [JISl BBICTYIUICHUS TIEPE.
ayIUTOPHUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUYHUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHIMBHUAYAJIbHO W B TPYIIE: HAXOIUTH OOIIee
pelieHrue M pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS TMO3MIMK W yueTa
UHTEPECOB; POPMYJIHPOBATH, APTyMEHTUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, IPUHUMATh U Pa3JIEsaTh
OTBETCTBEHHOCTH M MPOSIBIISATh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe;] TPYTIIION.

OBnazicHNE YHUBEPCATHLHBIMU YUCOHBIMH PETYIISATHUBHBIMU JCHCTBUSIMH:

oOHapy»xuBaTh U (OpMYyIHpPOBaTh Y4eOHYIO MPOOIEMY, OMNPENETATh IIEJb
y4eOHOM eI TEeIbHOCTH;

BIAJCTh OCHOBAMH CAMOKOHTPOJIA, CaMOOIICHKW, TIPUHATHS PEIICHUA U
OCYIIECTBIICHUSI OCO3HAHHOTO BBHIOOpA B Y4eOHO 1 MO3HABATEIBHON IEATEILHOCTH;

COOTHOCHUTH CBOWM JIEHCTBHSI C IIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU JEATENIBHOCTH B TIPOIECCE MOCTIDKEHUS pe3ysbTaTa, OMpPEneisTh
CIOCOOBI ICUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIONICHCS CUTyallUeH;

JaBaTh aJIEKBATHYIO OLICHKY CUTYaIluu U Mpejiarath IjiaH €€ N3MEHECHHUS,

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/1auu;

MOHUMATh TPHUYMUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yJsbTar
NESATETbHOCTH, OMPEICIATh TO3UTHBHBIC W3MEHEHUS M HaMpaBlIeHUs, TpeOyronue
nanbHeuen padoTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHUIO.

ITPEMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOEHUIO 00513aTEIBHOIO COACpKaHMUs,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbIE
3HaHUS, YMEHHUS W CIOCOObI AeMCTBUH, cnenuduueckue ais y4eOHOro mnpeaMmera
«XUMHS», BUABI EATEIIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETALUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTyaIUsIX:

MIPEACTABICHHE O 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBIICHHM TPHUPOIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKHM Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, KOMIIOHEHTAa OOIIeH KyJIbTypbl U MPaKTUYECKOU
JesITeIbHOCTH Y€JI0BEKa B YCIOBUSIX COBPEMEHHOI'O 00IIECTBA; MOHUMAHUE MECTA XUMHUH
Cpeau IPYyruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUMHOIO anliapaTa i CAMBOJIMNYECKOTO A3bIKA XUMUH JUJIS
coctapiieHUs] (OPMYJI HEOPraHMUECKUX BEUIECTB, YPABHEHUM XUMUYECKHX peakiuil (¢
OTMOpPOM Ha aJTOPUTM YYEOHBIX JECWUCTBHI), BIIAJICHUE OCHOBAMU XUMUYECKON
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HomeHknatypbl (IUPAC u TpuBManbHON) MU yMEHHE HCIIOJL30BaTh €€ IS pelieHUs
y4eOHO-TI03HABATENBHBIX 33J1ad C MOMOIIBIO YUYUTENS;, YMEHHUE HCIOIb30BaTh MOJICIH
TUTs1 OOBSICHEHUS CTPOCHHS aTOMOB Ml MOJIEKYJI TIO QJITOPUTMY C OTIOPOI Ha OTIPE/ICIICHNS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHE C MTOMOIIBI YUUTEIIS
MPUMEHATh CUCTEMY XWMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3yYEHHBIM MaTEpUAIOM W MpPU TMOJYYEHWH HOBBIX 3HAHHWH, a4 TAKXKE B MPOLECCE
BBIIIOJTHEHUSI Y4YE€OHBIX 3aJaHU W 1pu paboOTe € MCTOUYHMKAMH XHUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKHUE NOHATHA: XUMHUYECKUU DSIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHAs MAacchl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBI 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb (CpemHss),
XMMHUYECKasi peaklus, pPEakUud COCAMHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMelIeHHUs], peakiui oOMeHa, TErIoBON A(DPEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO AJIEMEHTA B COCIMHECHHH, MAcCOBasd
JIOJISL M TIPOLICHTHASI KOHLIEHTPAIKs BEMIECTBA B pAaCTBOPE, SIAPO aTOMA, SIICKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, paguyC aToma, BaJCHTHOCTh, CTEIEHb OKHUCJICHUS,
XMMHUYECKAsi CBA3b, IECKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelieTka (aroMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, AHUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJICKTPOJIUTHYECKAss  JUCCOIMAIUsl, pEaklUh HOHHOTOo  OOMeEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIIEHHE, DJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBbIE PpEaKIMH, CKOPOCTh XMUMHYECKOW peaKIH, KaTalau3aTop, MPeaeibHO
nomyctumas konnentpanus (I[11K), koppo3ust MeTaioB, CIIaBhl;

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

TEOPUH XHMHUHU: ATOMHO-MOJICKYJSIpHAs TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HMCCIEAOBAHUS BEUIECTB U M3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc aromMa, SJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUsST 371eMeHTOB B Ilepuoguyeckoid cucreme (B MajibIX MEPHOJIaX W TIIABHBIX
MOATPYTIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHUS
aneMeHTa B llepuoguueckod CHCTEME C UYHMCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sjpa, 00IIee Yucio IJIEKTPOHOB),
pacupenesieHueM 3JIEKTPOHOB IO JHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MEPUOJIOB, Kalusl U KaJbIUs; KIacCU(DUIIMPOBATh XMMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpenesieHus: GU3NYECKOro cMbICiIa MUGPOBBIX TAHHBIX IEPUOAUYECKON TAOIHIIHI;

YMEHHE KJIACCU(UIIMPOBATH XUMHUECKHE JIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA U
XMMHUYECKUE PEAKIHMH C OMNOpPOM HA CXEMbI; OINPENENSITh BAJICHTHOCTh U CTEIECHb
OKHCJICHHUS] XUMHUYECKUX AJIEMEHTOB, BUJ XUMHUUYECKON CBSI3M M THUIl KPUCTAIIMYECKOU
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CTPYKTYPBI B COCITUHEHUSIX, 3apsi] MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX BEUIECTB
(KHUCIIOT, OCHOBAHMI ), OKUCITUTETh U BOCCTAHOBUTEIIb MO AJITOPUTMY YUEOHBIX JEHCTBUM;
YyMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKHEe W XUMHUYECKUC
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, anmas, KpeMHHI, a30T,
docdop, cepa, Xop, HATPUH, KaJIui, MAarHUH, KaJIbITUNA, ATFOMUHHH, )KEJI€30) M CI0KHBIX
BEIIECTB, B TOM YHCJIIE HMX BOJHBIX PAacCTBOPOB (BOJa, aMMHUAaK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - I[TA rpynm, amomunus, menu (1),
nuHka, xeneza (II u II), okcuasl yriepoaa (I u IV), kpemuus (IV), azota u dpochopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yToJbHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPON Ha IJIaH U KIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaM3a IMOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAHUS XUMUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIICCTB U
XUMHYECKUX MPOIIECCOB HAa OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOJHYIO CPELY;

YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIrOpuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIE PEaKInii HOHHOTO OOMeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLTIOCTPUPYIONINX XUMUYCCKUC
CBOWCTBA HM3Y4YCHHBIX KJIacCOB /TPyHIl HEOPraHUYECKHMX BEIIECTB, a TaKKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJSPHYIO MAcCChI
BEIIECTB, MACCOBYIO JIOJIO XMMUYECKOTO DJIEMEHTAa B COEJUHEHUHU, MACCOBYIO JIOJIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOM Ha
oO1mue (hopMyIIbl; YMEHUE MTPOBOJIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEAreHTOB WUJIU MPOYKTOB PEAKIINH C
OTIOpOi Ha 00pa3el], aNrOPUTM yUeOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS (HAOJII0ICHUE, N3MEPCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YYCHHH BEIICCTB M XHUMHYECKUX SIBICHUH C
OMOpOl Ha alIrOpUTM YYEOHBIX NEUCTBHM; yMeHHE C(HOpPMYJIMpOBaTh MNpoOJieMy U
MPEJIOKUTH ITyTH €€ PEILICHHS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30MacCHON padOThI
C XUMHYECKHMH BEIIECTBAMHU, XUMHUECKON TTOCYI0N U J1a00paTOPHBIM 000PYyT0BAHHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYFOIINX
XUMUYCCKUX DKCIIEPUMEHTOB IO PYKOBOJCTBOM YUYHTENS C OOCYKIECHHEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TAOJIHIIBI:

W3Y4YEHUE U ONUCaHNUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PUBUMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TIPU3HAKH MPOTEKAHUS XUMUIECKUX PEaAKITUH;

U3y4eHHE CIIOCOOOB pa3fiesieHusl CMecei;

MOJTyYCHHUE KUCIIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTyYCHHUE BOJIOPOJIa U U3YUYCHHE €TO CBOMCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4YeHHe er0 CBOWCTB;

MOJTyYCHUEC aMMHUaKa U U3YYEHUE €T0 CBONCTB;

MPUTOTOBJICHHE PACTBOPOB C OINPEAECICHHOM MacCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA;
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UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
OTIpe/IeTICHUS XapaKTepa Cpelbl B paCTBOpPAX KUCIOT U HIETOUEH;

U3y4YCHHE B3aUMOACWCTBHS KHCIOT C METaUIaMH, OKCHAAMHU METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH,

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHUE OJIHOTO METajlla IPYTUM U3 pacTBOpaA COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  JKCIEPUMEHTaNbHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

peleHre  AKCIEPUMEHTANBHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JTUCCOLINAITISY;

peleHne IKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «BakHeline HeMeTaulbl U uX
COCTUHECHHUSI;

pellieHre SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinnme MeTamisl U UX
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, MIUTFOCTPUPYIOIIUE TPU3HAKN MPOTEKAHUS PEaKIIHii
HOHHOTO 00OMEHa;

KauyeCTBEHHBIC PEAKIMM Ha TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBL:
xjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

yMEHUE TPEACTABIATh PE3yNbTaThl dKCIEpUMEHTa B (opMmMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJHUII U BBISBISATH YMITUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3YEMbIMU
B TIOBCETHEBHOM KU3HU, a TAK)Ke TPaBUIaMH TTOBEJCHHS B LIETISIX COSPEKESHHUSI 310POBbS
M OKPY’KaIoIIeW MPUPOIHON Cpelibl; TOHMMaHUE Bpeaa (ONacHOCTH) BO3JCUCTBHUS Ha
KUBBIC OpPraHM3MBI OIpPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS WU
MPEeIOTBPAILICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KHUPOB, OEJIKOB,
YTIIEBOJIOB /JIsi OpTaHU3Ma YeI0BeKa,

BJIQJICHNE OCHOBAMH XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHe
NpaBWJIBLHO WCIOJIK30BaTh M3YyYCHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIE,
MUHEpaJIbHBIC YI00pEHUs, METAJIbI M CIUIaBBI, TMPOAYKTHI MEPEePaOOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJEBOAOPOAOB (yIJisf, MPUPOTHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35MUCTBE, HA TMPOU3BOJCTBE;, yMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIBLHOTO
MCIIOJIH30BAHUS N3YUYEHHBIX BEIIECTB U MaTEPUAIOB;

YMEHUE YCTaHABIIMBATH CBS3M MEXKIY PEAJbHO HAOIIOaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIUMH B MaKpO- U MHUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOpaswsi BEIIECTB; YMEHUE WHTEIPUPOBATh XMUMHYECCKHUE 3HAHHS CO
3HAHUSAMH JPYTUX Y4EOHBIX MIPEIMETOB C MOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMUEN U COBPEMEHHBIMU TEXHOJIOTUSIMUA, OCHOBAHHBIMU Ha IOCTUKEHUSAX XUMHUECKOU
HAyKHW; HAJUYKME OMbITa padOThI C PAa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU 110 XUMHH
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(Hay4yHO-TIOMYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAILCHUSIX U MPAKTUYECKOM MPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA Y4E€OHOTO IpeaMeTa
«XUMHSD», pacpeIeTICHHBIE 110 TOAaM 00yUeHHUS

Pesynbpratel mo romam GopMyNupYIOTCS O TPHHLIUIY J100aBIE€HUS HOBBIX
pe3yabpTaTOB OT IrOJa K IOy, YK€ Ha3BaHHbIE B INPEABIYIIMX roAax MO3WULHH, Kak
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (pe3yIbTaThl OUEPEAHOIO ro1a
[0 YMOJYAHHUIO BKJIFOYAIOT PE3YJIbTAThI IPEABLAYIIHX JIET).

8 KITACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TIOHSATHUH: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJIs1 XUMUYECKOTO 3JIEMEHTA
B COCJAMHEHWHU, MOJAPHBIN OO0OBEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3JIEKTPOOTPULIATENIBHOCTD ™, CTEIIEHb OKHCJICHUS, XUMHUYECKash  peakuus,
KJaccu(uKaIus peakluil: peakiuu COCAUHEHUS, DPEAKIUU Pa3NIOKEHUs, pPEaKIuu
3aMEIICHUs], PeaKui 0OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUM; *TerioBoi ddekt
peakuu™; aapo aroma, dJIEKTPOHHBIN CJIOM aroMa, aTOMHasi OpOUTalb, paIuyC aToMa,
XMMHUYECKasl CBs3b, MOJISIPHAS U HEMOJSPHAS KOBAJIECHTHAsI CBSA3b, MOHHAS CBSA3b, UOH,
KaTHOH, aHWUOH, PacTBOpP, MaccoBas JOJiA BellecTBa (MPOIEHTHAs KOHIIEHTpAIus) B
pacTBopE;

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

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHMS (POPMYJ BEILECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XMMUYECKUX PEaKIUid, 3JIEKTPOHHOTO OajaHca;

OMPENIEIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCICHb
OKHUCJICHHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, IPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
coenmMHEeHW 1o (opMyJiaM; BHUJ XUMHYECKON CBsS3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

MMETh TPEACTABICHUE O CHUCTEME XMUMHUYECKHX 3HAHUM, YMETh C IOMOIIBIO
YUYUTEISI NIPUMEHATh CUCTEMY XMMWYECKHMX 3HAHUM, JJI1 YCTAHOBJIEHUS B3aWMOCBS3U
MEXy U3YYEHHBIM MaTepHaiOM M MPU MOJYYEHUN HOBBIX 3HAHUH, a TaKkKe Ipu padboTe
C HCTOYHUKAMU XuMHu4eckod wuHpopmanuu. OpHUEHTUPOBATHCS B TOHATHUAX W
ornepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh IIPHU BHITIOJIHEHUN YUECOHBIX 3aJaHUN
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPO Ha aNropuUTM Y4eOHBIX ACHCTBUN HU3yUEHHBIE
3aKOHBI M TEOPUU: 3aKOH coXpaHeHus maccol, [lepuonnueckuii 3axkon /.M. Menpneneena,
*3aKOH IIOCTOSIHCTBA COCTaBa*, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJSIpHAs TEOpHsl.
CooTtHocuTh 00O3HauYeHUs, KOTOpble HUMeroTcs B Tabnuie «llepuoguueckas cucrema
xuMudeckux anemeHtoB /I 1. MenaeneeBay € YMCIOBBIMH XAapAKTEPUCTUKAMHU
CTpPOCHHSI aTOMOB XHUMHYECKHX D3JEMEHTOB (COCTaB W 3apsi sapa, oOliee YHCIo
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AJIEKTPOHOB U pPaclpeie]ICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YUCIY M COCTaBYy Y4YacTBYIOUIMX B PEAKIMU BEMIECTB, IO
TermoBoMy 3G (GEKTy, M0 M3MEHEHHUIO CTEICHU OKWCJICHUS XUMUYECKHX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJIasi OMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBHUSAX IMOCIE
IpeIBapUTETHLHOTO 00CYKICHHUS C MEeIaroroMm;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJEKYJSIPHYI0O U MOJISIPHYEO MAacChl BEIIECTB;
MacCOBYIO JIOJIO0 XUMHUYECKOTO 3JeMEeHTa 1Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMUMHUYECKOW PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSIThL OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, cUcTemMaTu3alus, KilacCu(puKaius, BBISIBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakIuii; eCTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOJIJCHUE, HU3MEPEHHE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(peajbHbIii M MBICIEHHBIN)* TMOJ PYKOBOJCTBOM
Nearora;

CJIEIOBaTh TMpaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM U J1abopaTOpHBIM
o0opyIOoBaHMEM, a TaK)Ke MpaBWaM OOpaIllIeHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO0 MOJYYEHUIO U
coOUpaHui0 Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KHCIOPOJA), IPUTOTOBICHHUIO
pPacTBOPOB € ONPEAECITEHHON MAacCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUECKHE DKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHxX U Jp.),
MOATBEPKIAAIONMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIuy Ha UOHBI) T0J1 PYKOBOJICTBOM I€/1arora.

9 KIIACC

pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHUN: XUMUUYECKUN JJIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakiuu, MOJb*, MOJSIpHBIA 00bEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JJIEKTPOIUTHUECKAS TUCCOLMAIINS, PEaKMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peaKuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTED,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTpOmnus, aM(pOTEepHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJUINYECKas), KPUCTAJUIMYECKasl peleETKa, *Koppo3usd
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, TMpeaesbHO JIOMyCTUMAast
konnentpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MHOHATUH (cM. 1. 1) u
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IPUMEHATD 3TH IIOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHH;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI JJIs1 (PUKCAIUU PE3yJbTaTOB HAOIIOICHUIA,
cocTaBlicHUs] (GOpMYJ BEIIECTB U YPABHEHUW XMMHUYECKUX PEAKIMH, 3allMCH JTaHHBIX
ycioBuii 3a1a4. Mcnone3oBark 0003HaueHus, uMeronirecs B [lepuoguueckoil cucreme u
Ta0JuUIle PACTBOPUMOCTHU KHUCJIOT, OCHOBAHUI U COJIEH B BOJIE JIJIs1 BBITIOJIHEHUS 3a/1aHUIA.

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSIX Pa3JU4YHOrO0 COCTaBa; MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COETMHEHMM C OIIOPOM Ha ONPEIEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; BUJIBI
XUMHUYECKON CBA3M (KOBaJECHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHYECKOW (opmyiie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BElecTBa™;

packpsiBath  cMmbica  [lepuommyeckoro  3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHUE: *OMHCBhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ileproanueckoil CHUCTEMBI XMMHYECKUX 3JJIEMEHTOB: pPa3jin4arb MOHITHUS
«rinaBHag noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», mansle u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsa spa, o0UIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHHE UX IO 3JIEKTPOHHBIM
CIOAM); *OOBIACHATH* OOIIME 3aKOHOMEPHOCTM B M3MEHEHHH CBOMCTB XMMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUHN B IpEAesiax MajbIX NEPUOJOB U TJIABHBIX MOIAIPYIIl C
y4E€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEII0BOMY 3 (EKTy, 0 U3MEHEHHUIO CTETIEHENH OKHCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELU(PUUECKUE XUMMUYECKHE CBOKMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJISAPHBIX U
VMOHHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JICKTPOIUTHUUYECKON AMCCOUMALMU KHUCIOT, LIEN0Yell u
COJICH; TOJIHBIE M COKpAIEHHBbIE YpaBHEHUs peakUuid MOHHOTO OOMEHA; ypaBHEHMS
peaKklmii, TOJTBEPKAAIOIINX CYILIECTBOBAHUE T€HETUUECKOW CBS3H MEXIY BEUIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajiaHca 3TUX peaKkuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MOXHOCTH MPOTEKAaHUs XWMHUYECKHX IPEBPAILCHUNA II0CIE MPEIBAPUTEIBHOTO
00CYXICHHS C TIe1aroroMm;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl BELIECTB;
MacCOBYIO JIOJIO0 XMUMHUYECKOTO 3JeMEHTa 1Mo (opMysie COSAUHEHUS; MAaCCOBYIO JIOJIIO
BELIECTBAa B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOW peakuuu C
OIIOPOU Ha aJITOPUTM;

CJIeI0BaTh MpPaBWJIaM II0JIb30BAHMSI XMMHMUYECKON MOCYyAOH M J1abopaTOPHBIM
0o0Opy/IOBaHUEM, a TaK)K€ IpaBWJIaM OOpAILIEHUS C BELIECTBAMH B COOTBETCTBUU C
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MHCTPYKLHUSMH TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 TOJIYYEHUIO U
COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTJIEKHCIIOTO ra3a);

IPOBOAUTH PEAKIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIM COCTaB pa3IUYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM MyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
docdar-, cunukat-, cyabpar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HIOHBI U3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTAaHUUYECKUX BEILECTB;

IPUMEHATH OCHOBHBIC OIEpAllMH MBICIUTEIPHON NEATEIBHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, 0000IIIEHIE, CUCTEMATHU3AIUIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — /17151 U3yUECHUS CBOICTB BEIIECTB M XUMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHNUS — HAOII0JIeHNE, U3MEPEHUE, MOAETHPOBAaHUE, SKCIIEPUMEHT (peasbHbIi
Y MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB U DJIeKTpOHHbIE (HH(POBbHIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI padoThbI
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKA

19 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

' peakiuu https://m.edso0.ru/7f41837c

Hroro no pazneny 20

Pa3pnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonstue o kucinorax 8 1 bubmuoreka [IOK

' U COJAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK

' HEOPTaHUYECKUX COCTHHEHU I https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paspnen 3. Ilepunoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

[Tepuonnueckuii 3aKOH U

3.1
[Tepuonuueckas cucrema

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XHMHUYECKUX dieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma

Xumudeckas CBI3b.

3.2 OKHCITUTEILHO- 8 1 bubaunoreka [JOK
BOCCTaHOBUTEIIbHBIC PEAKLINH https://m.edsoo.ru/7f41837¢
tiroro o paszery o ﬁ;?s?;rifggggﬁfﬂ%k
PesepBHoe Bpems 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ Kontpoabsnesie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUuU
[ToBTOpeHME U yroyOIeHHe 3SHAHUN bubnnoreka [JOK
1.1 5 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
DNEeKTPONIUTHYECKAs JUCCOLUALIHS. bubnunoreka [JOK
13 8 1 1
XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HeMeTa/sIbl 1 HX COeINHEHUS
21 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 BHGL;eHTOIS VIAl-jr nnbl. Cepa u eé 6 bubmorera [JOK
' PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.3 3ne§eHT01f VA-? nnbl. A30T, Gpocdop 1 ux 7 1 bubmorexa HOK
' PYTUIRL: ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
24 :-meﬁeHTof IVA?r Tl YTIepoa U 8 1 2 bubmorexa [JOK
' . DY, poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro o pasneny 25

Paspgea 3.

MeTasibl M HX COeAMHEHUSA
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bubmuorexa [JOK

31 Obupe CBOHCTEA METaNIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTaibl 1 UX COSIUHEHUS 16 ngggﬁt{;{;grou};f 112636
Hroro no pazueny 20
Pa3zgen ‘4. XuMus 4 OKpYKAOLIasi cpeaa
4.1 BemectBa 1 Mareprainsl B )KM3HU 4EJIOBEKA 3 BH6J_IHOTeKa LIOK
https://m.edso0.ru/7f41a636
Uroro no pazneny 3
PeszepBHoe Bpemst 3 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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