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Pabouas nporpamma coctapiiena B cootBeTcTBuu ¢ ®I'OC COO-2012 u ®OII
COO.
[Iporpamma oOpueHTHPOBAaHA HA UCTIOIb30BaHUE YUEOHUKOB:
1. Xumusa. 11 «macc. bazoBeiit  ypoBeHb. ABtopel: O.C. T'abpuenss,
N.T".OctpoymoB, C.A.CnankoB. Mocksa. [Ipocsemenue, 2021 r.

1. Ilnanupyemble pe3yJibTaThl 0CBOEHUSI Y4eOHOT0 NpeaMeTa « XUMHUD).

JIMYHOCTHBIE pe3yJbTAaThI:

JIngyHOCTHBIE  pE3yJbTAaTbl OCBOCHHs IpeaMera «XHMHUSA»  OTPAXKAIOT
c(OPMUPOBAHHOCTH ~ OMbITA TO3HABATENBHOM M  TPAKTHUYECKOH JESITeNbHOCTU
oOyJaromuxcs IO peaju3allid MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIUTAHUSA:

OCO3HaHUSI O0YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IpaB M OOA3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSJIKY;

IIPEACTABIEHUS] O COLHUAIBHBIX HOpMax U MpaBUJIaX MEXKIWYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOM JESATENBHOCTH NMPHU CO3JAaHUU YUYEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATEIbHBIX 3374, BBIOJHECHUH XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHMSI:

LIECHHOCTHOTO OTHOWICHUS K MCTOPUYECKOMY M HAy4dHOMY HAcCJIEIUIO0
OTE€UYCCTBECHHOMN XUMUM;

YBaXCHHS K IIPOIECCY TBOpUYECTBA B 0OJIACTH TCOPUM M IPAKTHYCCKOIO
MIPUMEHEHHUS XWMHWH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKH €CTh pe3yjbTar
JUTUTEIbHBIX HAOJI0ICHHUH, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, ITOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpPECA U MO3HABATEIBHBIX MOTHUBOB B MOJYYEHUH U MOCJIEAYIOMIEM aHAIN3E
nH(pOpMaIK O MEPEIOBHIX JOCTIKCHHUSIX COBPEMEHHON OTEUYCCTBEHHOM XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CITOCOOHOCTH OILICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEICHUE M TIOCTYNKH CBOMX TOBApUIICH C
MO3UIIAN HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYMKOB,;

4) (popMmupoBaHUs KYJIbTYPbI 310POBbSI:

NMOHMMAHUA LEHHOCTEH 3I0poBOro M  0Oe3omacHOro oOpa3a O KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOno/IeHns TpaBuil 0e30MacHoOro oOpallleHus ¢ BeUeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;



NOHUMAaHWs [IEHHOCTH TPaBUJI HWHAWBUAYAIBHOTO U  KOJUICKTHBHOTO
0€30MacHOr0 TMOBEACHHUS B CHUTYAIUAX, YTPOXKAIOUIMX 3J0POBBI0 M KU3HU JIIOJCH;
OCO3HAHUS MOCJIEICTBUN W HENPHATHs BPEIHBIX MPUBBIUCK (YIMOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KypeHHs);

5) TPYA0BOIr0 BOCIIUTAHUS:

KOMMYHHUKATHBHON KOMIIETCHTHOCTH B y4eOHO-HUCCIIeI0BATEBCKON
NeATEeTLHOCTH, OOIIECTBEHHO OJIE3HOM, TBOPUYECCKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HA aKTUBHOE y4acTHE B PEUICHUU MPAKTHYCCKUX 3a/1ad COIUATBLHOMN
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YEHHUI0 Tpodeccuil pa3audHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHS PEIMETHBIX 3HAHUHN TI0 XUMUU;

YBaXEHUS K TPYAY, JIIOISIM TPyAa U pe3yibTaTaM TPYIAOBOU JIeATEIHLHOCTH,

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY HMHIWBUAYAJIbHOW  TPACKTOPHH
oOpa3oBaHus, Oyayiiel npodeccuu U peam3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN
00I11eCTBA;

6) IK0JIOrHYeCKOr0 BOCTIMTAHMS .

AKOJOTUYECKU I€JIeCO00pa3HOro OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MMOHUMaHUsl TJ00aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM, BIIHSIHUS
DKOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLHUAIBHOW CpEAbl; —
OCO3HAHMUSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKEHHM XUMUU Ui PELICHUS
BOITPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENIPUATHUSA AEHUCTBHM, PUHOCAIINX BPEI OKPYKAKOLIEH TPUPOIHON
cpene, yYMEHHus MPOrHO3MpOBaTh HEOJArONpUATHBIE HSKOJOTHYECKHE TOCIEeICTBUS
MPEANPUHUMAEMBIX JEHUCTBUN U NPENOTBPALIATh UX;

HaJIMYUSI PA3BUTOrO SKOJIOTUYECKOrO MBILIUJICHHS, SKOJIOTUYECKOU KYJIbTYPHI,
ONBITA JEATEIBHOCTH JKOJOTMYECKOM HAIPABJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
UMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHON M COITMAJIBHON MPAKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMOGhoOHH;

/) IEeHHOCTH HAYYHOT'0 NMO3HAHMA:

c()OPMHUPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON PAKTUKH;

MOHUMaHUs CHeUM(PUKM XUMHUM KaK HayKH, OCO3HaHusi €€ poiau B
(GOpMHpPOBAaHWM PAlMOHAIBHOIO HAy4YHOTO MBIIUICHHS, CO3JaHUHU LEJIOCTHOIO
NpEACTaBICHUs] 00 OKpY’XKaloIeM MHUpE KaK O €IUHCTBE NPHUPOAbl M YEJIOBEKa, B
NO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U  pELIEHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0CO00I 3HAYUMOCTH XMMHH I COBPEMEHHOW ITUBUITU3AIIHH:
B €€ TYMaHHCTHYECKOW HAIPaBICHHOCTH U BAXKHOW POJU B CO3JaHUM HOBOU Oa3bl
MaTepUaNbHOW KYJIbTYphI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEJIOBEUYECTBA —  CBIPbEBOM,  DHEPre€TUYECKOW, MHUIIEBOM H  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUM MEAMILIMHBI, 00ECNEYEHUH YCJIOBHM yCHEIIHOro Tpyda U
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAXKI0T0 YiIeHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: ITOHMMAaHHUS  CYLIIHOCTH  METOJOB
MO3HAHHUS, WCIOJb3yeMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJIb30BaTh



NoJlydaeMble 3HAaHUA JI1 aHAIU3a U OOBSICHEHUS SIBICHHM OKpPYXAIOLIEro Mupa u
NPOUCXOMSIIUX B HEM H3MEHEHUH; yMEHHS JelilaTb OOOCHOBAaHHBIE 3aKIIIOUECHHS Ha
OCHOBE HAay4HBIX ()aKTOB M MMEIOUIMXCS JTaHHBIX C LIENbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSITEIbHO — HMCIIOJIb30BaTh XMMHYECKUE 3HAHUA  JUIA
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUIO |
caMo00pa30BaHNI0, K AaKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XWMHUHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazIUYHbIX cepax mpodeccrnoHalbHOM
NEATEIBHOCTH.

MeTanpeameTHblie pe3yJibTaThl.
MeranpenMeTHbIE  pPE3yJbTaThl  OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISSTUBHBIMU JIEUCTBUSIMHU.

YHuBepcajibHble yueOHbIe T0O3HABATEIbLHbIE 1eHCTBHS:
1) 6azoevie nozuueckue oeiicmeus:

CaMOCTOSITEIIbHO (POPMYITMPOBATh U aKTyaJIU3UPOBAThH MPOOJIEMYy, BCECTOPOHHE
€€ paccMaTpUBAaTh;

OTIPENENATh I1IeNId JICITEIBHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEJISIMU;

WCITOJIB30BaTh TMPH OCBOCHUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBINIJICHUS —
BEIICIIATh XapakTEepPHBIC MPHU3HAKK TOHATHA W YCTAaHABIMBAThH HMX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS JIi OOBSCHEHWS OTACIBHBIX (PAKTOB M
SIBIICHUI;

BBIOMPATh OCHOBAHMSI M KPUTEPHUH TSI KIIACCU(DUKAITUN BEIIECTB M XMMHUYECCKUX
peaKkuui;

yCTaHABJIMBaTh  INPUUYMHHO-CJIICACTBEHHBIC CBSI3M  MEXIYy  H3y4aeMBIMH
SIBIICHUSIMH,

CTPOHWTH JIOTUYECKHE pacCyXaceHus (MHIYKTHBHBIC, JSAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B paccMaTpPUBAaCMbBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

IPUMEHSTh B TIPOIECCE IMO3HAHUS HCIONb3yeMble B XHMHH CHMBOJIMYCCKHC
(3HAKOBBIC) MOJIEIH, MPEOOPA30BHIBATh MOJCIBHBIC IMPEICTABICHUS — XHMHYCCKUM
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYEeCKas (hopMyJia, ypaBHEHUE XUMHYECCKOW Peakiuu —
IpU  peIIeHUH Yy4YeOHBIX ITO3HABATCIIBHBIX M TMPAKTHYSCKUX 3a/1ad, HPHUMCHSTH
Ha3BaHHBIC MOJICIbHBIC TIPEACTABJICHHS JIJI BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3YYaeMBbIX BEIIECTB U XMMHUYCCKUX PEaKIIHi,

2) 6azoenvle uccnedosameibCKue 0eucmeust:

BJIAJIETh OCHOBAaMH METOJOB HAYYHOI'O IO3HAHUS BEHIECTB M XHUMHUYECKHX
peaKLuii;

bopMynMpOBaTh LEIH U 33Ja4H UCCIIEIO0BAHMS, UCIIOJIb30BATh MOCTABIEHHBIE U
CaMOCTOATENBHO C(HOPMYITUPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSL TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;



BJaJIeTh HABbIKAMHU  CAMOCTOSITEJILHOTO IUIAHUPOBAHMS UM IIPOBEICHUS
YUYEHMUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOJII0JaTh 3a XOJ0M
npoliecca, CaMOCTOSATENIBbHO MPOTHO3UPOBATh €ro  pesyibTar, (HOpPMyIUpOBAThH
000011IeHUsT U BBIBOABI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJbTaTOB HCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJCIIaHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHWYECKOM  HCCIIEIOBATEIbCKOM U MPOEKTHOU
JEATEIIbHOCTH, TPOSIBISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMUYHbIX METOJOB MTO3HAHUS;

3) paboma c ungpopmanueii:

OPUEHTHPOBATbCS B  Pa3iIMYHbIX HMCTOYHMKAX HUHPopManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COAEpIkKaHMsI, CIIPaBOYHBIE MOCOOUS, pecypcChl
WuTepHera), aHAIM3UpOBaTh MHPOPMALIMIO Pa3IMYHBIX BUJOB U OPM IpENCTaBICHMS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

— (opMynupOBaTh 3alpPOChl U MPUMEHATH Pa3IMUHbIE METOJbI MPU MOUCKE U
otbope uHbopmaluu, HeOOXOIUMOMN ISl BBITIOJIHEHUST YYEOHBIX 3a7a4 ONpeAcaéHHOTO
TUIIA;

npuoOpeTaTh ONBIT HWCIOJb30BaHUSA HMHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MpeacTaBIEeHUs HHPOpMalun
(cxemsl, rpauKu, TUarpamMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

HCIIOJIb30BaTh HAYYHbIN fA3BIK B KAUE€CTBE CPEJCTBA MPHU pabOTE C XMMHUYECKOM
uHpopMalel: TpPUMEHATh MEXIpeaMeTHbIE (PU3NUECKUEe U MaTEMaTUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

UCIOJb30BaTh U IPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEACTBA
HaIJISTHOCTH.

YHuBepcajJbHble KOMMYHUKATUBHbBIE 1eHCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AWaiora W/wiu
JIMCKYCCUU, BBICKA3bIBATh UJIeU, (DOPMYIUpPOBATH CBOW MPEJIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHCHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYNaTh C TMPE3CHTAlMEN PE3yJIbTaTOB IO3HABATEIBLHOM JI€SITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHHKAMM MPU BBIOJHCHUU
XUMHUUYECKOTO DJKCIIEPUMEHTA, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pPealM3alMi y4eOHOTro MpoekTa U (OPMYJIUPOBATH BHIBOABI IO
pe3yipTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MNYTEM COTJIACOBAHUA IMO3UIMA B XOJE
o0OCcyXxeHrs 1 0OMEHa MHEHHUSIMHU.

YHuBepcaJbHbIE peryJasiTUBHbIC 1eHCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIIATH CBOK IO3HABATEJBHYIO
JeSATEIIbHOCTh, ONpeneysiss €€ eI | 3aJadyd, KOHTPOJHPOBATH MU MO MeEpe
HEOOXOJAMMOCTA  KOPPEKTUPOBATh  NpeAjiaraéMblii  aifOPUTM  JEHUCTBUUA  NpHU
BBITIOJTHEHWHU  Y4EOHBIX M HUCCIEJOBAaTEIbLCKUX  3ajlad, BbIOMpaTh HauboJjee
a(PeKTUBHBIN CITOCOO MX pelIeHUs C Y4ETOM MOTYyUYEeHHS] HOBBIX 3HAHHUM O BEIIECTBAX U
XMMHUYECKUX PEAKIUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH NIESTEIBHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOIICHKH.



IIpenMeTHbIe pe3yJbTaThl 0CBOeHHsI Kypca «OOmasi 1 HeOpraHm4yeckas
XUMUSD

cpopmuposannocme  npeocmagnieHuu: 0 ~ XUMHUYECKOM  COCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPa, POJIM XMMHUHU B TIO3HAHUU SIBJICHUN NPUPOABI, B
(GOpMHUPOBAHMN  MBILUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€ (yHKIUMOHAJIbHOU
I'PaMOTHOCTH, HEOOXOAMMOM Il pelIeHHs NPAKTUYECKUX 3a7ad U DKOJIOTMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CPEJIE;

gnadeHue CUCTEMON XUMUYECKUX 3HaHUMN, KOTOPasi BKIKOYAET:

OCHOBOTIOJIATAIONINE MOHATHS (XMMUYECKUN AIIEMEHT, aTOM, M30ToM, s-, P-, d-
JJIEKTPOHHBIE OpOUTAJIM aTOMOB, MOH, MOJIEKYyJa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIICHHS, XUMHUYECKas CBS3b
(KkOBaJIeHTHasi, WOHHAs, METAJUIMYECcKas, BOJOPOJHAsA), KpPUCTAUIMYECKas pElIETKa,
TANBI  XUMUYECKMX  pEaKkUMi,  pPacTBOp,  DJJIEKTPOJMUTBHI,  HEDJIEKTPOJIMUTHI,
DIEKTPOJIMTUYECKAS] ~ JMCCOLMALMSA,  OKHCIMTENb, BOCCTAHOBHUTENb,  CKOPOCTH
XUMHYECKON PEAKIINH, XUMHUECKOE PABHOBECHE;

TEOPHUH U 3aKOHBI (TEOPUS 3NEKTPOJUTUUECKON AUCCOLMALNH, TEPUOTUYECKHIMA
3akoH /[I. . MenneneeBa, 3aKOH COXPAaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHHUs U
IPEBPALICHUS] SHEPTUU IPU XUMHUECKUX PEAKIMSIX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMHUH, MHUPOBO33PDEHUYECKHE 3HAHUA, JeXalue B OCHOBE I[IOHUMAaHUs
IPUYUHHOCTU U CUCTEMHOCTH XMMHMUYECKUX SIBJICHUH, (PaKTOJIOIMUECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U 0OE€30IaCHOM UCHOJIb30BAaHUU BaKHEUIINX
HEOPraHWYECKUX BEILECTB B OBITY U MPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKA;

cpopmupoeannocms  yMeHuli BBISIBIATH XapaKTepHble NPU3HAKU TIOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIHUE IOHATHUS TPH
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

chopmuposaHHoCmb  YMEHULl UCNONb306aMb XUMHYECKYI0 CHMBOJIUKY JJIS
cocTaByieHHs! (DOPMYJI BEIIECTB U YPAaBHEHUN XUMHUUYECKHX PEAKIUI; CUCTEMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIEIbHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbId ra3, YIJIEKUCIbIA ra3, aMMHUakK, rameéHas H3BeCTb, HeraméHas
U3BECTb, MUTHEBAS COJA, IUPUT U Ap.);

cpopmuposannocms ymenuti onpeoeiisims BAIEHTHOCTb U CTENEHb OKUCICHMS
XUMHUYECKUX IEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBA; BUJ XUMHYECKON CBS3H
(koBaJIeHTHasi, HOHHAas, MeTa/NIMyecKkas, BOJOpPOJHAs) B COCAMHEHHUAX; THII
KPUCTAJUTMUECKON PEeIIETKU KOHKPETHOTO BElIecTBa (aTOMHasi, MOJIEKYJIsIpHasi, MOHHas,
MeTaJUIMYecKas); XapakTep Cpellbl B BOJHBIX pACTBOPaX HEOPraHUYECKUX COECIMHEHNN;

cpopmuposannocmy YMeHuu YCMaHasIueams MIPUHAIJIEKHOCTD
HEOPTraHWYECKUX BEUIECTB IO HX COCTaBYy K OIpEeAeNEHHOMY Kiaccy/Tpyme
COEIMHEHUN (MPOCThIE BEUIECTBA — METAJUIBl M HEMETaUIbl, OKCHJbI, OCHOBAaHUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

cpopmuposaHHocmy yMeHUuli packpuléams CMBICI TEPUOANYECKOT0 3akoHa /l.
N. MenpneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYIO U
IMPOTHOCTHUYECKYIO (PYHKIINU;

cpopMupo8aHHOCMb YMEHU XapaKkmepu308ams IEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoandeckoil cHCTEMBl XHMHYECKHX
snemeHToB JI. Y. MenpeneeBa, UCHOb3Ys MOHATHS «S-, P-, d-3JIeKTPOHHBIE OpOUTAITIY,
«IHEPreTUYECKHe YPOBHM»; OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB



XUMHUYECKUX 3JIEMEHTOB U MX COEJUHEHUH 1Mo nepuoaaMm u rpymnmnam llepuognyeckoi
cucTeMbl xuMuueckux 3semeHToB JI. 1. Menneneesa;

cihopmuposanHocms  yMeHull  Xapakmepuzoeamov  (Onucvieams)  OOIIHE
XUMHUYECKUE CBOWCTBA HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB; MOJTBEPKAAThH
CYILIIECTBOBAHME T'E€HETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKUMH BEIIEeCTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITH;

cpopmuposannocms  yMeHus Kiaccupuyuposams Xumuyeckue PeaKkIuu o
pa3sTUYHBIM TPU3HAKAM (YUCITy M COCTABY pPEArupyIOIIMX BEIIECTB, TEIJIOBOMY
ah(dexTy peakiuu, W3MEHEHHUIO CTETNeHEH OKHCICHHUS SJIEMEHTOB, OOpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

chopmuposanHocmy yMeHull CcOCmasiams YPAaBHEHUS PEaKIUd pPa3IUYHBIX
TUTIOB; TIOJHBIE M COKpAIICHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, YJYUThIBAs
YCIIOBHUSI, TIPU KOTOPBIX 3TH PEAKITUU UAYT IO KOHIIA,

chopMUPOBAHHOCMb ~ YMEHULl  NPO8OOUMb  PEAKUUU, TMOJTBEPKIAIOIIIE
KaueCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHUYECKUX BEIIECTB; PACMO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

chopMUPOBAHHOCMb ~ YMEHUlI  pACKpbléams  CYIIHOCTh  OKUCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN MOCPEIACTBOM COCTABIICHHUS 3JIEKTPOHHOIO OalaHca dTUX
peakuuii;

chopmuposannocmes ymeHuti 00bACHAMb 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakIuu OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETo Bo3jaeicTBus (npuniun Jle [llarense);

chopmuposanHocmb  YMEHUU  XApaKkmepuso8amv XUMUYECKHE TPOLECCHI,
JISKAIUe B OCHOBE MTPOMBIIIUICHHOTO MOTYYCHUSI CEPHOM KUCIIOTHI, aMMHAaKa, a TaKkKe
c(hOpPMHPOBAHHOCTH MPEACTABICHUN 00 OONTMX HAYYHBIX MPUHIIAIIAX U DKOJIOTHYECKUX
npobeMax XUMHUYECKOTO TTPOU3BOICTRA;

chopmMuposanHocmes yMeHuli Npoeooums BBIYUCICHUS C HCIOJIb30BAHHEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B IMPHU
XUMUYECKUX PpEeaKIUsIX, MacChl BellecTBa WJIM OO0OBEMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3(QdeKkra peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

cghopmuposanHocms ymeHutl cooaro0ams TpaBUia MOJb30BAHUS XUMUUYECKOM
Nocyiol W JabopaTopHbIM 00OpyIOBaHUEM, a TakXKe TMpaBuia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSAMHU II0 BBITIOJHCHUIO J1a00PATOPHBIX
XUMHUYECKUX OIBITOB;

chopmMuposaHHOCmMb  YMEHUU  NIAHUPOBAMb U  BbINOJHAMbL  XUMUYECKHUM
OKCIIEPUMEHT (pa3IoKeHHE TIEPOKCHIAa BOJOpOJa B TPUCYTCTBUU KaTaln3aTopa,
OTIPEJICIICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOPA,
BIIUSIHUC PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOUN PEaKIuu, PeaKIii MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIUU Ha Cyib(aT-, KapOOHAT- ¥ XJIOPU-aHUOHBI, HA KATUOH
aMMOHUS; PEIICHHE OKCIEPUMEHTAIBHBIX 3aJad 1o TeMaM «MeTtaiey W
«HemeTannel») B COOTBETCTBUH C TIPABWJIAMH TEXHUKH O€30MACHOCTH MPHU OOpaIICHUH
C BeIECTBAaMH H JIAOOPATOPHBIM OOOpPYAOBAaHWEM, TIPEJICTABIATh PE3YyJIbTATHI
XUMHUYECKOTO dKCIIEpUMEHTa B (hOpME 3aMHMCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKITUN
1 (OpPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;



cpopmuposannocmy  YMeHUuti  KpUMuyecku  aHanu3uposams — XAMUYECKYIO
UH(pOpMaIMIO, TOJTyYaeMyIo U3 pa3HbiX ucTouHukoB (CMU, UnHTepHeT u ap.);

cchopmuposanHocms  yMeHull cobooamo npasuia AKOJIOTHYECKHU
1eJ1eCO00PAa3HOTO MOBEJACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LIEJIAX COXPAHEHUS
CBOETO 3JI0POBbSl U OKPYXKAIOLIEHM NPUPOAHON Cpebl; OCO3HABaTh ONACHOCTH
BO3JICHCTBHSI HAa JKUBBIE OpraHU3Mbl ONPEICIEHHBIX BEIIECTB, IIOHUMAs CMBICI
nokasarena 111K, nmosicHATh Ha mpuUMeEpax crocoObl YMEHBIIEHUS U MPENOTBPALLEHUS
UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

g O0y4arouMxcs C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBSI: YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax I[IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CJIETIBIX U CIA0OBHUAAIIUX OO0YUYaIOIUXCS: YMEHHUE HCIOIb30BaTh PEIbePHO
TOUEUHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.

2. Cogep:xanne y4eOHOr0 mpeaMera, Kypca.
11 kaacc. ba3oBblii ypoBeHb

Paznen 1. Teoperudeckue ocHOBBI Xxumuu (9 yacoB)

XuMHUUECKUH d1eMeHT. AToM. Sapo atoma, U30TOMNBI. DIEKTPOHHAST 000JI0YKa.
DHEepreTHYecKUe YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- SJIEMEHTHI.
Oco0eHHOCTH pacIipeiesieHus JIEKTPOHOB IO OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBbIX
YEeThIPEX MEPUOIO0B. DNEKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

Ileppnognueckuit 3akoH U Ileprogmyeckas cUCTEMa XUMHYECKHX DIIEMEHTOB
J.UN. MenneneeBa. CBs3p mnepuoanveckoro 3akoHa u llepuomnueckodl CHCTEMBI
xuMu4eckux annemMeHToB [[.M. MeHeneeBa ¢ COBpEeMEHHOW TEOPUEN CTPOEHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHMMHUYECKHX JJIEMEHTOB U OOpa3yeMbIX HMH
MPOCTBIX U CIIOKHBIX BEIIECTB MO TPYIIAM U MEPUOJaM. 3HAYCHUE MEPUOTUUYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBsI3b. BHAbl XHUMHUYECKOM  CBSI3U
(koBaJieHTHAsi HEMOJIsIipHAsE W TOJSpHas, HOHHAsA, MeTauiMueckas). MexaHU3MbI
o0pa30BaHUsl KOBAJCHTHOM XUMUYECKOM CBSI3M (OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN).
Bonoponnast cBsizb. BaneHTHOCTh. DNEKTpOOTpPUUATENBHOCTh. CTENEHb OKHUCIEHUS.
HOHBI: KaTUOHBI 1 AHUOHBI.

BeniectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIIa KPUCTAJUINYECKON PELIETKMU.

[TonsTne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10515 BEmecTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUMU. Howmenknarypa
HEOPraHWYECKUX  BEIIEeCTB. [eHeTMyeckas CBSA3b  HEOPraHUYECKUX  BEILIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIacCaM.

XuMHYecKass  peakiusl. Kimaccupukamus  XUMHUYECKHX — PeaKIuit B
HEOPTraHUYECKOU
M OPraHWYECKOM XHWMHUHU. 3aKOH COXPAHEHUS MACChl BEHIECTB, 3aKOH COXPaHECHUS
Y MIPEBPALICHUS SHEPTUHU NTPU XUMUYECKUX PEAKLIMSX.



CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3iMyHbIX (akropoB. OOpaTumbie
peakuru. XuMHU4eckoe paBHoBecHue. PaKTOPBI, BIUAIOLIIME HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onexrponutudeckas auccouuanus. CunpHble U ciadble 3ekTponauThl. Cpena
BOJAHBIX pACTBOPOB BEIIECTB: KHCHas, HEWTpalbHas, IienouHass. [louamue o
6000poonom nokazamene (PH) pacmeopa. Peakuuum wnoHHoro oOmeHa. [ uoponus
Heop2aHu4ecKux
U Op2aHUYeCcKUx eeuyecms.

OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIE peakuuu. [lonamue 00 onekmponuse
pacniaeos u pacmeopos coneu. llpumenenue snekmponusa.

OKCIEpUMEHTAJIbHBIE METOABl H3YYEHUsI BEHIECTB U UX MpPEeBpallCHUM:
nemMoHcTpammsi  Tabmury  «llepuommueckas cUCTEMa  XMMHYECKHAX  DJIEMEHTOB
J.W. MenneneeBa», H3ydeHUE MOJEIEH KPUCTANIMYECKUX PEHIETOK, HAONIOICHHE
U OIMCaHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3joKEHUE TMEPOKCUA
BOJOpPO/Ia B NPUCYTCTBUM KaTaIU3aTopa, OINPEHECICHUE CpEeAbl PacTBOPOB BEIIECTB
C TOMOIIBIO YHHUBEPCAIBLHOTO HMHJUKATOpa, PEaklMd MOHHOTO OOMEHA), MpPOBEICHUE
npakTudeckol paboTel «BiusHue pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh XMMHUUYECKON
peaKIum».

Pacuérnblie 3agaun.

Pacuétel 1O  ypaBHEHMSIM  XMMHYECKMX  peakiuid, B TOM  YHCIE
TEPMOXUMHUYECKHE PACUEThl, PACUEThl C HMCIIOJIB30BAHUEM TOHSTHUS «MaccoBas 0
BELIECTBAY.

Pa3znen 2. Heoprannueckasi XumMusl.

Hewmeramnel. Tlonoxenne HemeraiioB B Ilepuogunueckon cucreme XMMHYECKUX
sanemenToB /.M. MenneneeBa u 0COOEHHOCTH CTpOoeHUsI aTOMOB. Du3nuecKrue CBOMCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpUMEpe KHUcIopoaa, cepbl, ¢ocdopa
U yTaepoa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a30Ta,
dbocdopa, yriaepoa U KpeMHHUSI) U UX COCTUHEHHN (OKCHAOB, KHUCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COCTMHEHHH ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnbl. Ilonoxenne MeramwioB B llepuoamyeckon cHCTEME XUMHYECKUX
anemenToB J.U. MenaeneeBa. OCOOEHHOCTH CTpOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB
merauioB. OO6mme  ¢gusnueckue cBoiictBa MeTaioB.  CIjiaBbl  METAJIOB.
DNEKTPOXUMUUYECKUIN PSiJT HAMTPSKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX METAUIOB (HATpWii, Kajlui, KaJbIIHii,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl TMoiMydeHus: MeTauioB. Memannypeus. Kopposus memainnos.
Cnocobuvl 3auyumel om Koppo3uu. B TOM 4uciie B 4yacTu: [IpumeHneHne MeTanioB B ObITY
U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAILCHUN: U3ydeHUE
KoJuleKiuu ~ «MeTtamuiel W CIUIaBb»,  OOpaslloOB  HEMETaUIOB,  pelIeHUe
AKCIEPUMEHTAJIbHBIX 3a/a4, HaOJIoJCHUE U ONHCaHUuE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX ONBITOB (B3aMMOJICUCTBUE THAPOKCHAA AQIIOMUHHS C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIIOB).



Pacuérnrlie 3agaun.

Pacuétel Macchl BemiecTBa WM OOBEMA Ta30B 10 HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACcCe WU 00BbEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIMUECTBa BEIIECTBA) MPOJYKTOB PEaKIMH, €CIM OJHO U3 BEIISCTB
HMMEET MIPUMECH.

Pa3nea 3. Xumus ¥ :KU3Hb.

Ponp xumMum B 00OecleYeHUH SKOJOTHYECKON, HHEPreTUUYECKONW U MHUILEBOU
0€30MacHOCTH, Pa3BUTUHN MEIUIIMHBL. [[oHSITHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUH.

[IpeacraBnennss 06 OOMMX HAYYHBIX MPUHIIUAIAX MPOMBIIIICHHOTO TOTYyYCHHS
BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPHUATIOB: BAXKHEUIIHNE CTPOUTEIIHHBIE
Marepuasbl, KOHCTPYKLIHOHHBbIE MaT€pUaNIbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTEpUAIIbI
JUTS DJIEKTPOHUKH, HAaHOMATEPHUAIIbl, OPTaHUYECKHE U MUHEpAJIbHBIE YA0OpEHUSI.

XUMHST W 300pOBbE YEJIOBEKAa: IMIpaBUiIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia O€30MaCHOr0 MCIOJIb30BAHMS TMPENapaToB OBITOBOM XUMHH
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MpU W3YYEHHM OOIIEeH M HEOpPraHU4eCKOu
xumun B 11  Kiacce OCyHIECTBISIETCS 4Yepe3 HCIONb30BaHME KakK  OOIIMX
€CTECTBEHHO-HAYYHBIX [OHSATUM, TaK W IIOHATHW, SBJSIOIIUXCA CHCTEMHBIMU
JUISL OTZAENIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATHSA: HAay4HbId (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJIacCu(UKaALUs, TEPUOINYHOCTb, HAOIIO/IEHNE, IKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SBIICHHE.

@®usuka: Marepus, dHEPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, JHEPIE€TUYECKUA YpPOBEHb, BEIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHME BeUIeCTBa, (PU3MUECKHE BEJIMYMHBI M EAMHMIIBI HX
U3MEPEHUs, CKOPOCTb.

buonorust:  kinerka, opraHusM, OJKocHcTeMma, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MuHepanbl, TOpPHbIE MOPOAbI, IOJE3HbIE HCKOMAEMbIE, TOILJIUBO,
peCypCHI.

TexHOIOrus:: XHWMHYECKass NPOMBIIIJIEHHOCTh, METAJUIYPIUsi, IPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTE€pUAJIOB, CEIbCKOXO3SIMCTBEHHOE  IMPOM3BOJCTBO,  IHILEBAs
MIPOMBIIIJIEHHOCTb, bapmaneBTUyecKast MTPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  MpenaparoB, IPOU3BOJICTBO  KOHCTPYKLIHMOHHBIX  MAaTEpHAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.






3. TemaTHuyeckoe IJIAHUPOBAHME.

11 kaacc (1 gac B Henenro, Bcero 34 yaca)

Pa3aenanl KoJ- Tembl Kou- OcHoBHBIE BHIBI 1eIT€JILHOCTH OcHoBHBIE
BO BO 00y4arImmuxcs HanpaBJIeHUS
4acoB 4acoB (Ha ypOBHE YHUBEPCAJIbHBIX YUeOHBIX BOCIIUTATEJIbHOMI
neiicTBHM) AeATEeILHOCTH
1. TeopeTnueckue 13 | 1.1 Crpoenue ato- 3 * PackpbiBaThb CMbICT H3ydaeMblX NOHATHH | ['paxknaHckoe
OCHOBBI XUMHH. MOB. (BBISBIIATH ~ UX  XapaKTEepHbIE  MPU3HAKH), | BOCIIUTAHUE.
[lepnognueckuit YCTaHABJIMBATh UX B3aUMOCBS3b. [Tarpuornueckoe
3aKOH U * PackpbiBaTh CMBICT NMEPUOAMYECKOTO 3aKOHA | BOCIUTAHHUE.
[lepnognueckas J. . MenngeneeBa u JeMOHCTpUpOBaTh €ro | /lyxoBHo-
cucTemMa CUCTEMAaTU3UPYIONIYI0, OOBSICHUTEIBHYIO U | HDAaBCTBEHHOE
XUMHYECKHUX MPOTHOCTUYECKYIO (PYHKITUH. BOCIIUTAHUE JETEU
sanemeHToB 1. U. * XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHHUE | HA OCHOBE
MenneneeBa aTOMOB XMMHUYECKHX 3JIeMEHTOB 1—4 1epuoioB, | pOCCHICKUX
UCIIOJB3YS TOHATUS «S-, P-, O-2IEKTPOHHBIE | TPAIMIIMOHHBIX
opOuTATHY, «IHEPTETHUECKUE YPOBHUY. LIEHHOCTEMU.
*  OOBsICHAT, 3aKOHOMEpPHOCTH u3MeHeHus | [leHHocTH
CBOMCTB  XMMHMYECKMX DJJIEMEHTOB M  HMX | HAQy4YHOTO
COCMHEHWA MO MNepuojaM MW  TpynnamM | MO3HaHMUS.
[Tepunoanueckon CUCTEMBI xuMuyeckux | @usugeckoe
aneMmeHToB J[. 1. MeHnpaeneeBa BOCIIMTAHUE U
1.2 CtpoeHnue 4 e PackppIBaThb CMBICT H3yd4acMbIX MOHATHH | POpMUpPOBaHUE
BEILIECTBA. (BBIIENATh WX XapakKTepHble MPU3HAKU) U | KYJIBTYPhI
Mmuoroo6pasue MPUMEHSATH 3T MOHATHS MPU ONMMCAHUM COCTaBa | 3J0POBBSL.
BEIIECTB U CTpPOEHHUs BEMIeCTB, JUIsi  OOBsicHeHUs | TpynoBoe
OT/ICJIBHBIX (DAKTOB U SBICHUM. BOCIIUTAHUE U
* OmpenensiTh BHIbI XUMHUYECKOW CBSI3U | IPO(ECCHOHATIBHOE
(KOBaJICHTHOM, HOHHOM, METAJUIMYECKOM, | CAMOOIIpEEIICHHUE.
BOJIOPOJTHOIN) B COCIMHEHUSX; THAN | DKOJIOTUYECKOE
KPUCTAJUIMYECKON  PEIIETKH KOHKPETHOTO | BOCIIUTAHHE.




BCIICCTBA.

d OHpeI[eJ'DITI: BaJICHTHOCTD u CTCIICHDb
OKHUCJICHUA XUMHUYCCKHUX QJICMCHTOB B
COCOMHCHUAX PA3JIMYHOIO COCTAaBaA.

° HpOBOI[I/ITB BBIYUCJIICHUA C HCIIOJIB30BAHHMCM
IMMOHATHA «MACCOBaA NOJIS BCUICCTBA B PACTBOPCH

1.3 XumMunueckue
peakiuu

. OOBACHATD 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON PEAKIUU OT Pa3IuYHbIX (DaKTOPOB.
. Onpenensate Xapakrtep CMEILEHHUS

XAMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHEIIIHETO BO3JICHCTBUSA (mpunrun ~ Jle
[TaTenbe).

* COCTaBIISITh YpaBHEHHSI PEAKLIHN PaA3THUUHBIX
TUIOB; TIOJIHbIE M COKPAlIEHHBIE HWOHHBIC
YpaBHEHUSI pEaKUUW, YYWUTHIBAsI YCJIOBHUSA, MPH
KOTOPBIX 3TU PEAKUHUU UAYT 10 KOHLA.
 [loaTBepxkaaTh CylIECTBOBAHME T€HETUYECKOU
CBSI3U MEXIy HEOPraHMYECKHMMHU BEIIECTBAMHU C
IIOMOIIBI0  YpPaBHEHUUW  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH.

* IlpoBoauTh, HaOIOIaTh W  OMUCHIBATH
XUMUYECKUN DKCIEPUMEHT: IO OMNPEACICHUIO
Cpeabl BOJHBIX PACTBOPOB BEIIECTB, BHISBICHUIO
YCIIOBUA  NPOTEKaHUs  PEAKIUA  HOHHOIO
oOMeHa, W3YyYCHUIO  BIUSHUS  Pa3TUYHBIX
(baKTOpOB Ha CKOPOCTh PEAKIUH.

. CnenoBatb IpaBuIaM MOJIb30BAHUS
XUMHUYECKON  Tocynoi W 1abopaTopHBIM
000OpyI0BaHUEM.

* IlpencraBnsAte pe3ynbTaTbl XHUMHUYECKOTO
IKCIIEpUMEHTa B (opMe 3amuch ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIMH M JEJIaTh BBIBOJIBI




Ha UX OCHOBE.

* IIpoBOaUTH BBIUKCIECHUS 10 YPAaBHEHUSIM
XUMUYECKUX  peakuui, B  TOM  4YHUCIE
TEPMOXUMHUYECKUE PACYETBI

2. Heopranuuec-
Kasi XuMusi

17

2.1 Merannsl

* PackppIBaTh CMBICI H3YyYa€MbIX IOHITHI
(BBLIETSATh MX XapaKTepHbIE TMPU3HAKU) H
MIPUMEHSTh 3TU MOHITHUS NPU OIMCAHUU COCTaBa
U CTPOEHHUS  BEIIEeCTB, Uil  OOBICHEHHS
OTJIEIbHBIX (DAKTOB U SIBICHUIA.

* OObscHAT, 0OIIKME 3aKOHOMEPHOCTH B
U3MEHEHUU  CBOMCTB  METAUIOB M UX
COCIMHEHUI C YY4ETOM CTPOCHHSI UX aTOMOB H
nonoxkennss B llepuogmueckoi  cucreme
xuMu4deckux saemeHToB . 1. Menaeneena.

« XapaktepuszoBaTh  (OMHUCHIBaTH)  0OIIHE

XUMUYECKHUE CBOMCTBA METaJIJIOB, 170.
BAXHEHIINX COCIUHEHUH, TOATBEPXKAAsd 3TO
OIMCaHUE MpUMepamMu YpaBHECHUI

COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUU.

* XapakTepu30oBaTh BIMSHUE METAJIOB U HX
COCMHECHUN Ha KUBBIE OPTaHU3MBI; OMKCHIBATH
MIPUMEHECHUE B Pa3IMYHBIX o0J1acTax
MPAKTUYECKOM JICSITETLHOCTH YEJIOBEKA.

* PackpeiBaTh  CYIIHOCTh  OKHUCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX  PEAKIHUN  MOCPEICTBOM
COCTaBJICHUSI DJICKTPOHHOTO OajaHca dTHUX
pEaKIMH.

* IlpoBomuth peakuuuv, MOATBEPKAAIOIINE
XapaKTEepPHbIC CBOMCTBA HM3Yy4Ya€MbIX BEILECTB;
pacrno3HaBaTh  ONBITHBIM MOYTEM  AHHUOHBI,
MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX.
 HaGmomath W ONUCHIBATH JE€MOHCTpAIIH-

I'paxxmanckoe
BOCIIUTAHUE.
[TatpuoTnyeckoe
BOCITUTAHHE.
JIyXOBHO-
HPABCTBEHHOE
BOCIIMTaHHUE JICTCH
Ha OCHOBE
POCCHICKHUX
TPaJIUIIMOHHBIX
LICHHOCTEH.
Llennoctun
Hay4YyHOI'O
MMO3HaHMS.
duznyeckoe
BOCITUTAaHHE U
(dbopmupoBaHue
KYJBTYPBI
310POBBS.
Tpynosoe
BOCITUTaHHE U
npodeccuoHaNbHOE
CaMOOIIpe/IeJICHUE.
DKOJIOTHYECKOe
BOCITUTaHHE.




OHHBIC ONBITHI; MPOBOJUTH U  OINKCHIBAThH
XUMHUYECKUI S3KCIepuMEHT (JlabopaTopHbIe U
MIPaKTHYECKUE PAOOTHI).

* IlpencraBiaATrs pe3ynbTaTbhl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLHUN U JE€IaTh BBIBOJbI
Ha UX OCHOBE.

. CnenoBatb MpaBUIaM MOJIb30BAHMS
XUMUYECKOM  MOCYI0M W 1a00paTOpPHBIM
000py1I0BaHUEM.

e IlpoBoauUTh BBIYHMCICHUS [0 YpPaBHEHUSIM
XAMHUYECKUX PEaKIUH.

« (CaMOCTOSITENBHO IUIAHUPOBaTH U OCY-
HIECTBJISITh  CBOIO  IIO3HABATENIbHYIO  Jes-
TEIbHOCTh, IPUHUMATh AKTUBHOE Yy4YacTHE B
IpynmnoBOi y4eOHON AeSTENHHOCTH

2.2 Hemeramnsbl.

* PackpsiBaTh CMBICT H3y4aeMbIX IOHSATHU
(BBIACNSAT, MX XapakKTepHbIE NPU3HAKU) U
IIPUMEHATH OTU MOHATHUS IIPU ONKMCAHUU COCTaBa
U CTPOCHHMS  BEIIECTB, A  OOBSICHECHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUMH.

*  OObBsACHAT, O00OIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB — HEMETAJIIIOB U
UX COCIUHEHUHN C YYETOM CTPOCHUS UX aTOMOB U
nojoxxkenuss B llepuommueckon — cucreme
xuMudeckux 3emMenToB . 1. Menneneena.

*  Xapakrtepu3oBaTh  (OMHCHIBaTH)  OOIIHE

XMMHUYECKME  CBOMCTBA  HEMETAUIOB,  HX
BAKHEUIIINX COEOUHEHUW, MOATBEPXKIAsi 3TO
OIMCAaHUE MIpUMEPAMHU YpPaBHEHUM

COOTBCTCTBYIOIIHX XUMHUYCCKHUX peaKHHﬁ;
IIPUMCHCHHC HEMCTAJIJIOB B Pa3INIHBIX




00JacTIX, a TaKXX€ MCHOJb30BaHUE UX I
CO3JIaHUS COBPEMEHHBIX MaTepuanoB u
TEXHOJIOTUH.

* PackpbiBaThb  CYIIHOCTH  OKHCIHUTEIIHHO-
BOCCTAHOBHUTEIBHBIX  PEAaKIUM  MOCPEIACTBOM
COCTaBJICHMsI  DJIEKTPOHHOIO  OajaHca d3THUX
pEaKIuu.

* IlpoBoauTh peakiuu, MOATBEPKIAOIINEC
XapaKTepHbIE CBOICTBA M3y4aeMbIX BEIIECTB;

pacro3HaBaTh OITBITHBIM yTéM WOHBI
HEMETAJJIOB, NPUCYTCTBYIONIME B  BOJHBIX
pacTBopax.

» HabGmromaTe 1 OnmUChIBATh JIEMOHCTPAIMOHHBIC
OTIBITHI; TPOBOJUTH M OMHUCHIBATH XUMHUYECKHMA
AKCIIEPUMEHT (J1Ta00paTOpHBIE W TMPAKTUYECKHE
paboTHI). IIpencraBnars pe3yabTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOLINX PEAKLIUHN U A€1aTh
BBIBOJIBI HA UX OCHOBE.

. CnenoBatb MpaBUIaM M0JIb30BaHUS
XUMUYECKOM  mocynmod W 1abopaTOpHBIM
000py1I0BaHUEM.

* IIpoBomWTH BBIYUCIEHUS [0 YPABHEHUSIM
XAMUYECKUX PEAKIIHM.

. CamocCTOSTENBHO IIJJAHUPOBATH 151
OCYILIECTBJISTh CBOIO IO3HABATEIBHYIO €S-
TEJIBbHOCTh, IPUHUMATh AKTUBHOE YYacTHE B
IpyNNoBOM y4eOHOM 1eATeIbHOCTH

2.3 CBs3b
HEOPAHUYECKUX U
OpPTaHUYECKUX
BEIIECTB

* IlpoBoauTe peakuuu, MOATBEPKIAIOLINE
XapaKTEPHbIE CBOWCTBA M3Yy4a€MbIX BEILECTB;
pacno3HaBaThb  OMNBITHBIM  IYTEM  AHHUOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.




* HaGmogaTh U ONKMCHIBATh AEMOHCTPAIMOHHBIE
ONBITHI; MPOBOAUTH M ONUCHIBATH XUMHUYECKHI
AKCIIEPUMEHT (J1Ta0OpaTOpHbIE W MPAKTUYECKHE
paboTHI).

. CamoCTOSTENBHO IJIAHUPOBATH "
OCYILECTBJISITh CBOIO IO3HABATEIBHYIO €S-
TEJIBbHOCTh, INPUHUMATh AKTUBHOE YYacTHE B
IPYNIOBOM Y4eOHOM! NesATeIbHOCTH.

3. Xumusa u
JKU3HDb.

XUMUS U )KU3Hb.

* PackpeiBaTb poidb XUMHM B  PEIICHUU
SHEPreTUYECKUX, CHIPHEBBIX U DKOJIOTHUYECKHUX
mpo0JieM YeJOBEYECTBA, OIMUCHIBATH OCHOBHBIC
HaMpaBJICHUS] PA3BUTHS XUMUYECKOM HAayKH W
TEXHOJIOTHUHU.

* [IpumensaTy npaBuia 6€30MaCHOTO OOpaIleHUs
C BEILIECTBAMU, UCTIOJIb3yEMbIMU B MIOBCEHEBHOM
YKU3HHU, TTPaBUJIa TIOBEJICHUS B IEJSX COePEKEHUS
370pOBbSl M OKPYXKAIOLIEH NPUPOJHOU CpEbI;
NOHUMATh BpeJ] (OMacHOCTh) BO3ACHCTBUS Ha
KUBBIE OpPraHU3Mbl ONPEACIIEHHBIX BEIIECTB,
CMBICJI TOKa3aTels MK, MOSCHITh Ha MpUMeEpax
CrocoObl YMEHBIIICHUSI W TMPEJOTBpAIECHUS UX
BPEIHOI'O BO3JICUCTBUA.

* AHanu3upoBaTh U KPUTHUYECKU OIICHUBATh
uH(pOpMaIMIO, CBSI3aHHYID C XUMHUYECKUMHU
mporeccaMd M WX BIUSHHUEM Ha COCTOSIHUE
OKPY’KarOIIEU CPEIBI.

* Hcnonb3oBarh MOJy4YEHHBIE 3HAHUS U
npencTaBieHuss o  cepax — JeATeIbHOCTH,
CBSI3aHHBIX C HAyKOW U  COBPEMEHHBIMU
TEXHOJIOTUSMH, KaK OCHOBY JJii OPUEHTALIUHU B
BBIOOpE CBoel Oynaymieir mpodeccuoHaTbHOMU
NEATEIIbHOCTH.

I'paxxmanckoe
BOCIIUTAHUE.
LlenHOCTH HAYYHOTO
MO3HAHUSL.
dusznyeckoe
BOCIIUTAHUE U
dbopmupoBaHue
KYJBTYpPbI 3J0POBbSI.
TpynoBoe
BOCIIUTAHUE U
npodeccruonanpHOe
CaMOOIIpECIICHUE.
DKOJOTUYECKOE
BOCITUTAHUE.




* [IpunumaTe yyacTue B OOCYXKIACHHH MpoOIeM
XUMHAYECKON U IKOJIOTMYECKON HAIPaBIECHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  IO3UIMIO IO
npobsieMe M Ipeajaratb BO3MOXKHBIE IMyTH €€
peuIeHus

UTOTO: | 34
yaca

COI''TACOBAHO

[IpoTokon 3acenanus

METOJIMYECKOTO OObEMHEHHS] YUUTEIeH
€CTECTBEHHO-MATEMATUYECKOTO IUKIJIA
MOBY COII Ne 92

ot 29 aBrycra 2023 roma Ne 1

Kopuunos U.C.

noJnuch pykoBoaurenst MO

COI'NTACOBAHO
3amecturenb qupekTopa no YBP

Xakypunosa A.I1.
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