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[TOACHUTEJIBHAA 3AITMCKA

AnantvpoBaHHas padodass mnporpaMma MO XWMHH Uil  OOy4YalroUIUXCs C
3aep kKoM ricuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIETO
oOpa3oBaHMA COCTaBJICHA B COOTBETCTBHH C {DenepalbHBIM TOCYIaPCTBEHHBIM
oOpa3oBarebHBIM  CTAHAAPTOM  OCHOBHOTO  obOmero  obOpazoBammst  ([Ipwkas
Munnpocsetienns Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
tocturin Poccmiickoit @enepanum 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC
00O0), IlpumepHOl amanTUPOBAHHOW OCHOBHOH 00pa30BaTENbHON MPOTPaMMOit
OCHOBHOTO 00IIEro 00pa3oBaHus 00YUYAIOIIUXCS C 3aACPKKON MCUXUUECKOTO Pa3BUTHSA
(omobpennoii pemennem ®YMO mo obmemy obOpa3zoBanmio (mpoTtokos oT 18 mapra
2022 1. Ne 1/22)) (manee — ITAOOII OOO 3IIP), IlpumepHoi#i paboueli mporpaMmmBbl
yueOHOoTO mpenmera «Xumus» (0a3oBbId  ypoBeHb), [lpumepHoit mporpammon
BOCIIUTAHHUS OOYYaAKOIIMXCS TPH MOJIYYCHUH OCHOBHOTO OOIIero oO0pa3oBaHUs, C
YUE€TOM PACTPEACIICHHBIX IO KjaccaM MPOBEPSAEMBIX TpPeOOBaHWI K pe3ysbTaTam
OCBOEHHMS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus U
AJIEMEHTOB COJICPKAHUS, MPEACTABIICHHBIX B Y HUBEPCAIbHOM KOANU(DUKATOPE TIO XUMHUH,
Konmemmu mnpenoaaBanus ydeOHOro mpemMera «XuMmus», B 00pa30BaTeIbHBIX
opranuzanuax PO, peaqu3yomux 0OCHOBHBIE 00Ie00pa30BaTEIbHBIC TPOTPAMMBI.

OO0mas xapakTepucTUKa y4e0HOro npeamera « XumMushy

YueOHpii  mpenMer  «XUMHA»  BXOAUT B NPEAMETHYIO  00JacThb
«EcTecTBEeHHOHAay4YHbIE TPEAMETHI». B CcUCTEME €CTECTBEHHOHAYYHOro 0oOpa3oBaHUs
XUMUA KaK Yu4eOHbIN MpeIMeT 3aHUMAET BAXKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPO/IBI,
(opMHUpOBaHWY HAYYHOW KapTUHBI MHpPA, CO3JAHUH OCHOBBI XMMHUYCCKUX 3HAHWM,
HEOOXOJUMBIX /Ji1 MOBCEJHEBHOM >KM3HU, HABBIKOB 3J0POBOT0 M 0€30MACHOr0 AJid
YEJIOBEKA W OKpYXKAWIIEH ero cpeabl o0Opa3a JKM3HHU, a TaKKe€ B BOCHUTAHUH
JKOJIOTUYECKOMN KYJIbTYPBI.

YcenemHoCTh W3y4YEHHs XMMHUHU CBSI3aHA C OBJIAJICHUEM XHMWYECKUM S3BIKOM,
coOmoieHrneM TpaBwil  Oe3omacHOM padOThl TMPU  BHITIOJHEHUH XUMHYECKOTO
3KCIEPUMEHTA, OCO3HAHUEM MHOTOYHWCIICHHBIX CBA3€M XUMHM C IPYTUMU OPEAMETAMU
IIKOJIBHOTO Kypca.

[TporpamMma BKJItOUAET B ¢€0s OCHOBBI HEOPIraHMYECKONW U OPraHMYECKOW XUMUH.
I'maBHOM uaeel mporpaMMsbl ABISAETCS Co3AaHKe 0A30BOr0 KOMILJIEKCA OMOPHBIX 3HAHMMN
M0 XUMUH, BBIPAKEHHBIX B (HOpPME, COOTBETCTBYIOIIEH BO3PACTy OOYUAIOIIMXCS U UX
0COOBIM 00Pa30BATENBHBIM MTOTPEOHOCTSIM.

B copepxannn maHHOTrO Kypca MPEACTaBICHBI OCHOBOMOJIATAIOIINE XUMHAYECKHE
TEOPETHYECKAE 3HAHWA, BKIIOYAKOIIME HW3YUYCHUE COCTaBAa W CTPOCHHS BEILECTB,
3aBUCUMOCTH WX CBOWHCTB OT CTPOCHHS, NPOTHO3UPOBAHUE CBOMCTB BEILIECTB,
HCCIIEA0BAHME 3aKOHOMEPHOCTEN XMMUYECKUX NTPEBPALLECHUM U IYTEH YIIPABJICHUA UMU
B LICJISAX MOJIYYEHHS BEIIECTB U MATCPHUAIOB.

TeopeTnyecky0 OCHOBY M3YUYEHHS HEOPTaHUYECKOW XWMHWHU COCTABJISET aTOMHO-
MOJIeKyJIApHOE yueHue, [lepuoanueckuii 3akon /.M. MeHnaeneeBa ¢ KparkumMu
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CBEJCHUSAMHU O CTPOSCHHWH aroMa, BHUJAX XHWMHUYCCKOW CBS3H, 3aKOHOMEPHOCTSIX
MPOTEKAHWS XUMHUYECKIX PEAKITHH.

B u3ydyenun kypca 3HaUATENbHASA POIh OTBOJAATCA XUMHUUECKOMY SKCIIEPHMEHTY
MPOBEICHUIO TIPAKTHUYECCKUX © JIAOOpaTOpPHBIX paldoT, OMHUCAHWIO Pe3yJbTaTOB
YUEHHUECKOT'0 SKCIIEPUMEHTa, COONIIOJICHUI0O HOPM M MpaBuil Oe3omacHOM padoThl B
XUMHYECKOH JTabOpaTOpHH.

Peanmuzanms nanHON mporpaMMbl B TIPOIIECCe 0OYUEHUS MTO3BOIUT 00YJArOTITUMCS
¢ 3I1P ycBOUTH KITIOUEBBIE XUMUUECKHE KOMIICTCHIIMA U TIOHATH POJIh ¥ 3HAUCHUE XUMHUH
Cpenu APYTUX HAYK O IPUPOJIE.

WNzyuenne xumum crmocoOCTByeT (opMHUpOBaHHIO Yy OOYYArOMIMXCA HAYYHOTO
MHPOBO33PEHUS, OCBOCHHIO OOIMEHAYYHBIX METOMOB (HAOMIOMCHUE, W3MEpEHHe,
AKCIICPUMEHT, MOJICITUPOBAHKE), OCBOCHHWIO TPAKTHUUECKOTO NPUMEHECHHS HAYYHBIX
3HAHW, OCHOBAHHOTO Ha MEXMPEIMETHBIX CBA3AX C MpeaMeTaMu « OKpYKarOIi MAPY,
«Ouzukay», «buomorus», «l'eorpadmsy, «Marematnka» u (PopMUPYET KOMTECTCHIIHH,
HEO0OX0UMBIE JJTA POIOJKEHHAS 00pa30BaHus B 00JIaCTH €CTECTBECHHBIX HAYK.

N3ydenne xuMuM CcOOCOOCTBYET pasBuTuio y oOywatommxes ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHWs, (DYHKIMOHAIBHOW  TPAMOTHOCTH,  yMEHUS
BOCIIPHHUMATh W KPUTHYCCKH aHAJIM3UPOBATh WH(OPMAIIAIO, TPEICTABIICHHYIO B
pa3nuuHbIX (opMax. JHAYUMOCTh MPEAMETA IS PAa3BUTHSA KU3HEHHOW KOMTIETEHITUN
oOyuatomuxca ¢ 3P 3akmouaercss B YCBOGHHMH OCHOBBI XUMHWYECKUX 3HAHUM,
HEOOXOMUMBIX JIJIi TIOBCEAHEBHOW KM3HW, HABBHIKOB 370POBOTO W OE30MACHOTO IS
YeJIOBEKa M OKPYIKAIOMIEeH €ro cpeasl oOpasa >ku3Hu, (JOPMUPOBAHUM SKOJOTHUECKON
KYJBTYPHI.

[Tporpamma oTpaxaeT cojaep:kaHue OOyUeHHS MpPeaMeTy «XUMHUA» C YUETOM
0co0ObIX OOpa3zoBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[IP. OBnaaenue yueOHbIM
MPEAMETOM « XUMUS» TPEICTABIIACT ONMPEACICHHYIO TPYAHOCTh TSl OOYUYaOMUXCs C
3IIP. D10 cBsA3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU NEATCIbHOCTH, MEPUOIAUECKUMU
KOJIeOaHUSIMU BHAMAHHUSI, MAJTBIM 00bEMOM MaMSITH, HETOCTAaTOYHOCTHIO 00IIIero 3amaca
3HAHWHA, TOHWXCHHBIM ITO3HABATEIIFHBIM HWHTEPECOM W HHU3KHM YPOBHEM PEUCBOTO
Pa3BHUTHSL.

JInia npeonosieHuss TPYJHOCTEH B M3YyUYEHUM YueOHOro mnpeaMeTra «XuMus»
HeoOXxoMMMa afanTanus 00beMa W XapakTepa yueOHOro Marepraia K T03HABATCIIbHBIM
BO3MOXKHOCTSIM JTAHHOW KaTeropuu OOYYArONIUXCS, YU€T WX OCOOCHHOCTEH Pa3BHUTHS:
WCIIOJIb30BAHUE  QJITOPUTMOB, BHYTPUMIPEAMETHBIX H  MEXKIPEIMETHBIX  CBSI3EH,
MOCTETICHHOE YCIIOKHEHUE U3y9aeMOro MaTepHaa.

[Ipy w3ydyeHnn XWMHUM HEOOXOAMMO OCYIIECTBIATH B3aWMMOJICHCTBAC Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndeckuii Marepuan pPeKOMEHAYETCA W3ydaTh B MPOIECCE MPAKTHUECKOMN
JEATENPHOCTH. BO3MOXKHO BBIJICIICHHE OTACITBHBIX YPOKOB HA PEIICHHUE 33/1a4 B CBS3H CO
CJIOKHOCThIO aHanu3a Tekcta oOyvatrommmucs ¢ 3I[IP. Opranuueckoe €AUHCTBO
MPAKTUYECKON W MBICIUTEIFHON JEATENHPHOCTH OOYYalOMMXCA Ha YPOKaX XHMHH
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO OAa3MCHBIX XMMHUCCKUX 3HAHUN U
ymennii. Ocoboe BHUMaHHUE TIPU M3YUCHUH XVMHH YACTACTCA U3YUCHHIO «CKBO3HBIX)
MOHATHH 1 (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHKS MaTepHaJa.



e u 3aaa4uu u3yyeHus: yueOHOro npeamera « XuMush»

Obwue wyeru W3ydeHUd Y4yeOHOTO TmpeaMera «XUMHS» MPEACTABICHbI B
[TpumepHoili  paboueli  mporpamMmme OCHOBHOro  oOmiero  oOpasoBanHua. OHu
AKTyaJM3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETrO
00pa3oBaHUA, HAMPABJICHHOCTU OOYUECHHMS HA PA3BUTHE M CAMOPA3BUTHUE JIMUYHOCTH,
dbopMupoBanre €€ WHTEIICKTa W Oo0med KyabTypbl. OOydeHHE YMEHHIO YUUTHCS H
MPOAOIAKATh CBOE 00pa30BAHKUE CAMOCTOATEIBLHO B HACTOSIIEE BPEMS ABJISIETCS OJTHON U3
BOKHEHNX (PYHKIHI YICOHBIX TIPEIMETOB, B TOM UHCIIE i « XUMHUN.

g oOyuarommxcs ¢ I[P, Tak ke, Kak W JUIsi HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAMBAIOIIHNX OCHOBHYIO 00pa3oBaTEIbHYIO porpaMmmy,
JOMUHUPYIOLIEE 3HAUCHUE TPUOOPETAIOT TAKUE Yelu, KaK:

* ¢opMupoBaHME  HWHTEIICKTYaJlbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYJHUYECTBY, CAMOCTOATEJIbHOMY  MPUHATHIO  PELICHHUH, CHOCOOHOU
aJanTUPOBATHCA K OBICTPO MEHAIOIIUMCA YCIOBUAM JKU3HU,

" HAmpaBJIECHHOCTh OOYYEHHUA HA CHUCTEMATHUYECKOE MPUOOIICHUE YYaIllUXCAd K
CaMOCTOSTENbHON TMO3HABATEILHON NEATECIbHOCTH, HAYYHBIM M MPAKTHUYECKUM
METO/aM TO3HaHWS, (HOPMHUPYIOITAM MOTHBAIAIO W PA3BUTHE CIOCOOHOCTEH K
XUMUH,

" 00eCMeUeHHE YCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIIMMUCS ONBITA
Pa3HOOOpa3HON AEATEIbHOCTH, MO3HAHUA U CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHITHH ), IMEIOIINX YHUBEPCATHLHOE 3HAUCHUE JIJIST PA3THIHBIX
BUJIOB JICATEIILHOCTH,

* ¢dopmupoBaHUe YMEHW OOBACHATH U OIICHUBATH ABJICHHUS OKPY>KAIOIIETO MAPa Ha
OCHOBAHWU 3HAHWH W OMBITA, MOJYUYCHHBIX TPU U3YUYEHUU XUMUH,

* ¢dopmupoBaHue y OOydaIOMMUXCS TYMAHUCTHUYCCKHUX OTHOIICHWHA, TMOHUMAaHUS
LEHHOCTH XUMHUYECKUX 3HAHUU IS BRIPAOOTKHU SKOJIOTMUECKHU 1LIEECO00PA3ZHOTO
MOBEJICHUS B OBITY W TPYJOBOU NEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO
30POBbs U OKPYIKAIOLIEH IPUPOIHON CPEIBI,

" pa3BUTHEC MOTHUBAIMM K OOYUYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHWID HA OCHOBE YCBOEHHA OOIIECUETOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO( WIS ¥ HAMPABJICHHOCTH MAJbHEHTIIETO
00yUEeHHS.

Kypc HanpasiieH Ha pellieHre CIACAYIOIUX 3a0a4, 00€CIEUNBAIOIINX PEaTU3aLUIO
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEJBHOCTHOTO MOAXOJA0B K OOYUCHHIO XUMHUH
obOyuatomuxcs ¢ [P Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHU:

* ¢dopmMupoBaHHE TEPBOHAUAIBGHBIX CHCTEMATU3WPOBAHHBIX TPEACTABICHUNH O
BCIIIECTBAX, MX TMPEBPALICHUAX MW NPAKTUYECKOM NPUMEHECHUM, OBJIAJICHUE
MOHATUWHBIM aNMapaToM U CUMBOJIMYECKHAM SI3bIKOM XUMUH,

" 0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHMUECKOW HAyKu Kak 00JiacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUNH HEOPTraHUYECKUX
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOIMX SABJICHUW JKUBOU W HEXKUBOU
MPUPOJIbI; YryOJeHHe MPECTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHUE OCHOBAMHU XMMHYECKOH IPAMOTHOCTH: CITIOCOOHOCTHIO aHAJIM3UPOBATh
1 0OBEKTUBHO OTICHUBATH KU3HECHHBIC CUTYAITUH, CBI3aHHBIC ¢ XUMHUEH, HABBIKAMHA
0e30MacHOro OOpallleHUs] C BEMIECTBAMH, MCIOJb3yEMbIMU B TOBCEIHEBHOM
KU3HW, YMEHHUEM aHAIM3WPOBATh M IUIAHUPOBATh JKOJOTHUECKH O€30TMacHOe
MOBEJCHHE B TEJIAX COXPAHEHUS 3/IOPOBBA U OKPYKAIOMIECH CPEIbI;

* ¢dopMupoBaHNE YyMEHHH YCTAHABIWBATH CBA3W MEXKIY PEATbHO HAOIOTAEMBIMHU
XUMUYCCKUMHU SBJICHHSAMH W TPOIECCAMH, TPOUCXOMAIAMA B MHUKPOMHDE,
OOBSCHATh TMPUYHUHBI MHOTOOOpa3Wsi BEIIECTB, 3aBUCHUMOCTh WX CBOHCTB OT
COCTaBa M CTPOCHMS, a TAK)KE 3aBUCUMOCTh MPUMEHEHHUS BEIIECTB OT MX CBOWCTB;

" MpUOOPETEHUE OMBITA WCIIOIH30BAHUSA PA3JIMUHBIX METONOB M3YUCHHS BEIIECTB,
HaOMOACHHS 32 WX TIPEBPAIICHUSIMH TIPH MPOBEICHUN HECIOKHBIX XUMHUUYECKHX
AKCHEPUMEHTOB C UCITIOIB30BAHKUEM J1a00PATOPHOTO 000PYI0BAHUS U NPUOOPOB;

* ¢opmMupoBaHHE TPEACTABIICHUA O 3HAYCHWHW XWMHUYECKOW HAYKH W PEIICHUN
COBPEMEHHBIX JKOJIOTHUECKUX MPOoOJieM, B TOM YHCIE B MPEAOTBPAIICHUH
TEXHOTEHHBIX W IKOJIOTHICCKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIIUU YUeOHOT0 MaTepHraJia Mo XumMumu

OOyueHune yueOHOMY MPEAMETY «XHUMUS» HEOOXOAMMO CTPOUTH HA CO3JaHUU
ONTUMAIbHBIX YCJIIOBUH IJi1 YCBOEHUA MPOTPAMMHOr0 MaTepuaia OO0ydarolUMHUC C
3I1P. Bompiiioe BHMMaHWE AOJDKHO OBITH yAeleHO oTOOpy ydeOHOro mMaTrepuana B
COOTBETCTBUM C MPUHIMIIOM JOCTYMHOCTH MPH COXPAHEHUH 00I1ero 6a30BOTO YPOBHS.
OH [0JKEH MO COAEPKAHUIO U 00beMY ObITh aAANTUPOBAHHBIM 15 00yuaronuxcs ¢ 3[1P
B COOTBETCTBUU C UX OCOOBIMU 00pazoBaTeibHBIMU NOTpeOHOCTAMHU. CrietyeT 00IeryuTh
oBlaJcHUEe MarepuasioM oOyvatommmucss ¢ 3IIP mocpenctBoM €ro JeTajibHOTO
OOBSICHEHUS C CHUCTEMATHYECKMM TMOBTOPOM, MHOTOKPAaTHONW TPEHUPOBKOH B
MPUMEHECHUN 3HAHWUN C MCIOJIb30BAHUEM MPUEMOB AJITOPUTMHU3AIMU U BU3yaJIbHBIX
onop, 00y4eHus CTPYKTYPUPOBAHUIO MaTEpHUaa.

Bonbioe 3HaueHue i MOJHOLUEHHOTO YCBOEHUA YUE€OHOTO Marepuaia MMeeT
OMopa Ha MEKIMPEIMETHBIE CBS3M BOMPOCOB, M3YUaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHBIMU mipeameTamMu  kak «l'eorpadusa», «Ousmkay, «buomorusy. I[lo3Bomss
paccMarpuBaTh OJIMH W TOT K€ Y4YeOHBIM Marepuajg C pa3HbIX TOUEK 3PEHUA,
MEKIPEIMETHBIEC CBA3M CHOCOOCTBYIOT €ro JIy4IIEMY OCMBICICHUIO, 00Jiee MPOUHOMY
3aKPEIJICHUIO MOJYUYCHHBIX 3HAHWUN U MPAKTUUECKUX YMEHUH.

[Ipn moAroTOBKE K ypOoKaM yUWTENh MOJDKEH MPEIycMOTPETh (hOPMHUPOBAHUE Y
00yyaroImuxca YMEHUN aHAJIM3UPOBATh, CPAaBHUBATH, 0000IIATh M3yUaeMblil Marepuann,
MJIAHUPOBATh MPEACTOAILYI0 padoTy, OCYIECTBIATh CaMOKOHTposib. HeoOxomaumo
MOCTOSHHO CJICIATh 33 TPaBUJIBHOCTHIO peueBOro OGOPMIICHUS BBICKA3bIBAaHUH
obOyuatornuxca ¢ 3I1P.

B cBA3u ¢ 0COOEHHOCTSIMH MOBEACHUAM ACATEIbHOCTH oOyuarommxcs c¢ 3[1P
(PacCTOPMOXKEHHOCTh, HEOPTAaHW30BAHHOCTH) HEOOXOMUM CTPOKAWUIUK  KOHTPOJIb
COOJTIOACHUS TTPABUJI TEXHUKHA O€30MACHOCTH MPHU MPOBEACHUU JTA0OPATOPHBIX PadoT B
XUMUYECKOM KaOUHETE.






"momaroBomM»  MOPEIbABICHUM Marepuajia, AO3UPOBAHHOM TIOMOIIM  B3POCJOTO,
WCIOJIb30BAHUM CIICTIMAJIBHBIX METOJIOB, TPHUEMOB M CPEACTB, CIIOCOOCTBYIONMMX Kak
o0IIeMy pa3BUTHIO OOYYArOIIETOCS, TaK U KOMIICHCAIIMHA WHIUBUIYyATbHBIX HEJAOCTATKOB
pa3BUTHA);

® YUCT AaKTyaJIbHBIX W TIOTCHIMAJIBHBIX TIO3HABATEIBHBIX  BO3MOXKHOCTEM,
obecrieueHre WHANBUAYAILHOTO TeMmma OOydeHUs W TPOJBHMXKCHHS B 00pa30BaTEIIbHOM
MPOCTPAHCTBE IS pa3HbIX KaTeropuii oOyuarommxcs ¢ 311P;

¢ npohUIaKTAKA U KOPPEKIHA COITUOKYJIHTYPHON W TITKOJIBHOHN JIe3a/1anTalliu;

® MOCTOSHHBIA (TIOMIArOBBIM) MOHWUTOPHHT PE3YJIbTAaTUBHOCTH O0pa3oBaHUSA U
c(hOPMHUPOBAHHOCTH COIUATLHOW KOMTETCHITMN OOYyUYaIOIMMUXCsA, YPOBHA W JAWHAMUKH
MCUXO(PU3NIECKOTO PA3BUTHA,

® 00CCIICUCHNE  HEMPEPHIBHOTO  KOHTPOJISI  3a  CTAHOBJICHHEM  Y4eOHO-
MO3HABATEIRHON  neATenbHOoCTH oOywatomerocs ¢ 3I[IP, mpomomkaromerocst 1o
JMOCTKEHUSA  yYPOBHA, TO3BOJISAIONIETO  CHPABIATHCA C  YUCOHBIMH  33/laHAAMH
CaMOCTOATEIHHO;

® MOCTOSIHHOE CTUMYJIMPOBAHWE TIO3HABATEILHOW aKTUBHOCTH, MOOYKICHHUE
WHTEpEca K ceOe, OKPYKAIOMIEMy TTPEIMETHOMY M COIMAJILHOMY MHPY;

® MOCTOSTHHASA TIOMOIIh B OCMBICIICHUM W PACIHIMPEHUN KOHTEKCTAa YCBAWBAEMBIX
3HAHWH, B 3aKPETJICHAH U COBEPIICHCTBOBAHUN OCBOCHHBIX YMCHHIA,

e CTICTIMAIbHOE OOYYCHHE «IEPEHOCY» CPOPMUPOBAHHBIX 3HAHWW W YMCHHH B
HOBBIC CUTYaITUH B3aUMOICHCTBHS ¢ IEHCTBATEITLHOCTHIO,

® MOCTOSTHHAS AKTyaJl3alusl 3HAHWW, YMECHHHA M OJ00PSAEMBIX OOIIECTBOM HOPM
MOBEACHMS,

® WCTOIb30BAHUE  TPEHMYIECTBCHHO  TO3WTHUBHBIX  CPEICTB  CTUMYJIAIHAH
JEATEIIPHOCTH U TIOBEACHMS,

® pa3BUTHE M OTPAbOTKA CPEICTB KOMMYHHKAIIUH, TPUEMOB KOHCTPYKTHBHOTO
OOIIeHNsT M B3aUMOACHCTBHUS (C WICHAMH CEMbH, CO CBEPCTHHKAMH, C B3POCIIBIMH),
(hopMHupOBaHHE HABBHIKOB COITMAIIBHO 0J00PSIEMOTO TIOBEICHHUS,

e CcrieTIMA/TbHAs TICHXOKOPPEKIIMOHHASA TIOMOIIh, HaNpaBjieHHas Ha (popMupoBaHUe
CIOCOOHOCTH K  CaMOCTOATENIbHON OpraHW3aliid  COOCTBEHHON /ICATCIBHOCTH W
OCO3HAHWIO BO3HUKAIONMUX TPYAHOCTEH, (OpMHpOBAaHWE YMEHHUSA 3alpaiiuBaTh W
HCITOJTB30BATh MIOMOIIh B3POCIIOTO;

e 00eCIicUeHUE B3aUMOJCHCTBAA CEMbU ®W 00pa30BaTENbHONW  OpraHu3aIiu
(COTPYIHUYECTBO C POJUTENIAMH, AaKTHUBU3AIUS PECYpCOB CeMbH i (POpMHUpPOBAHUSA
COIMAJTLHO aKTUBHOHN TO3UIIAW, HPABCTBEHHBIX W OOMIEKYIbTYPHBIX IIEHHOCTEH ).

IIpumepHbie BUABI AesaTeJIbHOCTH o0yuaronuxcs ¢ 311P, o0yciioBeHHbIE 0COOBIMH
00pa30BaTEJbHBIMH MMOTPEOHOCTIMU B 00€CTIEYNBAIOIIIHE OCMBICJIEHHOE 0CBOEHHUE
COJIEP:KAHNH 00PA30BAHUS 10 MPEeAMETY « XHMUS

Conepxanue BUIOB AesTeabHOCTH oOydaronmxcs ¢ 3IIP Ha ypokax xumuu
OTIpENENIeTCS WX 0COOBIMHU 00pa30BaTEIbHBIMA TOTPEOHOCTAMHA. [loMUMO TITUPOKO
ucnonbzyembix B OOIT OOO o6mmx Ay Bcex oOydYaroluMxcsa BUJIOB ACATEIbHOCTH
CIETyeT YCWINTh BHABI JACITCILHOCTH, CIECIU(PUUHBIE i1 JAaHHOW KaTeTrOpWHr
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o0yyaromuxcd, Uil 00eCreYeHus: OCMBICJICHHOTO OCBOEHUA COJAEpkKaHUsA 00pa3oBaHUs
M0 MPEAMETY: YCHIICHHE MPEAMETHO-TIPAKTHUECKON JACATEIIBHOCTH C aKTHBHU3AITUEH
CEHCOPHBIX CHCTEM; YEPEIOBAHWE BUJIOB ACATCILHOCTH, 3aJCHCTBYIOMINX Pa3IUUIHBIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepraja C OMOPOH Ha aJIFOPUTM; «IIOIIAaroBOCTH» B
M3YUYCHUN MaTepuasa; MCTOb30BaHNE JOTIOJHUTEIPHOW BU3YAIbHON OMOPHI (TUTAHBI,
o0Opasitbl, CXEMBbI, Ia0I0HbI, OTOpHbBIE TabwuIkl). Jiist pa3zsuTus y oOyqatomuxcs ¢ 3[1P
YMEHHUSI JeNaTh BHIBOJBI, (POPMUPOBAHHITPAMOTHOTO  PEUEBOTO BBICKA3BIBAHUS
HE00X0IMMO MCMHOJIb30BATh OMOPHKIE clioBa U Kiuile. Oco00e BHUMAHUE CIICAYET

yACTUTH OOYUCHHUIO CTPYKTYPHUPOBAHHUIO MaTEPHaJia: COCTABICHUE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHWE TaOJWIl, COCTaBJICHHE KJIAaCCU(UKAMKA  C
0003HaYEHHBIMHA OCHOBAHUSMHU IS KJTACCH(DMKAIIMH W HATIOJIHCHUE UX IIPUMEPaMH | JIp.

[Tpumepnas TemaTudeckas U TEPMHHOJOTHUYECKAs Jiekcrka cooTBeTcTByeT OOl
000.

Jlna oOyuaronuxcst ¢ 3[IP CylliecTBEHHBIMU ABJISIIOTCS MPUEMbI PabOTHI C
JICKCHYECKUM MarepuayioM 1o mnpeamety. [IpoBomutes crmenumanbHas paboTta 1O
BBEJICHWIO B aKTWUBHBIN CIIOBaph OOYYArONMXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yuaembie TEpMUHBI BBOJSTCS HA TOJMCCHCOPHOW OCHOBE, 00sS3aTeibHA BU3yaJIbHAS
MO/IEPHKKA, AJITOPUTMBI PA0OTHI ¢ OTIPEICIICHUEM, OTIOPHBIE CXEMBI JIJIST aKTyaJTH3aITi|
TEPMHUHOJIOTHH.

MecTo yueOHOTr0 npeamera «XHUMHUsSD> B YYEOHOM IJIaHE

B coorBerctBum ¢ ®DenepambHBIM  TOCYAAPCTBEHHBIM  00Opa30BaTEIIBHBIM
CTaHAAPTOM OCHOBHOTO 00TmIero o0Opa3oBaHus Y4UeOHBIA TpeaMeT «XUMHUS» BXOIWUT B
MPEAMETHYIO 0071acTh «ECTECTBEHHOHAYUYHBIE MPEIMETHIY» W SBIIACTCA 005M3aTEIHHBIM
JUTSI I3yUCHUA.

Y4eOHbIM MIaHOM Ha €€ M3yueHue oTBeAcHO 136 yueOHbIX 4YacoB — Mo 2 4 B
Heneno B 8 1 9 Kimaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpeaMeTa «XUMHsY, TpeacTaBiiecHHoe B [IpumepHoit
paboueit mporpamme, cootBeTcTByeT ®I'OC OO0, pazpaborano ¢ yuetom [IpumepHoii
OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus MO yueOHOMY
npeaMery  «XuMusg», COOTBETCTBYeT lIpuMepHON aganTHpPOBAaHHOW OCHOBHOM
00pa3oBaTeNbHON TpOrpaMMe OCHOBHOTO 0OIero o0Opa3oBaHUs OOYyYaloIUXCA C
3aJIEPIKKOU IMICUXUUECKOTO PA3BUTHA.

COHEPXAHHME YUYEBHOI O ITPEJJMETA « XMW A»

8 KVIACC

IlepBoHavaibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumun. Poab xumuu 6 Hcusnu yenosexa'. Tena n BenrecTBa. Ouznueckue
CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOAHHUE BEIIECTB. Xumus ¢ cucmeme Hayk. UucToie
BemiecTBa U cMecru. CrocoObl pazaenenns cmecei. [IpaBuna 6e3omacHOro ooparieHus ¢
BeIleCTBAMU M J1a0OpaToOpHbIM O0OpyaoBaHuEM. [lousamue o Memooax NO3HAHUS 8
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XUMUU.

ATOMBI ¥ MOJICKYJIBI. XAMHUYECKHE DJIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHYECCKHUX
anemMeHToB. OTHOCUTEIbHAA aTOMHAsA Macca. [IpocThie U cloXkHbie BEeCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCT, aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
nocmosncmea cocmaga eeujecms. OTHOCHUTENbHAS MOJICKYJIApHAs Macca. Maccosas
JIOJISI XUMHUUYECKOTO AJIEMEHTA B COC/IMHECHHU.

Ou3nUecKue W XUMHYECKUE SABJICHUS. XUMHUYeCKad peakuus. [Ipu3Haku
XUMHUYECKUX PEAKIUH. YPaBHEHUS XUMHUUYECKHX PEAKIUWA. 3aKOH COXPAHEHHUS MAacChl
BemecTB.  Kiaccmdukarmuss XUMHYECKHUX peaknuii  (COCAMHCHUS, Pa3JIOKCHUA,
3aMelIeHus, OOMeHa).

XUMHYECKHUNA SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHWYECKOW TMOCYI0H, ¢ MpaBAJIaMHA
padoTel B JlabopaTtopuM M MpuéMamMu oOpalieHus ¢ J1adopaTOpHBIM 000PYI0BAHUEM,
HU3yUYeHUE W ONMHUCAaHWe (PU3NUECKUX CBOWCTB OOpA3IOB HEOPTaHWYECKUX BEIICCTB,
HaOmoaeHne (pu3nueckux (TUTAaBJICHUE BOCKA, TAsSHUE JIb/IA, PAaCTUPAHKE caXxapa B CTYTIKE,
KUTICHUE W KOHACHCAIHS BOJIBI) U XUMHUYECKUX (TOPEHHUE CBEUM, MPOKAJTUBAHAE METHON
MPOBOJIOKH, B3aMMOJECHCTBHE MeNla ¢ KHUCIIOTOH) SABJICHWH, HAOMIOJACHWE W OMUCAHUE
MPU3HAKOB MPOTECKAHUS XMMHWUYCCKUX Peakimii (pa3jioKeHWEe caxapa, B3aWMOJCHCTBHE
CEPHOH KUCITOTHI ¢ XJIOpUAOM Oapus, paznoxenne ruapokcuaa meau (11) mpu marpeBannn,
B3aMMOJICHCTBHE ele3a ¢ pacTBopoM conrt meau (I1));u3yduenue cnocoOoB pasnencHus
cMecedt (¢ TIOMOIIBIO MarHuTa, (QWIBTPOBAHWE, BHITIAPUBAHUE, JTUCTHJUISIHA,
xpomartorpadus), TPOBEACHUE OYMCTKH MOBAPEHHOW CONM; HAOIOJACHHWE W OMHACAHUC
pPE3yJbTAaTOB TPOBEACHUS OMNbITA, WUIKOCTPUPYIOIIETO 3aKOH COXPAHECHUS MACCHhl;
CO37aHKE MOJCIICH MOJIEKYJT (ITapOCTEPKHEBHIX ).

BaskHeiinue npeacTaBuTe M HEOPraHNYeCKNX BellecTB

Bo3myx — cmece razos. CoctaB Bo3ayxa. Kucrmopoa — 3JIeMEHT W IPOCTOe
BemecTBO. HaxoxkaeHne kucimopoa B mpupose, (PU3NIECKUEe W XMMHUYESCKHE CBOMCTBA.
Peakumn ropeHHs OpOCThIX M CIOXKHBIX BemecTB. CrnocoObl MOJyYeHUA KUCJIOPOJAa B
naboparopuu u npomwviuiiennocmu. llpumenenne kuciopona. [lonstue o0 okcuaax.
Kpyrosoport kucnmopoaa B mpupose. JO30H — aiiomponHas MOOUpukayus KUciopood.

Tennogoii aghghexm xumuyeckoti peaxyuu, mepmoxuMuiecKue YpagHenus,, 3k30- 1
SHJOTEPMHUUECKUE PEAKUUU. TONIUBO: Y20lb U MEMAH. 3azpsa3nenue 8030yxd, YCUleHUe

NAPHUK0B020 2Ghghexma, pazpyuierue 030408020 CIOsL.

Bonopoa — snemeHT u npocroe BewmecTBo. Haxoxkaenue Bogopoaa B MpUPOAE,
(uszruecKkre 1 XMMUYECKUE CBOMCTBA (Ha MPUMEPE B3aUMOACHCTBHS ¢ HEMETA/UIAMH 1
OKCHIAMH METAIIJIOB), IPUMEHEHUE, cnOcoObl nonyyeHus. IIoHITHE 0 KUCI0Tax v COJSX.

KomuuectBo BemiectBa. Monbs. MossipHass macca. 3akoH ABoraapo. MosspHbii
00BEM ra3oB. PacueTsi mo xumudeckoi hopmysie. PacueTsl MaccoBOM T0JTH XUMHYECKOTO
AJIEMEHTA B COCIMHEHNH, KOJIMYECTBA BEILLIECTBA, MOJSPHOM MacChl, MOJISIPHOTO 00beMa
ra3oB. PacuéTel Mo XuMHUYECKUM YPABHEHUSIM.

Qusuueckue ceoticmea 600vi. Bona. Ee cocTas, CTpoeHHE U MOJIEKYJIbl. Booa kax
pacmeopumeb. PactBopbl. [lonamue 0 nacvliyyenuviX U HEHACLIUEHHBIX PACMEOPAX.
llouamue pacmeopumocmu eewecme 6 6ode. PacueT MaccoBOM J0Ju BELIECTBA B

pacTBOpe (TpOIICHTHAs KOHIIGHTpaIus). MaccoBasi 108 BeEIIECTBA B PacTBOPE.
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Xumuueckue coticmea 600wl (PAzlodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbyusl,
oxcuoom cepwol (1V) peaxyuu ¢ memaniamu, KUCTOMHBIMU U OCHOBHBIMU OKCUOAMU).
THouamue 06 ocnoganusix. Ponvs pacmeopoeé 6 npupooe u 6 sxcusznu yenosexa. Kpyeosopom
600bl 6 npupooe. 3arpA3HEHUE NPUPOAHbIX BoA. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Baxneitiimne  kimaccel  HeopraHumdecknx — coenumHeHuit.  Knaccuduxarms
HEOpraHuyeckux coeauHeHnii. Okcuapl: cocTaB, kiaccupukanua (KUCIOTHBIE,
OCHOBHEIE, ampomepHvie, HeconreoOpasyowue - Ha npumepe oxkcuoa yenepooa (Il) u
oxcuoa azoma (11)), nomenxnamypa. Ilonayuenue u XUMHUECKHWE CBONCTBA OKCHIOB
(B3aMMOJCHCTBHE ¢ BOJAOH, kucimoTamu, menodamu). OcHoBanusa. Knaccmbukanms
OCHOBAHW: IIENOYM M HEPACTBOPUMbIE OCHOBaHWA. HomeHknaTypa OCHOBaHMA.
dusnueckne W XUMHUYECKHE CBOHCTBA OCHOBAHWH (B3aWMMOJCHCTBHE C OKCHIAMH
HEMETAJUIOB, KHCIIOTAMH, COJIAMU). [1onyuenue ocHO8aHUII.

Kucnotsl: cocras, kimaccudukamnus, HOMCHKIATypa, (PH3HUEeCKne W XUMHYCCKHC
CBOWCTBa (B3aMMOJCHCTBHE C METa/llaMW, OCHOBHBIMH OKCHJIAMH, OCHOBAHHIMH,
COJIAIMH, HA TIPUMEPE COJITHOW W CEPHOM KUCIIOT), CROCOOBI noJyyeHus. Psia akTMBHOCTH
metauioB H. H. beketoBa. Conu (cpennue): HOMEHKIIATypa COJICH, CROCOObI NOIYYEeHUS,
B3aMMOJCHCTBHE COJICH C MeTaJlIaMH1, KUCJIIOTaMH, [IEJIOUaMHU U COJIAMH, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX THAPOKCHIAX (HA TPUMEPE MHHKA U AIOMUHUSIL):
Xumuyecxkue ceolicmea (83aumooeticmeue ¢ KUCIOMAaMU U Wea0damu, paziodcenue npu
Haepesanui) u noyyeHue.

['eHernyeckass CBA3b MEXAY KJIaccaMHd  HEOPTraHWYECKHX  COCAMHECHHUH.
['eneTnueckue psabl.

XUMUUECKHUH SKCTIEPUMEHT: KAUeCTBEHHOE OIPENCTICHUE COAECPIKAaHNA KUCIOpOaa
B BO3/yX€; MOJMYyUEHUE U U3yUEHUE CBOMCTB KUCI0POAa;, HAOMIOAEHHE B3aUMOACHCTBHSA
BEIIECTB C KUCIOPOAOM U YCIOBHUS BO3HUKHOBEHUS M MIPEKPALICHUA rOpeHus (Ioxapa);
O3HAKOMJICHHE ¢ 00pa3liaMy OKCHIOB M OMHUCAHUE WX CBOMCTB; MOJyUCHHUE U U3YUCHHE
CBOWCTB BOJOpoja (ropeHue), HaOmoAeHHEe 00pa3iioB BEIIECTB KOJMYECTBOM | MOIIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PACTBOPEHUS BEILECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB € ONPEAEIIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BELLIECTBA,
B3aMMOJICHCTBHE BOJIBI ¢ METAJUIAMHU (HATPUEM W KAJTbITHEM ) (BO3ZMOXKHO HCITOJIb30BAHUE
BUJICOMATEPHUAJIOB), OMPEACIICHUE PACTBOPOB KHUCIOT H WIENOYEed C TMOMOIIBIO
WHAMKATOPOB; UCCIIEOBAHNE 00PA31I0B HEOPTAaHUIECKMX BELIECTB PA3JIMUHBIX KJIACCOB;

HAOMIOJICHUE WM3MEHEHUS OKPACKM WHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEJIOYEH;
u3ydeHue B3aumonaencteus okcruaa meau(ll) ¢ pacTBOpoM CepHON KHUCIOTHI, KHCIOT C
METa/UIaMM, PEaKUUd HEUTpPAIU3aLMU; I[OJIyYCHUE HEPACTBOPUMBIX OCHOBAHWM,
BBITECHEHUE OJHOI0 METAJJIA APYTUM U3 PACTBOPA COJIU;, PELIEHUE IKCIIEPUMEHTAIBHBIX
3a1a4 no TeMe « BakHEHIINE KITACChl HEOPTaHUYECKUX COETUHECHUI.

I[Hepuoanueckmuii 3axkoH u Ilepuoauyeckasi cucrema

xumuuyeckux jaemMenToB /I, 1. MenaeneeBa. CTpoeHne aTtomoB. XUMHUYeCKasi

cBsi3b. OKHUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKuu

[lepBbie TOMBITKHN KJTaCCH(PUKAITIA XUMHUIECKUX 3JIeMEeHTOB. [loHATHE O Tpymmax
CXOIHBIX JIEMEHTOB (IIEJIOYHBIE U TETOYHO3EMETbHBIC METAJITHI, TaJIOTEHbI, HHEPTHBIC
ra3bl). Jiemenmol, KOMopwvie 00pa3yIonm ampomepHvle OKCUObL U 2UOPOKCUODL.

[lepponnueckuii 3akoH. llepuomnueckas cucTeMa XHMUYECKUX JIIEMEHTOB
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JI. 1. MenneneeBa. Koporkonepuoanas u onuxnonepuoonas dhopmsl [leproanaeckoit
cuctembl xumMuueckux 31emMeHToB . M. Menneneesa. [lepuoast u rpynnel. Ousndeckuii
CMBICJI MOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHbIX sAep. Hzomonwvi. OnekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J0UEK aTOMOB MepBbix 20 xumMuueckux 3jaeMeHToB [lepuoanueckoit
cucremol J[. WM. MenneneeBa. XapakTEpUCTHKA XUMHUYECKOTO 3JIEMEHTA MO €ro
nonoxxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKoHOMepHOCMU USMEHEHUSl CBOLICIE DNIEMEHMOE8 MAlblX Nepuodos U l1aeHbIX
noocpynn, 6 3Ad6UCUMOCHMU  OM  AMOMHO20  (NOPsSOK08020) HOMepad 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX DIEeMEHMOE OJis
pazeumus Hayku u npakmuxu. /[. 1. Menoeneeg — yuénuiii u eparicoaHu.

Xumudeckas cBsi3b. KoBayieHTHas (TIOJSpHAsT ©W HEMOJIAPHAs)  CBA3b.
DNexmpoompuyameibHOCHb amomMo8 XuMudeckux snemenmod. IoHHast CBA3b.

Crenenb okucnenus. OKUCIUTEbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHUCJICHUS U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XAMUUYECKUA HSKCIEPUMEHT: H3ydYeHHE OOpa3loB BEUIECTB METAUIOB U
HEMETAJJIOB, B3aMMOJICHCTBUE THAPOKCHUAA LIMHKA C PAaCTBOPAMHU KHCJIOT U IEJIOUEH;
MTPOBEJICHUE OMBITOB, ULUTFOCTPUPYIOIIUX MTPUMEPhI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknmii (TOpeHue, PEAKINK PA3IOKCHHS, COCTUHEHU ).

MexnpeamerHbie CBA3HU

Peanuzauuss MexXnpeaMETHBIX CBS3€H MpU M3YUYEHUM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS YePEe3 UCMOJIb30BAHUE KAK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK
W TIOHATHH, ABJAIOIIMXCA CHUCTEMHBIMU JUISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOI'O [IUKJIA.

OO6mmue ecTeCTBEHHO-HAYYHBIC TIOHATHSA . HAYUHbIH (PakT, rHoTE3a, TCOPH, 3aKOH,
aHaA3, CHWHTE3, KJacCU(UKAMS, TEPUOANYHOCTh, HAOMIOACHUE, JKCIECPUMEHT,
MOJENUPOBAHUE, U3MEPEHUE, MOAEITb, ABJICHUE.

Ousmnka: MarTepus, artoM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUA, WU30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIAa, JJIEKTPUYECKUH 3apAn, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHWE BEIIECTBA, Ta3, (pU3NUeCKe BEIUYHUHBI, ¢IMHUIIBI U3MCPEHUS,

KOCMOC, TUTaHETHI, 3BE31b1, COJTHIIE.

buomnorus: horocunTes, npixanue, ounocdepa.

['eorpadms: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJBI, TTOJIC3HBIC
HCKOTIAeMBbIC, TOTUTHBO, BOTHBIEC PECYPCHI.

9 KVIACC

BemecTBo 1 XumMu4veckasi peakius

[lepmommueckuii 3akon. llepwomuueckas cuUCTEMa XUMHYECKHAX OJIEMEHTOB
. . MenaeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMNCTB
XUMHYECKUX JIEMEHTOB TEPBBIX TPEX MEPHOOB, Kajaus, KaJblAid U UX COCIMHCHHUN B
COOTBETCTBHHM C TIOJIOKEHUEM AJIEMEHTOB B lleproandeckoit cucTeMe U CTPOSHUEM WX
aTOMOB.

CTpOGHI/Ie BCIICCTBA. BHUJIbI XUMHUYECKOM CBs3U. Tumel KPHUCTAJNIMYCCKUX
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PEWIETOK, 3A6UCUMOCTb CBOUCE 8eluiecmed Om mund KpUCmaliudeckou peuémKu u
BUOA XUMUYECKOU CEA3L.

Knaccudukaiysa 1 HOMEHKIIaTypa HEOPTaHUUECKUX BEIMIECTB (MEKIyHApOIHAS H
TPUBHAIbHAS). XUMWUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K PA3TUIHBIM Kjlaccam
HEOPraHUYECKUX COCAMHEHUHN, TCHETUUECKAs CBA3b HEOPTAaHUUECKUX BEILIECTB.

Knaccndukarmsa XuMAYEeCKUX PEaKyii 10 Pa3IMYHbIM MPU3HaKaM (10 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (PQEKTy, M0 M3MEHEHUIO
CTEMECHEH OKHUCJICHUSI XMMHUYECKHX OJJIEMEHTOB, MO 00pamumocmu, no Y4acmuio
Kamanuzamopa). K30- U SHIOTEPMHUUECKHUE PEAKITNH. TepMoxumudeckue ypagHeHus.

llonamue o ckopocmu xumuueckou peaxyuu. I[lonsmue 06 obpamumvix u
HeOOPAMUMBIX XUMUYECKUX peakyusx. llowamue 0 2OMOCEHHbIX U 2emepOceHHbIX
pearxyusx. llonamue o xumuueckom pasvogecuu. Cymenjenue Xumuieckoeo pasHoGeCUs.
Daxmopewl, UAIOWUE HA CKOPOCHb XUMUYECKOU peakyull U NOJIOJNCEHUE XUMUYECKO2O
PABHOBECUSL.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE peaKuu, ANIEKTPOHHBIHN OaJiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakiiuu. COCTaBICHUE YPABHEHHUN OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIX PEAKIINI C UCIOJIb30BAHUEM METO/IA JIEKTPOHHOTO OajlaHca.

Teopust 3NMEKTPONIMTHUECKON MUCCOLMALIMU. DJIEKTPOJUTAUECKAsA AUCCOLMAIIMS.
DJIEKTPOJAUTHL U HEANEKTPOJIUTHI. KaTuOHbBI, aHUOHBIL. Mexanuszm ouccoyuayuu euecms
C pa3IUdHLIMU GUOAMU XUMUYECKOU cesa3u. [lonamue o cmenenu ouccoyuayuu. CUIIbHbIC
U c1a0bI€ SJIEKTPOJIUTHI.

Peakuun moHHOTO OOMEHA. YCIOBUSA MPOTEKAHUA PEAKLM MOHHOTO OOMEHa 0
koHIa. [lojgHbie ¥ cOKpalliéHHbIC HOHHBIC YPABHECHHS PeaKlnii. XUMUYECKHE CBONCTBA
KHUCJIOT, OCHOBAaHMN M COJIEH B CBETE TMPEACTABICHUN 00 SIEKTPOIUTHUYECKOM
muccormanmu. Cpena pactBopa. KauecTBEHHbIE PEAaKIMM HA KATHUOHbI W AHHWOHBI:
XJIOpUa-, OpomMuma-, woaua-, cyiabdar-, kapOoHar-, cmiamkar-, Qocdar- aHUOHHI,
TUAPOKCH/I-MOHBI; KATHOHBI aMMOHHS, MarHus, KAJTbIIAA, ATIOMUHUS, kene3a (2+) u (3+),
Meu (2+), MHKA, TPUCYTCTBYIOININE B BOJHBIX PACTBOPAX.

XAMHUUYECKANA HSKCIIEPUMEHT. O3HAKOMJICHME C MOJECISAMUA KPUCTAJUTMUECKUX
PEMIETOK HEOPTAaHMYECKUX BEIIECTB — META/UIOB M HEMETAUTOB (TpaduTa W aamasa),
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CIIOXKHBIX BEINECTB (XJIOpHWAA HATPHsA), WCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMHWYECKOM pEeaKIuu OT BO3ACHCTBHSA Pa3IMUHBIX (DAaKTOPOB, HCCIICIOBAHHE
AJIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOMAIANA KUCIIOT, MEN0UeH n
cojiei  (BO3MOXKHO WCITOJIb30BAHWE  BHUACOMATEPUAJIOB);, TPOBEACHHWE  OTBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHWS Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocazKa, BBIJCICHHUE Ta3a, 00pa30BaHWE BOJBI), OMBITOB, WLTIOCTPUPYIONAX TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKInii  (TOPEHHWE, PEAKIUU  Pa3JIOKEHUA,
COCIMHEHWA ), PACIO3HABAHUE HEOPTaHMUYECKUX BEIIECTB C TMOMOIIBI0 KAUeCTBEHHBIX
peaKIuii Ha HOHBI, PEIICHHUE SKCISPUMEHTAIBHBIX 3a/1a4.

Hemertansnbl 1 uX coeTuHEeHHUS

OOmas xapakTepucTuka rajoreHoB. (OCOOCHHOCTH  CTPOCHHSA  aTOMOB,
XapaKTepHbIE cTeneHn oknucaeHus. CTpoeHue U (pu3ndecKre CBOMCTBA MPOCTHIX BEIICCTB
— rajoreHoB. XMMHYECKHE CBOMCTBA HAa MPUMEPE XJT0pa (B3aNMOICHCTBHAE C METAJJIAMU,
HEMETAJUIAMA — BOJOPOAOM M KHCIOPOIOM, uenouamu). Xmoposoaopoa. ComnsHas
KHCIIOTa, XWUMHWYECKHE CBOWCTBA, HONIy4YeHue, TPUMEHEHHE. /leticmgue Xxnopa u
X7I0pOBOOOPOOA HA OpeaHuzM 4dejosexd. BaxHelmme XJIOpUabl U UX HAXOXKICHHUE B
IPUPOJE.

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynnsl. OCOOCHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJa W Cephbl. XapaKTEPHBIC CTCTICHH OKUCICHUS.

Crpoenrie n (pu3HUECKHE CBOWCTBA TMPOCTHIX BEIIECTB — KHCIIOPOJA U CEPHI.
AmnoTporniHble MOMU(UKAIIUKA KHACIOPOAQ M CEPhl. XUMHWUYECKHE CBOHCTBA CEPHI
(B3aUMOJCUCTBUE C HeMemallamy — BOJOPOAOM W KHCIOPOJOM, METaJlJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoli kuciomamu). CepoBOIOPOA. CTPOSHUE,
(usznUecKre W XMMHUYECKHE CBOMCTBA (KHCIIOTHBIC W BOCCTAHOBHUTEIBHBIC CBOMCTBA).
Oxcuabl cepbl Kak MPEACTaBUTENH KUCIOTHBIX OKCHIOB. CepHas KUCIOTa: (PU3HUSCKHIE
U XUMHUYECKHEe CBoicTBAa (00mme wu crnemuduueckue). Comm CEpHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cynbdar-uoH. CepHHUCTAs KUCIOTA. Xumuueckue peaxyuu,
jgedcawyue 8 OCHO8E NPOMBIULIEHHO20 CNocoOa NOAYYeHusi CepHoll  KUCTOMbL.
Haxosxnenue cepsl 1 €€ coenrHaeHnit B ipupoe. [I[pumenenne cepsl U e COeTMHEHUH B
ObBITYy W B TPOMBINIICHHOCTH. XuMUYeCKoe 3aepsi3HeHue oxpydcaioueti cpeowvl
COCOUHEHUSAMU Cepbl (KUCTOMHbIE 00JICOU, 3AePA3HeHUe 8030YXd U B0O0EMO8), CnOCoObI
e20 npeodomepateHus.

OO0m1as xapakTepucThKa 371eMeHTOB V A-rpynnbl. OCOOEHHOCTH CTPOEHUA aATOMOB
azorta u pocdopa, XxapaKTepHBIC CTEIICHH OKHUCICHUS.

A30T, pacmnpocTpaHeHHe B NPHPOAC, (PH3NUSCKHE M XHMHYCCKHE CBOHCTBA
(B3aMMOJCHCTBHE ¢ METAUIAMH W HEMETAUIAMH - KHCJIOPOJIOM H  BOJAOPOJIOM).
KpyroBopor asora B mnpmpoae. AMMHak: (PU3NUECKHE W XUMHUYCCKHE CBOMCTBA
(OKHCTIEHUE, OCHOBHBIE CBOWCTBA BOJHOTO PacTBOpPA), nojayyeHue u npuMenenne. Comun
aMMOHHS: COCTaB, (PU3NUECKUE U XUMUUYECKHAE CBOWCTBA (Pa3I0KeHHE, B3aUMOICHCTBUE
co menouamu), npuMeHeHue. KauecTBeHHass peakius HA WOHBI aMMOHHWS. A30THas
KHACIO0Ta, €€ (U3NUecKne W XUMHUYECKHE CBoiicTBa (00mme u crneuuduueckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTUCTas KuciioTa. Mcnonp3oBanne HUTPATOB U
coJieli aMMOHHS B Ka4eCTBE MHHEPAIbHBIX yAoOpeHwi. Xumuyeckoe 3aepsizHeHue
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OKpYACAIOUfell Cpeobl COeOUHEHUSAMU A30MA (KUCTIOMHbIE 00JICOU, 3aepsi3HeHUe 8030yXd,
nou8wl U 800OEMOB).

®dochop, armromponnvie moougpuxayuu gocghopa, PuzHUECKHe W XUMHUUYECKHC
CBOMCTBA (B3aUMOJCHCTBHE C METAIaMH, HEMETAUIAMHU, KOHYEHMPUPOBAHHBIMU
azomuoii u ceproti xuciomamu). Oxcua ¢ocdopa (V), oprodochopHas kucimoTa:
(vzuueckne W XWMHYECKHE CBOWCTBA, noayuenue. I[lonsmue o MUHEPATbHBIX
yoobpenusix: numpamol u ocamei. [lonsmue o xomniexchwvix yooopenusx. Oomas
XapakTepucTuka 31eMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOEHUS aTOMOB YIJIEpPOJa U
KpeMHUs. BajJe€HTHOCTh M XapaKTEpHbIE CTENEHW OKHUCJICHUS aTOMOB YIJiepoda H
KpeMmHus. PacnipocTpaHeHue yriiepoaa B IPUPOJIE, XapaKTEPHbIE CTENIEHN OKUCIICHUA.

Yrnepon, amnorponHbsle Momupukaruu (rpadut, anmmaz), (U3MUECKHE W
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIMIECTB (B3aUMOICHCTBHC ¢ METAJUIAMH, HEMETAJIAMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoll xuciomamu). Ancopbumsa. Kpyrosopor
yraepoga B mpupone. Okcuasl yraepoaa, ux (GU3NYECKHEe W XMMHYECKHE CBOWCTBA,
MOJIyYCHHE W TIPUMEHEHHWE, JCHCTBHE HAa OpPraHWU3M 4YeJNOBEKA. OJKoJIo2UYecKue
npobnemel, C8s3anHbIe ¢ OKCuooM yenepooa(lV); eunomesa enobanvHo2o nomenieHus
KauMama,; napuuxogviti 2¢gexm. YTolbHAS KUCIOTA M €€ COoNM, MX (Pu3ndeckue u
XUMHUYECKUE CBOWCTBA, noayuerue u npumerenue. KauecTBeHHas peakius Ha KapOoHAT-
noHbI. Mcmons3oBanne kapOOHATOB B OBITY, MEAUITMHE, TPOMBITTUICHHOCTH W CETHCKOM
XO31CTBE.

OOmue npexacraBiaeHUus 00 OCOOCHHOCTSX COCTaBA M CTPOCHUS OPraHMUYECKUX
COCMHEHWH yTiieposia (Ha MpuMepe MeTaHa, STUJICHA, 3TaHOMa, YKCYCHOW KUCIIOTHI. /X
cocmas u xumudecrkoe cmpoenue. Knaccugpurayus opeanuyeckux éewgecms. llonstue o
OWMOJIOTHYECKH BaXKHBIX BEMIECTBAX: XKHUPaAX, OCNKaxX, YrJIeBOIAaX — W WX PO B JKU3HH
yenoBeka. Mamepuanvrioe eOunHcmeo opeaHudeckux u HeOpeaHui4ecKux COeOuHeHul.

Kpemunmii, ero ¢Qusmueckne © XUMHYECKHE CBOWCTBA (Ha TIpUMEpE
B3aMMOJICHCTBHSI C METAJUTAMH U HEMETAIIAMU ), noJiyyeHue u npuMmenenue. CoeouHenus
KpemHus 6 npupooe. Qbwue npeocmasienusi 00 oxkcuoe kpemuus(lV) u xpemnuesoi
kuciome. Cunuxkamel, pusudeckue u xumuieckue C8oUCmad, noaydenue u npumMeHeHue 8
ObIMy, NPOMBIUMIAEHHOCMU (8 MEOUYUHCKOU, IeKMPOHHOU, CMPOUmenvHolu u op.).
Baoicnetiviue  cmpoumenvHvle Mamepuanel: Kepamuxd, CMexno, yemeHm, OemoH,
orcene300emoH. Ilpobnemer 6e30nNACHO20 UCNOTILIOBAHUS CMPOUMETbHBIX MAMEPUATO8 8
NOBCEOHEBHOL HCUSHU.

XUMWYECKHA HSKCTICPUMEHT. HW3y4YeHHE OOpa3lloB HEOPTaHWUYECKUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTHI, IPOBEICHUE KAUECTBCHHBIX PEAKITNi Ha XJIOPWUI-UOHBI W
HaOMOICHUE TPU3HAKOB WX TIPOTEKAHMS, OMBITHI, OTpaXaromue (U3NUeCKue |
XUMHUYECKHE CBOWCTBA TajlOTEHOB W WX COCAWHECHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHUATIOB), O3HAKOMJICHME C o0pa3lamMu XJOpUAOB  (TaIOTEHUIOB);,
O3HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COCIUHECHUAMH (BO3MOXKHO HMCIOJB30BAHUE
BUJICOMATEPHUAJIOB);, HaONONEHUE Tpolecca OOYIJIMBaHWA caxapa NOJ ACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KUCJIOTHI;, U3yUEHHE XMUMHUUECKUX CBONCTB pa30aBiICHHON
CEpHOM KHCJIOTHI, TPOBEACHUE KAUSCTBEHHON PEaKIMK Ha CyIb(ar-noH W HAOMOACHHE
MIPU3HAKa €€ MPOTEKAHMS, 03HAKOMIICHHE ¢ (PM3MUCCKIMH CBOMCTBAMH a30Ta, pochopa
U WX COCIMHEHWH (BO3MOYKHO MCITOJIb30BAaHUE BHICOMATEPHUAJIOB), 00pa3iiaMu a30THBIX
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1 dochopHBIX yA0OpeHHH; MOJyUYeHHEe aMMHaKa W U3yYCHHUE €TO CBOMCTB, MPOBEACHUE
KAueCTBCHHBIX PEAKIMii HA MOH aMMOHHUA W (ocdaT-uoH M M3ydeHHE MPU3HAKOB WX
NPOTEKAHUS, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOMW A30THOU KHCIIOTBI C MEIBIO
(BO3MOYHO HCIIOIH30BAHUE BUACOMATECPHAJIOB), U3YUCHUE MOJACIECH KPUCTATINICCKIX
peméTok anmasa, rpaduTa; O3HAKOMJICHHE C TMPOLIECCOM aacopOLMK PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTUMBOrasa, IIOJIy4YEeHUE
YIJIEKUCIIOTO ra3a U U3YUYEHHUE €r0 CBOMCTB, NMPOBEACHUE KAYECTBEHHBIX PEAKLUN Ha
KapOOHAT- U CWJIMKAT-UOHbl U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C
MPOAYKLUHEN CUIMKATHON MPOMBILUIEHHOCTH, PELIEHUE IKCIEPUMEHTAIBHBIX 3a4a4 10
TeMme «BaXKHEHIIEe HEMETAUIBI U UX COCTUHECHUAY .

MeTtaJibl 1 UX COETUHEHUS

OO0mias XxapakTepuCTUKA XUMUYECKUX AJIEMEHTOB — META/JIOB HA OCHOBAHUH UX
nonoxkenus B [lepuommueckoit cucreme xumuueckux smeMeHToB . Y. Menneneesa u
ctpoeHusi aroMoB. CrtpoeHue MerauioB. Meraimueckas CBA3b M METAUIMYECKAs
KpUCTAJTMYECKAsA pelETKa. ODJICKTPOXMMHUECKUNA Psii  HAMPSIKCHUH  METaJUIoB.
dusnyeckne W XAMHUYCCKHE CBOWCTBA METALIOB (B3aUMOACHCTBHE C KHCIIOPOJIOM,
BOJON, kucioTamu). OOwue cnocobvl noayuenus memannos. [lonsmue o xoppozuu
Memanos, OCHOBHble CNOCODBI 3auumel ux om xopposuu. Cniagel (Cmaib, YYeVH,
owopamomunuil, OpoH3a) u ux npumeHenue 8 Ovimy U NPOMBIULIEHHOCHIL.

[[lenounbie MeTamibl: mojoxkeHue B Ilepuoamyeckoil cUcTEME XUMHUYECKHX
snemeHnToB J[. 1. Menneneesa; ctpoenune aromoB. Haxoxaenue B mpupoae. Ousndeckue
¥ XHMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus ). OKCHIIBI ¥ TUIPOKCHUIBI HATPUS
u Kanus. [IpuMeHeHre mea0uHbIX METAJIOB U UX COSTMHECHUM.

[IlenouyHO3eMENBHBIE METAJUIBI MATHUN U KabLMN: o0keHuE B [lepuoaunueckoit
CACTEME XUMHUUECKUX 351eMeHTOB J[. 1. MeHaeneeBa; CTpoeHUE X aTOMOB;, HAXOXKICHUE
B mpupojsic. Ouznyeckne U XUMHUUYECKHUE CBOWCTBA MarHuvs W Kajplus. Baxkueiine
COCMHEHWA Kablws (OKCHI, THAPOKCHUI, COJH). JKécmrxocmeb 600bl u CNOCOObL eé
YCMpaHeHusl.

AmoMuHuii: noyioxkeHue B [lepuoauyeckoil cUCTEME XUMHUUYECKHUX HJIEMEHTOB
. W. MeHneneesa, CTpOCHME aToMa, HAXOXKICHHE B mpupoae. POuzmyeckue u
XUMUYECKAE CBOWCTBA aMOMHUHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA W THAPOKCHIA
ATFOMUHMUS.

Kenezo: nmonoxenne B llepuoamueckoil CHCTEME XUMHYECKHX SJIEMECHTOB
. W. MeHneneesa, CTpOCHME aTOMa, HAXOXKACHHWE B mpupone. Duzmyeckue u
XUMHUYECKHE CBOMCTBA XKele3a (B3auMOJCHCTBUE ¢ METAJIIaMH, KUCIIOTAMHA W COJISIMH ).
Oxcuner, ruapokcusl v conn xxenesa(ll) u sxxemeza(Ill): cocras, cBoiicTBa u nonyuenue.

XUMHUUECKUN SKCTIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3ilaMy METAIJIOB U CIUIABOB, X
(pu3HUeCKUMH CBOMCTBAMHW, HM3YUCHHUE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOKHO
WCIOJIb30BAHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJTBITAA 1
HATPHs ¢ BOJIOH (BO3MOKHO MCIIOIb30BAHNE BHICOMATEPHAJIOB ); HCCIICIOBAHUE CBOMCTB
XKECTKOM BOJBI, MPOIECCa TOPSHUS JKelne3a B KUCIOPOoAe (BO3MOXKHO HWCITOJIb30BAHUE
BUICOMATEPHAJIOB ), IPU3HAKOB MTPOTEKAHMS KAUECTBCHHBIX PEAKIIN HA MOHBI (MarHus,
KaJblus, amroMunus, nuHka, xenesa(ll) u xenesa(lll), menu(1l));, nabmonenne u
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OMUCAHUE MPOLECCOB OKPAIIMBAHMA IJIAMEHM WOHAMHM HATpHUsA, Kaausd M KaJlbIUs
(BO3MOXHO HWCIOJIb30BAHWE BUICOMATEPHUAIIOB); MCCIeAOBaHNEe aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHHKS U THIPOKCHUAA IUHKA;, PEIICHUE SKCIICPUMEHTAIIBHBIX 33/1a4 MO
TeMe « BaxkHeHme MeTalijibl U KX COSIUHEHUS ).

Xumus u okpyrcawouiaa cpeoa

Hosvie mamepuanvi u mexuonoeuu. Bewecmea u mamepuanvi 8 NOGCEOHEGHO
JICU3HU  Yenoeeka. Xumusi u  300pogwe. be3onacHoe uchoniwb3o8aHue eewecms U
Xumuyeckux peaxyuii 6 Owimy. llepeasi nomowp Npu  XUMUHYECKUX — OHCO2AX
u ompasnenusx. (JCHOBbI 2KOJIO2UYECKOU 2paAMOMHOCU. XUMUYeCKoe 3aepsi3HeHue
OKpYIACaouyel cpeowvi (npeoenvhas donycmumas konyenmpayus eewecms — [1J[K). Ponb
XUMUYU 8 peuteHtl SKOI0CUYECKUX NPoOIeM.

Ipupoonvie ucmoyHuxu yeneso0opooos (yeolb, NpUpoOHvlil 2a3, Hegdms),
NPOOYKMbL UX nepepadomru, ux pojib 8 Obimy U NPOMBIULIEHHOCHTU.

Xumuueckuii skCnepumenm. usyyeHue oo0pazyo8 Mamepuanios (Cmexio, Chnidsvl
Memaios, NOJUMEPHbIe MAMepPUabl).

MesknpeanmeTHbie CBSI3H

Peanuzanus MEXIpEeIMETHBIX CBA3CH NPH HM3YYCHWHM XUMHUH B 9 Kiacce
OCYIIECTBIIACTCS Yepe3 UCIOJIb30BAHNE KaK OOIMX €CTeCTBEHHO-HAYUHBIX TIOHATHIH, TaK
U TOHATUH, SBISIFOIMXCS CHUCTEMHBIMH JjIsi OTACIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOT'O ITHKJIA.

OO01mre eCTeCTBEHHO-HAYYHBIC TTOHSATHS . HAyYHBIH (aKT, THITIOTE3a, 3aKOH, TEOPH,
aHalln3, CHHTE3, KIAcCU(UKAIUA, TEPHOINIHOCTh, HAOIIONECHUE, SKCIICPUMEHT,
MOJICITMPOBAHKE, M3MEPCHUE, MOJC/b, SBJICHUC, MAPHUKOBBIM 3(PQEKT, TEXHOJIOTHS,
MaTepHaIbl.

®uznka: MaTepus, aToOM, 3JICKTPOH, NMPOTOH, HEWTPOH, WOH, HYKJIHJ, HU30TOIIBI,
PaJIMOAKTUBHOCTD, MOJICKYJIA, AJICKTPHUUCCKHIA 3apsijl, MPOBOIHUKH, TOTYITPOBOJHHKH,
JMDJICKTPUKH, (POTOAEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEITIECTRA,
ra3, pacTBOp, PACTBOPMMOCTb, KpPHCTAJUIMYCCKAs PEIIETKA, CIUIABBI, (PH3UYCCKHE
BEJIMUWHBI, CJWHUIBI W3MEPEHHUS, KOCMHYECKOES MPOCTPAHCTBO, ILIAHETHI, 3BE3IEI,
Conxue.

buonorust:  ¢dorocunTe3, apixanme, Owocdepa, HKOCHCTEMa, MHHEPATbHBIC
yIOOPEHHUS, MEKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MATATEIbHBIC BEIIECTRA.

I'eorpadmsa: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIC TOPOJIBI, TOJIC3HBIC
HCKOTIAeMBbIC, TOTUTHBO, BOJTHBIE PECYPCHI.

Tembl npakTHUeCKHX PadoT:

1. JlaGoparopHoe oOopynoBaHHME UM Tpuembl oOpamieHuss ¢ HuM. [Ipasuna
0e3omacHoO# padOThl B XUMUUECKON J1a00OpaTopuu.

2. OuucTKa 3arpsA3HEHHON MOBAPEHHOM COJIH.

3. [Ipu3Haku MPOTEKAHUS XUMHUICCKUX PEAKITHA.

4. TTomyueHune KACIOPOaa U U3YUEHHE €TO CBOMCTB.

5. Ilonydenne BOOPOJA U U3YUECHHUE €TO CBOWCTB.
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6. IIpuroToByicHHE PACTBOPOB C OMPEIAECICHHON MAacCCOBOUM 10Jie pacTBOPEHHOIO
BEIIICCTBA.

7. PemeHue SKCOEPUMEHTAIbHBIX 33a7ad 10 TeMe «OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCTUHEHUIY .

8. Peakuun HOHHOTO OOMEHa.

9. KauecTBeHHBIC PEAKIIMU HA UOHBI B PACTBOPE.

10. ITonyueHre aMMHUaKa U U3YYEHUE €0 CBOMCTB.

11. ITonyueHue yriaekrucioro ra3a U U3yueHnue ero CBOMCTB.

12. Peiienune skcnepuMeHTaibHbIX 3a1a4 no teme «Hemeramnsl IV — VII rpynn u
UX COCIUHECHUI.

13. Pemienue skcrniepuMeHTaIbHBIX 3a4a4 Mo TeMe «MeTaibl U UX COSTUHECHUS Y.

[Ipu npoBeAcHUM MPAKTUUYECKOW padOThl KaXAblA €€ STam  BbIMOJHIETCSA

oOyuarommmucs ¢ 3IIP BMmecTe ¢ yuureneM W moja €ro pykoBojacTBoM. Ha mgocke
00s13aTEIbHO BBIBCIIMBAIOTCS TPAaBUJA TEXHUKU O€30MACHOCTH, COOTBETCTBYIOIIUE
JAHHOMY BHAY paloOTHI, MaeTcsd TpaBWJIbHAS 3amuch (OPMYST W yKa3bIBaeTCA IIEib
npoBeaeHua padoThl. [Ipy HEOOXOIUMMOCTH AACTCS BU3YaJIbHbIN aJITOPUTM BHITIOJIHCHUS
3a/aHus. DTO CIOCOOCTBYET OCO3HAHMIO OOYUAIOIIMMUCA BBIMOJHICMBIX JNEHCTBUN U
MOJIYYEHHOTO PE3yJIbTara.

IIpuMepHBIE KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIbI 10 XUMHH

JIia opraHu3anuu TMPOBEPKH, ydyeTa W KOHTPOJS 3HAHUK OOYydYaroIIUXCS M0
MPEAMETY NPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOATEIbHBIE PA0OTHI, 3aUYETHI,
MpaKkTUUeCKue padoThl, TecTupoBaHue. OJHUM K3 METOJIOB KOHTPOJIA PE3YJIbTAaTOB
o0yuenua ooOyuatronmxca ¢ 3[IP sBigeTcs MeTOA MNOIMBAPUATUBHOTO HSKCIPECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBeTaMH. Ero OTIWYUTENHHBIMHA UYepTaMU
ABJIAFOTCS ~ OMEPATUBHOCTh, BBICOKAA  CTCTCHb  WHIWBHIyaIM3alldd  3HAHWH,
CPaBHHUTEIBHO MaJIbI€ 3aTPaThl BPEMEHHU U TPY/Ia HA MPOBEPKY OTBETOB 00 YUAIOIINXCS.

Jlns obyuatomuxcs ¢ 3[1P Bo3MoxxHO u3MeHeHHEe (HOPMYTUPOBKH 3aJaHU HA
«TIOTIIArOBYIOY», auamnTalysa MpeayiaraeMoro o0ydarlomieMycs TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOTO) MaTepHajia; WCIOJb30BAaHUE YCTHBIX W THUCHMEHHBIX WHCTPYKITUHA,
YOPOITICHUE JTHHHBIX CIOXHBIX (DOPMYITUPOBOK MHCTPYKITUH, PEIICHUE C OTOPOH Ha
anropuT™, odpasell, HCIOJIb30BAaHHUE CIIPABOYHON MH(POPMAIIHH.

KoHTpoJibHbIE padoThI 110 TEMaM

B paboueii nporpamme mpeaycMOTpeHO 9 KOHTPOJIbHBIX padoT:

Koumponvnas paboma Ne . IlepBoHauajbHbIE XUMHWYECKHE TIOHATHS.
XVAMHWYECKHE AIEMEHTHI. XUMHUUYECKHE (POPMYJIBI H YPABHEHUS.

Koumpoavnas paboma Ne 2. llepuonuueckas CUCTEMa XUMMUUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CTpoeHue aToma.

Konmponavnas paboma Ne 3. XuMudeckast CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Okeunel. ['openune. Bonopoa. KucnoTsi.
Conn.
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Koumponvnas paboma Ne 5. O6001eHne CBEACHUN 0 BaXKHEHIIINX KJ1accax
HEOPraHUYECKUX COCAMHEHUH.

Konmponvnas paboma Ne 6. INeKTpOIUTUYECKAS TUCCOLIMAIIMA.

Konmpoavnas paboma Ne 7. Hemetabl.

Konmpoavnas paboma Ne 8. Metajibl.

Koumpoavnas paboma Ne 9. Utorosas paboTa 3a Kypc HEOPraHMUE€CKON XUMUU.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITIPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI' O OBPA3OBAHUA

B nenom pesynpTarel ocBoeHus oOydaromumuca ¢ 3IIP ydyebHOro mpeamera
«XuMHA» JOJDKHBI COBIAJATh C pe3yiabTaTaMy MPUMEPHOI paboueil mporpaMmsl
OCHOBHOT0 00111eT0 00pa3zoBanud. Hanbonee 3HAUMMBIMU ABJISIOTCA:

JIMUHOCTHBIE PE3VYJIbTATDI:

MOTHBAIUS K O0OYUSHUIO U 1IEJICHANPABICHHON MTO3HABATEILHON ACATEIIBHOCTH,

YCTaHOBKA HA OCMBICIICHUE JTUYHOTO OMBITA, HAOMIOACHUHN 32 XUMUYECKUMHA
AKCTICPUMEHTAMHU,

OpUEHTAIMs Ha TPaBWjia WHAWUBUAYATRHOTO W KOJUICKTHBHOTO 0O€30MacHOTO
MOBEACHUS TIPH B3aUMOJICHCTBUHN ¢ XUMWYECKAMHU BEIIECTBAMH U COSMHCHUSIMU,

NPAaKTHYECKOe M3ydeHHe mpodeccuii 1 Tpyaa pa3audHOro poja, B TOM YUCIE Ha
OCHOBEC TIPUMCHECHHS WM3yuyaeMOro TPEJAMETHOTO 3HaHWA (Hampumep, J1abopaHT
XUMHUYECKOTO aHAJIH3a);

YBAXEHHUE K TPYAY U pPe3yJIbTaTaM TPYIOBOH EATCILHOCTH,

FOTOBHOCTh K OCO3HAHHOMY TMOCTPOCHUIO JAJIbHEWIIEH WHIMBUAYAIBHOU
TpaekTopun 00pa30BaHUS HA OCHOBE OPWUEHTUPOBKH B MHpE Tmpodeccuii u
npodeccHoHaTBHBIX TTPEATNIOUTCHHM, YBAXUTEITHHOTO OTHOIICHUS K TPYAY,

OCO3HAHUE CBOETO MOBEACHUS C TOUKU 3PEHUS OMACHOCTH WM O€30MacCHOCTH AJIs
ce0s Wiu AJ14 OKPYKaroIUX;

OCHOBBI HKOJIOTHUYECKOW KyJBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTHYECKOTO MBINIICHUS, TTPHOOPETCHUE OTBITA SKOJIOTHUCCKH OPUEHTHPOBAHHOM
MPAKTHYECKOMN NEeATETLHOCTH B KHU3HEHHBIX CUTYAITHSX,

OCO3HAHWME TOCIACACTBUI W HEMPUATHE BPEAHBIX NPHUBBHIYUEK (YMOTpeOneHUs
QJIKOTOJIS, HApPKOTHKOB, KypeHWs) W WHBIX (opM Bpema maia (U3HUIECKOTO W
MICUXUYECKOTO 370POBBS,

MPUHATHE PEIICHWH B )KU3HCHHON CHTYallMd Ha OCHOBE MEPEHOCA MOYUSHHBIX B
x0J1e 00yUeHMsI 3HAHUH B aKTyaIbHYIO CHTYAITHIO, BOCMIONHATH Aedummt napopmarum,

TOTOBHOCTH OTOMPATh W MCTOJIb30BaTh HYXHYIO WH(POPMAIIUIO B COOTBETCTBHH C
KOHTEKCTOM XH3HEHHOUW CUTYaIlWH.

METAIIPEJMETHBIE PE3VYJ/IbTATBI

Oe¢n1a0enue yHueepcanbHuiMu y4eOHbIMIU NO3HAGAMEIbHBIMU OCUCMBUAMU:

BBIABJIATH IMIPUYKWHBI U CJICACTBHUA ITPOCTBIX XUMHYCCKUX ﬂBJ’IGHHﬁ;

OCYIISCTBIISITh CPAaBHEHUE, KIACCH(PUKAIMIO XHMHYECKHAX BEIISCTB I10 3aaHHBIM
OCHOBAHHAM W KPUTCPHUAM JI YKA3dHHBIX JIOTHUCCKHUX onepaunﬁ;

CTPOHTH JIOTHUECKOE CY>KICHHUE TIOCIIC MPEABAPUTEIIHFHOTO aHAIN3a, BKITIOYAIOIICE
YCTAHOBJICHUC MIPUYHNHHO-CJICACTBCHHBIX CBHSGﬁ;

BBIABJIATH I[G(I)I/II_[I/ITBI I/IH(I)OpMaI_[I/II/I, JAHHBIX, HGO6XOI[I/IMI>IX A1 pCHICHUA
MOCTABJICHHOM 3a/1a4H,
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mpeoOpa3oBeIBaTh WHGOPMAITMIO W3 OJTHOTO BHJA B MPYrou (TabauIly B TEKCT W
mp.);

CO3/1aBaTh, MPUMEHATH M MPeoOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJCIH U CXEMbI
JUISl pEIICHHS YU€OHbIX U TO3HABATEIbHbIX 33124 C TOMOIIIBIO NIEArora;

C TIOMOIIBIO TIeIarora MPOBOAUTh XUMHUECKUN OTBIT, HECIOKHBIM SKCIIEPUMEHT,
JUIsl YCTAHOBJICHUA OCOOEHHOCTEH 00BEKTA U3YUCHHUS, TPUUUHHO-CIICICTBEHHbBIX CBIA3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

C TIOMOIIBIO TI€Aarora WKW CaMOCTOATENbHO (popmynrpoBaTh 0000IICHHUS U
BBIBO/IbI 110 PE3YJIbTATaM MPOBEACHHOTO HAOMIOACHUS, OMbITA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE XHMHYECKHX IIPOIECCOB M HX
MOCJIEACTBUA,

WCKaTh WM OTOMpaTh WH(POPMAIMIO WM JAaHHBIE M3 HCTOYHHKOB C YUYETOM
MPEIOKEHHON yueOHOM 3a1a4M U 3aJJaHHBIX KPUTEPUEB.

Oe¢n1a0enue yHueepCaibHbIMU yUeOHbIMU KOMMYHUKAMUGHBIMU OCILICIEUAMIL:

OpPraHU30BBIBATh yUeOHOE B3aUMOJCHCTBUE B TPYyIIE (OMPEASISITh OOIHE TICNH,
pacripenesnsaTh POJH, TOTOBAPUBATHCA APYT C APYTOM U T. 11.).

C MOMOIIBIO MEAArora Wih CaMOCTOSTEIbHO COCTABJIATh YCTHBIE W MUCHMEHHbBIC
TEKCTHl C HCMOJIb30BAaHUEM HJLTIOCTPATHBHBIX MaTEPHAJIOB JJIsI BHICTYIJICHHUS TIepen
ayIMTOPUEN,

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO MU COBMECTHYIO JEATEIBHOCTh C
YUUTEIEM M CBEPCTHMKAMH, padoTaTh MHAWBHAYAJbHO U B TPYIINE. HAXOAUTH OOIIECE
perieHne W paszpemath KOH(MIMKTHI HAa OCHOBE COTJIACOBAHUSA TO3WIUMH W ydeTa
WHTEPECOB; (POPMYIUPOBAThH, APTYMESHTHPOBATh M OTCTAaMBATh CBOC MHCHHE,

OIICHHUBATh KAu€CTBO CBOETO BKJIaJa B OOIIHUM MPOIYKT, MPUHAMATh U Pa3AeiiiaTh
OTBETCTBEHHOCTH W MPOSBIIATH TOTOBHOCTD K MPEIOCTABICHUIO OTUYETa NIEPE/T TPYMIION.

Oe¢n1a0enue yHugepcanbHuIMu y4eOHbIMU PE2YIAMUBHBIMU OCIICMBUAMUL:

obHapyxuBaTh HW (OPMYJIHPOBATH YUCOHYIO TPOOIEeMY, ONpPeAcHiaTh IICib
yueOHON AeATEIbHOCTH,

BJIaJICTh OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHATHS PEHICHUN W
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpA B YUEOHON M MO3HABATEIBHOMN AEATEIBHOCTH,

COOTHOCHUTb CBOM JCHCTBUS C IJIJAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLECCE OCTHXKECHUA PE3YJbTara, OMPEICIIsaTh
crocoObl IEHCTBUHN B paMKaxX MPEUIOKEHHBIX YCIOBUNA U TpeOOBaHUHN, KOPPEKTUPOBATh
CBOM JICUCTBHSA B COOTBETCTBUU C U3MEHAIOIIECUCS CUTYallNEN,

JaBaTh aJEKBATHYKO OIEHKY CUTyalldd W MOpeajaraTh IUIaH €€ W3MEHEHUS,

MPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOBHUKHYTH MPH PEIICHUN YUeOHOM
3a7a4u,

MMOHUMAaTh MPUYHHBI, MO KOTOPHIM HE OBLT AOCTHUTHYT TPEOyeMBbIH pe3yiabTaT
JEATEIbHOCTH, ONPENASIATh IMO3UTHUBHBIE W3MEHEHHUA M HalpaBJICHUA, TPEOYIOIIHe
JnanbHEHIeH paboThl;

OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, M0 MHEHHIO.
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IHHPEAMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHbIX pe3yJIbTaTOB MO OCBOEHUIO 00SA3aTEIbHOTO COJEPHKAHUA,
YCTAQHOBJICHHOTO JaHHON MNPUMEPHONW pabouel mnporpaMMoM, BBIACISIOT: HAYyUHBIC
3HAHWS, YMEHHAS W CIOCOOBI ACHCTBHM, crierupuIecKre s yaeOHOTO TpeaMeTa
«XuMU», BUABL ACATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHWS, €r0 WHTEPIPETALHM,
npeoOpPa30BAHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYALIUSIX:

® MPEACTABJICHHE O 3aKOHOMEPHOCTAX W TMO3HABAEMOCTH SBJIICHUWA MPUPO/IBI,

MOHUMAHWE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHMUECKOW HAayKH Kak 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KYJIbTYpbl U MPAKTUUECKON

JEATEILHOCTH YEJIOBEKA B YCIIOBUIX COBPEMEHHOTO O0IIIECTBA; IOHUMAHUE MECTA

XUMHH CPEAU IPYTHX €CTECTBEHHBIX HAYK;

® BJIQJICHUE OCHOBAMM MOHATUHHOIO anmnapara i CAMBOJIMYECKOTO A3bIKa XUMUU T
coctaBiicHAs (HOPMYJ HEOPTaHWUECKWX BEIICCTB, YPABHCHUN XUMHUYECKHAX
peaknmii (¢ OMOPOHM Ha ajaTOPUTM YYEOHBIX ACHCTBHII), BJIaJIEHWE OCHOBAMH
xummdeckoit HomeHkatypsl (IUPAC u TpuBuanbHOM) U yMEHHE UCTIONB30BATh €€

JUISl pellieHrs yueOHO-TO3HABATEAbHBIX 337a4 C TMOMOIIBIO YUYUTENS, YMEHUE

UCIOIb30BaTh MOJEIN JUIsi OOBSACHEHUS CTPOCHUS aTOMOB M MOJIEKYJ IO

AJNTOPUTMY C OMOPOM HA ONPEICIICHUA,

® MPEACTABJICHUE O CUCTEME XMMHUYECKUX 3HAHWM U YMEHHE C MTOMOIIBIO YUYUTEIA

MPUMEHATh CHCTEMY XUMHWUYECKAX 3HAHWUW [JI1 YCTAHOBJICHUS B3aWMOCBA3CH

MEXKIYy HM3YYEHHBIM MATCPHAIOM W MPHU TMOJYYECHHH HOBBIX 3HAHWM, 4 TAKKE B

MPOLIECCE BBIMOJHEHUST YYEOHBIX 3aJaHuil W mOpu PpadboTe C HMCTOYHUKAMU

XUMHUYECKON MH(POPMAITAX, KOTOPAs BKIFOYACT:

BOKHEUIIINE XWMHUYECKUE TOHATHSA. XUMHWYECKUH DSJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE W CJIO0XHOE BEIICCTBO, OOHOPOJHASA W HEOJHOPOAHAA CMECH,
OTHOCUTEJIBHBIE aTOMHAsi W MOJIEKYJISIPHAS MAcCChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpPHAs Macca, MOJIAPHBIM 00beM, OKCHJA, KHCI0Ta, OCHOBAHWE, COJIb (CPEIHSA),
XUMHYECKAsA PpPEaKklusA, PEaKUuu COCAMHEHWs, PEAKUUH PA3JIOKCHUS, PEaKUUH
3aMEIICHUS, PEaKIuu 00MEHa, TETUTOBOM ((DEKT peakiuu, SK30- U YHIAOTCPMHUUCCKUE
PEaKUHH, PacTBOP, MACCOBAaA AOJA XMMHUUYECKOrO 3JIEMEHTA B COCIMHEHWH, MAcCOBas
JIOJISI M MPOLICHTHAsA KOHUEHTPALMA BEIIECTBA B PACTBOPE, AP0 aTOMa, SJICKTPUUYECKUN
CJIOM aroMa, aroMHas OpOuTajb, PaAUyC aroMa, BAJEHTHOCTh, CTEMNEHb OKHUCJICHUS,
XUMHYECKAsA CBA3b, JICKTPOOTPULATEIBHOCTD, MOJIAPHASA W HEMOJAPHASA KOBAJICHTHAA
CBs3b, MOHHAS CBS3b, METAJUIMUECKAsS CBA3b, KPUCTAITMYECKAs peIieTka (aToMHas,
WOHHAS, METAUTHYECKAsA, MOJICKYJSIpHAs), WOH, KATHOH, aHWOH, JJICKTPOJIUT W HE
ANIEKTPOJIUT,  DJICKTPOJIUTUYECKAd  JUCCOLMALIMA, PEaKIMU HMOHHOro  OOMEHa,
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHA, OKHCJIUTEIb W  BOCCTAHOBHTEIb,
OKHUCJIEHHE W BOCCTAHOBJICHHUE, 3JICKTPOJIM3, XMMHUUYECKOE PAaBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHWYECKOW PEaKIMU, KaTajau3arop, NpPeAesibHO
nomyctumas koutentparus (I11K), koppo3ust MeTaios, CIjIaBsl,

OCHOBOITOJIATAOIINE 3aKOHBI XUMUU: 3aKOH COXPAaHEHUs Macchl, [lepuonnuecknii
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUHA XWUMHHU. ATOMHO-MOJIEKYJISIPHASA TEOPHUs, TEOPHUSA DIEKTPOJIUTHUYECCKOU
JUCCOLIMALMA, A TAKXKE MPEICTABICHUS O HAYYHBIX METOAAX MO3HAHWS, B TOM YHCIIC
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AKCTICPUMEHTAIIBHBIX M TEOPETHUCCKUX METO/IaX HCCIACAOBAHUS BEIIESCTB W M3YyUCHUS
XAMHAYECKUX PEAKIIHNH,

® TIPEICTaBJICHUE O MEPUOANUCCKON 3aBUCUMOCTH CBOMCTB XUMHUCCKUX SJIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPHIATENIBHOCTD), TPOCTHIX M CIIOXHBIX BEMIECTB OT
MOJIOKEHHMS AIEMEHTOB B [ leproauieckoii crucreMe (B MaJIbIX TIEPUO/IaX U TIIABHBIX
MOATPYIINAX) W JJIEKTPOHHOTO CTPOCHHS aroMa, YMEHHE OOBICHATH CBS3b
MOJIOXKECHWS ~ dJieMeHTa B llepwoamueckoil  cWCTeME€ € YHCIIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIee YHCIO DJIGKTPOHOB), PACIPEACICHHEM  3JIEKTPOHOB  TIO
ASHEPTETUUCCKAM YPOBHSIM aTOMOB TEPBHIX TPEX TEPHOMOB, KAIUA W KaJIbIlUsA,
KJTacCU(PUIIMPOBATh XUMHUYECKAE DSJIEMEHTHI C OMNOPOW Ha  OMpeACTCHUs
(uzrdeckoro cMpicia MUGPOBHIX TAHHBIX MEPUOANIECKON TaOIUIIHI;

® YMCHHE KIIaCCU(PUIIMPOBATH XUMHUUYECKHE FJIECMEHTHI, HEOPTAaHMYECKHUE BEIIECTBA U
XUMHUYECKUE PEAKIIANA C OTIOPOH HA CXEMBI; OTMPECISTh BAJICHTHOCTD W CTEIICHD
OKHCJICHHMSI XUMHUYECKHAX OJIEMEHTOB, BHJ XUMHYECKOW CBSI3W W  THII
KPUCTAJUTMIECKON CTPYKTYPHI B COCAMHECHUSAX, 3apsj WOHA, XapakTep CPEabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUH ), OKHCIIUTEh U BOCCTAHOBHUTEb
0 AJITOPUTMY YUEOHBIX JEHCTBUIA;

® YMCHHE XapaKTepHW30BaTh C OMOPOM Ha CXeMy (PH3UUECKHE W XUMHYECCKHE
CBOMCTBA MPOCTHIX BEMIECTB (KHUCIOPOI, O30H, BOJAOPO/I, TpaduT, ajMas, KpEMHHUH,
a3ot, pocdop, cepa, xJTop, HATPHA, KaJTUH, MArHUAHN, KaJIbITHH, aTTOMHHAMN, KEJI€30)
M CIIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PACTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO, CEPOBOAOPOA, OKCHUIBI M THAPOoKcH bl MeTamioB I - IIA rpynm,
amomunusa, menu (1), muaka, xene3a (II u III), oxcuasr yraepona (II u 1V),
kpemuns (1V), azora u docdopa (Il u V), cepor (IV u VI), cepaucras, cepnas,
a30TUCTas, a3oTHasA, (ocdopras, yrompHas, KpEMHHEBAS KHUCIOTAa WM WX COJIH);
OTMCHIBATH C OMOPOW Ha TUTAH W KJIIOYEBHIE CJIOBA, YMEHHUE MPOTHO3UPOBATH W
XapaKTepHU30BaTh CBOMCTBA BEMICCTB B 3aBUCHMOCTH OT WX COCTaBa M CTPOCHHUA
MOCJIC MPEIBAPUTENHHOTO aHAW3a MO PYKOBOACTBOM II€/arora, MPUMCHCHHE
BCIECTB B 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTH MPOTECKAHUS XUMHUCCKIX
MPEBPAMICHWNH B PA3JIMYHBIX YCIOBUAX, BIMAHAE BEIIECTB W XHUMHUYCCKHUX
MPOIIECCOB HA OPTAHM3M YEJIOBEKA M OKPYIKAIOIIYIO MPUPOTHYIO CPEy;

® YMEHHME COCTaBJIATh MO 00pa3lly, CXeMe, aJroOpuTMy YYeOHBIX JEHCTBUH
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIUid (B TOM UWCJIE PEAKIIWA MOHHOTO
oOMEHAa W OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINA), WILTIOCTPUPYIOIIHX
XUMHYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB / TPYNN HEOPTaHWYECKHUX BEIIECTB, a
TaK)KEe TTOATBEPKIAFONUX TEHETHICCKYIO B3aUMOCBSA3b MEKTy HAMH,

® YMCHHC BBHIUHCIATH OTHOCUTEIBHYIO MOJICKYJAPHYI0 W MOJISIPHYIO MAacChl
BCIECTB, MACCOBYIO JIOJTIO XHMWYECKOTO JJICMEHTA B COCIMHCHHH, MAaCCOBYIO
JIOJIIO BEIIECTBA B PAcTBOPE, KOJUUECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB ¢
omopoii Ha oOmme (OpMYyIBl, YMEHHWE TPOBOIUTH PACUETHI IO YPABHCHHIM
XAMHYECKUX PEAKIMid W HAXOJWTh KOJIMYECTBO BEIECTBA, OOBEM M MAacCy
PEareHTOB WJIM MPOJAYKTOB PEAKIMK C OMOPOH Ha 0Opasell, alropuTM ydeOHBIX
JICVCTBUH,

24



® BJIQJICHWEC OCHOBHBIMH METOJAMH HAYYHOTO TTO3HAHUA (HAOMIOACHUE, U3MEPCHHUE,

AKCIICPUMEHT, MOJICITMPOBAHNE) TTPH W3YUCHUH BEIECTB U XUMHUUECKHUX SBJICHUH

C OTIOPO¥ Ha alTOPUTM yUeOHBIX ACHCTBHI, yMEHHE CPOPMYIHPOBATH MPOOIEMY

Y MPEJI0KUTH MYTH €€ PELISHUS ¢ MOMOIIBIO NIEAArora; 3HaHue OCHOB 0€30MacHOM

padoThl ¢ XMMUYECKUMH BEILIECTBAMU, XUMHUECKON MOCYy0i U J1abopaTOpHBIM

000pyI0BAHUEM,
® HAINYKME MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUSA U OCYILECTBJICHHS CIEAYIOIINX

XUMUUYECKUX KCIIEPUMEHTOB IO PYKOBOACTBOM YUUTENS ¢ OOCYKICHUEM IJIaHA

padoOTHI UJIM COCTABJICHUEM TAOJIULIbI;

W3ydeHHUE U ONMucaHue (PU3NUECKIUX CBOWCTB BEIECTB;

O3HAKOMJICHHUE ¢ (PU3NUCCKUMU W XUMHUCCKUMU SBJICHUSAMU,

OMBITHI, WIUTFOCTPUPYIOIINE TPU3HAKHK MTPOTEKAHUS XUMUUYECKUX PEAKIHM;

M3YUYEHUE cOCO0O0B pa3EieHUs CMECeit;

MOJYYEHUE KUCTIOPOIAa U U3YUYEHUE €r0 CBOUCTB,

MOJIYy4YE€HUE BOJAOPOJA U U3YUCHUE €0 CBOUCTB,

MOJYYECHUE YTIIEKACIIOTO ra3a U U3yUYeHUE €ro CBOMCTB;

MOJYYCHUE AMMHUAKA U U3YUYEHHE €r0 CBOMCTB;

MPUTOTOBJIEHUE PACTBOPOB C OINPEAECTIEHHON MaCcCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA,;

WCCIICIOBAHUE W OMNUCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3IAYHBIX
KJIACCOB;

MPUMEHEHNE UHANKATOPOB (JTakMyca, METHIIOpaHka u (peHondragenna) s
ONPEAEIIEHU XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IICJIOUYEH;

W3YyUYCHUE B3aUMOJICUCTBHAS KHUCIOT C METAUIaMH, OKCHUIAMH METAIJIOB,
PAacCTBOPUMBIMHA M HEPACTBOPUMBIMU OCHOBAHUSMU, COJIAMMU,

MOJTY4YE€HUE HEPACTBOPUMBIX OCHOBAHUH,

BBITECHEHHUE OJTHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIH,

HCCIeIoBaHrne aM(POTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUA 1 ITUHKA,

pELIEHUE  SKCIEPUMEHTAIbHBIX 337au 1o TeMe  «OCHOBHBIE  KJIACChl
HEOPraHWYECKUX COCIUHEHUINY,

pEUIEHUE  SKCIOEPUMEHTAJIbHBIX  3aa4 M0 TeMe  «DJEKTPOJIMTHUECKAd
T CCOLIMALIAS Y,

PELICHUE SKCICPUMEHTAIBHBIX 33Ja4 MO TeMe «BaKHEWIne HEeMETayulbl U HX
COCIMHECHUSY

PELICHUE YKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelmme MeTauibl U UX
COCMHCHUSY,

XUMHYECKUE SKCIIEPUMEHTHI, WILUTFOCTPUPYIOIIME MPU3HAKA TPOTEKAHUA PEAKIUA
MOHHOTO 0OMEHa;

KQUECTBCHHBIC PEAKIWM HA NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HOHBI:
xyopua-, Opomua-, wmomua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-MOHBI, KaTHOHBI aMMOHHWSA, MarHus, KaJbIHs, AIOMWAHHL, Xeneza (2+) u
xenesa (3+), menu (2+), IMHKA,;

YMEHHE TIPEACTABIISITh PE3YNbTAaThl  AKCIIEPUMEHTa B  (OpME  BHIBOJOB,
JI0KA3aTebCTB, TPahUKOB W TAOJIHIT U BBISBIIATH YMITUPUUICCKHE 3aKOHOMEPHOCTH,
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® BJIaJICHUE MPaBUJIaMU OE30MAaCHOT0 OOpaIIeHHs C BEUIECTBAMHU, UCTIOIb3YEMbIMHU
B TIOBCCTHCBHOM >KM3HH, a TAK)KE NMPABHJIaMHU TMOBEJICHUS B IEIIX COSPEIKEHUS
3IOPOBBSI M OKPY’KAIOIMIEH MPUPOJIHON CPEabl; MOHUMaHWE Bpeaa (OTMAcHOCTH)
BO3/ICHCTBYS Ha JKWBBIC OPraHW3MBI OMPEICIICHHBIX BEIECTB, a TAKXKE CIIOCOOOB
YMCHBIIICHUS W TIPESIOTBPAIICHHS WX BPEAHOTO BO3JICHCTBHUA, IMOHUMAaHHE
3HAYCHHSI JKUPOB, OCITKOB, YTJICBOAOB /Il OPraHM3Ma YeJIOBEKa;

® RBJIAJICHUC OCHOBAMH XHMHYECKOM TPaMOTHOCTH, BKITIOUAIONICH yMEHHWE
NPaBHJILHO HWCIOJIb30BAaTh M3yUEHHBIC BEIIECTBA W MaTepuayibl (B TOM YHCIIE,
MUHEpaJIbHBIE YAOOPEHHWsS, METAUIBI M CIUIaBBI, MTPOAYKTH TEepepaboTKh
MIPHPOTHBIX HCTOUYHHUKOB YTJIEBOAOPOAOB (YIJISA, IPUPOIHOTO raza, HeTr) B OBITY,
CCITbCKOM  XO3SIMCTBE, HaA MPOM3BOJCTBE, YMCHWE TPUBOAWTH TPUMEPHI
NIPABHJILHOTO MCIIOJIb30BAHUS U3YUCHHBIX BEIICCTB U MaTCPHAJIOB;

e YMCHHC YCTAHABJIUBATH CBSI3W MEXIYy PCATbHO HAOMOJACMBIMA XHMHWUYCCKUMH
SBJICHUSIMH M TTPOIIECCAMH, TIPOUCXOSIIIAMA B MAaKPO- H MUKPOMHUPE, OOBACHSTH
NPAYHUHBI MHOTOOOpPA3Hs BEIECTB, YMEHHE WHTCTPUPOBATh XUMHUYCCKUEC 3HAHWS
CO 3HAHWAMH APYTUX YUeOHBIX MPEAMETOB C TOMOIIBIO TIEIarora;

e mipenactaBiieHne o cdepax MPodheCCHOHANBHOW NEATCIBHOCTH, CBSA3aHHBIX C
XHMHEH W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIKCHHSX
XAMHYECKON HAyKH, HaJIMYUE ONbITa PadOThl ¢ Pa3IMYHBIMH HCTOUYHHUKAMH
uHpopManm 1O XUMHHM  (HAYYHO-TIOMYJISIpHAs  JIMTEpaTypa,  CIIOBapH,
CHPaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM Ha aJITOPHTM. YMEHHE OOBEKTHBHO
OIICHWBATh HMH(OPMAIMIO O BEIIESCTBAX, WX NPEBPAIICHUAX H TMPAKTHYECCKOM
NIPAMCHEHUH.

TpeboBaHUuS K MpeAMETHBIM pPe3yJbTATAM OCBOEHHUSI Y4eOHOro mnpeaMera
«Xumus», pacrpeejieHHbI€ 0 rogamM 00y4eHust

PesympraTtel Mo TOmaM (OPMYIHMPYIOTCA MO NPUHIWIY A00ABJACHUS HOBBIX
pEe3yabTATOB OT TOJIa K TOMy, YK€ HA3BaHHbIE B MPEABIAYIIUX TOAaX MO3ULIHMH, KaK
MIPABWIIO, TOCIIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO TOAQ
M0 YMOJTYAHHUIO BKJTIOYAIOT PE3YJIbTATHI TPEABIAYIIHNX JIET).

8 KVIACC

pPacKpeIBaTh CMBIC OCHOBHBIX XWMHWYECKHX TIOHATHH: aToM, MOJEKYa,
XUMHYECKUH AJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsd W MOJICKYJIApHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS Macca, MaccoBas AOJISI XHMUYECKOTO 3JIEMEHTA
B COCAWHEHWH, MOJSIPDHBIAH  O0BEM, OKCHJA, KHCJIOTa, OCHOBaHHUE, COJIb,
2IIEKMPOOMPUYAMETLHOCTTY®, CTETICHb  OKWCIICHWA,  XWMHWYECKas  Peakiund,
KIaccu(pukarms peaknuii: Peakiuu COSAWHCHMS, PEAKIMKA Pa3IoKCHHs, PEaKIuu
3aMEIICHUA, PEAKITU 00MEHA, 9K30- U SHIOTCPMHUUCCKUE PEAKITUH; Menio6oti o¢)pexm
peaxyuu; SAPO aTroMa, IESKTPOHHBIA CJIOW aTroMa, aTOMHAs OpOWTab, PaANyC aToMa,
XUMHUYECKask CBs3b, MOJIAPHAS W HEMOJIAPHAs KOBAJCHTHAS CBsI3b, MOHHASA CBS3b, WOH,

% 37ech | Janee KyPCHBOM 0003HAYAKOTCS IUIAHHPYEMBIC TIPEAMETHBIC PE3YIbTAThI, KOTOPHIC MOTYT ObITh MOTCHIHAIBHO
JOCTUTHYTH 00y4aromumcs ¢ 3[1P, HO He ABIAFOTCA 00A3aTCIBHBIMH.
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KaTHOH, aHWOH, PacTBOP, MAaccoBas J0JiA BemiecTBa (MMPOICHTHAs] KOHIICHTPAIHS) B
pacTBopE;

WUTIOCTPAPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUECKMX TOHATHH (cM. m. 1) m
MMPUMEHATH 3TU MOHATHS TPU ONMMCAHWHA BEIIECTB U UX MPEBPALLCHU,

WCIOJIb30BaTh XHMHUYECKYIO CHMBOJIUKY JUISi COCTaBJICHUS (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHHUN XUMHUUECKUX PEAKIIMH, 3JIEKTPOHHOTO OajlaHca;

OMPENEATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTCTICHb
OKHUCJICHUS 3JIEMCHTOB B OWMHAPHBIX COCAMHEHUSAX C OMOPOM Ha OMpPEACTCHHUS, B TOM
YUCJIE CTPYKTYPHUPOBAHHBIE, MPUHAMJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIaccy
coenmuHeHN TO ¢opMynaM; BUA XHMHUYCCKOW CBs3W (KOBajJICHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCTUHEHUSX,

MMETh TIPEICTABIICHUE O CHCTEME XHMWYECKHX 3HAHWH, YMEThb C MOMOIIBIO
YUUTENA TPUMEHATh CUCTEMY XHUMHWYECKWX 3HAHWM, AJI YCTAHOBJICHUS B3aWUMOCBS3H
MEKTy U3YUYEHHBIM MATepHAJIOM W TIPU MOJIyYEHUU HOBBIX 3HAHUH, a TAKXKE MpHU padoTe
C UCTOYHHUKAMHM XHMHUYeCcKoW wHopMarmu. OpHEHTHUPOBATHCA B TOHATHAX U
OMepHUpOBaTh UMU HA 0A30BOM YPOBHE, MPUMEHSATH TP BHITIOJTHEHUN YUEOHBIX 3aJaHUH
U PEIICHUH PACUETHBIX 3aJa4 C OMOPOM HAa aIrOpUTM YUEOHBIX JNEHCTBUI HM3yUCHHBIC
3aKOHBI ¥ TEOPUH:. 3aKOH COXpaHeHus Macchl, [lepuonnueckuii 3akon J[.11. Menneneesa,
3aKOH NOCMOAHCMEA COCMAed, 3aKOH ABOraJpo;, arOMHO-MOJIEKYJIApHAs TEOpUs.
CooTtHocuTh 0003HAuUCHMS, KOTOpble uMeroTes B Tabnuue «llepuoanueckas cucrema
xumudeckux smemeHtoB /1. WM. MenaeneeBay ¢ UYMCIOBBIMH XAaPAKTEPUCTUKAMHU
CTPOCHHUS aTOMOB XWMHYECKHX 3JIEMEHTOB (COCTaB W 3apan sapa, oO0Inee YuCiIo
AJIEKTPOHOB M PACIIPEACIICHNAE WX IO AJIEKTPOHHBIM CJIOSIM);

KITaCCU(PUIIMPOBATh XWUMHUYECCKHE JJIEMEHTBHI, HEOPTaHWUECKHE BEIECTBA,
XUMHUYECKUE PEaKIuK (TI0 YHUCITy W COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TI0
TemIoBOMY (PQeKTy, M0 M3MEHEHUIO CTENEHH OKHUCIICHUS XUMHYECCKHUX SJIEMEHTOB) C
OIOPOU HA CXEMBI,

XapakTepru3oBaTh (OMUCHIBATH) OOIMME XWUMHYECKHE CBOMCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs ONMUCAHUE MPUMEPAMHU MOJICKYJIAPHBIX YPABHECHUH
COOTBETCTBYIOIIMNX XUMUYECKUX PEAKLIANA C OTIOPOH HA CXEMBI,

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBA M CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XAMUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIIOBUAX MOCIE
MPEABAPUTEIBLHOTO OOCYIK/ICHHUS C MEAAroroM;

BBIUUCIIATE OTHOCHUTEJIBHYKO MOJICKYJISIPHYIO M MOJISIDHYKD MAacChl BEILECTB,
MacCCOBYIO JIOJTIIO XMMHUYECKOTO 3JIeMEeHTa 1Mo (hOPMYJIe COSAMHEHUS, MACCOBYIO JIOJTEO
BEIIECTBA B PACTBOPE, MPOBOJAWUTH PACUETHI MO YPABHEHWUIO XHUMHUUYECKOW PEAKIUU C
ONOPOM HA ANTOPUTM,

MMPUMEHATh OCHOBHBIE OINEPALMU MBICIIMTEIBHOW AEATEIBHOCTH — aHAJIA3 |

CHHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMaTH3allKA, KJTacCU(DUKAIAs, BBISBICHUC
MPHYMHHO-CIICICTBEHHBIX CBSI3€H — TSI M3YUYEHHsI CBOMCTB BEICCTB W XHMMHYCCKHX
pEaKIMii; eCTCCTBCHHO-HAyYHBbIC METOJbI IIO3HAHWS — HAOIIOJNCHHE, H3MEPCHHE,

MOJCITUPOBAHUE, YKCTICPUMEHT (PeailbHbili U MbICTEeHHbLI) TIOJ PYKOBOJICTBOM TIEAArora;
CJI€I0BATh MPaBHUIJIaM TOJIb30BAHMSA XUMHUECKOM MOCY A0 M 1a00OpaTOPHBIM
000pyA0BaHUEM, a TAK)KE MpaBUjaM OOpaIEHUs C BEIIECTBAMH B COOTBETCTBHHU C
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WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIMBITOB TIO MOJTYUEHUIO 1
coOMpaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHCJIOPOJA), MPUTOTOBIICHHUIO
PACTBOPOB C ONMPEACIEHHON MAaCCOBOU JIOJIEN PACTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHAE SKCIICPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB TMICIIOUCH H
KHCIIOT C TOMOIMIBIO WHIWUKATOPOB (JTakMmyc, (peHondTaNienH, METHJIOPAHXK W 1p.),
MOATBEPKIAAIONTAX KAYECTBEHHBIN COCTaB HEOPTAaHWYECKHAX BEIIECTB (KAaueCTBCHHBIE
PEaKIMy Ha WOHBI ) TIOJT PYKOBOJICTBOM TIEAATOTa.

9 KJIACC

PAcCKpbIBaTh CMbBICJT OCHOBHBIX XUMHWUYECKUX MOHATHUH: XUMHUUYECKHUH 3JIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTUOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCJICHUS, XUMHUUECKasd pPEaKius,
XUMHUYECKas CBSA3b, Meniosol s¢ghgexm peaxyuu,MOIb, MOJAPHBIN 00BEM, PaCcTBOP;
3JEKTPOJIUTHI, HEANEKTPOJIUTHI, ICKTPOIUTHUECKAS AUCCOLMALNSA, PEAKLIMM HOHHOTO
0o0MEHa, KaTaJIu3aTop, XUMU4ecKkoe pagnogecue, 0Opamumvie u HeoOpamumvle peakyuu,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIUU, OKHCIIUTED, BOCCTAHOBUTEIND, OKACIICHUE
U BOCCTAHOBJICHWE, AJLTOTPONHs, amM(pOTEPHOCTh, XAMHYECKass CBSA3b (KOBaJICHTHAS,
WOHHAS, META/UTMUECKas), KPUCTAJUTMUECKAsT PEIIETKA, KOPPO3Us MEmaulos, Cnidevl;
CKOPOCMb  XuMU4yeckoil peaxyuu, npeneabHo monmyctumas kouuentparus (IT1K)
BEIIIECTBA,

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUECKMX TOHATHH (cM. m. 1) m
MPUMEHSTH 3T MOHATHUS TPU ONKUCAHUU BEIIECTB U UX MPEBPAILICHUH;

WCIOJIB30BAaTh 3HAKW M CUMBOJIBI JUTsl (PUKCAIMK Pe3yJIbTaTOB HAOIIOACHHIA,
cocTaBlicHAA (POPMYJT BEIIECTB W YPAaBHCHHM XUMHUYECKUX PEAKITHi, 3alMCHA JaHHBIX
yciosui 3aaau. Mcnonb3oBark 0003HaueHu s, umetroinuecs B [lepuoanueckoii cucreme u
Ta0JINUIIE PACTBOPUMOCTH KHUCJIOT, OCHOBAHMI U COJIeH B BOJE /JIs BBITTOJTHEHMS 33/ 1aHUH.

OMPEeNEATh BAICHTHOCTh U CTENECHb OKUCICHUA XUMHUUYECKUX 3JIEMECHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTAaBA, NPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUM C OMIOPOM Ha OMPEACIICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE, BUBI
XUMUYECKOW CBS3W (KOBAJICHTHAs, WOHHAS, METAUTMYECKAs) B HEOPTaHWIECKHUX
COCMHEHWAX; 3apsjl MOHA TI0 XUMHUYECKOW (opmysie; xapakTep Cpeabl B BOIHBIX
pacTBOpax KHUCIOT W IIEJIOYEH, Mun KpUCMALIUYECKOU pPEeuémrKy KOHKPEMHO2O
genecmsa,

packpbiBaTh  cmbici  [lepmoamueckoro  3akona J.M. Mengeneera wu
JIEMOHCTPUPOBATH €TO OHUMAHUE. ONUCHIBAMNb U XAPAKMEPU306aM b TAOTUIHYIO (OpMY
[Teproauyeckoil CUCTEMbl XUMHUYECKMX BJIEMEHTOB: Pa3ihnyarh MOHATHUS «TJIaBHAA
noarpymnmna (A-rpynma)» u «mnobounas moarpynmna (b-rpynma)», mansie u Oonbime
MEPUOJIbL, COOMHOCUMb OOO03HAUCHUS, KOTOPhIE UMEIOTCA B MEPUOINUECKON TabnuIle, ¢
YUCJIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsAn sapa, 001Iee YMCIIO AJICKTPOHOB M PACIPEACICHNAE UX 0 HIEKTPOHHBIM CIIOSM ),
00vACHAMb 00INE 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHUUYECKHUX 3JIEMEHTOB U
WX COCIMHEHUH B MIpejeiax MaJibiX NEPUO0B U TJIABHBIX MOATPYIII ¢ YU4ETOM CTPOCHUA
WX aTOMOB;

KJTacCU(PUIIUPOBATh XWMHUYECCKHE OJICMECHTHI, HEOPTaHWUYECKHE BEIIECTBA;
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XUMHUYECKUE peakiuu (TI0 YMCIy W COCTaBY yYACTBYIONIMX B PEAKIIMU BEIIECTB, IO
TermoBoMy 3(deKTy, M0 H3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
OIOPOU HA CXEMBI,

XapaKTepHU30BaTh (OMKCHIBATH) O0MMME W CTCIU(UICCKAEC XUMUISCKAE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAAsA ONMUCAHUE MPUMEPAMH MOJIEKYJIAPHBIX H
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIAMN C OIIOPOM HA CXEMBI,

COCTaBJIATh YPABHEHUA SJICKTPOJUTUUECKON AUCCOLMALIMA KUCJIOT, LIEI0UeH U
COJICH; MOJIHBIE M COKpAIEHHbIE YPAaBHEHUA pPEaKIUHA HMOHHOTO OOMEHA, YpaBHEHUS
pEeaKIMi, MOATBEPKAAIOIINX CYIIECTBOBAHUE F€HETUUECKONU CBSI3U MEX/Y BEIIECTBAMH
Pa3JIMUHBIX KJIACCOB;

PacKpbIBAThH CYIIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEACTBOM COCTABJICHUA JIEKTPOHHOIO 0ajlaHCca 3TUX PEaKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH MPOTEKAHUA XHUMHWYECKUX TMPEBPAIICHUA TOC/IE MPEABAPUTEIHHOTO
00CYXICHHS C MEAAroTOM;

BBIUUCJISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO W MOJIAPHYKO MAacChl BEILIECTB;
MacCCOBYIO JIOJIIO XMMHYECKOTO 3JIEMEeHTa 1Mo (hOpMyJie COSAMHEHHS, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE;, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUUECKON PEAKIHUH C
ONOPOM HA ANTOPUTM,

CJIeIOBaTh MpaBUjIaM MOJIb30BAHUS XMMHUECKON MOCYI0M M JabopaTOpHbIM
000pY/IOBAaHUEM, A TAKXKE MpaBWiaM OOpAIEHHUS C BEIICCTBAMU B COOTBETCTBUHU C
WHCTPYKUUSIMU O BBIMOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OMbITOB MO MOJIYUYEHHUIO U
coOupaHuio ra3000pa3HbIX BENIECTB (aMMUaKa M YTJICKUCIIOTO Ta3a);

MPOBOJNTh PEAKLMM, MOATBEPKAAOIINE KAYECTBEHHbIH COCTAB Pa3IUUYHBIX
BCILIECTB. PACMO3HABATh OMBITHBIM MYTEM XJIOpHA- OpOMHUA-, HOAWI-, KapOOHAT-,
dbocdar-, cummkar-, cynbgar-, THAPOKCHI-HOHBI, KATHOHB aMMOHHUS 1 MOHBI H3yYCHHBIX
METAJLJIOB, MPUCYTCTBYIOUIUE B BOJIHBIX PACTBOPAX HEOPTraHUUECKUX BEILECTB;

MPUMEHATh OCHOBHBIC OMEPALMU MBICIUTEILHON JACATEIbHOCTH — aHAIU3 |
CUHTE3, CPaBHEHUE, 0000IICHUE, CUCTEMATH3AIIUIO, BBISBJIECHUE MPUUYHHHO-CIICICTBEHHBIX
CBA3EH — U1 U3YUYEHUA CBOMCTB BEILLIECTB U XUMUUECKUX PEAKIIMN, €ECTECTBEHHO-HAYYHBIE
METO/IbI TTIO3HAHUS — HAOIOICHHE, N3MEPEHHUE, MOICTUPOBAHHUE, YIKCIICPUMEHT (peaibHBIN
Y MBICJICHHBIN ).
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