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denepanibHas pabouas mnporpamMma IO y4eOHOMY TMpeaMery «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas oOnacTh «EcrecTBeHHO-Hay4yHbIE MpeaAMETh»)  (manee
COOTBETCTBEHHO — IporpaMMa Mo XUMHUH, XUMHs) BKJIFOYACT MOSICHUTEIBHYIO 3aIUCKY,
collepkaHrue OOy4eHHs, TUIAHUPYEMBbIC PE3yIbTaThl OCBOCHHUS MPOTPAMMEBI MO XHMHH,
TUTAHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicHuTenpHAS 3amMCKa OTpaKaeT OOIIMe e W 3aJa4yd M3YyYeHUs XHUMUH,
XapaKTePUCTUKY IICUXOJOTUYCCKUX TMPEANOChUIOK K €€ W3YYeHHIO O0ydJaroluMUcH,
MECTO B CTPYKType yd4eOHOro IUiaHa, a TakKXKe TMOIXOAbl K OTOOpYy CoIeprKaHWUS,
K ONpEICICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB W K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conmepxanne OOyYCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YUYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpUOJ OOYy4YEeHUSI Ha ypOBHE
CpellHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O00ydarolierocs
3a KaXKJIbIi TO7] O0y4eHHUs.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 No 273-®3 «O6 oOpazoBaHuH
B Poccuiickoit ®enepaunn», TpeOoBaHUN K pe3yJibTaTaM OCBOCHHS (eaepaibHOM
oOpa3zoBaTenpHOM mporpamMmbl cpenHero o6bmiero ooOpaszoBanus (DPOII  COO),
NpeacTaBleHHbIX B dDenepasbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu mnpenoaaBaHusi Y4eOHOro mnpeaMera «XHUMHs)
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoin @eaepannn, peain3yronX OCHOBHbIE
oOpa3oBaTeibHble MPOTPaMMbl, M OCHOBHBIX TMOJOXKE€HUNH «CTpaTeruu pa3BUTHUSA
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon ao 2025 ronma» (PacmopsixeHue
[TpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTCHUI0 00IIIeH
CTparteruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHS OOYHAIOUIMXCS CPEICTBAMH Y4e€OHOTrO
npeamera «Xumus» gaiaa 10-11  xmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3aUMOOOYCIOBJICHHOCTH LEJei,
COJIep)KaHMs, Pe3yJbTaToB oOOydeHUss W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ NaHHBIMH TIOJOKEHUSMHU TporpamMma Mo XUMHH (0a30BbIi
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHaBJIMBaeT o00s3aTelibHOEe (MHBApUAHTHOE) MPEIMETHOE  COJIEp)KaHue,
OTNpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKJIOM dTare
U3YYCHHUS TpeMeTa, MPeAyCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpejiesieHus ero 1o KjaccaM, OCHOBHBIM pa3jieiiaM U TeMaM Kypca;
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Na€T MpUMEPHOE pacrpejiesieHne yuyeOHBbIX YacoB MO TEMATHUYECKUM paseliaMm,
PEKOMEHIyeT NPHUMEPHYIO TMOCIEA0BATEIbHOCTh H3Y4YEHUs OTACNIBbHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOTO IpoIiiecca,
BO3PACTHBIX 0coOeHHOCTEH oOyvaromuxcs 10—11 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalHIo Iefied M3ydeHUs NpelMeTa Ha YypOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
coJiepKaTeIbHOM XapaKTePUCTUKHU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHON MporpamMMbl  cpeiHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O0Oy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpoOrpaMMe IO XUMHUHU COONIOJieHa TMPEeEeMCTBEHHOCTD
c denepasbHON paboyeil MporpaMMoll OCHOBHOTO 0O0IIero o0pa3oBaHUs M0 XUMHUU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMON YacThi0 HUX OOpa3oBaHHOCTU. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3alMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJTFOUEBBIX IIEHHOCTEH, TPUCYIIUX LIETOCTHON CUCTEME XUMMHUYECKOT0 00pa3oBaHusi. ITu
IIEHHOCTH KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmel KyJabTyphl YEJOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO M NPUPOJHOM cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
oOyyarolmmxcsi Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUsl CpPEACTBAMU Y4eOHOIO
npeaMera « XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIMPEETIECHbI B IpOrpaMMe
M0 XUMUU C YUYETOM cHeludUKA HAyKU XUMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Yy4éTroM OOmux Ielned wu
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIETro
oOpa3zoBanuss B Poccuiickoii ®enepaunu. Tak, Hanpumep, npu (HOpMUPOBAHUU
cCoJlep KaHusl TpeIMeTa «XUMHUsD YUTCHBI CICAYIOIIUE TMOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKH XUMUHU.

XuMHUsL KakK »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oOcoOyr poJib
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMUPOBAHUE PAIIMOHATBHOTO HAYUYHOT'O MBIIIJICHHUS, B CO3/TaHUE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPY’KAIOIIeM MHpPE KaKk O €IMHCTBE MPUPOMIBI U
YeJioBeKka, KoTopoe (OpMUPYETCS B XMMHUUM Ha OCHOBE MOHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPY>KaIOILIET0 MUPA, OCO3ZHAHMS B3AMMOCBSI3M MEXIY CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOM KYyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO
Tpyla H KU3HH Kaxjaoro uwieHa oOmiectBa. CoBpeMeHHass XUMUS KaK Hayka
co3ujiaTelIbHAasl, KaK HayKa BHICOKMX TE€XHOJIOTMI HalpaBJieHa Ha PELICHUE TII00aTbHBIX
po0JIeM yCTOMYHUBOTO Pa3BUTHS YETTOBEYECTBA — CHIPHEBOM, DHEPTETUIECKOM, TUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.
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B cooTBeTCTBUU C 00IIMMHU LEISIMU U IPUHIIMIIAMH CPEHETO 00IIero 00pa3oBaHus
comepkanne npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3yUECHUS)
OpPUEHTHUPOBAHO MPEUMYUIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOAUMYIO WM JIJIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUTHOTO
BKJIIOYEHHUSI B KU3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocTaBsOMUMHU TTpeAMETa « XUMUS» ABIISIIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xumMus» 1 «OO0IIast ¥ HeOpPraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICPKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUW 1O HEOPraHMYECKOU
XUMUM (C BKJIIOUEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUuYeCKOW XHUMHH.
dopmupoBaHUE TAHHOW CUCTEMBbl 3HAHUW MPU HM3YyUYECHUU TMpeAMeTa oOecredrBacT
BO3MOKHOCTh PACCMOTPEHHS BCEI0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkanHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckas XuMmus» chopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYCHHMIO Y4eOHOro Martepuajia U OOYCIOBJI€HAa HCTOPUYECKU
00OCHOBaHHBIM PA3BUTHUEM 3HAHUM Ha OMpPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPraHMYEeCKOM XHMMHH BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COCIMHEHHUW. B Kypce OpraHM4eckom XUMHHM MOJYYarT pPa3BUTHE
chopMHUpOBaHHBIC Ha YyPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMS II€pPBOHAYAIIBHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

ITon HOBBIM yrjoM 3peHuss B npeaMere «XuMus» 0a30BOTO  ypOBHS
paccMaTpUBaeTCsd M3YYEHHBIH Ha ypOBHE OCHOBHOTO o0OImero o0Opa3oBaHUS
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00yqaromaMest
MPEAOCTABISAECTCS BO3MOKHOCTh OCO3HaTh 3HAUYEHUE TMEPUOAMYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUYECKOE
U3MeHeHHe (QYHKIUMHA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIOIIEH Hu
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX pEAKIHUIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TTOHMMAHHIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PaCKPBHIBAIOT €&
pOJib B TO3HABATEJIBLHONW W MPAKTUUECKOW MESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO



®denepanbHas pabovas nporpamma | Xumus. 1011 kinaccbl (0a30BbIl YPOBEHbD)

U JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSTH €€ JJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYAThHBIX
U DKCIEPUMEHTAIBHBIX MCCIIEOBATEIbCKUX 3a7ad. B 1einoMm copepkaHue yueOHOTro
npeaMeTra «XuUMHUS» JAaHHOTO YPOBHSI M3Y4YEHHS OPUEHTUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IUHCTBO HEOPraHMYECKOr0 U OpPraHUYeCKOTro MHpa,
0OyCIIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I03HABAEMOCTb
OPUPOIHBIX SIBICHUIN MyTEM SKCIEPUMEHTA U PEHICHUS IPOTUBOPEUUN MEXK]Ty HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX MPoOiIeM, a Takxke mpoliemM cOepekeHus IHEPreTHUECKUX PEeCcypcoB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTHM U MaTepPUAIOB.

B mnane pemieHust 3ama4 BOCIUTAHUS, PA3BUTHS U COLMATU3AIUMU O0yJarOIINXCS
MPUHSATHIE TPOTrPAMMOI IO XMMUU MOAXObI K OTIPEJETICHUIO COJEPKAHUS U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHBEPCATBHBIX YUYEOHBIX JICHCTBHM,
UMEIONTNX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX BUAOB JEATEIBHOCTH: PEIICHHs Mpobem,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
NPAKTHUECKOH W HCCIEAOBATEIbCKON AESITENbHOCTH, 3aHMMAIOIIEeH Ba)XHOE MECTO
B MTO3HAHUM XUMUHU.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHus
TaKk U Ha YPOBHE CPEIHEr0 001Iero oOpa3zoBaHus, MPU ONPENCICHUH COACPKATEIHLHON
XapaKTEepUCTUKU IIeJIed M3y4eHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS (HOPMHUPOBAHNE OCHOB XUMHUUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS TAKOH
MOJIXOJ] K OTIPEACTICHUIO TIeJIel N3yUeHHUs TPeIMeTa SIBISICTCS BIIOJHE OMPaBIaHHBIM.

CorracHO JaHHOM TOYKE 3pEHUS TJIABHBIMH IEJISIMH H3yYCHUS TPeaMeTa « XHUMUS)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC MOHSTHSI,
byHIaMEHTAIbHBIC 3aKOHBI U TEOPUHM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakKTepa,
O3HAKOMJICHUE C UCTOPUEH X PA3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAAaX ITO3HAHMS
BCIIECTB U XUMHUYECKHUX PEAKIUNA, HEOOXOMAMMBIX i TPUOOpPETEHUs yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIIESCTB U XUMHUCCKHUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC,
B PAKTUYECKOW U TOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHUA U CIIOCOOOB JCSTEIHHOCTU, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSICHEHHEM XHMHUYECKOTO DJKCIEPUMEHTa, COOJI0JeHNEM TMpaBWiI 0e30MacHOTO
oOpalleHusl ¢ BEIECTBAMM.

Hapsiny ¢ »TuM coaepikaTenbHas XapaKTepUCTHKA Ielded W 3afad HU3y4YeHHs
peaMeTa B MporpaMMe MO0 XWMHHM YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU
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C HOBBIMM TMPUOpPUTETAMU B CHUCTEMe cpeaHero obmiero oOpaszoBanus. Ceroans
B TIPETIOJIaBaHUHA XUMUHU B OOJBINECH CTEMEHU OTHAETCA MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIepaHUsl OO0y4YeHUs, OPUEHTHUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
oromIeo0pa3oBaTEIbHOM  OpraHU3alllM, BIAJCIONEro He HaO0OpoM 3HaHUM, a
(GyHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMM W YMEHHUSIMH aKTHBHOTO
MOJIyYeHUs] 3HAHUW U MPUMEHEHHUS WX B PEATbHOU KU3HU JJIS PEIICHUS MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHuM npeamera «XUMUsS» JOMUHHUPYIOLIEE 3HAYCHHE
pUOOPETAIOT TAKKUE LETU U 3a7a4H, KaK:

afganTays OOYyYalolMXCS K YCJIOBHSM JMHAMUYHO pPa3BHBAIOLIEIOCS MHUDA,
dbopMHUpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3aHHBIX C BEHIECTBAMHU U UX MPUMEHECHHEM,;

dbopMHpoBaHrEe y 00YYaAIOIIMXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCATLHOE 3HAYCHUE IS PA3IMYHBIX BUJIOB JCATEIHLHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHainu3a ©W  00paboTku  uH(OpMaAIMK, HEOOXOIUMBIX
JUTSI IPUOOPETECHMSI OTTBITa IEITEILHOCTH, KOTOpas 3aHUMAET BaXHOE MECTO B TTO3HAHUHT
XUMHUH, a TaKXe JJI1 OLUEHKH C TO3UIUN HKOJIOTHYECKON 0e30macHOCTU XapakTepa
BIIUSIHUS BELIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, WHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM O00yYarolmuXcsi: CIHOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HaHHWS TI0 XWUMHH B COOTBETCTBUHU C XU3HCHHBIMH IOTPEOHOCTSMH, HCIIOIH30BaTh
COBPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl IOMCKA U aHAIN3a Y4eOHOU 1 HAyYHO-
TOMYJIIPHOW HHPOPMAITUNA XUMUIECKOTO COICPKaHUS;

dbopMHpoBaHWE W PA3BUTHE Y OOYYAIOIIMXCA ACCOIMATHUBHOTO W JIOTMYECKOTO
MBIIJIEHUS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, TMpPHU IUIAHUPOBAHWUW U TMPOBEACHUM XUMHUYECKOTO
IKCTICPUMEHTA;

BOCITUTaHHE Y O0y4JaromuXxcs yOSKIEHHOCTH B TYMAaHUCTUYECKON HAIPAaBICHHOCTH
XUMUHU, €€ BaXHOW pONM B PEIICHWH TJIOOATBHBIX TPOOJIEM paluoOHAIBLHOTO
MPUPOOTIOIH30BAHNS, TIOMOJHECHUSI DJHEPIeTHUYECKUX PECypcoB U COXPaHCHUS
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TPUPOJE€ M CBOEMY 3JI0POBBIO, a TaKKe NPHOOPETEHHs OTMbITa HCIOIH30BAHUS
TOJTYYCHHBIX 3HAHUHU JUIS TPUHATHS TPAMOTHBIX PEIICHUN B CUTYalMsX, CBA3AHHBIX
C XUMHYCCKUMU SIBJICHUSIMH.

Ilenru wu 3amaum  u3ydeHUs TpeaMeTa «XUMHUS» TOIYYHUIH TMOAPOOHYIO
METOJAMYECKYI0 HWHTeprperanuio B pasuene «llmanupyemble pe3ynbTaTbl OCBOCHUS
POrpaMMBbl TI0O XHUMHMN», Ojarojgaps yeMy oOecreueHo 4€TKOe MPEJCTaBICHUE O TOM,
KaKue 3HAHWS W YMEHHUS HMEIOT TPSIMOE OTHOIICHHE K pealn3alid KOHKPETHOMN
LEJIH.
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B yuebHOM muiane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XUMHUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 00macTn « EcTecTBEeHHO-HAyUYHBIE PEIMETHI.

OOriiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS Xumuu — 68 uacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeJeno).
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COJEP)KXAHUE OBYYEHUS'
11KJIACC

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUI 3eMeHT. AToM. SAapo aroma, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.
DHEepreTHYECKUEe YPOBHH, IMOJAYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- DIIEMEHTEHI.
Oco0OeHHOCTH pacnpeie]IeHuUs SJIEKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YETBIPEX MEPUOAO0B. DIICKTPOHHAS KOH(PHUTYpaIis aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cucTEMa XHUMHUYECKHX HIIEMEHTOB
J.1. MenneneeBa. CBsA3b IepuOAMYECKOro 3akoHa W Ileprogumdeckoil cuUCTEMBI
xumuueckux 3iemeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUSI ATOMOB.
3aKOHOMEPHOCTH HU3MEHEHHSI CBONCTB XMMUYECKHX 3JIEMEHTOB M 0OpazyeMbIX HMH
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYIIAM M NEPUOJaM. 3HAUYCHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKO# CBsI3U (KOBaJICHTHAS
HEMoJsipHAsE M TOJISIpHAsi, HWOHHAs, MeTauiMdeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XMMHYECKOM CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas
CBs3b. BalleHTHOCTB. DJIEKTPOOTPULATENIBHOCTh. CTeneHb OKUCIeHHs. IOHBI: KaTHOHBI
Y AaHUOHBI.



®denepanbHas pabovas nporpamma | Xumus. 1011 kinaccbl (0a30BbIl YPOBEHbD)

BemecTtBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BeUIECTBA. THUIbI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[TondaTHe 0 qucnepcHbIX cucTeMax. ICTHHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast
JI0JIs BEILIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coearHeHuil. HoMeHknaTypa HeOpraHM4eCKux
BellecTB. ['eHeTnueckass CBA3b HEOPraHMYECKUX  BEUIECTB, MPHUHAJICIKAIINX
K pa3JIM4HbIM KJIACCaM.

Xumnueckas peakius. Kinaccudukanuss XuMUYECKUX peakiuii B HEOPraHU4eCKOM
U OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHUS MAacCChl BEILECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS SHEPTUU NTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3duyHbIX (akTopoB. OOpaTuUMbIe
peakuuu. XuMu4yeckoe papHoBecre. DakTopbl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutuyeckass auccounanus. CuibHble W cialble 3neKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaibHas, 1mejaouHas. [lonsamue o0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
OpP2AHUYECKUX BeUleCms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lowamue 06  anekmpo.uze
pacniaeos u pacmeopoe coneu. llpumenenue snexkmponusa.

JKcNepuMeEHTAJbLHbIE METO/IbI H3YUEeHHUs BellleCTB U UX NPeBpaleHuii

Hemonctpanus Ttabmun «llepuogudeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», U3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEIIETOK, HaOIIOJeHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jIOKEHUE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KATaIU3aTOpa, OMNPEIEIECHUE CPEObl pPacTBOPOB BEIIECTB
C MOMOIIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMU HOHHOTO OOMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbiX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIA.

PacuérHble 3a1a4n
Pacué€thl 110 ypaBHEHHUSIM XUMHUYECKUX PEAKIHUH, B TOM YHUCJIE TEPMOXUMHUUYECKUE
PACYETHI, PACUYETHI C UCTIOJIB30BAHUEM MMOHSATHS «MACcCOBast JOJISI BEIECTBAY.

Heoprannuyeckasi xummus

Hemeramnbl. Tlonoxenue HemeTaioB B [leproaudeckoid CUCTEME XHMHYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHUs aTOMOB. DPU3NUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETA/IOB (Ha MpUMeEpe Kuciaopojaa, cepsl, docdopa u
yIJIepo/ia).

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TaJlor€HOB, CEpbl, a3oTa,
dbocdopa, yriaepona U KpeMHHUSI) U UX COCTUHEHHM (OKCHUIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpyuMeHeHne BaXKHENIIUX HEMETAIVIOB U KX COCIMHEHUM.
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Mertamnbl.  Ilonoxkenue wmerauioB B llepuoanueckor cuCTEME XUMHYECKUX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBodcTBa  MeTaioB. CIulaBel  METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METAJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIINX METAJIOB (HATPHM, Kaluil, KalubIuid, MarHu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUH.

OOuue crocoObl MoaydeHus: MetaimioB. Memannypeus. Kopposus memannos.
Cnoco6ul 3auumst om xoppo3suu. lIpuMeHeHre METAJIIOB B OBITY U TEXHHUKE.

JKCNepUMEHTAJIbHbIC METO/AbI H3YYCHHUS BellleCTB U UX NPeBpaLeHu

N3ydenune kosutekiuu «MeTamibl U CIJIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lay, HAOMIOJCHUE U OINUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KaYeCTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

PacuéTHble 3a1a4n

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCE UM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIMU BEIIECTB, pacUEThl
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIMHU, €CIIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XHUMHUSA U )KU3HDb

Ponp xmmum B oOecrnedeHHMH DSKOJOTHYSCKOM, DHEPreTHYECKOM M IMHIICBOM
0€301acHOCTH, pa3BUTHHM MeIUIIUHBL. [IOHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMMX HAYYHBIX MPHUHIUIIAX MPOMBIILICHHOTO MOJIYYEHUS
Ba)KHEUIIINX BEIIECTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTe€pualibl,  KPAaCKW,  CTEKJIO, KEpaMuKa,  MaTepUaJIbl
JUIS1 DJICKTPOHUKH, HAHOMAaTEpHUaiibl, OPTaHUUECKHUE U MUHEPAIbHBIC YI0OpEHHUS.

XuMHsT W 3J0pOBbE YEJOBEKA: IMpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBwia O€30MaCHOTO MCIOJb30BAHUSI MPENapaToB OBITOBOW XHUMHH
B IOBCEIHEBHOM KU3HHU.

MesxknpeaMeTHbIe CBSA3H

Peanuzanus MeXnpeIMEeTHBIX CBS3€H MPU W3YYEHUU OOIIed U HEOPraHHMYECKOU
xuMuH B 11 Kjacce oCyIIeCTBISETCA Yepe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-
HAY4YHBIX T[OHSTHUWA, TaK W TOHSITUW, SIBIAIOIIUXCS CHUCTEMHBIMHU [JI1 OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO61me ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOJIONEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SBIICHHE.

@®uznka: MaTepus, SHEPIrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPanvoaKTUBHOCTb, MOJIEKYJla, SHEPreTHUYECKHl YpPOBEHb, BEIIECTBO, TENO, OOBEM,
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arperaTHO€ COCTOSIHHE BEUIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMHHbBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE IMOPOJIbI, MOJIE3HbIE MCKOMAeMble, TOILIUBO,
PECYPCHI.

TexHomorus: XuMUYecCKass MPOMBIIIJICHHOCTh, METAIYPIUs, TPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpHaliOB, CEJIbCKOXO3SIIICTBEHHOE  IPOW3BOJCTBO,  MHILEBas
MPOMBIIIIEHHOCTD, dbapmaneBTUYECKAS POMBIIIIEHHOCTb, IPOU3BOJICTBO
KOCMETHUYECKHX  TMpernaparoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTepHaJIoOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

12
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMUCS
IporpaMMm CpeiHero oOmmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi  pa3pabOTKU  IJIaHUPYEMBIX
pPE3yIbTAaTOB OCBOCHHS MPOTPAMM CPEIHET0 001ero o0pa3oBaHusl SIBISACTCS CHCTEMHO-
JEATEIIbBHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATENBHOCTHBIM TOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3YJbTATOB OCBOCHMUSI MpeIMeTa « XUMUs» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHUs BBIJIEICHBI CIEAYIONINE COCTABIISIIOITHUE:

OCO3HaHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpa)XAaHCKOM HMJACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KUe MOTHBAIMU K 00YUYCHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOlIUXCSi PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HAJIMYKE TPABOCO3HAHMS IKOJOTHYECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTH €U
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUSI IIPEAMETA « XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATEIHHOU JCSATEIHHOCTH B COOTBETCTBUM C TyMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UJ€aJIaMU POCCHICKOTO
IPaKJIaHCKOTO OOIIeCTBa, MPUHATHIMUA B OOIIIECTBE HOPMaMH U MIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOIUMHU TMPOIECCAaM  CAMOIIO3HAHMS, CaMOpPAa3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YyUYarOIIUXCSl.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMeTra  «XUMHUS»  OTpakaroT
chOPMHPOBAHHOCTh  OTbITA TMO3HABATEIIbBHOW W  MPAKTUYECKOW  JIeATEIbHOCTH
0oOy4Jarommxcs Mo peayin3aluy MPUHATHIX B 00I1IECTBE IIEHHOCTEN, B TOM YHCJIEC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUSA:

OCO3HAHUSI OOYYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH,
YBKCHHUS K 3aKOHY U MPABOIOPSIKY;

MPE/ICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU yUCOHBIX
IPOCKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBIMOJIHEHHA XUMHYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JPYTHUX MPY aHAIKU3€ PA3IUYHBIX BUJOB YUEOHOU e TENBHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO  OTHOIIECHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEOUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOKEHUS K TIPOIECCY TBOPYECTBA B 0O0JIACTM TEOPUU H MPAKTUUECKOTO
MIPUMEHCHUSI XUMHH, OCO3HAHUS TOTO, UYTO JOCTHXKEHUS HAYKH €CThb pEe3yJbTar
JUTUTEIBHBIX HAOIIO/ICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U TPAKTUKOB;

WHTEPECA M TO3HABATEIIBHBIX MOTHBOB B MOJIYYCHUH W MOCICIYIOIIEM AHAIINA3E
HH(pOpMAITMH O MEPEIOBHIX JOCTIKCHHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPaABCTBEHHOI'0O BOCIIUTAHUS

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IIOBCACHMA,

CITOCOOHOCTH OOCHHUBATL CHTyallMHd, CBSA3dHHBIC C XHMHUYCCKUMMU ABJICHUAMH,
W IIPUHKUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATH CBOE ITOBEJICHUE U IOCTYIIKH CBOHX TOBapI/IIHeﬁ C HO3HHHI>1
HPAaBCTBCHHBIX U IIPABOBBIX HOPM M OCO3HAHUC HOCJ'I@I[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4) dbopmMupoBaHHA KYJIbTYPbI 310POBbA:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOT0 M 6e30macHOro o0pasa >Ku3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TCUXUYECKOMY
3JI0POBBIO;

coONroficHUsT TMpaBui 0Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAaHUS IEHHOCTH MPaBUJI MHANBUAYATBLHOTO U KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIMX 3[I0POBBIO U KU3HU JIIOCH;

OCO3HAHMSI TIOCJICACTBUH W HENPUSITHS BPEIHBIX MPUBBIUCK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSs);

5) TpyA0BOI0 BOCIMTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B YU4E€OHO-HCCIIEI0BATEILCKOM IESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOU, TBOPUECKON U JPYTUX BUIAX ACSITEIHHOCTH;

YCTAHOBKM Ha aKTHBHOE y4acTHE B PEIICHHM MPAKTUUYECKHUX 3aJlady COIMATbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpEeca K TMPAKTUYECKOMY H3y4eHHI0O Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH M0 XUMHUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYIHLHON TPAEKTOPUH 00pa30BaHus,
Oynymieli mpodeccuu W peanu3aiil COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHUHU, HMHTEPECOB U TOTpeOHOCTEH
00I111eCTBA;
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6) 9K0JIOTNY€eCKOTr0 BOCTIUTAHUS:

AKOJIOTMYECKH I€JI€CO00pa3sHOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUA THOO0ATbHOTO XapakTepa OSKOJOTHYECKHX MpoOJeM, BIHSIHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUM JUIsl pEIICHUs
BOIIPOCOB PAL[MOHAIBHOIO IPUPOJONOIb30BAHNS;

AKTHBHOTO HENPUATHSA ACUCTBUM, NMPUHOCALIMX BpeZ OKPYKAIOIIEH MPUPOIHOU
cpelle, yMEHHUs MPOTHO3HPOBATHh HEOJArONPHUSATHBIE 3KOJIOIMYECKUE MOCIEICTBUSA
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Usl PA3BUTOTO DSKOJIOTMYECKOTO MBINUIEHUS, 3KOJOTUYECKOW KYJIBTYPBHI,
ONBITA JIESITENBHOCTH DKOJOTHYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHONW U COI[MAJIBHOM MpPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B GOPMUPOBAHUU
pAallMOHAJIBHOTO HAYYHOTO MBINUIEHHUS, CO3JAaHUU LEJIOCTHOIO IMPEACTaBIICHUS
00 OKpy:KaroleM MHUpE Kak O €IMHCTBE MPUPOIbI M YEJIOBEKA, B TTO3HAHUU MPUPOJTHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH Mpo0JieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOEXJIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
TYMAaHUCTUUECKOW HAMpPAaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHONU KYJIBTYpPbI, PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CHIPEBOM, YHEPTETUUCCKOM, ITUITIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCIIEYECHUU YCJIOBUM YCICIIHOTO TPyAa U SKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHMMAaHMS CYLIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIMOCOOHOCTH HCIOIb30BaTh IMOIy4YaeMbIe
3HAHUS JJIs aHalii3a U OOBSICHEHUS SIBJIEHUM OKPYIKAIOIIETO MHpAa U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHS jenaTh 000CHOBaHHBIC 3aKTIOUCHHS HA OCHOBE HAay4YHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOJTYUYEHHUsI IOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO,
K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWUW MO XMMHH B COOTBETCTBHUM C >KU3HEHHBIMU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbBIX cdepax mnpodeccrnoHambHOMI
JIEATEIIbBHOCTH.
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METAIIPEIMETHBIE PE3YJ/IBTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOT 0 IpeaMeTa « XMMUS» Ha yPOBHE
CpeaHero o01ero o0pa3oBaHUs BKIOYAIOT:

3HaYUMBbIE IS (dopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCHUIUTMHAPHBIE (MEXIpPEIMETHbIE) OOIeHAyYHbIe TIOHATHSA, OTpPaXKAIOILIHE
IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHEIU(PUKY METOI0B TTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEIOBAHUE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHble ydeOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHUKAaTUBHBIE,
pEryJsTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM IPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIINH 00y4JatoIuXcs;

CIIOCOOHOCTh OOYHYAOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUEOHbIE IEMCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeameTHbIe pe3yJIbTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JIECTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U AKTYAJIU3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh LEH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI JICSTEIIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOCHUH 3HAHUMN MPUEMBI JIOTUYECKOTO MBILIJICHUS — BBIICIISATh
XapAKTEPHbIC MPU3HAKH TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BAaTh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUM IJIs KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
pEaKInii;

YCTAHaBJIUBATh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXKIY  HM3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX IeHUs (MHAYKTUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBJIICHUSX,
(GhOopMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIb3YyEMbIE B XUMHUHM CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMmBOJI) BneMEHTa, XuUMUYecKas (opMmysia, ypaBHEHHUE XUMUYECKOW pEaKIuu —
P PEIICHUH YUEOHBIX MO3HABATEIHHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapPaKTEPHBIX MNPU3HAKOB HN3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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ba3oBble ucciieroBarebCKue 1eHCTBUS:
BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O TO3HAHHUS BEMIECTB U XUMHYECKUX PEAKIUI;
dbopMyTUpOBaTh N U 3aJa4l WCCIEAOBAHMS, WCIIOIH30BATh MOCTABIICHHBIE H
CaMOCTOATENHLHO C(OPMYITHPOBAHHBIE BOIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI U1 (POPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX
CYXICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U MIPOBEACHUS YUCHUUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYyIUpOBATH OOOOIIECHUS WU
BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PpE3YyJbTATOB HCCIECNOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

IpPUOOPETATh OMBIT YUEHUYECKON UCCIIET0BATENLCKON U MTPOSKTHOM JIEATETLHOCTH,
MPOSIBIISATh CHIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEILICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora ¢ unpopmanmeit:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUU (HAYUHO-TIOMYJIIpHAs
JUTEepaTypa XMMUYECKOTO COJEp)KaHHWsA, CIpaBOYHBIE mocolus, pecypchl HTepHeTa),
aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKH
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIMpOBAThH 3alPOCHl U IPUMEHTH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHbOpMaIii, HEOOXOAUMOH /JIsl BBIMOJIHEHHS YI€OHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMy MpencTaBieHHs WMHOOpMaIUu
(cxempl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYUHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPHU paboTe ¢ XUMHUYECKOU
uHpopMale: MPUMEHSITh MEXIIPEIMETHbIE ((PU3nUecKre 1 MaTeMaTUYeCKue) 3Haku U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpE/ICTBa
HATJISITHOCTH.

KomMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:

3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMoil TeMbl B XOJA€ JAuaora
W/WMU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYIUPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

BBICTYNaTh C TMpE3EHTalueld pe3yJbTaTOB I[O3HABATEIIbHOM JEATEIbHOCTH,
MOJYYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBHINOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padOThl MO HCCIAEAOBAHUIO CBOWCTB
M3Y4YaeMBIX BEIIECTB, peaTM3allMi y4eOHOTO MpoeKTa U (OPMYTUPOBATH BHIBOJBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MYTEM COTrJACOBAaHUSA MO3ULUAN B XOJIE
00CyX/IeHUsI © 0OMEHa MHEHUSIMU.
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PeryasiTuBHble YHUBEpCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISATh CBOIO  IO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOC00 MX
pelieHus ¢ y4ETOM MOTyUeHUsI HOBBIX 3HAHUI O BEIIECTBAX U XMMHUECKHUX PEaKIIHsIX;

OCYULIECTBJISITh CAMOKOHTPOJb CBOEH JESATEIBLHOCTH HA OCHOBE CaMoOaHalu3a U
CaMOOICHKHU.

NPEAMETHBIE PE3YJIBTATDBI

11 KJIIACC

[IpenMeTtHbie pe3ynbTaThl OCBOEHHUs Kypca «OO0Ias U HEOpPraHUYEeCKass XUMUSD)
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUMN: 0  XHMHMYECKOM  COCTaBISAIOLIEH

€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHH B MO3HAHUU SIBIICHUN TPUPOJbI,
B (OpMUpPOBAHMM MBIIUIEHUS W KYJIbTYphl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOW Jisl PEIICHUs NPAKTUUECKUX 3a7ad4 U HDKOJOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIaJICHUE CUCTEMOM XMMHUUYECKHX 3HAaHUU, KOTOpasi BKJIFOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XUMHUYECKHI DIIEMEHT, aTOM, HM30TON, S-, P-, O- 3IEeKTPOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJICHTHOCTD,
AIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJiEHTHas,
MOHHAs, METAJTTMYECKasi, BOJOPOIHAS ), KPUCTAIUIMUECKAs PEIIETKA, TUITBI XUMHUYCCKHUX
pEeaKINii, pacTBOP, ICKTPOJUTHI, HEANEKTPOJIUTHI, INEKTPOJUTUUECKAS AUCCOIIUAIUS,
OKUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM pEaAKIMH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsS DJICKTPOJUTHUYECKON JTUCCOIMALINH,
nepuoanuecknii 3axkoH J[.M. MennaeneeBa, 3aKOH COXPAHEHHUSI MACChl BELIECTB, 3aKOH
COXpaHEHUs U TIPEBPAICHUS] SHEPTUM NMPU XUMHUYECKUX PEaAKIUsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE
MOHUMAHUSI TMPUYMHHOCTU M CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTHUECKHE
CBEJICHHS O CBOMCTBaX, COCTaBe, MOJYUYEHUH U O€301IaCHOM HCIIOIb30BAaHUN BOXKHEHIITNX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATCIIBHOCTH YEJIOBEKa,;

chOpPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTepHbIE TMPHU3HAKK TOHSATHUH,
yCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE  TOHSTHS
MIPU OMTMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;
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c(OPMHUPOBAHHOCTh ~ YMEHHMM  HUCIOJIB30BAaTh  XHMHYECKYI0  CHMBOJIUKY
Uit cocTaBieHus (GOpMyJ BEIIECTB U YpPaBHEHUUA XUMHUYECKHX  PEaKIIUi,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHAK, Tall€Has U3BECTb,
HeTan¢Hasi N3BECTh, MUThEBAS COJIA, IUPHT U IPYTHE);

c(hOPMUPOBAHHOCTh YMEHUW OMNpPEIENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJieHTHasi, MOHHAsl, METAJUIMYEeCKas, BOJOPOJAHAs) B COCIUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAsI, HOHHAS,
MeTaJUIMYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh NPHUHAMIEHKHOCTh HEOPraHMYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpylie COE€IWHEHUN (MpOCThIe
BEUIECTBA — METAUIbl M HEMETAaJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOThI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICI MNEPUOAMUYECKOIO 3aKOHA
J.W. MenneneeBa U I€MOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO U
IPOrHOCTUYECKYIO (DyHKLUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileprogmyeckol CHCTEMBI XUMHUYECKUX
anemenToB /.M. MenneneeBa, HCNOIB3ysl OHATHS «S-, P-, d-3JEKTPOHHBIC OpOHUTAIINY,
«QHEPreTUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTM M3MEHEHHSI CBOWMCTB
XAMHUYECKUX AJIEMEHTOB M MX COCIUHEHUU 1O mepuoaam u rpynmnam [lepuoamyeckoit
cucTeMbl XUMHYeckux 3jieMeHToB /(.M. MeHaeneena;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIKME XMMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYLIECTBOBAHME TIE€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKMMH  BEIIECTBAMH
C IOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKLINM;

cOPMUPOBAHHOCTh ~ YMEHHSA  KJIacCCU(PUIMPOBATh  XUMHUYECKHE  pPEaKIUU
[0 pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEMJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTETNeHEH OKHUCIEHUS JJIEMEHTOB, OOpPaTUMOCTHU
peaKiMK, YYaCTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKLMN PAa3TUUHbBIX THUIIOB,
MOJIHBIE W COKpAILEHHBIC YPAaBHEHUS PEAKIMI MOHHOTO OOMEHAa, yUWThIBasl YCJIOBHUS,
IIPU KOTOPBIX ATH PEAKLIMU UAYT IO KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKLUMH,  IMOATBEPKIAOIINE
KAUEeCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHMYECKUX BEILIECTB, PACIIO3HABATH OINBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

cOPMUPOBAHHOCTh ~ yYMEHUH  pacKpblBaThb  CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUSI JIEKTPOHHOTO OanaHca 3THX
peaKuuii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peakIiuyu OT Pa3UyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO pPaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIlITHero Bo3aeicTsus (mpuniui Jle [latensbe);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMHUUECKHE IPOIIECCHI, JICKAIIIHE
B OCHOBE MPOMBIIUICHHOTO TMOJYyYEHUSI CEPHOM KHCJIOTHI, aMMHakKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobJieMax XUMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TTPOBOIUTH BEIYUCIICHUSI C UCTIOIB30BAHUEM TOHSTHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MIPU XMMUYECKUX
peaKIusax, MacChl BEIIeCTBA WM 00BhEMA Ta30B 10 W3BECTHOMY KOJHUYECTBY BEIIECTRBA,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIMIECTB, TEMIOBOTO ) dexTa
peaKMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAaHEHUS
DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOMIOAATh IMpaBWiIa IOJIb30BAHUS XUMHUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYIOBAaHUEM, A TAKXKE MPAaBUIIa OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMH IO BBITTOJIHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB;

cOPMUPOBAHHOCTh ~ YMEHHH  IUIAHUPOBATh M BBINOJHATh  XUMHYECKHM
AKCHEPUMEHT (pa3lioKEeHUEe TMEepOKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
OmpeJiesIeHHe Cpelbl PaCTBOPOB BEIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIUU, PEeakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cyb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy 1 «HemeTramiby)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MACHOCTH MPHU 0OpaIlleHUH C BEIIECTBAMU U
JabopaTopHbIM  00OpyJOBaHUEM,  TPEACTaBIATh  Pe3yJbTaTbl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIHpOBaTh BEIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATH  XUMHUYECKYIO
uH(popMaIMIOo, TOJIy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBa  MacCOBOM
KOMMYHUKaIuu, MHTEpHET U ApyTHUX);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIOATh MIPaBUiIa SKOJIOTUYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY W TPYJOBOU JEATEIHLHOCTH B MENISIX COXPAHCHHS CBOETO 3/I0POBbS U
OKpY’Karoled NpUPOTHON Cpeibl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha KUBbBIC
OpraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMasi CMbICH mokazarens IIJIK, moscHsTh
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpPraHU3M YeJIOBEKa,;

JUIsE  OOyYaromMxcsi C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS: yMEHHE
NPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB H
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CJICTIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIOIh30BaTh PElbeOHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ang 3anucu xumuueckux Gpopmyi.
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11KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronmxcs

y4e0HOTO IpeaAMeTa

Pa3znen 1. TeopeTuyeckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH 1
[Tepunoanueckas
CHUCTEMAa XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii asiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAA
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

0 OpOUTAISIM B aTOMaxX MaJbIX U
OOJBIITNX IEPUOIOB. DIIEKTPOHHAS
KOH(UTypaInsi aTOMOB.
[lepnoanueckuii 3aKOH U
[Tepuoauueckas cucTeMa XMMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB IO rpymnmnam u
nepuoaaM. 3HaueHUE NePUOTUIECKOTO
3aKOHA U CUCTEMbl XUMHUYECKUX

PackpbIBaTh CMBICI U3y4aEMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), yCTaHABIIUBATh UX
B3aMMOCBS3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MeHnaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHNE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-271eKTPOHHBIC
opOuTaNH, JHEPTETUYECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

0 MepUOoIaM U rpymnmnam
ITepuoanueckoit CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.11. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

Bunet Tabmui «Ilepuogudeckas cuctema
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHne BemecTsa.
MHuoroobpasue
BELIECTB

CrpoeHue BelecTBa. XMUMUYECKAS! CBSI3b.
Bugsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAS, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTtHOCTS.
DIIEKTPOOTpULIATENbHOCTh. CTETeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemiectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopbl. KonnyecTBeHHBIE
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B pacTBOPE).

PackppIBaTh CMBICIT U3Y4aeMbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATH 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIs1 00bSICHEHUSI OT/ACIBHBIX
(aKTOB U SBJICHHA.

OnpenensTe BUIBI XUMUYECKOHN CBA3U
(KOBaJICHTHOM, HOHHOM,
METAJUTMYECKON, BOJIOPOTHOH)

B COCIMHEHUSIX; TUM KPUCTALITNYECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTe BAJIGHTHOCTh U CTETIEHb
OKHCJICHUS] XUMUYECKUX AJIEMEHTOB

B COCIMHEHUSX PA3JIMYHOTO COCTaBA.
[TpoBOANTH BBIUKCIICHUS

C UCIIOJIb30BaHUEM MTOHSTHS «MaccoBas
JIOJIsl BEIIIECTBA B PaCTBOPEY.

Bianets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanms HeopraHHueCcKux
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCIePUMEHTAIbHbIC METOAbI
U3yYeHHUs BelleCTB M UX NpeBPalleHuii:
e JleMOHCTparuu:

— MOJIETTU KPUCTAJUTMYECKUX PEIICTOK.
e PacuérHblie 3agauu:

— PacyeTsl C UCMIOIb30BAHUEM MTOHATHUS
«MaccoBast A0JI pACTBOPEHHOTO
BEIIIECTBA»

13

XUMHUYECKHUE
peakuuu

Xumunyeckas peakuus. Knaccudukamms
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUU. 3aKOH
COXpaHEHHMSI MACCHI BEILIECTB; 3aKOH
COXPaHEHUS Y MPEBPALICHUS SHEPTUU
IPU XUMUYECKUX PEaKIUsX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3IM4YHbIX pakTopoB. OOpaTrMbIe
peakuru. XUMHUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUIOLIME HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laTenbe.
DJIEKTPOJIUTHYECKAS TUCCOLNAITHS.
CuntbHBIE U clTa0bIe 37eKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs,
HEUTpalibHas, [eIouHasAs. BogopoaHbii

TTOHSTHSIMH.

OOBICHATH 3aBUCUMOCTHh CKOPOCTH
XUMHUYECKOM PeaKkiluy OT pa3iIuIHbIX
(hakTopoB.

Onpenensatb XxapakTep CMEIIeHUs
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (mpunuun Jle [latensbe).
CocTaBisiTh ypaBHEHUS peaKIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS PEeaKIUi
MOHHOTO OOMEHA, YYUTHIBAS yCIIOBUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0/ICHHUE U ONUCAHUE XUMHYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3IMYHbIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI01 1 JTabOpaTOpHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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nokazareib (PH) pactBopa. Peakimn
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHNUYE€CKOW XUMUH.
OKHUCIHUTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonsitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[IprmeHeHue aneKTpoIn3a.
JKCIepUMEHTAIbHbIE METOAbI
HU3yYeHHUs BEleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJAOPOIA

B IIPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— ONPENEIICHUE CPEeIbl PACTBOPOB
BEILIECTB C IIOMOILBbI YHUBEPCATIBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nudsbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 yPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIliCH YPaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOANTH BBIUMCIICHUS

10 YpaBHEHUSM XUMHUYECKUX PEaKInH,
B TOM YHCJIC TEPMOXHUMHYCCKUE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XumMusi

2.1

MeTtasuibl

6

Mertaiel. [lonoxenne meTaioB

B [leproanueckoil cucteMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
meTaioB. O0ume pusnyeckre cBocTBa
MeTaIUIOB. [IpuMeHeHne MeTamioB

B OBITY, Ipupoie U TexHHKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HarpspkeHud MetasuioB. OO1ue crnocoObl
noxyuyeHus metamioB. Kopposus
MeTaiu1oB. CIIocoObI 3aIIUTEI

OT KOPpPO3HH.

OO611ast xapakTeprucTUKa METAJIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [Tepuoanueckoii CHCTEMbI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AmMdoTepHbie CBOICTBA OKCHA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as XxapakTepuCcTUKa METAIIJIIOB
no6ouHbIx oarpymi (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IUHK, XPOM, JKEJIE€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BeleCTB M UX NpeBpalleHuii:

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JIJIs1 00bSICHEHHS OT/IETBbHBIX
(aKTOB U SBJICHHIA.

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB M IIOJIOKEHHUS

B [lepuoanueckou cucreme
XUMHAYECKUX DJIEMEHTOB

J. 1. Menneneesna.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKCAHUE MPUMEPAMH YPABHEHU U
COOTBETCTBYIOIIMX XUMHUECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTparuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OIIBITHI:

— B3aUMOJEHCTBHE THIPOKCHIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YECH;

— KauyeCTBEHHBIC PEaKI[MU Ha KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3a1a4 1o TeMe «MeTajib).

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHIA.
IIpoBOoauTH peakiumy,
HOJITBEPKJAIOLINE XapAKTEPHbIE
CBOMCTBA N3yYaEMbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3yabTaThl
XUMHUYECKOTO KCIIepUMEHTa B popme
3aIKMCH YPABHEHHUI COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU OCy 101 1 1a00paTOpHbIM
000pyI0BaHUEM.

[IpoBOINUTH BBIUHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLINAM.
CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [I03HABATEIbHYO
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JeSITeTbHOCTD; MPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeTLHOCTH

2.2

Hemerauisl

Hemeramnsl. I1onoxeHne HeMeTaioB

B [leproanueckon cucteme XuMUYECKUX
anemeHTOB J[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIIHMS HEMETALUIOB (Ha MpUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XYMMHYECKHE CBOMCTBA BaXKHEHMIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yraeposia u KpeMHUSA).
Oxcuibl HEeMETAJIIOB.
Kucnopoacoaep:xaiiye KucioThl.
Bonoponnbie coenuHeHust
HEMETALJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3yUYeHUS BellecTB

U UX NPeBpaLleHUH:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM Pa3IMYHON KOHUECHTPALUH.
e JlaGopaTopHBbIE ONBITHI:

— KaueCTBECHHbBIE PEAKIIMU HA aHUOHBI U
KaTUOH aMMOHUSI.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHATD 3TU TOHITUS
IIPU OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOWMCTB HEMETAJIIIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB U TOJIOKEHHUS

B [lepuoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHECHUIN
COOTBETCTBYIOIIMX XUMUYECKUX
pEAKLIUH.

XapakTepu30oBaTh BIHSIHUE HEMETAJIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATh IPUMEHEHUE

B Pa3JIMYHBIX 00JIACTAX MIPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3anad no teme «Hemetamis.

e PacuérHrle 3a1a4u:

— pacyeTsl Macchl BEILIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OJTHOTO U3 YYaCTBYIOIINX

B PEAKIIMU BEIIECTB; pACYEThl MACCHI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MPOIYKTOB PEAKIIUH, €CITH OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYECCKHUX U
OpPraHUYECKUX
BEIICCTB

Heoprannueckue u oprannyeckue
KUCio0Thl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUS. AMGBOTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCcKas CBI3b
HEOPTraHUYECKUX U OPTAaHUYECKUX
BEIICCTB

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IOMOIIBIO YPaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CYIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUI
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoanTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4Ya€MBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (EMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisiTh pe3yabTaThl
XUMHUYECKOTO IKCIIepUMEHTa B popme
3aMKiCcH YPAaBHEHHUI COOTBETCTBYIOLIUX
peakLMii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0M 1 1a00PaTOPHBIM
000pyTI0BaHUEM.

[IpoBOINTH BEIUNCICHHUS

110 YPaBHEHUSM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBOl y4eOHOH
JESATEIBHOCTH

Wroro nio pazaeny 17
Pasznea 3. XumMus ¥ )Ku3Hb
3.1. | XuMus u Ku3Hb 4 Ponw xumun B o6ecriedeHun PackppiBaTh posib XUMHUU B PELIEHUU

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOIN 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienust 06 0OIIUX HAYUHBIX
MPUHIUTIAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOU3BOACTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE YETOBEKA; MPAaBUJIa
MCTI0JIb30BAHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA
OTHMCHIBATh OCHOBHBIC HATIPABJICHHMSI
Pa3BUTHS XUMHYCCKOW HAYKU 1
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepexkeHus 3J0POBbS U OKPYKaroLeh
MIPUPOIHON CpeIbl; MOHUMATh BPEJ
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl ONPEEICHHBIX BEIIECTB
cMbica nokazarens K, moscHsaTh

5
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IpuMepax CrocoObl yMEHBIIICHUS U
WCIIOJIb30BaHUs MPEerapaToB ObITOBOM MPEIOTBPALIEHUS UX BPEIHOTO
XMMHUH B NOBCETHEBHOM KH3HU. bhITOBasi | BO3IENCTBU.

XMMHUYECKasi TPAMOTHOCTh AHanM3upoBaTh U KPUTUIECKHU

OLIEHMBATh WH(OPMAIIUIO, CBA3AHHYIO

C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh MOTy4YEHHBIE 3HAHUS U
MpeCTaBIeHUs 0 cepax
JESITEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JUJIsl OpHEHTALlMU B BIOOpE
cBoel Oyayiel npohecCHOHAIbHOU
NeSITETbHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpaBJICHHOCTHU, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€

perieHus
Hroro no pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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Copeprkanue yueOHOTO Kypca «Xumus 11 kimacey
Tema 1
Ctpoenne aTtoma u nepuoanyeckuii 3axon /I. U. MenpgesieeBa (34.)

OcHOBHBIE CBEJICHUS O CTPOCHUU aToMa. S Ipo: MPOTOHBI U HEUTPOHBL. 30TOMBI. DIEKTPOHBL.
DnekTpoHHast 000109Ka. DHEPreTHIeCKuil ypoBeHb. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI09eK
aTOMOB JIEMEHTOB 4-TO U 5-T0 nepruoAoB nepuoanueckoit cucremsl J1. 1. Menneneena (nepexoaHbix
anemeHTOB). [loHsATHE 00 OpOUTANAX. S- UP-OPOUTANIH. DIIEKTPOHHBIE KOH(PUTYpaIlUU aTOMOB
XUMUYECKUX DJIEMEHTOB.

[Tepuonuueckuii 3axoH JI. 1. MenaeneeBa B cBeTe yueHus o ctpoeHun aroma. Otkpeitue /1. U.
MeHeneeBbIM NEPUOINYECKOTO 3aKOHA.

[Tepuonuueckas cucrema xumuueckux anemeHToB /. . MenneneeBa — rpaduyeckoe oToOpakeHue
MEPUOANYECKOTO 3aKOHA. DU3NYECKUI1 CMBICH MOPSAIKOBOTO HOMEpPA AJIEMEHTA, HOMEpa Iepuojaa u
HOMEpa IrpyIibl. BaieHTHbIE 371€KTpOHBI. [ [pUYrHbBI N3MEHEHUSI CBOMCTB AJIEMEHTOB B MIEPHOJIAX U
rpy1mnax (TJIaBHBIX MOATPYIIAxX). 3HaYEHUE IEPUOTUIECKOTO 3aKOHA U MTEPUOIUUECKON CHCTEMBI
XUMHUYECKUX 3meMeHToB JI. 1. MenaeneeBa st pa3BUTHs HAYKU U IOHUMAaHUSI XUMAYECKOW KapTUHBI
Mupa.

HemoncTpauuu. Pa3nuyunbie GopMbl NEPUOIUIECKON cUCTEMbl XUMUYecKuX 351eMeHToB 1. Y. MeHneneesa.

Tema 2
Crpoenue Bemecrsa. MHOrooopasue Beuecrtn (44.)

Nonnas xumudeckas cBs3b. Katnonsl u annonsl. Kimaccudukanust nonos. MlonHble KpucTaIIMUeCcKue

pemeTk. CBOKCTBA BEILIECTB C 3TUM TUIIOM KPUCTALTAYECKUX PEIIECTOK.

KoBanenTHas xumMuueckas CBsi3b. DIEKTPOOTPULATENLHOCTD. [lonsipHas U HenoJsipHasi KOBAJICHTHbBIE
cBs3u. J{umons. [lonsspHOCTH CBSI3M M TIOJIIPHOCTH MOJIEKYJbl. OOMEHHBIN U IOHOPHO-aKIIEITOPHBIN
MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOMN CBSA3U. MOJNEKYIISIPHBIC U aTOMHBIE KPUCTAJUINYECKHE
pemeTky. CBOKCTBA BEIIECTB C 3TUMU TUIIAMH KPUCTAJUIMYECKUX PEUIETOK.

Merammueckas xuMmu4deckas CBsi3b. OCOOEHHOCTH CTPOSHUSI aTOMOB METaJIOB. MeTayumueckas
XUMUYECKas CBSI3b U METAJNIMUECKasA KpUCTaInUecKas pemerka. CBOKWCTBA BEIIECTB C 3TUM TUIIOM
CBSI3H.
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Boaopoanas xumuueckasi CBA3b. MeXMONIEKYISPHAS U BHYTPUMOJIEKYJISIpHAs BOJOPOAHAS CBA3b.
3HaueHue BOJOPOIHOM CBSI3U AJIsi OPTaHU3AIUH CTPYKTYP OMOTIOIMMEPOB.

I"a3000pa3Hoe cocTosiHue, BellecTBa. Tpu arperaTHbIX cOCTOSIHUS BOAbL. OCOOEHHOCTU CTPOEHUS
ra3oB. MonspHbIii 00beM Ta3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOJIHBIX CMECE: BO3AYX, IPUPOJIHBIN ra3. 3arps3HeHue atMmochepsl
(KUCIIOTHBIC TOXKIH, TApHUKOBBIN 3 dekT) u 6oprda ¢ HuM. [IpencraBuTenn ra3000pa3HbIX BEIIECTB:
BOJIOPO/JI, KUCIIOPOJI, YIVIEKUCIIBIN Ta3, aMMuUak, 3TuieH. Mx moirydyenue, coorpanue U pacro3HaBaHue.

XKunxoe cocrosinue Bemecta. Boga. [lotpebiienne Bosbl B ObITY U Ha IPOU3BOACTBE. JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHsl. MUHepalbHbIE BOJIbI, X UCIIOJIb30BAHUE B CTOJIOBBIX U JI€UEOHBIX
uensix. JKuakue KpucTauuibl U UX IPUMEHEHHUE.

TBepnoe coctosgHue BemecTBa. AMOp(HBIE TBEPAbIE BEIIECTBA B IPUPOJIE U B )KU3HU YEIIOBEKA, UX
3HaYEHUE U npuMeHeHue. Kpucrtainuyeckoe CTpoeHUE BEIIECTBA.

HucniepcHbie cuctembl. [ToHsTHe 0 nucniepcHbIX cuctemax. JlucnepcHas ¢dasza u AucrnepcuoHHas
cpena. Knaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro0 COCTOSIHUS JUCTIEPCHOM
cpenbl ¥ nucnepcuoHHon (aszbl. ['pyboaucriepcHbie CUCTEMBI: SMYJIbCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOIMCTIEPCHBIE CUCTEMBI: TEJIH U 30J1U.

CocraB BemecTBa U cMmeceld. Benectsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. [loHATHE «1075» U €€ Pa3HOBUIHOCTH: MaccoBasi (J10J1s 2JIEMEHTOB B
COEAMHEHUH, JT0JIsI KOMIIOHEHTAa B CMECH — J0JIs1 IPUMECEH, 107151 pACTBOPEHHOIO BEIIECTBA B
pacTBope) u 00beMHasl.

HemoncTpanuu. Moienb KpUCcTauTMueCKO perieTKy xjopuaa Hatpusi. OOpasibsl MUHEPAJIOB C
MOHHON KPHUCTAJNIMYECKON PENIETKON: KaJdblUTa, TaluTa. MoJien KPUCTAUIMYECKUX PEUIETOK «CyXOro JbAay (WM uoja), aliMasa,
rpaduTta (unu kBapia). Moenas MoJIIpHOTO oObeMa ra3oB. Tpu
arperaTHhIX COCTOSIHUS BOJIbI. OOpa3ibl HAKUIHU B YalHHUKE U TPyOax IEHTPaIbHOTO OTOTUICHUS.
XKectkocTh BOJBI U cr1ocoObI ee ycTpaHeHus. [Ipubopsl Ha sxuakux kpuctaiax. O0pasibl pa3InyHbIX
JIACTIEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3HI, a3p0o30JeH, rene u 3oei. Koarymamusi.

JlaGopaTtopHBbIE OMBITHI

1.ITonyuenue, coOupaHue 1 pacro3HaBaHUE ra30B.

2. HcnpiTanue BOAbI Ha )KECTKOCTh. Y CTPAHEHUE )KECTKOCTH BOJIBI.
3. O3HaKOMJIEHUE C MUHEPAIIbHBIMUA BOJIAMH.
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4. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMU.

Tema 3. Xumuueckue peakiuu. (6 gacon).

Kucnoter Heoprannyeckue u opranndeckue. Kimaccudukarus kuciot. XuMUIECKHE CBONCTBA KUCIIOT:
B3aMMOJICHCTBUE C METaJUIaMU, OKCHIAMH METAJUIOB, THIPOKCHIAMHU METAJUIOB, COJISIMH, CIUPTAMU
(peakius stepudukanun). OcoOble CBOMCTBA A30THONW U KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
OcHoBaHUs HeOpraHUYecKue U opranndyeckue. OCHOBaHUS, UX KiIaccupukanus. XMMHUECKHUE CBOMCTBA
OCHOBAHMM: B3aUMOJCHCTBUE C KUCIOTAaMU, KUCJIIOTHBIMUA OKCUAAMU U colsiMU. Pasinoxxenue
HEPaCTBOPUMBIX OCHOBAHUHU.

Conu. Knaccudukauus coneil: cpegHue, KUCIbIE U OCHOBHbIE. XHMHUYECKHE CBOWCTBA COJIEH: B3aUMOJIEUCTBUE C KHCIIOTAMH,
HIEJI0YaMHt, METAIIAaMU U coJisAMU. [IpencraBurenu conel U X 3HaYCHHUE.

Xsopua HaTpusi, KapOoHAT Kaiblius, hocdart Kaaplus (CpeIHUEe COJIN); THAPOKApOOHATHI HATPUS U
aMMOHUSI (KUCTIbIE COJN); TUApOoKcokapOoHaT meau (I1) — manaxut (OCHOBHAs COJIb).

KauecTBeHHbIE peaklMy Ha XJIOPHI-, CYJIb(]AT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS1, KATHOHBI
xenesa (I1) u (I10).

['eHeTMyeCKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKHUX U OPTaHUYECKUX coeauHeHnu. [lonaTue o
TEHETUYECKOM CBA3U U T€HETUYECKUX pAlax. | eHeTuuecknii psg Metaiuia. [ eneTnueckuit psia
HemeTaisia. OcOOEHHOCTH TeHETUYECKOTO psAJla B OPraHMYECKON XUMUHU.

Hemonctpanuu. Komiexius 06pa3noB MmetamioB. ['opeHre MarHusi U allOMUHUS B KHCIIOPO/IE.
B3aumopaelicTBue meaI09H03eMEIbHBIX METAJUIOB ¢ BOJOM. B3anMonenicTBie Meau ¢
KOHIEHTPUPOBAHHOW a30THOW KUCIIOTOM. Pe3ynpTarsl KOppO3UM METAIIIOB B 3aBUCHUMOCTH OT YCIIOBHUM
ee npotekanus. Komnekuust 00pa3ioB HemeTawioB Pa3basienre KOHIICHTPUPOBAHHOW CEpHOM
KHUCJIOTBI. B3auMo1eiCcTBUE KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI C CaXapoM, LEJUTKOII030M U MEJIBIO.
OO0pa31bl IPUPOJHBIX MUHEPAJIOB, COACPKAIIMX XJIOPHUA HATPUsl, KapOOHAT KayibLiMsl, (pocdaT Kaapus
u rusipokcokapoonat meau (I1). OOpa3sibl TUIIEBBIX TPOIYKTOB, COAEPKALIUX THAPOKAPOOHATHI
HATPUsSl 1 AaMMOHMSI, UX CIOCOOHOCTH K PA3JI0KEHUIO MPU HArpeBaHUU. [ allieHre coibl YKCYCOM.
KauecTBeHHBIE pEaKIIMy HA KATUOHBI U AaHHOHBI.

JlaGopaTOpHBIE OIBITHI.

1. UcnibiTanue pacTBOPOB KUCJIOT, OCHOBAHUM U COJIE MHAUKATOPAMHU.

2. B3anmogeiicTBie CONSIHON KUCIOTHI U PACTBOPA YKCYCHON KHUCIIOTHI C METaJJIaMHU.
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3. B3aumogeiicTBie CONSIHON KUCIOTHI U PACTBOPA YKCYCHOM KHUCIOTHI C OCHOBAHUSIMHU.

4. B3auMOJeiCTBUE COJISIHOM KUCIIOTBI U PACTBOPA YKCYCHOM KUCIIOTHI C COJISIMHU.

5. [lomyuyenue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

[IpakTueckas padota 1. Mactpykrax no Th. Pemienne sxcrnepuMeHTanbHbIXa1a4 10 TEME

Peakuuu, nayunie 0e3 M3BMEHEHUs1 COCTaBa BELECTB. AJIOTPONUS U AJFIOTPOITHBIE BUTOU3MEHEHMS.
[TprumHEI a;UIOTPONMM Ha IpUMeEpe MOAUPUKALUN KUCI0poaa, yraepoaa u pocgopa. O30H, ero
ouonoruyeckas poib. M3oMepsl U u3oMepus.

Peakuuu, naymue ¢ U3SMEHEHHEM COCTaBa BEIIECTB. Peakiuy coeMHeH s, pa3ioKeHUs, 3aMEILCHUSA
¥ oOMeHa B HEOPraHUYECKOW U OpraHnYecKor XuMHM. Peakiinu 3k30- U 3HI0TepMUUEcKHe. TemnoBoil

3 PexT XMMUUECKON peakli U TEPMOXUMHYECKUE YpaBHEHUs. Peakiiuu ropenusi, Kak 4acTHBIN
Ciy4ail 3K30TepMUYECKUX PEaKIIUH.

CkopocTh XUMHUECKOM peakiui. CKOpOCTh XMMHYECKON PEAKIIMH. 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON PEAKLINH OT IIPUPOBI PEATUPYIOIINX BEIIECTB, KOHLIEHTPALMH, TEMIIEPATYPBI, IIOIAIH
ITOBEPXHOCTH CONPUKOCHOBEHMS M KaTann3aropa. Peakiiuu romo- u rereporenssie. [lonstue o
KaTanu3e U Katanuzaropax. DepMeHThl Kak OMOJIOTMYECKUE KaTalu3aTopbl, 0COOEHHOCTH UX
(GyHKIMOHUPOBAHMUS.

OObpaTumocTh XUMHUYECKUX peakuuid. HeoOpaTtumelie u oOpaTumble XuMuyeckue peakuuu. CocTosHue
XUMHUYECKOTO PaBHOBECHUS JJI1 00pAaTUMBIX XUMUUECKHX peakiuil. CrocoObl CMEIEeHUs] XUMUYECKOTO
paBHOBECHS Ha IIpUMeEpe CUHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX HAayUHBIX IPUHLIMIIAX
IIPOU3BOJICTBA HA IIPUMEPE CUHTE3a aMMMAKA WJIA CEPHOM KHUCIIOTHI.

HcTtunnble pacTBOpbl. PacTBOpUMOCTS U Ki1accu(UKAIMS BEIIECTB MO 3TOMY IPU3HAKY: PACTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

['aponu3 opraHMueckrx U HeOpraHudeckux coenruenuii. Heodpartumelii rusiponns. OOpaTUMBbIit
TUAPOIN3 coier. [ maApoan3 OpraHnyecknX COEAUHEHNI U €T0 MTPAKTHIECKOE 3HAYCHUE IS
MOJTYYEHHUSI THIPOJIM3HOTO CIIUPTA U MBLIA.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. Crenenb okuciieHus. OnpeneneHue CTEneHn
okucieHus no gopmyie coenuHenus. Ilonarue 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.
OxuciieHrne 1 BOCCTaHOBJICHHUE, OKACIUTEND U BOCCTAHOBUTEIIb.

OnekTpoin3. DIEKTPOIU3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIEKTPOIN3 PACIIABOB
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Y PacTBOPOB Ha MpUMeEpe XJIopHa HaTpus. [IpakTuueckoe NpruMeHEHHE 3JIEKTPOIN3a. DINEKTPOJUTHUECKOE MOTYUEHUE aTIOMUHHSL.
JleMoHCTpauuu. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT MPUPOJIbI BEUIECTB HA IIPUMEPE

B3aUMOJICHCTBUSI PACTBOPOB PA3TUYHBIX KUCIOT OJJMHAKOBON KOHIIEHTPAIIMH C OJIMHAKOBBIMU

rpaHyJIaMH IIUHKA U B3aUMOJICHCTBUS OJITMHAKOBBIX KyCOUYKOB Pa3HBbIX METAJIOB (MarHus, IUHKA,

’Keje3a) ¢ COJISTHOM KuciaoToi. B3anmoielicTBre pacTBOPOB CEPHOM KUCIIOTHI C pacTBOpaMu

TUOCYJIb(paTa HATPUs PA3IMYHON KOHIEHTPAIIMHU U TeMreparypsl. [[puMepbl HeoOpaTUMBIX peakiui,

UIYIIUX C 00pa30oBaHUEM OCaJIKa, ra3a Wiv Bojbl. B3aumMoneiicTBue JIUTHUS U HATPUS C BOJIOK.

OO0pa3s1ipl KpUCTAIIOTUAPATOB. McnibITaHNEe pacTBOPOB JIEKTPOIIUTOB U HEANIEKTPOIUTOB HA MPEIMET

JUCCOLUALINH. 3aBUCUMOCTb CTETIEHU AJIEKTPOJIUTUYECKON JUCCOUALINHA YKCYCHON KUCIOTHI OT

pasbaBnienus pactBopa. ['maponus kapobuna kanpuus. ['uaponn3 kapOOHATOB MIEIOYHBIX METAJUIOB U

HuTpatoB uHKa win cBuHOa (II). Ilomyuyenne mpuia. IlpocTeiiirie OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU: B3aUMOJEHCTBHE
[IMHKA C COJITHOM KUCJIOTOM M keJe3a C paCTBOPOM

cynbbara meau (II). Monens snexkrponuzepa. Mojenb JIEeKTPOJIU3HON BaHHBI JIJIs TTOTYYCHUS

AITFOMUHUS.

JlaGopaTopHBIE OMBITHI.

1. Peakius 3aMelieHuss MeU KeJIe30M B paCTBOPE MEAHOIO KYIOpPOCa.

2. Peakmuu, naymiue ¢ o0pazoBaHUEM OCaliKa, ra3a | BOJIBI.

3. [Nomyuyenue BoOpO/1a B3aUMOICUCTBUEM KHUCTIOTHI C ITMHKOM.

Tema 4

BemecTBa 1 ux cBoiictBa.Xumunueckue peakunu (17 yacon).

Metaniabi(6). B3aumozelicTBue MeETalIOB ¢ HEMETaUTaMH (XJIOpPOM, CEpOd M KHCIOpOaoM). B3aumoeiicTBHe IIETOYHBIX MU
HIEJI0YHO3EMETBHBIX METAJNIOB C BOJIOM. DIIEKTPOXUMHUYECKUN PSJT

HanpspKEHUU METAIUIOB. B3auMoIeiCTBHE METAIUIOB C pACTBOPAMU KHUCJIOT U COJIEH.

AmomuHoTepMus. B3anmoaeicTBrue HaTpusi C 3TAHOJIOM U (PEHOJIOM.

Koppo3zus metannos. [loHsTHE 0 XUMHUYECKOUN U 3JEKTPOXUMUYECKON KOPPO3UH METAIII0B. CIIOCOOBI

3aIIUThl METAJVIOB OT KOPPO3UHU.

HemeTtaybl.(9) CpaBHUTEIIbHAS XapaKTEPUCTUKA TaJIOTCHOB KaK Han0oJiee TUITUYHBIX MPEICTaBUTEIICH

HeMeTasuioB. OKHUCIUTENbHBIE CBOMCTBA HEMETAIIOB (B3aMMOICHCTBHUE C METAJUIAMH U BOJOPOIOM).

BoccranoBurtenbHbie CBOMICTBA HEMETAIOB (B3aUMOJICHCTBHUE C 00JIee NIEKTPOOTPULIATEIbHBIMU
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HEMETAJUIAMH U CJIOKHBIMHU BEILIECTBAMHU-OKHCIIUTEISIMU).

Kucnotel Heopranudeckue u oprannueckue. Knaccudukanus kuciaot. XUMHUECKHUE CBOMCTBA KUCIIOT:

B3aMMOJICHCTBUE C METAJUIAMH, OKCHJIAMHU METAJUIOB, THAPOKCHUIAMH METAJUIOB, COJISIMHU, CIIMPTAMH

(peakuus stepudukannn). OcoOble CBOMCTBA a30THOM U KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTHI.
CBsi3b HEOPTAaHMYECKUX M OPTAHNYECKUX BellecTB(2).

OcHoBaHUA HEOpraHUYecKue U opranndeckue. OCHOBaHUS, UX KiIaccupuKaius. XUMHIECKUE CBOMCTBA

OCHOBAHHM: B3aUMOJCHCTBHE C KUCIOTaMU, KHCIIOTHBIMHA OKCUAAMU U cosiMu. Paznoxenue

HEPacCTBOPHUMBIX OCHOBAaHHUH.

Conu. Knaccudukauus coneil: cpeqHue, KUCIbIe U OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJIEH: B3aMMOACHCTBHE C KUCIOTaMH,

11eJI09aMH, METAJJIaMU U CoJisIMU. [IpencraBuTenu conei U UX 3HaYCHUeE.

Xnopup HaTpusl, KapOoHAT Kambius, hocdaT Kanblins (CpeIHUE COJH); THAPOKAPOOHATHI HATPUSI U

aMMOHUS (KUCble COM); ruapokcokapoonar meau (II) — manaxut (OCHOBHAs COJIb).

KauecTBeHHbIE peakivy Ha XJIOPUI-, CyJIb(]aT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHWUSI, KATUOHBI

xenesa (I11) u (III).

['eHeTMyeCKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKHUX U OPTaHUUYECKUX coeuHeHni. [lonaTue o

TEHETUYECKOUN CBSA3U U TEHETUUYECKUX pAlax. | eHeTHUeCKkuil psag MeTaiuia. [ eHeTuyeckuil psin

HeMeTasuia. OCOOEHHOCTH FEHETHYECKOTO Psiia B OPraHUYECKOU XUMUU.

Hemounctpanuu. Komtekius o6pa3iioB MeTauioB. ['opeHre Marnus U aTtOMUHUS B KUCIIOPO/IE.

B3anmopaeiicTBre menoYH03eMENIBLHBIX METAJUIOB C BOOM. B3anMoneicTBie Mmeau ¢

KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTOM. Pe3ysbTaTel KOPPO3UK METAJLUIOB B 3aBUCUMOCTH OT YCIIOBUM

ee npotekanus. Komnekmust 00pa3ioB HemeTawioB Pa3zbasieHre KOHIICHTPUPOBAHHOW CEpHOM

KUCJIOTBI. B3anMo1eicTBUE KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI C CaXxapoM, LEIUTI0JIO30M U MENIBIO.

OO0pa3Isl MPUPOTHBIX MUHEPAIOB, COACPKAIINX XJIOPHUI HATPUs, KapOOHAT Kaubiusi, pocdat KambIus

u runpokcokapoonat meau (11). OOpa3sibl TUIIEBBIX TPOYKTOB, COAEPIKAIINX THIPOKAPOOHATHI

HATpUs U aMMOHHS, UX CIIOCOOHOCTH K PA3JI0KEHUIO MPU HarpeBaHUM. [ arieHne coibl yKCyCOM.

KauecTBeHHbIE pEaKIIMU HA KATUOHBI U AaHHOHBI.

JlaGopaTopHBIC OMBITHI.

1. UcnibiTanue pacTBOPOB KUCIOT, OCHOBAHUM U COJIEN MHIUKATOPaAMHU.

2. BzaumopeiicTBue COJITHON KUCIOTHI M PACTBOPA YKCYCHOM KUCJIOTHI C METAJIIIAMHU.

3. BzauMopeiicTBre COIIHON KUCIOTHI M PACTBOPA YKCYCHOM KUCJIOTHI C OCHOBAaHUSIMHU.
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4. B3anMOJeiCTBHE COJISTHOM KMCIIOTBI U PACTBOPA YKCYCHOM KHCIIOTBI C COJISIMU.

5. [lomyuyenue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

[TpakTuueckas padota 1. Mactpykrax no Th. Pemienne sxcrnepuMeHTanbHbIXa1a4 10 TEME
«MeTaiutel 1 HeMETaIIIbI)

[TpakTuueckas padota 2. Mactpykrax no Th. Pemenne axcrnepuMeHTanbHbIX 33724 Ha
UJCHTU(DUKALINIO OPTaHUYECKUX U HEOPTAaHUYECKUX COCAMHEHUM.

KaneHz{apHO-TeMaanecxoe INIAHUPOBAHHUE

Ne Hama | /lama

T
ypoka | (naawn) | (haxm) eMa ypoxa

Ortkpeitue .. MenneneeBbiM [leprnoandeckoro 3akoHa.

[Tepnonnueckas cucrema J[.11. Menneneesa.

Ctpoenue aroma.

[Ieprnoanyeckuit 3aKOH U CTPOEHUE aTOMA.

KoBaneHTHass xuMudeckasi CBSI3b.

HoHHas xuMmuueckast CBA3b.

Metanisl 1 criiaBbl. MeTaaanueckass XUMHUYECKasl CBA3b.

ArperatHble COCTOSIHUS BelllecTBa. BogopoaHas CBs3b.

OO N[OOI B|lW[IDN

Turnbl KPUCTAJTNIMICCKUX PCHICTOK.

[N
o

YucTble BelecTBa U CMECH.

|_\
-

Pemenue 3anau.

[EEY
N

JlucriepCHbIE CUCTEMBL.

[EEY
w

IIpakTunyeckas padora Ne 1. [Tonyuyenue, cobupanue u
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pacimo3HaBaHHC ra30B.

14 [ToBTOpenue u 0606meHue Tem «Ctpoenue atroma» u «CTpoeHue
BEIIECTBa», MOJrOTOBKA K KOHTPOJILHOU padorTe.

15 Kounrpoabnas padora Ne 1 no temam «CTpoeHue aToma» u
«CTpoeHHE BeleCTBay.

16 PacTBOpBI.

17 DNEKTPOJIUTHI U HEDJIEKTPOJIUTHI.

18 KucnoTe! B cBeTE TEOpHUM IIEKTPOIUTHUUECKON TUCCOIUALINH.

19 OcHOBaHUs B CBETE JEKTPOJIUTHUYECKON JUCCOIMAIINH.

20 Conu B ceTe 2IEeKTPOIUTUYECKON JUCCOIMAIIHH.

21 IM'uaponus.

23 Knaccudukanus XuMU4eCKUX peaKiinu.

24 CKopOoCTh XUMUYECKON PEAKIINU.

25 Karanus.

26 O06paTUMOCTh XMMUYECKUX peakiuil. XMMUYECKOE paBHOBECHE.

27 OxkuciauTeapHO-BOCcCTaHOBHUTENNbHBIC peakiuu (OBP).

28 DIIeKTPOJIU3.

29 OO01me cBOMCTBA METAJIOB.

30 Koppo3us metanios.

31 OO01me cBOMCTBA HEMETALIOB.

32 KontposnbHas padota Ne 3 o teme « XMMHUECKUE PEAKIIUNY.

33-34 | Peseps.
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