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PaGouas mporpamma mo y4deOHOMY MpeaMeTy «Xumus» (0a30BBI YPOBEHbD)
(mpeametHas o0macth «EcTecTBeHHO-Hay4YHBIC TPEAMETHI») (Jaee COOTBETCTBEHHO —
nporpaMMa IO XHMHH, XUMUS) BKIIOYACT TOSCHHUTEIBHYIO 3aIlUCKy, COJEp)KaHHe
oOyueHusl, MIaHUPyEeMbIe Pe3yIbTaThl OCBOCHUS IIPOTPaMMBI TI0 XHUMHH, TNIAHUPYEMBIC
PE3YJIBTAThI, TEMATHUECKOE TNIAHUPOBaHUE.

[TosicHuTenpHAS 3amMCKa OTpaKaeT OOIIMe e W 3aJa4yd M3YyYeHUs XHUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yYeHHI0 O0O0YyYarolIMMHUCH,
MECTO B CTPYKType yd4eOHOro IUiaHa, a TakKXKe TMOIXOAbl K OTOOpYy CoIeprKaHWUS,
K ONpEICICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB W K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKpbIBA€T COJEp)KATEIbHBIE JIMHUM, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3YUYEHUSl B KaXKJIOM KJIacCe Ha YPOBHE CPEIIHETrO
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpuoja OOydeHHS Ha YpOBHE
CpellHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIC TOCTHXKEHHS O00ydarolIerocs
3a KaXKJIbIi TO7] O0y4eHHUs.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeHEro odimiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa or 29.12.2012 Neo 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 «XHUMH
B 00pa3oBaresibHbIX opranu3anusax Poccuiickoin @eaepannn, peaiu3yronX OCHOBHbIE
oOpa3oBaTenbHble MPOTPaMMbl, M OCHOBHBIX TMOJOXKE€HUH «CTpaTeruu pa3BUTHUS
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 00IIeH
CTpaTteruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTH OOYYAIOIIMXCA CPEACTBAMU Y4EOHOIO
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 TMporpamMma Mo XuMHU (0a30BBIi
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHaBJIMBaeT o00s3aTelibHOEe (MHBApUAHTHOE) MPEIMETHOE  COJIEp)KaHue,
OTpEJENSIET KOJIUYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKHU HA KaKIOM dTare
U3YYEHUS MpeaMeTa, MPeayCMaTpUBAET MPUHLIUIBI CTPYKTYPUPOBAHUS COAECPKaHUS U
pacrpejiesieHus ero 1o KjaccaM, OCHOBHBIM pa3jieiiaM U TeMaM Kypca;



NaéT MpUMEpPHOE paclpelesieHue Y4yeOHBIX YacoB MO TEMATUYECKUM pasjieliaMm,
PEKOMEHAYET MPUMEPHYIO TIOCIENOBATEIBHOCTh HW3YyUYEHHUS OTHENBHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOTO IpoIiiecca,
BO3PACTHBIX 0coOeHHOCTEH oOyvaromuxcs 10—11 kimaccos;

NAET METOAMYECKYIO HWHTEPIPETALMIO LIEeJIeM W3YYEHHs MNpEeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
COZIEpKATEIIbHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS OCHOBHOW
o0pa3oBaTeNbHON MporpaMMbl  cpeiHero obmiero oOpa3oBaHusl  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O0Oy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpOTrpaMMe IO XUMHUHU COONIOJeHa MPEeEeMCTBEHHOCTD
c denepasibHOM paboyeil MporpaMmoil OCHOBHOTO OOIIEro OO0pa3oBaHUs M0 XUMHHU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMON YacThi0 HUX OOpa3oBaHHOCTU. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, TPUCYIIUX LIETOCTHON CUCTEME XUMMHUYECKOT0 00pa3oBaHusi. ITu
IIEHHOCTH KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oOmel KyJabTyphl YEJIOBEKa, a TaKKe HKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO M NPUPOJHOM cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
oOyyJarolmmxcsi Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUsl CpPEICTBaAMU Y4eOHOIO
npeaMera « XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIMPEETIECHbI B IpOrpaMMe
M0 XUMUU C YUYETOM crHeludUKA HAyKU XUMUHU, €€ 3HAYCHUS] B NMO3HAHUU MPUPOABI U
B MaTepHajJbHOM JKM3HM OOIecTBa, a Takke ¢ Y4éTroM OOImuX Ieled w
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIETro
oOpa3zoBanust B Poccuiickoii ®enepauuu. Tak, Hanmpumep, npu (HOpMUPOBAHHUU
cCoJlep KaHusl TpeIMeTa «XUMHUsD YUTCHBI CICAYIOIIUE TMOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKH XUMUHU.

XuMHUsL KakK »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oOcoOyl poJib
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B JOpMHUPOBAHUE PAIIMOHATBLHOTO HAYYHOT'O MBIIIIJICHHUS, B CO3/TaHHE
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 B3AMMOCBSI3H MEX1Yy CTPOCHHEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOM KYyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO
Tpyla H JKU3HM Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3ujiaTelIbHAasl, KaK HayKa BHICOKMX TE€XHOJIOTMI HalpaBJieHa Ha PELICHUE TII00aTbHBIX
po0JIeM yCTOWYUBOTO Pa3BUTHUS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETUIECKOM, TTUIIICBOMA,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBeTCTBUU C 00IIMMHU LEISIMU U IPUHIIMIIAMH CPEHETO 00IIero 00pa3oBaHus
comepkanne npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3yUECHUS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY O0ydYaroumxcs,
HEOOXOIUMYIO MM [UJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHSI B KU3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocTaBsOMUMHU TTpeAMETa « XUMUS» ABIISIIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xumus» 1 «OO0IIast 1 HeOpPraHUYECKasi XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUW 1O HEOPraHMYECKOU
XUMUM (C BKJIIOUEHHEM 3HAHMM U3 OOmEed XUMHHM) M OPraHUuYeCKOW XHUMHH.
®opMUpOBaHUE JAHHOM CUCTEMbl 3HAHUW NpPU HM3YUYEHUU MpeAMeTa O00ECIedYHBAaET
BO3MOKHOCTh PAaCCMOTPEHHS BCEI0 MHOTO00pa3usi 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 HW3YYGHHIO Y4YeOHOro Marepuajia U OOYyCIOBJIE€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 OHOJOTHYECKU
AKTUBHBIX COCIMHEHHUW. B Kypce OpraHM4eckom XUMHHM MOJYYarT pPa3BUTHE
chopMUpOBaHHBIC Ha YyPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs II€PBOHAYAILHBIC
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
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00yqaromaMest
MPEAOCTAaBISECTCS BO3MOKHOCTh OCO3HaTh 3HAUYEHUE MEPUOAMYECKOrO0  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 pEaKIUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHH C IPYTUMH HAayKaMH, PacKphIBAIOT €€
pOJib B TO3HABATEJIBLHONW W MPAKTUUECKOW MESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKECHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M TMPAKTUICCKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO



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,
0O0yCIIOBJIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I03HABAEMOCTh
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 TEXHOJOTUN U MaTEPHAJIOB.

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
MPAKTHUYECKOH W HCCIEAOBATEIbCKON AESITENbHOCTH, 3aHUMAIOIIEH 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
XapaKTEePUCTHKU IeJIed M3y4YeHHs TMpeAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON 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 JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMH H3yYCHUS TTPeaMeTa « XUMUS)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC MOHSTHSI,
dbyHIaMCHTAIBHBIE 3aKOHBI W TECOPUM XUMHUHU, OCBOCHHEC SI3bIKa 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 XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX Jisi TPUOOpPETEHUs yMEHUM
OPUEHTHUPOBATHLCS B MUPE BEIIECTB 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 ¢ »TuMm copepxaTenbHash XapaKTEpUCTHKA LeJIed W 3a7ad M3y4eHHs
peaIMeTa B MpoTrpaMMe M0 XWMHHM YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU



C HOBBIMM IIPUOPUTETaMU B CHCTEME CpeaHero obmero ooOpas3oBanus. Ceronns
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTEMEHU OTAAETCSA MPEANOYTECHHE MPaKTHIECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4YEeHMsI, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA
O0II€00pa30BaTEIbHON  OpraHU3alluy, BJIAJACIOIIEr0 HE HAOOpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOco0aMH W YMEHHUSMU aKTUBHOTO
IOJyYEHUS 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM KU3HU JJISl pEICHUs MPAKTUUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHuM npeamera «XUMUsS» JOMUHHUPYIOLIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

ajanranus oOydYarolMXCs K YCJIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUpPOBaHNE MHTEIJIEKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHre y o0ydaromuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHainu3a ©W  00paboTku  uH(OpMaAIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHHUS OTIBITA IEATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MO3HAHUU
XUMHH, a TaKXe JJs OLEHKH C MO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATENIbHBIX HHTEPECOB, HWHTEIUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW O00yYarolMXCsi: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOpETaTh HOBbBIE
3HaHUS MO0 XWMHU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, HCIOIB30BATH
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl IOMCKA U aHalIM3a y4eOHOM U HayyHO-
MOMYJISIPHON MH(POPMALIMKA XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, INpU IUIAHUPOBAHMM U TPOBEACHUU XHUMHUYECKOIO
IKCTICPUMEHTA;

BOCTIMTAaHUE Y 00yJarommXxcsl yOS)KIEHHOCTH B TYMaHUCTHUECKON HAMPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJM B PEIICHWH TJ00aIbHBIX MPOOJIEeM palMOHAJIBLHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI DHEPreTUYECKUX PECypcOoB U  COXPAaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TakKe MPUOOPETEHUs OMNbITa HCIOJIb30BaHUS
MOJyYEHHBIX 3HAHWWA N7l TMPUHITHS TPAMOTHBIX PEIICHWA B CUTYallUAX, CBS3aHHBIX
C XUMUYECKIUMHU SIBJICHUSMHU.

Henn w 3amauM  M3ydeHUs MpeaMeTa «XHUMHUS» MOJNYYUIH MOJPOOHYIO
METOJMYECKYI0 WHTeprperauuio B paznene «llmanupyembie pe3ysbTaThl OCBOCHHS
IporpaMMbl IO XUMHUW», Ojarogapss yeMy oOecrnedyeHo 4YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS UMEIOT IpPSIMOE OTHOLIEHHE K pealu3alMi KOHKPETHOM
LEJTH.



B yuebHOM muiane cpemgHero odiiero oOpazoBaHus IpeaMeT «XUMUs» 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).



COJEP)KXAHUE OBYYEHMUS'

10 KJIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4yeckorl XWMUU: €€ BO3HUKHOBCHHE, PAa3BUTHE W 3HAUYECHUE
B MOJIyYEHUM HOBBIX BEHIECTB M MATEpHAIOB. Teopus CTPOCHHS OPTraHUYECKUX
coenunenuii A.M. BytnepoBa, €€ ocHoOBHbIe MoOOKeHUSA. CTpPYKTypHBIE (DOPMYIIbI
OpPraHMYeCcKuXx BelecTB. ['oMonorus, nzomepus. XUMHUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne o kinaccupuKaluu oOpraHuyeckux BemiecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CHUCTEeMaThuecKasi) U TPUBUAJbHBIC HA3BAaHUS BaKHEHIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

IKCNEePUMEHTATbHbIE METO/IbI H3YUYeHHUsI BEIIeCTB U UX NMpeBpanieHuii

OsznakomiieHHEe ¢ 00pasliaMu OPTaHUYECKUX BEIIECTB M MaTepHaIaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEHIECTB, HAOIIOJCHUE U OIHUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB TIO TTPEBPAIICHUIO OPraHMYECKHUX BEIICCTB IMPY HArpEBaHUU
(raBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psifl. MeTaH u 3TaH — NpOCTeIme
MIPEJACTABUTENIN ATKAHOB: (DU3WYECKUE U XUMHYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUS
TOpPEHMUs), HAXOXKJIECHUE B MPUPOJE, MOJyUCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psAl. OTWIEH U MPOMUIEH —
MPOCTEHIINE IPEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIApaTalldd, OKHUCICHUS U IOJUMEpHU3aIlii),
MOJIy4YE€HUE U IPUMEHEHHUE.

Ankanauensl: OytagueH-1,3 u wmeTwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBA (peakmusi monuMmepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa ¥ pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYSCKUH PsI. ANCTHICH —
MPOCTEHIIINI MPEICTaBUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBA (p€aklUMu THIPUPOBAHMS, TaJOICHUPOBAHUSA, TUJApATAllMU, TOPEHUs),
MOJYYE€HHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nueckue 1 XUMUYECKUE CBOMCTBA (peakinu
raJIOTEHUPOBAHMSI W HUTPOBAHMS), MOJYyUYEHHE W TpPUMEHEHHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHUposaHus u
HUMPOBAHUSL), NOAyHeHue u npumereHue. TOKCUYHOCTb apeHOB. ['€HeTHYecKasl CBS3b
MEK]y YTIE€BOJOPOJAMHU, IPUHAIICHKAITUMHU K PA3TUYHBIM KJIACCaM.

! Kypcusom B TeKcTe BBIIEIEHBI DIIEMEHTHI COJAEPKAHMSA y4eOHOrO MaTepuana, KOTOPBIE H3yYaroTCs
B O3HAKOMHTEIFHOM IUIaHE W HE BKIIOYAIOTCS B COCTaB NPEIMETHBIX pe3ynbraroB ocBoenmss POII COO
Ha 0a30BOM YpOBHE.



[TpuponHbIE HCTOUYHUKH YII€BOAOPOAOB. [IpupoaHblil Ta3 U NOMyTHBIE HEPTIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOs! nepepadboTku He(TU: TIEPEeroHKa, KPEKUHT
(TepMuYeCKU, KaTanuTHyecKuil), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBINUIEHHOCTH W B ObITy. KaMeHHBIH yroib M NPOAYKTHl €ro
nepepadoTKH.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHHUS BEIIECCTB U UX npeBpameHnﬁ

O3HaKOMIICHHE C 06p33HaMI/I II1aCcTMacC, Kay4yKOB U PC3HUHBI, KOJIJICKOINH «HC(i)TB»
)41 ((yFOJII)>>, MOACIIMPOBAHHUC MOJICKYJ VIUICBOOOPOJOB U TaJIOICHOIIPOU3BOIHLIX,
IMIPOBCACHUC HpaKTquCKOﬁ paﬁoTblI IMOJIYUYCHHC OTUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00hEMa, KOJINYeCcTBa
HMCXOJHOTO BEIIeCTBA WM TNPOAYyKTa PEaKIWH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOAYKTOB PEAKIINH).

Kuciopoacoaepskamue opraHu4eckue coeIMHeHUs

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHHUE, PU3NUECKHUE U
XMMHUYECKHE CBOMICTBa (peakUuu C AaKTUBHBIMH MeETajllaMH, TajoreHOBOAOPOJaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJIaMUu crupToB. JleiicTBue
METaHOJIa ¥ 9TaHOJIa Ha OPraHU3M YeJIOBEKA.

MHOroaroMHble COUPTHI. DTUIICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO INEJIOYHBIMU MeTallJlaMH, KauyeCTBEHHas
peakiysi Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TIIMLEPUHA U DTUICHTIIUKOJIA.

deHo: CTpOCHUE MOJIEKYJIbI, (GU3NYECKUE U XMMHUYSCKUE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anbneruabl U kemonsl. opManbAeTU, alleTalbAECTHA: CTPOCHUE, (U3NUYECKUE U
XUMHUYECKHUE CBOMCTBA (pEaklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, KAauy€CTBEHHbIE
peakilnn), NOJy4eHHE U IPUMEHEHUE.

Ayemon: cmpoeHue, uzuyeckue u Xumuieckue ceoucmeda (Peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYEHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCyCHas
KHUCJIOTBI: CTpOeHHUE, GPU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHCIIOT, peakuus J3Tepuukanuu), mnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIIMX KAPOOHOBBIX KUCIOT. MbLIa KaK COJH
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEUCTBHE.

Cnoxxable >pUpbl KaK MPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['MApPONHM3 CIIOXKHBIX
a¢upoB. Kupsl. ['uaponns xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALMs YIJIEBOAOB (MOHO-, IW- U TOJHCAXapHIIbI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (Pr3ndecKre
U XUMHYECKHe CcBoicTBa (B3aumopeictBue c rujpokcugom meau(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3HI),
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HaXOXJIEHHE B MPHUpOJE, MPUMEHEHHe, Ononornueckas poib. Dotocunres. OpykrTosa
KaK M30Mep TIIFOKO3bI.

Caxaposza — npeocmagumeinb OUCAxapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumenenue.

Kpaxman u memmono3a Kak NpupojHbie MonuMepbl. CTpoeHue Kpaxmaia H
EJUTI0N03b. PU3NYECKUE M XUMUISCKUE CBOMCTBA Kpaxmaiia (TUIPOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIEePUMEHTAIbHbIE METO/Ibl H3YyYeHUsI BelIeCTB M UX NMpeBpanieHuii

[IpoBencHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKHCICHUE dTAHOJIA OKCHUIIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIHMIIEPUHA C TUIPOKCUIAOM
menu(Il)), ampaeruaoB (OKHCIEHHME aMMHUAdyHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBuMe Kpaxmaia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHIO XMMHUYECKOM peakinu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIeCTBA MJIM TIPOJYKTa pPEaKIMu [0 HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOTYKTOB PEAKIIHH).

A3oTcoaep:kaniue opraHudeckue coeJuHeHus

Amunvl. Memunamun u anuiun. cocmas, cmpoenue, uaudeckue u Xumuyeckue
ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMUL).

AMMHOKHCIIOTBI Kak aMdoTepHble opraHuyeckue coeauHeHus. duznmyeckue u
XUMHUUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIMHA). buogornueckoe 3HaUeHUE
aMUHOKHUCIIOT. [lenTuapl.

benkum kak TpUPOIHBIC BBHICOKOMOJIEKYJISIpHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEAKITUN Ha OSIKH.

JKCIEePUMEHTATbHBIC METObI M3YYCHHUs BELIECTB M X NPeBpaleHuit
Habmonenne u omnucaHue JEMOHCTPALIMOHHBIX OIBITOB: JCHATypalus OEJKOB
IIPU HarpeBaHUHU, IIBETHHIE PEAKIIUU OEIJIKOB.

BbicokomosieKkyJisipHble COeTUHEHUSI

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOTMMEPHU3aIINHU, CPEIHSSI MOJICKYJIISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3aIHs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmuien, NOIUNPONUTLEH, NOJUSUHUIXIOPUO, NOIUCTUPOIL).
Hamypanvnoitti u cunmemuueckue xkayuyku (6ymaoueHosbvlil, XJ10pONpeHo8bill U
usonpeHoswlii). Bonokuna: mamypanvhvie (X10NOK, wiepcmv, WENK), UCKYCCMBEHHblE
(ayemammoe 80J0KHO, BUCKO3A), CUHRMemu4ecKue (Kanpox u 1aecam,).
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JKcNepUMEeHTAbLHbIE MeTO/Ibl H3YUeHHUs BEelleCTB U UX NMPeBpaleHuii
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBSA3H

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MPU U3YYECHUH OPraHUYECKOM XHUMHH
B 10 KJacce oCyIecTBIsE€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KJacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOICHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToOM, JEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBa, (DU3UUECKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorust: knerka, opraHuzMm, Ouocdepa, OOMEH BEUIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BElIeCTBa (OEJIKH, YIIIEBOBL, )KUPbI, (DEPMEHTHI).

['eorpadust: MuHepanbl, TOpHbIE MOPOJIBI, IOJE3HBIE MCKONAeMbIE, TOIUIMBO,
PECYPCBIL.

TexHoOTHA: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIIUE
CpEIICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPEnapaThl, MAaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMUM

XUMHUUYECKHI dieMeHT. AToM. Aapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIIEMEHTHI.
Oco0eHHOCTH pacnpeieNIeHuUs SJICKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB IEPBbIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYypaIvs aTOMOB.

[lepuonnueckuit 3axkoH u llepmoguueckas cucTEMa XUMHYECKUX DJIEMEHTOB
JA.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuognueckor CHUCTEMBI
xumuueckux dyeMeHToB .M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMUYECKHMX JJIEMEHTOB M OOpa3yeMbIX HMH
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYIIAM U NEpPUOJaM. 3HAUYCHUE MEPUOIUYECKOTrO
3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBS3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJsIipHAsE W TOJISIpHAs, HWOHHAs, MeTauiMdeckas). MexaHu3mbl 0oOpa3oBaHUs
KOBAJICHTHON XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTtBa MOJEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BeUIECTBA. THUIbI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkiatypa HeOpraHMYeCKHX
BellecTB. ['eHeTnueckass CBA3b HEOPraHMYECKUX  BEUIECTB, MPHUHAJICIKAIINX
K pa3JIM4HbIM KJIACCaM.

Xumnueckas peakius. Kinaccudukanuss XuMUYECKUX peakiuii B HEOPraHU4eCKOM
M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHSI MacChl BEUIECTB, 3aKOH COXPAaHECHUS M
MIpEBpAIEHUS] SPHEPTUHU NPU XUMUUECKUX PEAKIUSIX.

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

Onextponutuyeckass auccounanus. CunbHble U cnalOble 3nekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpasbHas, 1mejaounas. [lonsamue o0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
OpP2AHUYECKUX BeUleCms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lowamue 06  anekmponuze
pacniaeos u pacmeopoe coneu. llpumenenue snexkmponusa.

JKcnepuMeEHTAJIbLHbIE METO/IbI H3YUEeHHUs BEellleCTB 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 YHHUBEPCATBHOTO WHIAUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbiX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
pEAKLIA.

PacuérHble 3a1a4n
Pacyérpl Mo ypaBHEHHSIM XUMHUUYECKHX PEAKIMK, B TOM YHUCIE TEPMOXHUMUUYECKUE
PACUETHI, PACUYETHI C UCTIOJIB30BAHUEM MOHSATHS «MACcCOBas J0JISI BEIIECTBAY.

Heopranuueckass xumust

Hewmeramnel. Ilonoxenue HemetaioB B Ilepuoanyeckoil cucreMe XUMHUYECKHUX
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
KHCJIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IpyuMeHeHne BaXXKHENIIUX HEMETAIUIOB U KX COCIMHEHUM.
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Meramnbl. Ilosoxkenne wmertauioB B Ilepuoauyeckor CUCTEME XHMHUYECKUX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBodcTBa  MeTaioB. CIulaBel  METaJLIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMUYECKUE CBOMCTBA BAKHEUIINX METAJJIOB (HATPUM, KaJIHil, KaJIbI[Ui, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUH.

OOuue crnocoObl MoaydeHus: MetamoB. Memannypeus. Kopposus memainnos.
Cnoco6ul 3auumst om xopposuu. lIpuMeHeHre METAJIOB B OBITY U TEXHHUKE.

JKCNepUMEHTAJIbHbIC METO/AbI H3YYCHUS BelleCTB U UX NpeBpaleHu i

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) MPOAYKTOB PEaKIMH, €CJIM OJHO U3 BEIECTB
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 00 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO TMOJYYEHUS
Ba)KHEUIIINX BEIIECTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTe€pualibl,  KPAacKW, CTEKJIO, KEpaMuKa,  MaTepuaJIbl
JUIS1 DIIEKTPOHUKY, HAHOMAaTEpHUasibl, OPraHUUECKUE U MUHEPAIHHBIC YI0OPECHHUSI.

XuMHsT W 3J0pOBbE YEJOBEKA: IMpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBwia OE30MAaCHOTO 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.

OO61re ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOJIONEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SABJICHHUE.

dusuka: maTepus, JHEPIUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, 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, OOMEH BEILIECTB B OpraHU3MeE.

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

TexHomorus: XuMUYecCKass MPOMBIIIJICHHOCTh, METAIYPIUs, TPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpHaliOB, CEJIbCKOXO3SIIICTBEHHOE  IPOW3BOJCTBO,  MHILEBas
MPOMBIIIIEHHOCTD, dbapmaneBTUYECKAS IIPOMBIIIEHHOCTD, IPOU3BOJICTBO
KOCMETHUYECKHX  TMpernaparoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTepHaJIoOB,
3JIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 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
pPE3yIbTATOB OCBOCHHS MPOTPAMM CpPeIHEro 001ero oopa3oBaHus SBISCTCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOAXO/I.

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

OCO3HaHHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KUe MOTHBAIMU K 00YUYCHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

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

HaJIMYKE TPABOCO3HAHMS IKOJOTUYECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTH II€JIU
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
IPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMUA B OOIIIECTBE HOPMaMU U TIPaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOIUMHU TMPOIECCAaM  CAMOIIO3HAHMS, CaMOpPAa3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YyUYarOIIUXCSl.

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMeTra  «XUMHUS»  OTpakaroT
cOPMHPOBAHHOCTh  OMbITA TIO3HABATEIbBHOW W  TMPAKTUYECKOW  JIeATeIbHOCTH
oOy4Jarommxcs Mo peain3aluy MPUHATHIX B 0011I€CTBE 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, PEIICHNH Y4YeOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBIMOJIHEHHA XUMHYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH AESITEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIMTAHMS

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

YBOKEHUS K TIPOIECCY TBOPYECTBA B 0O0JIACTM TEOPUU H MPAKTUUECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHMKEHUS HAYKH €CTh pPe3yJbTaT
JUTUTEIBHBIX HAOIIO/ICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U TPAKTUKOB;

WHTEPECA M TO3HABATEIIBHBIX MOTHBOB B MOJIYYCHUH W MOCICIYIOIIEM AHAIINA3E
HH(pOpMaIK O MEPEIOBHIX JOCTIKCHHUSIX COBPEMEHHON OTEYCCTBEHHOM XUMMH;

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 HO3I/IHI/If/'I
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 TPaBUJI MHAUBUIYAITBLHOTO U KOJUIEKTUBHOTO O€30MacHOr0
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIMX 3[I0POBBIO U KU3HU JIIOCH;

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

5) TpyA0BOr0 BOCIIMTAHMSI:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B YU4E€OHO-HCCIIEI0BATEILCKOU IESITEILHOCTH,
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 pe3yJbTaraMm TPyJ0BOM ACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYIHLHON TPAEKTOPUH 00pa30BaHus,
Oynymeld mpodeccuu W peau3aiui COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I111eCTBA;
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6) 9K0JIOTNY€eCKOTr0 BOCTIUTAHUS:

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

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX MpoO0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEJIbI;

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MMOHUMAaHUs CreUM(PUKU XUMHUH KaK HAayKd, OCO3HaHMS €€ posid B (POPMUPOBAHUU
pPAallMOHAJIIBHOTO  HAy4YHOI'O MBILUICHUSA, CO3JAaHUM LEJIOCTHOIO IIPEACTaBICHUS
00 OKpY’KaroleM MUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXpAHEHHs PUPOIHOTO PAaBHOBECHS;

yOEXJIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
TYMAaHUCTUUECKOW HAMpPAaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHONW KYJIBTYpbI, pPEUICHUU TJIO0OATBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CHIPEBOM, YHEPTETUUCCKOM, ITUITIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTHUM MEAMIIMHBI, OOECIIEUEHUU YCIOBHM YCHEUIHOTO TpyAa M 3KOJOTUYECKH
KOM(OPTHOM KU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: IOHMMAaHUS CYLIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJydYaeMble
3HAHMS JJI aHajdu3a U OOBACHEHMS SIBJICHUN OKPYXKAIOIIEr0 MHpPa WU MPOUCXOMSIINUX
B HEM WM3MEHEHUH, YMEHHs JejlaTb 0OOCHOBAHHBIE 3aKIIIOUEHMSI HA OCHOBE HAyYHBIX
(aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XMMHUUECKHE 3HAHUS ISl PELICHUS
npo0JIeM B peasIbHbIX KU3HEHHBIX CUTYALIUSX;

MHTEpeCca K MMO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUW MO XUMHHU B COOTBETCTBUM C KU3HEHHBIMU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3IUYHbIX cdepax MpodeccrnoHalIbHOMI
NEATEIbHOCTH.
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METAIIPEIMETHBIE PE3YJ/IBTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHUS YUEOHOT0 IpeaMeTa « XMMUsS» Ha yPOBHE
CpeaHero o01ero o0pa3oBaHUs BKIOYAIOT:

3HaYUMBbIE IS (dopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCHUIUTMHAPHBIE (MEXIpPEeIMETHbIE) OOIleHayyHble TOHATHUS, OTpa)Xarolue
IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CHEIU(PUKY METOI0B MTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

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

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE YU€OHbIE AEMCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeameTHbIe pe3yJIbTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJoruueckue JelcTBUA:

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

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

KCMOJIb30BaTh IPU OCBOECHUH 3HAHHUU MPUEMBI IOTUYECKOTO MBIIIJIEHUS — BBIJICIISITh
XapAKTEPHbIC MPU3HAKH TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BAaTh
COOTBETCTBYIOIIUE TOHATHUS JIJIs1 0OBSICHEHUSI OTJETbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUSA W KPUTEPUM JJIsl KJIACCU(PUKAIIUU BEIIECTB U XUMHUUYECKUX
peaKuu;

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) B7eMEHTa, XuUMUYecKas (opMmysia, ypaBHEHHUE XUMUYECKOW pEaKIuu —
P pelIEeHUH YYEOHBIX MMO3HABATEIHHBIX M MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPEICTABICHUS JJISl BBISBJICHUS XApPAKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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ba3oBble ucciaenoBarTeabCcKue JeCTBUS:
BJIaJICTh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIUIA;
dbopMyTUpOBaTh N U 3aJa4l WCCIEAOBAHMS, WCIIOIH30BATh MOCTABIICHHBIE H
CaMOCTOSITEILHO C(HOPMYITHMPOBAHHBIE BOIMPOCHI B KAU€CTBE HHCTPYMEHTA MTO3HAHUS U
OCHOBBI U1 (POPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX
CYXICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U MIPOBEACHUS YUCHUUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIICHHUS U
BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PpE3YyJbTATOB HCCIECNOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUYET O MPOJIeTaHHON padoTe;

pruOOpETaTh OMBIT YICHUUYSCKOM MCCIIEIOBATEILCKON U MMPOSKTHON JISITEIIbHOCTH,
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 XMUMUYECKOTO COJAEp)KaHUA, CIpPaBOYHbIE mocoOus, pecypcel HTepHeTa),
aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKH
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(opMyIMpOBaTh 3aMPOCHl U IPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHbOpMaIMu, HEOOXOAUMOMH JIJIsl BBITTOJTHEHUS yUEeOHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA,

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMy MpencTaBieHHs WMHOOpMaIUu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

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

UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CHUMBOJMYECKHE  CpE/ICTBa
HATJISITHOCTH.

KoMMyHHKaTHMBHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeCTBUA:

3alaBaTh BOIPOCHl TO CYIIECTBY OOCyXIaeMOW TeMbl B XOJE Juajora
W/WMU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYIUPOBATH CBOM  IPEIJIOKCHUS
OTHOCHTEJIFHO BBIMIOJHCHHS TIPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAllMCd pe3yJbTAaTOB ITO3HABATCIIBHON JIEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHHUKAMHU TPHU BBITTOJTHCHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYCCKONH padOThl IO HCCICAOBAaHUIO CBOWCTB
M3Y4YaeMBIX BEIIECTB, peaTM3aIlMi y4eOHOTO MpOeKTa W (OPMYITUPOBATH BHIBOJBI
0 pe3yjbTaTaM NPOBEIEHHBIX HMCCICAOBAHUN MyTEM COTJIACOBAHUS IMO3HUIIMHA B XOJIC
o0Cy»XeHust 1 0OMEeHa MHEHUSMHU.
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PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE eliCTBUSA

CaMOCTOSITENIFHO ~ IJIAHUPOBAaTh M OCYIIECTBISATh CBOIO  IMO3HABATEIHHYIO
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 MOTyUeHUs] HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIINIX;

OCYULIECTBJISITh CAMOKOHTPOJb CBOEH JESATEIBLHOCTH HA OCHOBE CaMoOaHalu3a U
CaMOOICHKHU.

NPEAMETHBIE PE3YJIBTATHBI
10 KITACC

[IpenMeTHble pe3ynpTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKON COCTABIISIOLIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUU SIBJIEHUW TPUPOBL, B (HOPMUPOBAHUN
MBIIUIEHUS U KyJIbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pELIeHUs] MPaKTUYECKHX 3aJad M SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO U IPUPOIAHOU CpELIE;

BJIAJICHUE CUCTEMOUM XMMHUYECKUX 3HAHNUW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraloIINe
HNOHATUA (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas 000JO0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBLHOCTh, XUMHUECKasl CBs3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIIEHHAs), MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIIEPOIHBIH
cKeneT, GyHKIMOHaIbHAs FpyIa, pajguKall, U30Mepus, U30Mepbl, TOMOJIOTUYECKUH psi,
TOMOJIOTH, YTJIEBOJAOPOABI, KHCIOPOJA M a30TCOIAEpkALIUME COEAUHEHHS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannueckux BemectB A.M. ByTiepoBa, 3ak0OH coXpaHEHHUs] MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHUs IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJIICHWM,
(bakToJOrMYecKue CBEIAEHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUH M 0e30MacHOM
UCIIOJIb30BAaHUU BAXKHEHMIIMX OPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKON
NEATEIBHOCTH YEJIOBEKa,;

c(hOPMUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTepHble MPU3HAKU TOHSATHUH,
YCTaHaBJIMBAaTh HMX B3aWUMOCBA3b, MCIIOJB30BaTh COOTBETCTBYIOLIME  IOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALIEHUN OPTaHUYECKUX COEANHEHNN;

c(OPMHUPOBAHHOCTh ~ YMEHHMM  HUCHOJNB30BAaTh  XMMHUYECKYI0  CHMBOJIUKY
JUTSI COCTABJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM ) hopMyT
OPraHWYECKUX BEIIECTB U YPAaBHEHMM XUMHUYECKUX PEAKLHM, U3rOTABIMBATH MOCIIH
MOJIEKYJl OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh NPUHAMIECKHOCTh HU3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHUIO K ONMPENEIEHHOMY KIACCy/TpyIne
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COelMHEeHUN  (YIJIEBOJAOPOAbI, KHUCIOPOA M  a30TCoJep)Kalllue  COEJUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknatrype ([UPAC), a Takke NPUBOAWTH TPUBHAIbHBIE HA3BaHUSl OTIEIbHBIX
OpPraHUYECKUX BEIECTB (ITUJICH, MPOIWJICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (DEeHOI,
dbopMmanbaerua, aneraibAerya, MypaBbUHas KHUCIOTa, YKCyCHasl KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KKCIIOTA, TITI0K03a, GPYKTO3a, KpaxMall, HEeJUTI003a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUS ONIPENEISATh BUbI XUMUYECKOMN CBSI3U B OPraHUYECKUX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh yMEHHUS TNPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemecTB A.M. byTiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30i1, METaHOJ, AITAHOJ, ATWICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHasi U YKCYCHasl KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBS3b MEXAY HHUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMI ¢ UCTOIB30BAaHUEM CTPYKTYPHBIX (OpMyII;

c(hOPMHUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaTb HCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yrojib), CIOCOOBl MX MEPEePadOTKH W MPAKTHUECKOE
IpUMEHEHUE POAYKTOB NepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN POBOAUTH BHIYUCIICHHUS 110 XUMUYECKUM YPABHECHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WJIM NPOJAYKTAa PEAKUUU [0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX  BEIIECTB
WJTU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUM BEIIECTB U XUMHUYECKHUX
ABJIICHUA (HAONIIOZICHHE, WM3MEPEHHE, HKCIIEPUMEHT, MOJIEITUPOBAHME), UCIOJIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUW COOJIIOAaTh TMpaBWIa IMOJIb30BAHUSI XUMUUYECKOU
MOCY/101 1 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE TPABUIIA OOPAIICHUS C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB;

chOpMUPOBAHHOCT, ~ YMEHWM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB NPU HArpEBaHUU, MOJIYUYEHUE
ATUJIEHA W HM3yYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
neHaTypanus OENKOB MpW HarpeBaHUM, I[BETHBIE PEAKIMU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU O€30MaCHOCTHU MPHU OOPAILIEHUHU C BEIIECTBAMU U JJaOOPATOPHBIM
000pyZIOBaHUEM, MPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3alliCU YpaBHEHHUI COOTBETCTBYIONIMX peaKIUid U POPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTUYECKHM  aHAJIM3UPOBAThb  XUMHUYECKYIO
UH(pOpMaIMIO, OJyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOM MH(pOpMAIHH,
WHTepHeT U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI CO0JII0/1aTh IPaBUJIa 3KOJOTHUECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’Kaolllel MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, NOHUMAs cMbIca rokazaTens [TK,
NOSICHSATh HAa TMPUMEPAX CHOCOObI yYMEHBIIEHUS W MPENOTBPALEHUS HX BPETHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

UIg  00yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIANIMX OOYYarOIIMXCS: YMEHHE HCIOJIB30BaTh PebedHO
TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins A 3anucu XumMuueckux (Gpopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUSA Kypca «OOIas M HeOpraHUYecKas XUMUSDY
OTPaXkKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KApTHUHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SIBICHUW TPUPOJbI,
B (OPMUpPOBAHMM MBIIIJIEHUS W KYJIbTYphl JUYHOCTH, €€ (PYHKIHOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW JJII PEIICHHS NPAKTHYSCKUX 3aJ]ad M IKOJOTHYECKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOJIHOM CpEIE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- DJIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCT, CTENCHb OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJCHTHAas,
MOHHAs, METAJTTMYECKasi, BOJOPOIHAS ), KPUCTAIUIMUECKAsT PEIIETKA, TUITBI XUMHUYICCKHUX
peaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJHUTHI, FIEKTPOJUTHIYECKAs AUCCOLMALNS,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM PpEAKIHMH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS DICKTPOJMTHUYECKON JTUCCOIMAIINH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3akOH COXpaHEHHUS MACChl BEIIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] SHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHUMAHUSI TMPUYMHHOCTU M CUCTEMHOCTH XHMMUYECKUX SIBJIICHHM, (PAKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYECHUN U 0€30MIaCHOM MCIOIb30BAaHUH BAXKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMM BBISIBJSITh XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh MX B3aWMMOCBS3b, HCHOJIb30BaTh COOTBETCTBYIOIIME  IOHSTHUSA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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cOPMUPOBAHHOCTh ~ YMEHHMH  HKCIOJNB30BAaTh  XUMHYECKYID  CHMBOJIUKY
Ui cocTaBieHus (GOpMyJ BELIECTB W YpPaBHEHUW XUMHUYECKUX  PEaKIUi,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHAK, Tall€Has U3BECTb,
Herami€Hasi U3BeCTb, IUTHEBASI COA, IUPUT U APYTHE);

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 BEIllecTBa (ATOMHAs!, MOJIEKYJIApHAsl, 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
BEI[ECTBA — METAIbI U HEMETaJUIbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, aM(pOTEepHBIC
TUJIPOKCH/IBI, COJIN);

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

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 14 mnepuonoB Ileprogmyeckol CHCTEMBI XUMHUYECKUX
anemeHToB JI.W. MeHaeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIII,
«QHEPreTUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XAMHUYECKUX AJIEMEHTOB M MX COCIUHEHUU 1O mepuoaam u rpynmnam [lepuoamyeckoit
cucTeMbl XUMHYeckux 3jieMeHToB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYLIECTBOBAHME TIE€HETUYECKOM CBSI3M MEXKIY HEOPraHWYECKMMH  BEIIECTBAMH
C IOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKLINM;

chOPMHUPOBAHHOCTh ~ YMEHHSI  KJIACCU(PUIIMPOBATh  XUMHUYECKHE  PEaKIUu
[0 pa3MYHBIM MpHU3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEMJIOBOMY
ahdexTy peakuuu, H3MEHEHUIO CTETNeHEH OKHUCICHUS JJIEMEHTOB, OOpPaTUMOCTHU
peaKiMK, YYaCTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHMS PEaKUUW Pa3IMYHBbIX THUIIOB,
MIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, yYWTHIBAs yCJIOBHSI,
MPU KOTOPBIX ATH PEAKLNU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKLUMH,  IMOATBEPKIAOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

c()OPMUPOBAHHOCTh ~ yYMEHUH  pPACKpPHIBATH CYIIHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OallaHca 3TUX
peaKuuii;
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c(hOPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT Pa3IUYHbIX (HAaKTOPOB; XapakTep CMEILIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUYECKHUE MPOLIECCHI, JIexKallInue
B OCHOBE MPOMBIIUICHHOIO TIOJIYYE€HUS CEPHOM KHUCIOThI, aMMHAaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0iemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TTPOBOIUTH BEIYUCIICHHSI C UCTIOIB30BAHUEM TIOHSATHUS
«MaccoBas J10J1s1 BEIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUYECKHUX
peaKkIMsIX, MacChl BellecTBa Wik 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, TEIJIOBOTO 3 dekTa
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 COOTBETCTBUM C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKHUX OTBITOB;

chOPMUPOBAHHOCTh ~ YMEHHMM  IJIAHUPOBATh U BBINOJHATh  XMUMHYECKUN
AKCHEPUMEHT (pa3lioKEeHUEe TMEepOKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONPEAEIECHUE CPEIlbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAMKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, Peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cyb(dar-, KapOOHAT- U XJIOPUJI-aHHUOHBI, Ha KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy 1 «Hemeramib)
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
KOMMYyHUKaruu, HTepHeT u Apyrux);

c(hOpPMHUPOBAHHOCTH YMEHUH COOIOAThH MIPaBUiIa YKOJIOTUUYECKH TIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOU JACATEIHHOCTU B IIENISAX COXPAHECHUS CBOETO 37I0POBbS U
OKpYXarlel NPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBUS HA >KUBBIC
OpraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMass CMbICH mokazarens [IJIK, moscHsITh
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHU3M YEJIOBEKA;

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

JUTSL CJICTIBIX M CJIA0OBUSIIMX OOYYaIOIIUXCS: YMEHHE HCIONbh30BaTh PelbedHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nys 3anucu XxuMudeckux Gopmyi.
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10 KJIACC
HanmenoBanue
Ne KomuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3aenoB U TEM IIporpaMmHoOe coziepKaHue
/o 4acoB 00y4aromuxcs
y4eOHOTO MpeaMeTa
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH
1.1 | Ilpeamer 3 IIpenmeT opraHu4eCKOM XMMHUU: PackpbIBaTh CMBICI H3y4aEeMbIX
OpraHUYECKON XUMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE U MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus ctpoeHust 3HA4YCHUE B MOJYYCHUU HOBBIX BEILIECTB MIPU3HAKH ), YCTAHABIUBATH UX
OpTraHUYECKUX 1 MatepuaioB. Teopus cTpoeHus B3alUMOCBS3b.
COEJIMHEHUN OPTraHUYECKUX COCTUHECHUI [TpuMeEHSTh ONOKEHUS TEOPUU

A.M. Bytnepona

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkenusi. CTpyKTypHbI€ (hOPMYJIBI
OpraHu4ecKux BeulecTs. ['omonorus,
n3oMepust. XUMHUYECKas! CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIE
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiaccupuKauuu
oprann4eckux semects. Homenknarypa
OPTaHUYECKUX COCAUHCHUHN
(cucTeMatrueckas) U TpUBHAIbHbBIC
HA3BaHUS BAKHEUIINX ITPEICTABUTEIIEH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCIePUMEHTATIbHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

CTPOEHUSI OPraHU4YECKUX BELIECTB

A. M. bytnepoBa i1 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMAYECKYO CUMBOJIUKY
JUTS1 COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIéHHOM ) PopMyIT OPraHUIECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(oxuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpbIBaTh poJib OpraHu4E€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e JleMOHCTpauu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMu
Ha MX OCHOBE;

— OTIBITHI 10 MTPEBPAICHUIO
OpPraHUYECKUX BEIICCTB PH HarpEBaHUU
(rutaBieHue, 0OyTIMBaHUE U TOPEHUE).

e JlaGopaTopHBbIE OTBITHI:

— MOJICTTUPOBAHUE MOJICKY T
OpPTaHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HabiroaTe 1 onucsiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [lpenenbHbIe
YTIEBOIOPOABI —
aITKaHBI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM psia. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, TOTYUYEHUE U
MpUMEHEHNE

2.2 | HenpenenpHbie
YTJIEBOJIOPOIbL:
AJIKEHBI, aJIKa/INEHBI,
AJTKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH PsiA. DTHIIEH —
MIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMUYECKUE CBOWCTBA
(peakuuu ruIpUpOBaHMUs,
raJIOT€HUPOBAHUSA, THpATALINH,

PackpbIBaTh CMBICIT U3yUYaeMbIX
MOHSTUH (BBISIBIISITh KX XapaKTEPHBIC
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

MIPU OITMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPraHUYECKUX
COCIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BELIECTB.

YcranaBauMBaTh NPUHAAJIEKHOCTD
BEILECTB K OIPEACIICHHOMY KJIacCy

27



denepanbHas padouas nporpamma | Xumus. 10—11 kimaccer (6a30BbIi yPOBEHB)

OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
Hax0JICHUE B IPUPOJIC, TOTYUCHHUE U
MIPYMEHEHUE.

Ankaauensl: Oytaauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, peaKIUs MOJIMMEpU3aLINH,
pUMEHEHUE (1151 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U Pe3HUHBI).

AJIKHHBI: COCTaB M OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUH PsiJ.
ANETUJIEH — MPOCTEUIITUI
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, PU3NUecKue u
XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B IIPUPO/IEC, TTOTYyUYCHUE U IPUMEHEHHUE

2.3

ApomaTudeckue
YTIIEBOIOPObI

Apenbl: O€H30J1 U TOIYOJ, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYJI,
(bU3UYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTyUYEHUE

1 IpuMeHeHne. Biausaue 6en3ona

Ha OpraHu3M uejoBeka. [ eHeTnyeckas
CBSI3b YIJIEBOIOPOJIOB

YIJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CITOCOOBI TTOTYUYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3INUHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUJICHA, alleTHIIeHa, OyTaanena -1,3,
OeH30J1a, TOJIy0JIa).

BbISIBISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKIHM C UCITOIB30BAHUEM

CTPYKTYPHBIX (hOpMYJI.
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2.4

[Ipupoaubie
UCTOYHUKH
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbIe HEPTAHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutudeckuid). [TpoayKTel
nepepaboTKu HEPTH, X IPUMEHEHHE
B MPOMBIIIVICHHOCTH U B OBITY.
KameHHBI yrosb ¥ IPOIyKTHI €T0
nepepadoTKH.

JKCNepUMeHTATIbHbIE METOAbI
N3y4eHHs BellecTB

U MX NIpeBPalleHMIi:

e J[emoHCTpaIUu:

— xoutekiun «HepTb» u «YTomaby;

— Buaeo(dparmeHT «Bynkanuzamus
PE3UHBI.

e JlaGopaTopHBIEC OMBITHI:

— Ka4eCTBEHHOE OMpeIeNICHHe yriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
MJ1aCTMAcC, KayqyKOB U PE3UHBI;

— MOJIETUPOBAHUE MOJIEKY I
YIJIEBOJOPO/IOB U
raJIOr€HONPON3BOAHBIX.

e [IpakTHueckue paboTHI:

Ne 1. TTonydenue sTuIeHa U U3yUYEHHE
€ro CBOUCTB.

XapakTepu3oBaTh HCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — TPOBEICHHE,
HAOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
NoCybl ¥ 000PYyIOBaHUS, a TAKXKE
npaBuiiaM oOpallleHus C BelleCTBaMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI JTAOOPATOPHBIX OTIHITOB U
MPAKTUYECKHUX padoT M0 MOJIYYEHUIO U
U3YYCHHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTs pe3yiabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOLIMX PEAKLIMI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHUS MOJIEKYJIISIPHOM
(bopMyJIbl OPraHUYECKOro BEIEeCTBa,
M0 YPaBHEHUIO XUMUYECKON PEaKIIUU.
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e Pacuérnble 3amaun:

— OIIpEJETICHNE MOJIEKYJIIIPHON
(opMyJIbI OPraHUYECKOTO BELIECTBA

II0 MaCCOBBIM JIOJISIM aTOMOB
XUMHAYECKUX DIIEMEHTOB;

— Ppacu€Thl I10 YPABHEHUIO XUMUYECKOU
peakuuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISAATH CBOIO TIO3HABATENIBHYIO
NeSITETbHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeIbHOCTH

Hroro no pazgeny

13

Pa3znen 3. Kuciopoacoaep:ka

IHUE OPraHu4Ye€CKUuEC COCIUHCHUHA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIESCKHE K XUMUYSCKUE
CBOMCTBA (peaKyu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOIeMCTBHE CO ICTOYHBIMU
MeTaJlIaMH1, Ka4eCTBEHHAs pEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).
du3noaornyecKoe aAeicTBUE

Ha OpraHu3sMm uesioBeka. [I[pumMenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

MIPU ONMCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIE¢HHOM ) (hOPMYJT OpPraHUYECKUX
BEIIECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMPEJACICHHOMY KJIaccy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATIbHBIC HA3BAHMS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHocTh (heHOIIa, ero
(hU3M0I0TNYECKOE JICUCTBUE

Ha opraHu3M denoBeka. [I[pumeHenne
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 3hupbl

Anpaerunpl: popmanbaerua u
alneTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkue 1 XuMHUYECKHe CBOMCTBA
(peakiuu OKUCIEHUsI U BOCCTAaHOBIICHHUS],
KAueCTBEHHbIC PEAKILIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OJIHOOCHOBHBIE MPEICTBLHbBIC
KapOOHOBBIE KUCIIOThI: YKCYCHast
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKus
TEepUPUKALINN ), TOTTYUEHUE U
npumeHenue. CteaprHoBas U OJIEMHOBAs
KHUCJIOTBI KaK MPEJICTaBUTENN BbICIIUX
KapOOHOBBIX KMCIIOT. Mblla Kak coJIi
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnosxHble 3(pUpbI KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCIOT. [ maponus
CJIOKHBIX 3(pUpOoB. JKHUphl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPIKAIINX COCTMHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYUYECHHS TUITUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeTruaa,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJITFOJIO036] ); BBISBIIATh T€HETUUECKYIO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHCHUSIMH
COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OmnuceIBaTh COCTaB, XUMHYECKOE
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHHUE

JUTSL AKABHEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3/ICUCTBHUS
Ha JKMBBIE OPTaHU3MBbI ONTPEAETICHHBIX
OPTraHUYECKUX BEIIECTB, MOSICHATh

Ha IIpUMepax CrocoObl YMEHbBIIICHHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. [ ' uApOIN3 KUpOB

3.3

YTieBoanl

VYrieBoibl: cocTaB, KiIaccuduKaius
YIJIEBOJIOB (MOHO-, TU- U
nosucaxapubl). [roko3a —
MIPOCTEUIINN MOHOCAXAPU:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbL,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B PUPOJIE,
MPUMEHEHHUE TIIFOKO3bI, OO0 HYeCKas
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. Opykrosa Kak
H30MeEp TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxXapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uennrono3a Kak NpupogHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmarna (THAPOIU3,
KaueCTBEHHAsI PEAKIIMsI C MOJIOM).
JKCIePUMEHTAIbHbIE METOABI
H3y4eHUs] BellleCTB U UX MpeBPaLeHUil:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JJa00paTOPHBIE OMBITHI U
MpaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
HoCyZbl U 000pYyIOBaHUS, a TAK¥KE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

U MPAKTUYECKUX padOT MO MOITYYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpencraBiATs pe3yabTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMUYECKON peaKIuu.
CaMOCTOSATENBHO TUIAHUPOBATh U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
NESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIEC ONBITHI:

— FOpPEHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcugom meau(1l);

— KaQYECTBEHHBIE PEaKLIUU AJIbJIETHIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aMMO/JICHCTBHE Kpaxmala ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHblie 3agauu:

— ONPENEIICHUE MOJIEKYJISIPHOU
(bopMyJIbI OPraHUYECKOTO BELIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 110 Macce
(00BEMyY) TPOTYKTOB CTOPAHUS;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOU
peaxkuuu

y4acTHe B TPYIIOBOH yueOHOM
JIEATEIIbBHOCTH

Hroro no pazaeny

13

Paznen 4. A3oTcoaep:kanue OpraHnyecKue coeInHeHus

4.1

AMUWHBI.
AMUHOKUCIIOTHI.
benkn

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, PU3HUECKHUE U
XUMHUYECKHE CBOMCTBRA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBIISATH UX XapaKTEPHbIE
MPU3HAKH), yCTAaHABINBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTAMU U TOPEHUS ), HAXOXK/ICHUE

B NpUpOAe. AMUHOKHUCIIOTHI KaK
amM(pOoTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornueckoe 3Ha4EHNE AMUHOKHCIIOT.
CuHTE3 MenTUI0B.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JIEeHaTypalys, Ka4eCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCIePUMEHTATIbHbIE METOAbI
U3y4YeHUsl BelleCTB M X NMpeBPalleHHii:
e J[emoHCTpaIuu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaAHUY;
— IIBETHBIC PEAKIUU OEIIKOB

COOTBETCTBYIOIINE MTOHSATHUS
IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MpeBpalleHU OPraHuYeCKuX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN ) (OpMyJT OpPraHUYECKUX
BELIECTB.

Onpenensars NPUHALIEKHOCTh BEIIECTB
K OIPEIEIICHHOMY KJIACCy 110 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CIIOCOOBI MOTYUYEHUST TUTTUIHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COeIMHEHUI (METUIaMUHA, TIUIMHA,
OCJIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha MIPUMEpPAX 3HaUCHUE OEIKOB

JUIsl OpraHn3Ma yesioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HA0I0IaTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATh CBOIO TO3HABATEIIbHYIO
NESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNmnoBor yueOHOH
JeSTENbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJ/IsipHbIe COeINHEHUS

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHECHUI:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSISA
MoOJIEKyJsipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAMHEHUN — MTOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

[TnacTmaccsl (MOAUATHIIEH,
MIOJIUITPONUIIEH, MOJIUBUHUIIXJIOPHUI,
nonauctupodt). HatypaiibHslii 1
CUHTETUYECKUE KAYyUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
U30IPEHOBHIN). BonokHa: HaTypasibHbIe
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,

Bianets n3y4yaeMbIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHITUN U IPUMEHSTH ATH
MOHATHS TIPU ONKMCAHUU COCTaBa U
CTPOCHHUSI BHICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEILIECTB,

JJ1s1 OOBSCHEHUS OTJIETIbHBIX (DAKTOB U
SIBJICHU .

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUJISL COCTABJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPABHCHUM PEaKLUN
MOJIMMEPHU3AIUU U TTOJIMKOHICHCAIINH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4YyKOB,
HanOoJIee pacpoCTpaHEHHBIX BUIOB
MJ1aCTMAcC, BOJIOKOH; TPUMEHEHUE
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BHCKO03a), CHHTETHYECKHE (KarpoH 1
JIaBCaH).

JKCNePUMEHTAIbHbIE METOAbI
H3y4eHUs] BellleCTB U UX MpeBPaLIeHUIl:
e J[emoHCTpaIUu:

— O3HAKOMJIEHHE C 00pa3uaMu
MIPUPOHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4yKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HA0JII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3zeiioB U TEM [IporpammHoOE copepKaHue
m\n 9acoB 00yYaronmxcs

y4e0HOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

Ctpoenue aToMOB.
[Tepuoanueckuii
3aKOH U
[Tepunoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aTOMa, U30TONBI. DIIEKTPOHHA
0001104Ka. DHEPreTHYECKHUE YPOBHHU,
OTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeiesieHUs JIEKTPOHOB

0 OpOUTAISIM B aTOMaxX MajbIX U
OOJIBIIIUX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTypaIust aTOMOB.
[lepnoanueckuii 3aKOH U
ITepuoauueckasi cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
NEPUOANYECKOT0 3aKOHA U
[Tepuoauyeckoii CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
U CJIOKHBIX BEIIECTB IO rpynmnam u
nepuojaM. 3HaueHue NePUoANIECKOro
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /I. 1. MeHaeneeBa u
JIEMOHCTPHUPOBATH €TI0
CUCTEMaTU3HUPYIONIYIO,
OOBSCHUTETHHYIO M IPOTHOCTUYECKYTO
byHKIUY.

XapakTepu30BaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 nmepruoaoB, UCTIONB3YS
MOHSATHS S-, P-, 0-2/1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COEAUHEHUMN

10 MEPHUOJIaM U rPyIIIam
ITepnoanyeckon 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:

Buaet Tabmun «llepuoanueckas cucrema
XUMHUYECKHUX 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 CTPOEHUS.

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

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopbl. KonnyecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEILIECTBA B pacTBOPE).

PackppIBaTh CMBICIT N3y4YaeMbIX
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,
METaJUIMYECKOU, BOJOPOIHOM)

B COEIMHECHUSX; TUIT KPUCTANIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTe BAJIGHTHOCTh U CTETIEHb
OKHCJICHUSI XUMUYECKUX JIEMEHTOB

B COEIMHEHUSX PA3JIMYHOIO COCTABA.
[TpoBOANTH BBIUKCIICHUS

C UCIIOJIb30BaHUEM MTOHSTHS «MaccoBas
JIOJIsl BELIECTBA B PACTBOPEY.

Bianets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanys HeopraHM4eCKUX
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCIePUMEHTAIbHbIC METOAbI
U3yYeHHUs BelleCTB M UX NpeBPalleHuii:
e JleMOHCTpaIuu:

— 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
COXpaHEHMS U MPEBPALCHUS SHEPTUU
IPU XUMUYECKUX PEaKIUsX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3uuHbIX pakTopoB. OOpaTrMbIe
peakuru. XUMHUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUIOLIME HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laTenbe.
DJIEKTPOJIUTHYECKAS TUCCOLNAITHS.
CuinbHBIE U ci1a0ble AMeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCa,
HEUTpalibHas, [eIouHasAs. BogopoaHbii

MOHATHUSIMHU.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOM PeaKkiluy OT pa3iIuIHbIX
(hakTopoB.

Onpenensatb XxapakTep CMEIIeHUs
XUMHUYECKOTO paBHOBECHUS

B 3aBHCHMOCTH OT BHEIIIHETO
BozjaeiicTBus (mpunuun Jle [latensbe).
CocTaBiiTh ypaBHEHUS PEAKIHil
pa3JIMYHBIX THIIOB; MOJIHBIE U
COKpalIEHHbIEC YPAaBHEHUS peaKIUi
MOHHOTO 0OMEHa, yUUThIBasl yCIOBUS,
IPU KOTOPBIX ATH PEAKIIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — IPOBEJCHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUYECKHE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PAaCTBOPOB BEILECTB, peaKLUi
MOHHOTO 0OMEHA, BIUSHUIO PA3ITUIHBIX
(bakTOpOB Ha CKOPOCTh PEAKIIHIA.
CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOHN MOCYA0M U 1a00PaTOPHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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nokasareib (PH) pactBopa. Peakimn
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHNUYE€CKOW XUMUH.
OKHUCIHUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonsitue 00 snexTponuse
pacIuIaBoOB 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 CPeIbl 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
TEPMOXUMUYECKUE PACYETHI

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

[TpoBOANTH BBIUMCIICHUS

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

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XumMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanueckoil cucteMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
meTaioB. O0ume pusndeckre 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 ATIOMUHUS.

OO0m1as xapakTepucTUKa METAJIJIOB
no6ouHbIx oarpymi (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITMHK, XPOM, JKEJI€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
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHHIA.

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB M TIOJIOKEHUS

B llepuoanueckou cucreme
XUMHAYECKUX DJIEMEHTOB

J. 1. Menneneena.

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

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

OnuckIBaTh COCOObI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackppIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTparuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YECH;

— KaueCTBEHHBIC PEaKIM1 HAa KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

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

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BELIECTBA) NPOJYKTa PEAKIUH, €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,
MOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBOMCTBA N3YYaEMBbIX 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
peakuuii U JenaTh BhIBOJIbI HA UX
OCHOBE.

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

[IpoBOINUTH BBIUHUCIEHUS

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

2.2

Hemerauisl

Hemerannel. IlonoxeHne HEMETAILIOB

B [leproanueckon cucteme XuMUYECKUX
anemeHToB J[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nyecKkrue CBOMCTBAa HEMETAILJIOB.
AJIOTpOIIHMS HEMETALUIOB (Ha MpUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yraeposia u KpeMHUSA).
OxcHabl HEMETAJIOB.
Kucnopoacoaep:xaiiye KucioThl.
Bonoponnbie coenuHeHust
HEMETAJIOB.

JKCnepUMEHTAIbHbIE METOAbI
HU3yUYEeHUS BellecTB

U UX NPeBpaLleHUH:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

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

— KaueCTBECHHbBIE PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATH 3TU TTOHITHUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTH

B UBMEHEHHUH CBOMCTB HEMETAJIIIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB U TOJIOKEHHUS

B [lepuonnueckou cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menneneesa.

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 00JIACTSAX IPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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e [IpakTrueckue pabOTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3a1a4 no teMe «Hemeramib.

e PacuérHrle 3a1a4u:

— pacyeTsl Macchl BEILIECTBA

1M 00beMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM
00BbEMY OJTHOTO U3 YYaCTBYIOIINX

B PEAKIIMH BEILIECTB; PACUETHI MACChI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MPOJIYKTOB PEAKLUHU, ECIIH OTHO

13 BEILIECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYECCKHUX U
OpPraHUYECKUX
BEIICCTB

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

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IOMOIIBIO YPaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkIu.

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
3alMCHU YPABHEHHUI COOTBETCTBYIOIINX
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.

[Ipencrapyienus: 06 0OIIUX HAYYHBIX
MPUHIUTIAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMHUYECKUX PEaKIUi: XUMUA U
310pOBbE YETOBEKA; MPAaBUJIa
MCTI0JIb30BAHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKU 1
TEXHOJIOTHH.

[IpumensTh nmpaBuia 6€30MacHOTO
oOpallleHusl ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepexkeHus 3J0POBbS U OKPYKaroLeh
MIPUPOIHON CpeIbl; MOHUMATh BPEJ
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl ONPEEICHHBIX BEIIECTB
cMbica nokazarens K, moscHsaTh
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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 XUMHYECKUMHU 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
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€

perieHus
Hroro no pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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