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®denepanbHas pabodas mporpaMma Mo ydeOHOMY MpeaMeTy «XuMmus (0a30BbIH
ypoBeHb) (mpeamerHas oOnacth «EcCTeCTBEHHO-HAay4yHbIE TIpeAMETHI»)  (manee
COOTBETCTBEHHO — MpOTrpamMma Mo XMUMHH, XUMHS) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOYyUCHWMsI, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHSI MPOTPaMMBI 110 XUMUH,
TUTAHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicHuTenpHAS 3amMCKa OTpaKaeT OOIIMe IMeNd W 3aJa4d M3YyYCeHUs XHUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3yYeHHI0 O00YyYarolIMMHUCH,
MECTO B CTPYKType yd4eOHOro IIaHa, a TaKKe IMOAXOJbl K OTOOpY CONepiKaHus, K
ONPENCTICHUIO  TUIAHUPYEMBIX pEe3yJbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMS.

Conmepxanne OOyYCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHUH, KOTOPBIC
npeaiaraloTes JUisi 00s3aTeIbHOTO M3Y4YEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHusI.

[Inanupyemble pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpUOa OOydeHHUS Ha YpOBHE
CpellHero o0Iero oopa3oBaHus, a TaKKe MPEIMETHbBIE JOCTHKEHUSI 00ydaronerocs 3a
KQK/JIbI 101 00yUYeHusI.

HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1Mo XuMuu Ha YpOBHE CpeHEro 001Iero oopasoBanus pazpaboraHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBaHuu B
Poccuiickoii ®enepanun», TpeOoBaHUII K pe3yJbTaTaM OCBOCHHs (DenepanbHOU
oOpa3oBaTenpbHOM TporpaMmbl  cpenHero obmero obpazoBanus (POII COO),
npeacTaBieHHbIX B DenepaibHOM rocyjapcTBeHHOM oOpasoBarensHoM ctangapte COO,
c yuérom Konmenmuu  mnpenomaBaHusi — y4eOHOro  mpeaMera  «XHUMHS» B
oOpa3oBaTenbHBIX opranuzanusx Poccuiickoit denepamuu, peain3yroNMX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJOKEeHUNU «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacmopsokenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY TOJIX0JI0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIETICHUI0 OO0IIeiH
CTparteruu OOy4YeHUs, BOCIUTAHUS W Pa3BUTH OOYYAIOMIMXCA CPEICTBAMU YYEOHOTO
npeamera «Xumusa» ana 10-11  k;maccoB Ha  0a30BOM  YPOBHE  COCTaBWIIM
koHnenryanpapie nonoxkenus DOIOC COO o B3aMOOOYCIOBIECHHOCTH IICJICH,
CoNlepKaHMs, PE3yJbTaTOB OOydYeHHs] W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMH TOJIOKEHUSMU TIporpamMma 1mo Xumuu (6a30BBIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eTO 00pa30BaHUS:

yCTaHaBIWBaeT o0s3aTeNbHOEC (MHBApUMAHTHOE) TIPEIMETHOE COJIep KaHue,
OMpeIeNIAeT KOJIMUYECTBEHHBIE U KAaUECTBEHHbBIE €r0 XapaKTEPUCTUKHU Ha KaxKJIOM JTare
M3YUYCHHs MpPEIMEeTa, IpeayCMaTpUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
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pacnpezeseHus ero Mo Kjiaccam, OCHOBHBIM pa3zeliaM U TeMaM Kypca;
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NaéT MpUMEpPHOE paclpelesieHue Y4yeOHBIX YacoB MO TEMATUYECKUM pasjieliaMm,
PEKOMEHIyeT MPUMEPHYIO IMOCJIEeI0BATEILHOCTh U3YYEHHS OTIEIbHBIX TEM Kypca C
y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK Y4eOHOro mpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyvaromuxcs 10-11 kmaccos;

Ta€T METOAMYECKYI0 WHTEpIpETalMIo Iiefied M3ydeHUs NpelMeTa Ha YypOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
coJiepKaTeIbHOM XapaKTePUCTUKHU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNnbHON MporpaMMbl  CpelHero ooOmero o0pa3oBaHus  (JTUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O0Oy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TO3UIUSAM B TIpPOrpaMMe IO XHUMHH COOJIOJIEHA MPEEeMCTBEHHOCTh
¢ (benepanbHON paboyveil MporpaMMoOi OCHOBHOTO OOIIIETO 00pa30BaHUS 110 XUMUHM (1715
8-9 kiaccoB 00pa3oBaTeIbHBIX OPTaHU3alNi, 0a30BbII YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHM3alid, SBISIETCS HEOTHEMJIEMOM YacThl0 MX 00pa30BaHHOCTH. OHO CIIYyXHT
3aBEpIIAIONIMM JTAoOM peaju3alliil Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHus. ITU
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOmIel KyJabTyphl YENIOBEKa, a TaKKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3IIOpPOBBIO M TPUPOJHON cpeae. Peammsyercss xummueckoe oOpa3oBaHHE
oOyyarolmmxcsi Ha YypOBHE CpEIHEro oO0miero oOpa3oBaHUsl CpPEACTBAMHU Y4eOHOTO
npeaMeTa « XuMus», CoJiepKaHue U MOCTPOSHUE KOTOPOTO ONPECIICHBI B TPOTrpaMMe 10
XUMHUHU C YYETOM CIenu(pUKA HAyKH XUMHUH, e€ 3HAUCHHUS B MO3HAHWW TPHUPOABI U B
MaTepHaJbHONW >KM3HH OOIIECTBA, a TaKKe C Y4ETOM OOIIUX IIeJie W MPUHIIUIIOB,
XapaKTEepU3YIOUINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPETHEro 00IIero 00pa3oBaHus B
Poccuiickoit @eaepaunu. Tak, Harpumep, npu (GOPMUPOBAHUU COAEPKAHUS MPEAMETA
«XUMUS» YITEHBI CICAYIONINE TTOJIOKEHUS O CTICIIM(PUKE U 3HAUCHUU HAYKU XUMUHU.

XuMHUsT KaK DJEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HWIpaeT ocoOyio poJb
B COBPEMEHHOW IIMBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTypbl. OHA
BHOCHUT CBOM BKJI1aJl B GOPMHUPOBAHKE PAIIMOHATFHOTO HAYYHOTO MBITIUICHHUS, B CO3/IaHUE
IIEJIOCTHOTO TPENICTaBICHUsI 00 OKPYXKAIOIIEM MHpe KaK O €IWHCTBE NPHUPOIBI U
4eJioBeKa, KOTopoe (GopMUpYeTCsl B XMMHH Ha OCHOBE MOHWMAHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIEr0 MUPA, OCOSHAHUS B3aUMOCBSI3U MEXKAY CTPOSHUEM BEIIECTB, HX
CBOMCTBAMH W BO3MOXXHBIMH 00J1aCTSIMU IPUMCHCHHUS.

TecHo B3aUMOAEWUCTBYSI C JPYTUMHU €CTECTBEHHBIMH HAayKamMH, XUMHUS CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOW KYyJNBTYpPHl, HEOOXOJWMBIM YCJIOBHEM YCIIECITHOTO
Tpyla ® SKU3HH Kaxjaoro uwieHa oOmiectBa. CoOBpeMEHHass XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJOTUI HAIpaBlieHA HA PEIIEHUE TI00AThHBIX
po0JieM YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA — CBIPbEBOM, YHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHbI 310POBBSI.
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B cooTBeTcTBUY C OOIIMMU IEISAMHU U PUHITUTIAMU CPEAHETr0 00111eT0 00pa3oBaHUs
comepkanne npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3yUECHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY OOYYarOIIUXCH,
HEOOXOJMMYI0 MM JUIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIICIIHOTO
BKJIFOUCHHS B KU3Hb COIIMYMa, TIPOJOJKEHUST 00pa30BaHUs B PA3IMYHBIX 001acTsIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUECH.

CocCTaBISIOMUMHE MPEIMETa « XUMHUS SABISIIOTCS 0a30BbIe Kypehl — « OpraHudeckast
xumus» 1 «O0IIast 1 HEOPTaHWYECKasi XUMHUSD», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBJISIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HAHUH 110 HEOPTaHUYECKOM XUMUH
(c BKJIFOUEHHEM 3HAHMM M3 OOIIEH XMMHUU) U OpraHudeckord xumuu. DopMupoBaHHE
JAHHOW CHUCTEMbl 3HAHUW NpPU HU3YUYECHUHM NpeAMEeTa OO0EeCleurMBaeT BO3MOXKHOCTh
paccMOTpeHHsI BCEr0 MHOT0OOpasus BEIIECTB Ha OCHOBE OOIIWX MOHSITHH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeOopraHuvecKas XuMus» chopMHUpPOBaHA B ITPOTrpamMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYGHHIO Y4YeOHOro Marepuajia U OOYyCIOBJIE€HAa HCTOPUYECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpEJEIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B
Kypce OpraHMyYecKoil XMMHHU BELIECTBAa pacCMaTPHUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAaHUUECKUX COCAMHEHUN, a TAK)KE Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
aKTHUBHBIX COEQUWHEHHI. B Kypce oOpraHn4ecKoll XWMHHM TMOJy4aroT pPa3BUTHUE
chopMUpOBaHHBIC Ha YyPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs II€PBOHAYAILHBIC
MPEACTABICHUS] O XUMHUUYECKON CBS3U, KIACCU(PUKAIMOHHBIX TMPU3HAKAX BEIECTB,
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 «OO0111ast 1 HeOpraHU4ecKasi XUMHUS 00ydaroIuMCs
MPEAOCTABISECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAYEHUE MEPUOAUYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
U3MEHeHHe (QYHKIUMHA 3TOro 3akoHa — OT oO0oOmaromed A0 OOBICHSAIIIEH U
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PpEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIATHON XapaKkTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHH C APYTUMH HAayKaMH, PACKPBIBAIOT €€
poJib B TIO3HABATEIHLHONW W MPAKTHUYECKOW ACSATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYCCKUX
MPWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
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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
npeaMera «XUMUs» JaHHOTO YPOBHS HM3y4Y€HHS OPUEHTHUPOBAHO Ha (OpPMHUpOBAHUE Y
00yJaroIuxcss MUPOBO33PEHUYECKON OCHOBBI IJIs1 MIOHUMAaHUSI (PUITOCOPCKUX UACH, TAKIX
KaK: MaTepualibHOE E€IMHCTBO HEOPraHMYEeCKOr0 W  OPraHMYecKoro MHpa,
0O0yCIIOBJIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I03HABAEMOCTh
IPUPOIHBIX SIBICHUHN MyTEM SKCIEPUMEHTA U PEUICHUS] 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 TEXHOJOTUNA U MAaTEPUAIOB.

B mnane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATU3AUU 00yYaIOIIUXCS
MPUHSATHIE TPOTrPAMMOM TTO XMMUU MOXOIbI K OTIPEIETICHUIO COACP>KaHUS U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHBEPCATBHBIX YUYEOHBIX JICHCTBHM,
UMEIONTNX 0a30BO€ 3HAUCHUE ISl PA3IUYHBIX BUOB JICATEIHHOCTHU: PEUICHHS MPoOIeMm,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTHYECKONH M HWCCIIEIOBATENHCKON NEATEIBHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B mpakTtuke npemnojgaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHUs
TaKk U Ha YPOBHE CPEIHEr0 001Iero oOpa3zoBaHus, MPU ONPENCICHUH COACPKATEIHLHON
XapaKTEepUCTUKU IIeJIed M3y4eHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TPHU3HAETCSA (HOPMHUPOBAHNE OCHOB XUMHUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS TAKOH
MOJIXOJ] K OTIPEACTICHUIO TeJIel N3yUeHHUs MTpeIMeTa SBJISICTCS BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIABHBIMU LIEISIMHU H3yUeHUS TpeaMeTa « 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,
byHIaMEHTAIbHBIE 3aKOHBI W TECOPUM XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUI MHUPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,;

dbopMHpOBaHWEe W pPa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAAX ITO3HAHMS
BCIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX Jisi TPUOOpPETEHUs yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIICCTB U XUMUUYECKHX SBICHHIA, HMCIOIITUX MECTO B TIPUPO/IE,
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 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
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C HOBBIMM NIPUOPUTETAMHU B CHCTEME cpeaHero oouero oopasoBanus. CeroaHs B
NPENoAaBaHUM XUMHUHU B OOJbIIEH CTENeHH OTAAETCA MPEANOYTEHHUE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4YEeHMsI, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA
O0IIe00pa30BaTEIbHON  OpraHU3allMy, BIAJACIOIIEr0 HE HAOOpPOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOco0aMH W YMEHHUSMU aKTUBHOTO
IOJyYEHUS 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM KU3HU JJISl pEICHUs MPAKTUUYECKUX
3a1ay.

B oroii cBA3M npu u3ydeHuM npeamera «XUMUsS» JOMUHHUPYIOLIEE 3HAYCHHE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

ajanranus oOydYarolMXCs K YCJIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMHUpPOBAaHNE MHTEIJIEKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHre y o0ydaromuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOsiem, TMOWCKa, aHaiau3a W 00paboTkM HHPOpMAUHU, HEOOXOIUMBIX IS
npUOOpETEHNs OMbITa ACSITENFHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHHUH
XUMHH, a TaKXe JJs OLEHKH C MO3UIUN SKOJOTMYecKoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeay,

pa3BUTHE [IO3HABATENIbHBIX HHTEPECOB, HWHTEIUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW O00yYarolMXCcsi: CHOCOOHOCTH CaMOCTOSITENBHO MNPHOOpPETaTh HOBBIE
3HaHUS MO0 XWMHU B COOTBETCTBHU C XU3HEHHBIMH TMOTPEOHOCTSMHU, HCIOIB30BATH
COBpEMEHHbIE UH(POPMALIMOHHBIE TEXHOJIOTUH I IOMCKA U aHalIu3a y4eOHOM 1 HayyHO-
MOMYJISIPHON MH(POPMALIMKA XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAAaTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTH, INpU IUIAHUPOBAHMM U TPOBEACHUU XHUMHUYECKOIO
IKCMIEPUMEHTA;

BOCIIUTAHHE Y 00yUaronnxcs yOekIEHHOCTH B TYMaHUCTUIECKOW HAPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEIICHUU TJ0O0aNbHBIX MPOOJIEM palMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUS! DHEPreTUYECKUX PECypcOB U  COXPAHEHUs
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHUS
K TNpUPOJE M CBOEMY 3/I0pOBbIO, a TaKKe MPUOOPETEHUsI ONbITa HCIOJb30BaHUS
MOJyYEHHBIX 3HAHUW JUIS TIPUHSATHUS TPAMOTHBIX PEIICHUA B CHUTYaIUsX, CBSI3aHHBIX C
XUMHYECKUMH SBICHUSMHU.

Henn w 3amauM  M3ydeHUs MpeaMeTa «XHUMHUS» MOJNYYUIH MOJPOOHYIO
METOJMYECKYI0 HMHTepnpeTanuio B pasnene «llmanmpyempie pe3ynbTaThl OCBOCHUS
IporpaMMbl IO XUMHUW», Ojarogapss yeMy oOecrnedyeHo 4YETKOE MPEICTABICHUE O TOM,
KaKue 3HaHWs 1 YMEHHsI HIMEIOT MPSIMOE OTHOIICHHUE K peah3allii KOHKPETHOM TEIH.



®denepanbhas padbouas nporpamma | Xumust. 10—11 kmaccer (6a30BbIN YpPOBEHB)

B yueGHOM 1maHe cpeiHero o01iero oopa3zoBaHus mpeamMeT « XuMus» 0a30BOTo
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 00macTn « EcTecTBEeHHO-HAyUYHBIE PEIMETHI.

OO611ee 4ynciao yacoB, PEKOMEHIOBaHHBIX ISl U3y4YEeHHs] XUMUU — 68 yacos: B 10
kiacce — 34 gaca (1 gac B Hezento), B 11 kimacce — 34 ygaca (1 yac B Heneno).
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COJIEP) KAHUE OGYUEHUS!

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckod XHMHHM: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHUE B
IIOJ[yYEHUU HOBBIX BEIIECTB W MaTepuanoB. Teopuss CTpOEHHsS OpraHUYECKHX
coenuHeHnid A.M. BytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTpYyKTypHBIE (HOPMYJIBI
OpraHM4ecKux BemecTB. ['omosorus, n3oMepus. XUMHAYECKasi CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpeacraBinenre o KilaccupukauMy OpraHudeckux BemecTB. HomeHknarypa
OpPraHUYECKUX COCAUHEHUH (CHCTEMATUYECKas) U TPUBHAIbHBIC HA3BAHUS BaKHEUIIHNX
MPEICTABUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHUSs] BelleCTB M UX MpeBpalleHui

O3HakoMJIeHHE C 00pa3IiaMu OPTaHUIECKUX BEIIECTB U MaTepHallaMy Ha X OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEHIECTB, HAOIIOJCHUE U OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB IO TPEBPAIIEHUIO0 OPTAHNYCCKUX BEIICCTB ITPH HATPECBAHUH
(ru1aBnieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEJCTABUTENIN AJIKAHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
rOpEeHUsl), HaX0XkJICHHUE B MPUPO/IC, TOTyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUU pAA. ODTWIEH W MPONMHIEH —
MPOCTEHIINE PEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THUAPATAIMM, OKHCICHHUS U TOJUMEpPHU3AIINH),
MOJy4YEHUE U MPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u wmeTwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBAa (peakuus mnoiumepusanuu). l[lomydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MPOCTEHIIINI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (p€akUMHU TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATALNHU, TOPEHUs),
MOJy4YEHUE U MPUMEHEHUE.

Apensbl. beH3out: coctaB, cTpoeHue, (U3NYECKUEe U XUMUYECKHUE CBOMCTRA (pEeaKIuu
raJIOTEHUPOBAHMSI W HUTPOBAHMS), MOJYyUYCHHE U TpPUMEHEHHue. Toayon: cocmas,
cmpoenue, @uauyeckue U XumuieckKue CceouUcmea (peakyuu 2an02eHUpPO8aHus U
HUMpOBanus), noxyyenue u npumenerue. TOKCUUHOCTh apeHOB. ['eHeTHuYecKas CBS3b
MEXY YIJIEBOJOPOAAMU, MPUHAJIEKAIIMMH K Pa3JIMYHBIM KJIaccaM.

1 Kypcueom B TekcTe BBIIENEHBI 3JIEMEHTHl COJEpXaHWs Y4eOHOro MaTepuana, KOTOpbIe H3YYaroTCs B
03HAKOMMTEJILHOM IUIaHE M HE BKJIIOYAIOTCA B COCTAaB MpEeAMETHBIX pe3ylbTaroB ocBoeHust OOII COO na
0a30BOM YpOBHE.
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[TpupoHble HCTOYHHUKH YTIAEBOAOPOAOB. [IpupoaHslii a3 u nonyTHble HE(TAHBIE
ra3el. HeTpb 1 e€ mpoucxoxaenue. CriocoOs! nepepadoTku HeTH: eperoHka, KPEKUHT
(TepMHuYeCcKHi, KaTamuTHueckuil), mmponu3. IIpoaykTel mnepepaboTku HePTH, HUX
NpUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KameHHBI yroiab U TPOIYKTHl €ro
nepepaboTKu.

BKCHepI/IMeHTaHLHLIe METOAbI U3YICHHUSA BEIIECTB U UX npeBpameHm‘/i

O3HaKOMIJICHHE C O6p&3HaMI/I IIaCTMACC, KaY4YKOB U PC3WHBI, KOJIJICKIITUH «He(i)TI)»
)41 «yI‘OJII)», MOACIIMPOBAHHUC MOJICKYJ VIUICBOOOPOJOB U TaJIOICHOIIPOU3BOIHLIX,
IMIPOBCACHUC HpaKTquCKOﬁ pa60T1>1: IMOJIYUYCHHC O3TUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA WM MPOAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue opraHndecKue coeAuHEHMsI

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU MeETa/lIaMH, TaJOreHOBOJIOPOJaMHU,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJIaMUu crupToB. JleiicTBue
METaHOJIa ¥ ATaHOJIa HA OPTraHU3M 4YeJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTWICHTJIMKOJb U TIUIEPUH: CTpOeHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHenue
JIMLEPUHA U STUJICHTIIUKOJISL.

deHo: cTpoeHUE MOJIEKYJIbI, (GPU3NYSCKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denomna. [Ipumenenue denona.

Anpaerunbl U kemowsi. DopMalblIeTH 1, alleTalIbICIUI: CTpOeHUE, HU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (peakiMu OKHUCJICHUS W BOCCTAHOBJICHMS, KAaYECTBEHHBIC
peakiuu), MoJiydeHue U MpUuMEHECHHUE.

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

OnHOOCHOBHBIE TpeseibHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAasS U YKCyCHas
KHUCIIOTBI: CTpOeHUE, Pr3ndeckrue 1 XUMUYECKHEe CBOMCTBA (CBOMCTBA, OOIIIHE )1 Klacca
KUCJIOT, peakuusi dSTepudukaiuu), MoaydeHue u mnpuMeHeHue. CreapuHOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTENH BBICITNX KapOOHOBBIX KUCIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIECE ICHCTBHE.

Cnoxuble 3Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponns xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoabl: cocTaB, KiacCUpUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mroko03a — mpocTerInii MOHOCaXapu: 0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBa (B3aumopeiictBue ¢ rujapokcugoM wMenu(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BocctanoBieHNe, OpOKEHUE TIIFOKO3bI),
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HaXOXJIEHHE B MPHUpOJE, MPUMEHEHHe, Ononornueckas poib. Dotocunres. OpykrTosa
KaK M30Mep TIIFOKO3bI.

Caxaposza — npedcmasumens OuUcaxapuoos, cUopou3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a Kak NpupojHbie MonuMepbl. CTpoeHue Kpaxmaia H
EJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmalia (THUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHUSsI BEIeCTB M UX MpeBpallleHui

[IpoBencHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYECTBEHHBIE PEAKITNH OJJHOATOMHBIX CTUPTOB (OKHCIICHHE dTaHOJIA OKCHUAOM
meau(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIMIEPHHA C THAPOKCUIOM
meau(Il)), ampaernmoB (OKHCIEHWE aMMHUAYHBIM pacTBOpoM okcuaa cepeodpa(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
HCXOJ/IHOTO BEIIIECTBA UJIH MPOYKTa PEaKIIMHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOT'O M3 MCXOJHBIX BEIIECTB MJIM MPOYKTOB PEAKIIHH).

A30Tcoaep:kalue OpraHnyecKue coeJuHeHus!

Amunsl. Memunamun u anuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMU).

AMUHOKHUCIIOTHl Kak aM(oTepHble opraHudeckue coeauHeHus. dusmueckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTusl.

benku kak TpHpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeanHeHus. [lepBuduHas,
BTOpUYHAS U TPETHYHAsI CTPYKTypa OenKkoB. XMMHUECKHE CBOMCTBA OEIKOB: TUIPOIIH3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIuy Ha OCJIKH.

JKCNepUMEeHTAJbHbIE METOAbI H3YUECHUS BelIeCTB U UX NMpeBpPallleHu il
Hab6nronenue u onvcanue 1eMOHCTPAIIMOHHBIX OTBITOB: JICHATYpAIHs OSIKOB MPU
HarpeBaHUM, IIBETHHIE PEAKIIK OCJIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUsI

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
TOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3AIH, CPEIHSS MOJIEKYJIIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3aIHs U
MOJINKOH ICHCAITUS.

IInacmmaccol  (nonusmuien, NOIUNPONUTEH, NOJUBUHUIXIOPUO, NOJIUCTIUPOIL).
Hamypanvnoiti u cunmemuueckue kayuyku (6ymaoueHosvlil, XJ10pONpeHo8bill U
uzonpenosyvlil). Bonoxkna: mamypanvueie (Xa0nox, wepcmo, wénK), UCKYCCMBEHHble
(ayemammoe 80J10KHO, BUCKO3@), CUHMemuiecKue (Kanpox u 1aecam,).
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JKcNepUMeHTAJIbHbIE METOAbI H3YUEeHHUS BelleCTB U UX NMpeBpallleHuil
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMeTHbIX CBA3€H MpPU HM3yYEHUM OPraHWYECKONM XUMHUU B
10 kjacce OCyHIECTBISIETCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: ABJIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KJacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOICHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE.

®duzuka: Matepus, SHEpPrusi, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHIMA
YPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBa, (DU3UUECKUE
BEJIUYMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorusa: knetka, opranusM, Ouocdepa, OOMEH BEIIECTB B
opranuzMe, (poTocuHTe3, OMOJOTMYECKU aKTUBHBIC BEIIECTBA (OCIKH,
yTIEBOIbL, KUPHI, pepMeHTHI). ['eorpadusi:  MUHEpasbl, TOPHBIC MOPOJIBI,
NOJIE3HBIE ~ MCKOIAeMBbIE, TOTLITUBO,
pecypcehl.

TexHosOTHS: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIHE
CpEIICTBA, JICKAPCTBEHHBIE U KOCMETHUECKHUE MpenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernyeckue OCHOBbI XUMHHU

XUMHUUECKHI dieMeHT. AToM. Aapo aroma, M30TOIBI. DJIEKTPOHHAsT 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacnpeieNIieHuUs SJICKTPOHOB MO OPOUTANIIM B aTOMaX 3JIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIHS aTOMOB.

Ilepuonnueckuii 3akoH u Ilepronnyeckas cucrema XxumMudeckux snemeHToB [I.H.
MenaeneeBa. CBs3b IEPUOIUUECKOTO 3aKOHA U [leproInuecKOr CUCTEMBI XUMHUYECKUX
anemeHnToB .M. MeHngeneeBa C COBPEMEHHOM TEOpPUENM CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBONCTB XUMHUYECKUX JJIEMEHTOB M 0Opa3yeMbIX HMH
MPOCTBIX M CJIOKHBIX BEHIECTB MO TPYyIIAM U NEpPUOJaM. 3HAYCHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMU4yeckoi CBsI3U (KOBaJEHTHAs
HETMoJIsIipHAsE W TOJISIpHAsl, HWOHHAsA, MeTauiMdeckas). MexaHu3mbl 0O0pa3oBaHUs
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBsI3b. Bal€HTHOCTH. DJIEKTPOOTPULATEIHLHOCTh. CTENneHb OKUCIIEHUA. IOHbBI: KaTHOHBI
Y AaHUOHBI.
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BemectBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUsA. 3aKOH IMOCTOSHCTBA
COCTaBa BeLIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIAa KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. ICTUHHBIE U KOJUTOMIHbIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B pacTBOpE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['eHeTHyeckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAJJICKAIIUX
K Pa3JIMYHBIM KJIaccam.

Xumnueckas peakius. Kinaccudukanuss XuMUYECKUX peakiuii B HEOPraHU4eCKOM
U OpPraHUYeCcKOM XUMUHU. 3aKOH COXPAHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (axtopoB. OOpaTtuMbie
peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIUSAIONINE HA COCTOSHUE XUMUYECKOTO
pasHoBecus. [Ipunuun Jle Hlarense.

OnexTponutuyeckas auccouuanusi. CuibHbIe W cialdbie 37eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHCIIas, HEUTpalibHasd, ieIouHast. [loHsamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakiiuu MOHHOTO oOMeHa. [ uopoaus HeopeaHu4ecKux u
OpP2aHUYECKUX Beuecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE  peakiuu. [lowamue 06  snexkmponuse
pacniasos u pacmeopos coieii. llpumenenue snekmponusa.

JKCIePUMEHTAJNIbHbIE METOAbI H3yYeHUs BellleCTB U UX MpPeBPalleHuil

Hemonctpanus tabnuil «lleproguyeckas cuctema XuMuueckux anemeHToB JI.M.
MeHnneneeBa», M3ydeHHE MOJENEH KPUCTAJUIMYECKHUX peméToK, HaOMIoACHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX M JA0OPAaTOPHBIX OMBITOB (Pa3OKEHHUE MEePOKCHUIA
BOJIOPOJA B NPUCYTCTBUM KaTajau3aToOpa, OMNPEICICHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIIBI0O YHUBEPCATBLHOIO HWHIMKATOpPA, PEaKIMd HOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbiX (AaKTOPOB HA CKOPOCTh XWMUYECKOU
peakuum».

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHUSIM XUMHUYECKUX PEAKIHUH, B TOM YHUCJIE TEPMOXUMHUUYECKUE
PACUETHI, PaCUYETHI C UCTIOJIB30BAHUEM MOHSATHS «MAaCcCOBas J0JISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnbl. Tlonoxenue HemeTaioB B [leproaudeckoid CUCTEME XHMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETA/IOB (Ha MpUMeEpe Kuciaopojaa, cepsl, docdopa u
yriiepoaa).

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

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.
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Meramnbl. Ilosoxkenne wmertauioB B Ilepuoauyeckor CUCTEME XHMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBodcTBa  MeTaioB. CIulaBel  METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METAJIOB.

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

OO6mme crmocoOb! oMydeHusI MeTAIOB. Memannypeus. Koppo3us memannos.
Cnoco6vl 3awumst om kopposuu. lIpuMeHeHre METaNIOB B OBITY U TEXHHUKE.

JKCNepUMEHTAbHbIE METOAbI H3YYCHUS BELIeCTB U UX NpPeBpallleHu il

N3ydenune kosutekiuu «MeTamibl U CIJIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/1ady, HAONMIOJCHUE U OINUCAHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCUIA ATFOMUHHUS C PACTBOPAMU KUCIOT
U 1IeJI0Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJJIOB).

PacuéTHble 3aga4n

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.

XuMHA ¥ KU3HD

Ponp xmmum B oO0eCEUeHHMH HSKOJOTHYSCKOM, HDHEPreTHYECKOM M IMHIIEBOM
0€301acHOCTH, pa3BUTUHM METUIIUHBL. [IOHATHE 0 HAYYHBIX METO/AaX MO3HAHUS BEIECTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO TMOJIYYEHUS
Ba)KHEUIIINX BEIIECTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepHuajbl, KpacKd, CTEKJIO, KepaMHuKa, MaTepHalibl I
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPaATIbHBIE YI0OpEHUSI.

XuMHsT W 3J0pOBbE YEJOBEKA: IMpaBWia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuja O€30MaCHOrO MCMOJIb30BAHUS TpenapaToB OBITOBOM XHMUU B
IMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbie CBSA3H

Peanuzamus MexXnpeIMEeTHBIX CBA3EH MpH U3YYeHUHU OOIeld W HeOpraHUuYeCKOou
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-HAYYHbIE OHATHS: HAY4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, KiaccuuKanus, MNepPUOAUYHOCTh, HAOJIONEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SBIICHHE.

®usuka: maTepusi, DHEPIrHs, Macca, aroM, JJEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOIl, PaAMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTHUYECKUN YPOBEHb, BEILIECTBO, TEIIO,
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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,
pecypcehl.

TexHomorus: XuMUYecCKass MPOMBIIIJICHHOCTh, METAIYPIUs, TPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpHaliOB, CEJIbCKOXO3SIIICTBEHHOE  IPOW3BOJCTBO,  MHILEBas
MPOMBIIIIEHHOCTD, dbapmaneBTUYECKAS IIPOMBIIIEHHOCTD, IPOU3BOJICTBO
KOCMETHUYECKHX  TMpernaparoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI 00YJaIONUMUCS
nporpaMm cpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToauueckoil OCHOBOM [uisi pa3pabOTKH  IUIAaHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrpaMM CPeIHEro 001Iero o0pa3oBaHus SABJISIETCS] CUCTEMHO-
JEATEIIbBHOCTHBIN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MperMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOIIETO
00pa30BaHMsI BBIJEJICHBI CIEAYIOUINE COCTABIIAIOIINE:

OCO3HaHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

L[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M  CIIOCOOHOCTh OOY4YalolMXCsl PYKOBOJCTBOBaThCA B  CBOEH
NeATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIIUMU LETOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMUs;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPhl U CHOCOOHOCTH CTaBUTh LENIH
Y CTPOUTH KU3HECHHBIE TIUIaHBbI.

JIM4HOCTHBIE PE3yJIBTATHl OCBOEHUS MPEAMETA « XUMUS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCHUTATEIbHOW AESATENBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U UJ€ATaMH POCCUICKOTO
I'pa)X1aHCKOI'0 00IIeCTBa, MPUHITHIMU B O0IIECTBE HOPMaMH U MPaBUJIAMU TTOBEJCHMS,
CIOCOOCTBYIOLIMMHU MPOLECCaM CaMOIIO3HAHMUs, CaMOPa3BUTHUS W HPABCTBEHHOIO
CTaHOBJICHUSI INYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPa)aroT
c(OPMHPOBAHHOCTh  ONbITAa [O3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOy4Jaronxcs 1Mo peajau3aliui NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaskaaHCKOT0 BOCIIUTAHMSA:

OCO3HAHMS OOYYAIOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY M IIPABOTIOPSIIKY;

NPEACTABICHUS O COI[MABLHBIX HOPMAaX U MPaBWIAX MEKIMYHOCTHBIX OTHOIICHHIM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH TMPHU CO3MAHUU YICOHBIX
NPOEKTOB, PENICHWU YYEeOHBIX U IMO3HABATEIBHBIX 3a1a4, BBITOJHEHHH XUMHUYECKUX
IKCIICPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH AESITEIbHOCTH;

2) MAaTPUOTHYECKOT0 BOCTIUTAHMS

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
WH(pOpMaITNH O MEPEIOBHIX JOCTIKCHUSIX COBPEMEHHON OTEUYECTBEHHOM XUMMUH;

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHUA:

HPAaBCTBCHHOI'O CO3HAHM:A, OTHYICCKOI'O ITIOBCACHUA,

CITOCOOHOCTH OOCHHMBATb CUTYyAllMH, CBA3AHHBIC C XHUMHWYCCKUMMH SBJICHUAMHU, U
IIPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMBI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IIOCTYIIKH CBOHX TOBapHIHGﬁ C HOBI/II_II/Iﬁ
HPAaBCTBCHHBIX U IIPABOBBIX HOPM M OCO3HAHUC HOCJ'I@I[CTBI/II\/'I 9THUX ITOCTYIIKOB,

4) dopMupoBaHHus KYJIbTYPHI 310POBbA:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOTO U 06€301MacHOro 00pas3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TMCUXHUYECKOMY
3JI0pPOBBIO;

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 TIOCJICACTBUN W HENPUSTHS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSs);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEN0BATEIHLCKON e TEILHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKOM U JPYTUX BUIAX JACSITEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4acCTHE B PEUICHUU MPAKTUYECKUX 3a7a4 COLMATBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY W3Y4YCHHIO Tpodeccuii  pa3inmiHoro

poja, B TOM YKCJI€ HA OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAaHUU 10

XUMUH,

YBOKCHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOM AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYIHLHON TPAEKTOPUH 00Opa30BaHUs,
Oynymield mpodeccun W peaqu3alri COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XWUMHHU, HHTEPECOB U MOTpeOHOCTEH
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6) IKOJIOrH4YeCKOr0 BOCIIUTAHUS

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

MIOHUMaHUS TJIOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEJIbI;

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

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEH IPUPOIHOU
cpelle, yMEHHUs MPOTHO3HPOBATH HEOJArOMPHUSATHBIE 3KOJOIMYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOIO DKOJIOTHYECKOTO MBIIUIEHUS, JKOJIOTUYECKOU KYJIBTYPHI,
ONBITA JIESATENBHOCTH DKOJOTHYECKOM HAIIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B [103HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHHMSI aKTUBHO ITPOTUBOCTOSATH UAEC0JIOTUH XeMO(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

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

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B GOPMUPOBAHUU
pAallMOHAJIBHOTO HAYYHOI'O MBILUICHUS, CO3JaHUM  LEJIOCTHOTO  IIPEICTABJICHHUS
00 OKpy:KaroleM MHUpE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOEXJIEHHOCTU B 0COO0M 3HAUMMOCTH XUMHH ISl COBPEMEHHOM IUBUIIN3ALINU: B €€
TYMAaHUCTUUECKOW HAMpPAaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNbHONW KYJIBTYpbI, pPEUICHUU TJIO0OATBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHUS
YEJI0BEYECTBA — CHIPhEBOM, YHEPTETUUYECCKOM, ITUIIIEBOM M YKOJIOTHYECKOM 0€30IMacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCIIEYECHUU YCJIOBUM YCICIIHOTO TPyAa U SKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: NOHMMAaHMS CYLIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKaX, CIMOCOOHOCTH HCIOIb30BaTh IMOIy4YaeMbIe
3HAHUS JJIsl aHAJM3a U OOBICHEHUS SBJICHUN OKPY>KAIOIIEro MUpa U MPOUCXOISAIIUX B
HEM M3MEHEHUW, YMEHUS JieJlaTb OOOCHOBAHHBIC 3aKJIIOUCHHS HAa OCHOBE HAay4HBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1I€JIbIO TTOJTYUEHHUSI TOCTOBEPHBIX BHIBOOB,;

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

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIbCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHWUW MO XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pasIUdHBIX cdepax NpodeccrHoHaTbLHOM
NESATeTLHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
CpellHero o01iero o0pa3zoBaHus BKIIOYAIOT:

3HAYUMBIE U1t dbopmupoBaHUs MHPOBO33pPEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OONIEHAYYHbIE MOHATUSA, OTpaXaroLue
[EJIOCTHOCTh HAYYHOU KapTHHBI MHUPa U CIIeNU(UKY METOJOB IMO3HAHUS, HCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, PHEPrus, SIBJICHUE, MPOIIECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble Yy4yeOHbIe JIeWcTBUS (TIO3HABATENbHbIE, KOMMYHUKATUBHBIE,
peryJATUBHBIE), obecreunBarone GopMupoBanne (QyHKIIMOHATFHOW TPaMOTHOCTH U
COLIMaJIbHON KOMIETEHIINH 00y4JatoIuXcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXKIUCIUILUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHBIE YU€OHbIE TEHCTBUS B IO3HABATEIBHOM U
COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeamMeTHbIe pe3yIbTaThl OTPaXaroT OBJIaICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIC YU4eOHbIE 1eHCTBUA
ba3oBble JJornyeckne AeMcTBUA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATH U AKTYAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh LEU ICATCIIbHOCTH, 3aJjaBast MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI JICSTEIIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh TPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACIATh
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
peaKkuui;

YCTAHABIIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEX/y U3YyUYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX IEHUs (MHAYKTUBHBIC, ICIYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(GhOopMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIb3YyEMbIE B XUMHUHM CHUMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cumBOIT) DeMeHTa, XUuMHuueckas (opMmysia, ypaBHEHHE XUMHUUYECKOW pEakuu — TpH
pellieHn y4eOHBIX IMO3HABATENIbHBIX U MPAKTUUYECKUX 3aj]ad, MPUMEHSTh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA [l BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIUU.
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ba3zoBble ucciaegoBareabckue AeiicTBHUA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHYECKHUX
peaknmii; GopMyIHpPOBATH 1SN U 33a91 UCCIIEAOBAHNS, UCTIOIb30BaTh MIOCTABICHHBIC
U CAaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS U

OCHOBBI IS POPMUPOBAHUS THIIOTE3HI TTO MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX
CYXIICHUMU,

BJIa/ICTh HABBIKAMU CAMOCTOSTEIHLHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaONIOJaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (GOpMYJIUMPOBATH OOOOIIEHUS W
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB HCCJICAOBAHMS, COCTaBISTh
000CHOBaHHBIN OTYET O TPOJICITAHHON paboTe;

IpUOOPETATh OMBIT YYEHUUECKOMN MCCIIeIOBATENbCKON U MPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh U TOTOBHOCTbH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOIO0B MO3HAHUS.

Pabora c nndopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUU (HAYUHO-TIOMYJIIpHAs
JUTEepaTypa XMUMUYECKOTO COJEp KaHUA, CIpPaBOYHbIE mocoOus, pecypcel MHTepHeTa),
aHaJIM3UPOBaTh UH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HETPOTUBOPEUYUBOCTH;

(opMyIMpOBaTh 3alPOCHl U IPUMEHATH Pa3INYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHbOpMaIuu, HEOOXOAUMOH JIJIsl BBITTOJHEHUS yUEeOHBIX 3a/1a4 ONPeIeaEHHOTO TUTIA,

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMy TpencTaBieHHs WHOOpMaUu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMaIuet: TPUMEHTh MEXKITpeIMETHbIE ((hU3nUecKue U MaTeMaTH4YEeCKHUe) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl B XOJe€ Juaiora u/win
AUCKYCCHH, BBICKA3bIBATb HJ/ICH, q)OpMYJ'II/IpOBaTB CBOHU IPCAJTOKCHUSA OTHOCHUTCIBHO
BBITIOJIHCHU A HpGILJ’IO)KGHHOﬁ 3a1ayiu,

BBICTYIIATh C TMPE3CHTALIMEW pE3yJIbTATOB ITO3HABATEILHOU JIESTEIBLHOCTH,
MMOJIYYCHHBIX CaMOCTOATCIIBHO HJIIM COBMCCTHO CO CBCPCTHUKAMH IIPHU BBIITOJIHCHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM paboThl MO HCCIEAOBAHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, peaM3allMd y4eOHOTO MpOoeKTa U (OPMYIMPOBATH BBHIBOJIBI 11O
pe3ysibTaTaM MPOBEAEHHBIX MCCICAOBAHUM NYTEM COIVIACOBAHUS MO3UIMH B XOJE
o0CyXeHust 1 0OMEeHa MHEHUSMHU.
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PeryasiTuBHbIE YyHHBEpPCAJIbHBbIE YYeOHbIE 1eHCTBUA

CaMOCTOSITENIFHO ~ IJIAHUPOBAaTh M OCYIIECTBISATh CBOIO  IMO3HABATEIHHYIO
NeSATEIbHOCTh, Ompenensss e€ 1end W 3aJaud, KOHTPOJIMpPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil aNTOPUTM JACHCTBHIA IPU BHITIOTHEHUN
y4eOHBIX U MCCIIEIOBATEIbCKUX 3aja4, BEIOMpaTh Hanbosee 3(hPeKTUBHBIN CIIOCOO MX
pelieHus ¢ y4ETOM MOTyUeHUs] HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIINIX;

OCYULIECTBJISITh CAMOKOHTPOJb CBOEH JESATEIBLHOCTH HA OCHOBE CaMoOaHalu3a U
CaMOOIICHKH.

HPEIMETHBIE
PE3YJBbTATDI 10 KJIACC

[IpeameTHbIE pE3yNbTaThl OCBOEHUA Kypca «OpraHudeckass XUMHUsD) OTPaXkKaroT:

c(OPMUPOBAHHOCTH NMPEACTABIECHUIN O XUMUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBJIEHUI IPUPOABI, B POPMUPOBAHUU
MBIIUIEHUS U KyJIbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pelIeHUs MPaKTHYECKUX 3aJad U JKOJIOTMYEeCKH OOOCHOBAaHHOI'O OTHOUIEHMS K
CBOEMY 37I0POBBIO U IPUPOJHON CpELIE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHNUN, KOTOPAsi BKIIFOYAET: OCHOBOIIOIATAOIINE
HNOHATUA (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas 000JO0YKa aToMa, MOJIEKYJa,
BaJIEHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMHUYECKas CBSA3b, CTPYKTypHas (dopmyia
(pa3BépHyTas U COKpami€HHas ), MOJb, MOJISIpHAs. Macca, MOJIIPHBIA 00bEM, YIIIEPOIHBII
cKeneT, GyHKIMOHaIbHas rpyIna, pajukall, U30Mepus, U30Mepbl, TOMOJIOTUYECKHI psij,
TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ M a30TCoJepKalllue COEAUHEHUS, MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUN U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NMOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWMHMYECKHUX SIBJICHUH,
(aKTOJOTMYECKUE CBEJAEHUS O CBOWMCTBaX, COCTaBe, MOJYYEHHMH M 0€30IMaCHOM
UCIOJIb30BaHUU BAaXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY W MPaKTUYECKOU
NEeATEIbHOCTH YEI0BEKa,;

c(hOPMUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTepHble MPU3HAKU MOHSATHUH,
yCTaHaBJIMBAaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHMI;

c(OPMHUPOBAHHOCTh YMEHUN  HCIOJB30BATh XUMHUYECKYIO  CHMBOJUKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIlEHHON) Gopmyn
OpPraHUYECKUX BEUIECTB M YPaBHEHU XMMHMYECKUX PEaKIMil, U3rOTaBINBaTh MOJEIU
MOJIEKYJ] ~OpPraHMYEeCKMX BELIECTB U1 WUIIOCTPAlUA HMX XHUMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh NPUHAMIECKHOCTb HU3YYEHHBIX
OpPraHUYECKUX BEILECTB MO UX COCTaBY U CTPOCHHIO K ONpeAeIEHHOMY Kilaccy/Tpymie
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COelMHEeHUN  (YIJIEBOJAOPOAbI, KHUCIOPOA M  a30TCoJep)Kalllue  COEJUHEHUS,
BBICOKOMOJICKYJIIPHBIE COEAMHEHHUsI), JaBaTh MM Ha3BaHMUs IO CHCTEMaTUYECKOU
Homenknatrype ([UPAC), a Takke NPUBOAWTH TPUBHAIbHBIE HA3BaHUSl OTIEIbHBIX
OpraHMYECKUX BEIECTB (ITUIICH, MPONMWICH, AlEeTUJICH, ATUJICHTIUKOIb, TJIHUIEPUH,
dbeHon, QopMambIAeTHI, aneTadbIACTHl, MypaBbHHAS KHCIOTA, YKCYCHas KHCJIOTA,
OJIEMHOBAs KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, PPyKTO3a, Kpaxmal, IeJUTI0I103a,
TJIUIINH);
c(hOpMHUPOBAHHOCTH YMEHHUSI OTIPEICISATH BUIBl XUMHUECKON CBS3H B OPTaHUICCKUX
COEJIMHEHUSIX (OJIMHAPHBIE U KPATHHIC);
c(OPMHUPOBAHHOCTh yYMEHHUS MNPUMEHATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
opranndeckux BemecTB A.M. bytiepoBa [ OOBSICHEHHS 3aBUCMMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMWICH, alleTuiIeH, OyTaauen-1,3, meTunOyTaaueH-
1,3, OGeH30)1, METaHOJ, 3TAHOJ, ATUJICHIJIUKOJIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHasi U YKCYCHasl KUCJIOTBI, TJIFOKO3a, Kpaxmal, MeJUII0JI03a, aMUHOYKCYCHasI
KHUCIIOTa), WJUTIOCTPUPOBATh T'€HETHYECKYI0 CBS3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOpMYIT;
c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHUKU YTJIEBOJOPOJAHOTO
ChIpbs (HE(Th, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKH U MPAKTHUYECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;
c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJIUTH BHIYUCIIECHHUS TI0 XUMUUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTA PEAKIUU T10
U3BECTHBIM Macce, OOBEMY, KOJUYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WU
MPOAYKTOB PEAKIIHH);
c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAy4YHOTO TMO3HAHUS, UCTOJIb3YEMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U XUMHUYECKUX
aBJIeHU (HAONIOZICHHE, W3MEPEHHE, DKCICPUMEHT, MOJICTUPOBAHKE), HUCIOJIb30BATh
CUCTEMHbBICE XMMUYECKUE 3HAHUS IS MPUHATUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYyaIMsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;
c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOATh TMpaBUjia IOJIb30BAHUS XUMHUYECKON
MOCYI0M U JTaOOpaTOPHBIM 000PYAOBaHUEM, a TAKKe MIpaBUiia OOpAILICHUS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU IO BBIMTOJIHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB; CHOPMHUPOBAHHOCTh YMEHHI IUJIaHUPOBaTh U
BBITIOJTHATh XMUMHUYECKUM
AKCHEPUMEHT (TIPEBpallCHUs OPraHMYECKUX BEIIECTB NPU HArpEBaHUU, MOJIYYEHUE
ATUJICHA M M3y4YEHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JieHaTypaiys OeIKOB MpU HAarpeBaHWUM, IBETHBIC PEaKIUU OCIKOB) B COOTBETCTBHUU C
MpaBUJIaMu TEXHUKUA O€30MaCHOCTH MPU OOpAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
o0opynoBaHUEM, MPEIACTABIATh PE3yJbTaThl XUMHYECKOIO S3KCIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJBI HA OCHOBE
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9TUX PC3YJIbTATOB,



®denepanbhas padbouas nporpamma | Xumust. 10—11 kmaccer (6a30BbIN YpPOBEHB)

COPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aQHAJIMU3UPOBAThb  XUMHUYECKYIO
UH(pOpPMaIINIO, TIOTYYaEMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpPeICTBa MACCOBOM MH(POPMAIIUH,
WHTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO1aTh MPaBUIa 3KOJOTHUECKH 11€JIeCO00pa3HOro
NIOBE/ICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’Kaolllel MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAas cMbIci nokazatens 1K,
NOSICHSATh HAa TMPUMEPAX CHOCOObI yYMEHBIIEHUS W MPENOTBPALEHUS HX BPETHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

UIg  00y4arolmMXcsi € OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
NPUMEHATh 3HaHWA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB H
XUMHUYECKHUX SIBJICHUM;

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

11 KIIACC

[IpenMeTtHbie pe3ynbTaThl OCBOEHHUs Kypca «OO0Ias U HEOPraHUYECKash XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUYECKON COCTABJISIFOIICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIM XUMUH B IO3HAHUU SABJICHUN IPUPOJIbI, B POPMUPOBAHUHU
MBIIIUICHUSI U KYJBTYpPbl JINYHOCTH, €€ (QYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS. pelIeHUs MPAKTUYECKUX 3aJady M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKIFOYAET: OCHOBOIIOJIArarome
MOHATHA (XUMHUYECKHI DIIEMEHT, aTOM, HM30TOM, S-, P-, O- 2JIEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJIIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBA3b (KOBaJICHTHAas,
MOHHAs, METAJJIMYECKAs, BOJIOPOAHAS ), KPUCTAJUIMYECKAs PEIIETKA, TUIIBI XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOJIUTUUECKAS TUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM PEAKIHH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOJUTHUECKON JTUCCOIMALINH,
nepuoanuecknit 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHsSI MacChl BELIECTB, 3aKOH
COXpPaHEHHS U MPEBPAICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI MPUYMHHOCTH M CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PaKTOJOTHUECKHE
CBEJICHMS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30ITaCHOM UCITOJIb30BaHUHU BAYKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMM BBISIBJSITh XapaKTEpPHbIE TMPU3HAKU TOHSITHUH,
YCTAHABJIUBATh MX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIHUE MOHSTHUS MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;
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c(OPMUPOBAHHOCTh YMEHUN  HCIOJB30BATh XUMHUYECKYIO  CHMBOJIMKY JAJIS
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKIIUNA, CUCTEMATHUYECKYIO
HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHMUS OTACIbHBIX HEOPTaHUYECKUX
BellleCTB (yrapHbIi ra3, yrieKuciblii ra3, aMMuaKk, raiéHasi U3BeCTh, HeranéHas U3BeCTb,
MUTHEBAs COJA, TUPUT U APYTHUE);

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,
MeTaJJTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX COCAMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAMICKHOCTh HEOPTAHMYECCKUX
BEIIECTB IO HX COCTAaBy K OMPECIEHHOMY KiacCy/Tpymre COeIuHEHUH (TpocThie
BEI[ECTBA — METAIbI U HEMETaJUIbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, aM(pOTEepHBIC
TUAPOKCHU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI Tiepuonyeckoro 3akona J[.M.
MenpeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemeHToB JI.1. MenneseeBa, UCTIONb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUEe YPOBHM», OOBIACHATH 3aKOHOMEPHOCTHM W3MEHEHUSI CBOMCTB
XAMHUYECKUX BJIEMEHTOB M MX COCIUHEHUU 1O mepuoaaM u rpynmam l[lepuoamyeckoit
cucTeMbl XUMHYeckux 3jieMeHToB /(.M. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXJYy HEOPraHMYECKUMHU BELIECTBAMM C
MOMOIILI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHM;

c(OPMHUPOBAHHOCTh YMEHHS  KIACCU(DHUIIMPOBATh XUMHUYECKHE PEAKIIUU IO
pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTABY PEarupyronirux BemecTB, TEIIOBOMY 3P heKTy
peaklii, HU3MEHEHHUIO CTENEeHEH OKHUCIECHHUS DJJIEMEHTOB, OOpaTHUMOCTH pPEaKlUu,
y4acTHUIO KaTajln3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUM COCTABIIATH YPABHEHUS PEAKIIUN pa3IMYHBIX THUIIOB,
TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHA, YIUTHIBAs YCIOBHUSI, TIPH
KOTOPBIX 3TH PEAKIIUU UAYT /10 KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUM  TPOBOJUTH  PEAKIMHU,  IOJATBEPIKIAOIINE
KaueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPTaHUUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

chOPMUPOBAHHOCTh ~ YMEHUW  pacKphIBaTh CYIIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3THX
peaKuunii;



®denepanbhas padbouas nporpamma | Xumust. 10—11 kmaccer (6a30BbIN YpPOBEHB)

c(hOPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiu OT Pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIIECHUS XUMUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Boznerctsus (npunuuin Jle [llatensbe);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUUECKHE MPOIIECCHI, JISKAIIHUE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUS] CEpPHOM KHUCJIOTHI, aMMHaka, a TakKxKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0iemMax XuMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTH YMEHHUI TIPOBOAUTH BBIUHUCICHUS C UCIIOJIb30BAaHUEM TTOHSITHS

«MaccoBas J10J1s1 BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOLIEHUH Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEMIOBOTO ) dexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUSA U COXPAHECHHS
SHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHHMI COOIIOJaTh MpaBWjia MOJb30BAHUS XUMHYECKOU

OCYJI0M 1 TaOOpaTOPHBIM 000PY0BAaHUEM, a TAKXKE MpPaBHIia OOpaICHUS C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU 1O BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB; CHOPMUPOBAHHOCTh YMEHHI IUJIAaHUPOBaTh U
BBITIOJTHATh XUMUYECKUI
AKCHEPUMEHT (pa3lioKEeHUE TMEepOoKCHAa BOJAOpPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONPEAEICHUE CPEellbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIUU, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIIMK Ha CyJb(aTt-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI, pEUIEHNE SKCIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «Metamis»y u «HemeTtamib»)
B COOTBETCTBUU C MPAaBUIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
7abopaTOpHBIM  O0OpYJOBaHHMEM,  TPEACTABIATH  PE3YJNbTaThl  XUMHYECKOTO
sKcepuMeHTa B ¢GopMe 3alucyh YpaBHEHUM COOTBETCTBYIOIIMX PEAKIUA U
dhopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XUMHUYECKYIO
uH(popMaIMIo, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBa  MacCOBOM
KOMMYyHUKaruu, HTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUI COOJIIOAAThH MTPaBUiia SKOJOTHUECKH 11€JIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY’KarOIIEH IPUPOJHOM CpPEIbl, OCO3HABaTh OIACHOCTh BO3JCHCTBHS Ha KUBBIC
OpraHu3Mbl ONPENECIEHHBIX BELIECTB, MOHMMAas cMbIci nokaszareis [1/IK, nosacHars Ha
puMepax CrocoObl YMEHBIICHUS W MPEJOTBPAILCHUS WX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4YeJIOBEKa;

JUIT  O0y4YaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbS: YMEHHE
NPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JOCTYHHBIX METOJAX II03HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CJICTIBIX M CJIA0OBHUSIIMX OOYYaIOIIUXCS: YMEHUE HCIONbh30BaTh PelbedHO
TOYEUHYI0 cucteMy o0o3HnaueHuit JI. bpaiins s 3anucu xumuaeckux Gpopmyi.
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10 KJIACC
HaumenoBanue
No KommuecTBo pOrDAMMEOE CONChIKALILE OCHOBHEBIE BUIBI
H IepKaHu
/n pa3aenoB U TEM 4aCcOB porp p IEATENbHOCTH
y4e0HOro rmpeamera 00yJaroLMXCsl

Pa3n

e 1. Teopernueckue oc

HOBBbI OpraHu

YyeCcKOd XMMHUH

1.1

[Ipenmer
OpraHU4eCKON XMMHHU.
Teopus cTpoeHus

OPTaHUYECKUX
COeIMHEHNH

A.M. bytieposa

3

[IpenmeT opraHnYeCcKON XUMHH:
€€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYEHHE B MOJYYEHUH HOBBIX BEILIECTB

Y MaTepualioB. Teopust CTpoeHUs
OPraHUYECKUX COCAUHECHUN

A.M. Bytneposa, €€ OCHOBHbIE
nosnoxxenusi. CTpyKTypHbi€ (OpMYJIbI

OpraHnvecKux BemecTB. ['omonorus,
n30Mepusd. XUMUYECKAs CBA3b

B OPraHUYE€CKUX COCAMHECHUIX: KpaTHbIC
CBSI3U, G- U TT-CBSI3M.

[IpencraBienne o KiacCuOUKAIUH
opranuueckux Beuiects. Homenknarypa

OPTaHUYECKUX COCIUHCHU

(cucteMarnueckas) U TPUBHAJIbHBIC
HA3BaHU BAXHEUILMUX IIPEICTABUTEIICH

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH ), yCTAaHABINBATh UX

B3aUMOCBS3b.
[IprMEHATH MONOKEHNS TEOPUH

CTPOCHUSI OPTaHUYECKUX BELIECTB
A. M. bytneposa 1j1s1 00bsICHEHUSI

3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
JUISL COCTABIICHHS] MOJIEKYJISIPHBIX U

CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€¢HHOMN) (GOopMyJT OPTaHUYECKUX

BCHICCTB.

OnpenensiTe BUABI XUMUYECKOUN CBA3U
(omMHaApHbBIE, KPATHBIE) B OPraHUYECKHUX
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KJIaCCOB OPraHUYCCKHUX BCIICCTB.
3KCHepI/lMeHTaJILHbIe METOAbI

U3y4YCHUS BeleCTB M UX
NnpeBpalleHui:

COETMHEHUSX.
PackpbIBaTh posib OPraHNYECKON XUMHUU

B [IPUPO/IE, XapaKTEpPU30BaTh €€
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® J/leMOHCTpanuu:

- O03HAKOMJIEHHE C 00pa3amu
OpPTaHUYECKUX BEIIECTB U
MaTepuaJaMH Ha UX OCHOBE;

- OINBITHI IO MPEBPAIICHUIO
OpTraHUYECKHUX BEIIECTB MPU
HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE
U TOPEHUE).

® J[abopaTopHbIC OMBITHI:

- MOICIIMPOBAHUC
MOJICKYJI OpraHU4CCKUX
BCIICCTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBA3b C IPYTHUMH
HayKaMHU.

HabmroaTe 1 onucsiBaTh
JIEMOHCTPALIMOHHBIE OIBITHL; IPOBOJIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MpPaKTUYECKUE PabOTHhI

Hroro no pazneny

Paszgea 2. Yriesogopoasl

2.1

[IpenenpHbIE
YTJIEBOJOPOIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE IPEICTABUTENN AJTKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
buznyeckue 1 XuMHU4YeCcKre CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HaXO0XKJEHUE B IPUPOJE, OTYUYEHUE U
MPUMEHEHUE

PackpbIBaTh CMBICT N3y4aeMBbIX
MOHSITUH (BBISIBJIATh X XapaKTEPHBIC
MPU3HAKH ), YCTAHABJIUBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOLIME MTOHITHUS

MIpY ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTraHUYECKUX
COEJIMHEHUH.




Menenantuag nahnuaa mnarnavva | Xuvua 10—11 vmacenr (AarORLIT vhorewn)

2.2

HenpenenvHbie
YTJIEBOJOPO/IbI:
AJIKCHBI, aJTKaJIUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN Psifl. DOTUIIEH —
IIPOCTENIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
¢duznyecKkrue 1 XuMUYECKUE CBOMCTBA
(peakiuu ruIpupoOBaHHS,
raJIOr€HUPOBAHHUSI, TUAPATALIAH,

M crnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHUS] MOJICKYJISIPHBIX 1
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) (OPMYJT OPTaHUYECKUX
BEILIECTB.

YcraHaBIMBaTh MPUHAIIC)KHOCTD
BEIIECTB K OIPEICIIEHHOMY KJIACCY
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OKHUCJICHUA " HOJ'II/IMepI/BaL[I/II/I)

HaXO0XJICHUE B MMPUPOJIC, TOTYUEHUE U
MIPUMEHEHHUE.

Ankanuensl: OytagueH-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, pEaKIIUs

MOJIMMEPU3aIuU, TPUMEHEHHE (15
CHUHTE3a MPUPOJIHOTO U
CHUHTETUYECKOIO

Kay4yyKa U pE3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSAI.
ALIETUIIEH — IPOCTEUIINN
MPE/ICTAaBUTENb AJTKMHOB: COCTaB,
XUMHUUYECKOE CTPOCHUE, PU3NUECKUE

U XMMUYECKHE CBOMCTBA (pEeaKuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HAXOXKICHUE

B MPUPO/IC, MOJYYECHUE U TPUMECHEHUE

2.3

Apomartnueckue
yIJIEBOLOPOIBI

ApeHbl: 0€H30J1 U TOIYOJI, COCTaB,
XUMHYECKOE CTPOECHHUE MOJIEKYII,
(bU3NYEeCKUEe M XUMHUYECKHIE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS ), IOTyYECHUE

U npuMeHeHue. Bausaue 6enszona

Ha OpraHu3M 4YCJIOBCKaA. I'eneTuueckas

YIJIEBOJIOPOJIOB IO COCTABY
U CTPOECHUIO, HA3bIBATh UX

10 CUCTEMaTHYECKOMI

HOMEHKJIATyp€; NPUBOIUTH
TPUBHAJIbHBIC HA3BaHUS OTICIbHBIX
MIPEJICTABUTEIIEH YTIIEBOAOPOIOB.
OnpenensTe BUAb XUMUYECKON CBSI3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIy0JIa).

BbISIBISITE TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIL.
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CBS3b YIJIEBOJIOPOIOB
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2.4

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponusiii rasz. [lonyTHbie
HedTsHbIe Ta3el. HedTs 1 €
IIPOUCXO0XKJICHHUE.

Crioco6b1 iepepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
Katanutuyeckuid). [TpoayKTel
nepepaboTku HeTH, UX IPUMEHEHHE
B IIPOMBILUICHHOCTHU U B OBITY.
KameHHbII yrosap ¥ NpOAYKTHI €ro
nepepadoTKu.
JKCnepUMEeHTAJIbHbIE

MeTO/bI H3Y4YCHHS BEIECTB

U MX NpeBpalleHn:

® JleMOHCTpanuu:

- xosutekiuu «HedpTh» u «Yromby;

- BuUAeo(parMeHT
«BynkaHn3anus pe3suHbD).
® J[abopaTopHbIC OMBITHI:

- KayeCTBEHHOE OMpeJeieHre yIiiepoaa
1 BOJIOPOJIa B OPraHUYECKUX
BCIIIECTBAX;

- O03HAKOMJICHHE C 00pa3iamu
MJ1aCTMAcC, KaydyKoB U
PE3HHBI;

- MOACIIMPOBAHUC

XapakTepu30BaTh HCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — TPOBEICHHE,
HaOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
AKcIepuMeHTa (1a00paTOpHBIE ONBITH U
IpaKTHYeCKue paboThl).

CnenoBaTh npaBuiamM 0e301acHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NoCybl U 000PYyIOBaHUS, a TAKXKE
npaBuiiaM oOpallleHus C BeIeCTBaAMU

B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OMBITOB

U TIPAKTUYECKUX pabOT MO MOJYyUYEHHUIO
Y U3yYEHHUIO0 OPTAaHIMUECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl

AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peakiuii U JenaTh BhIBOJIbI HA UX
OCHOBE.

[IpoBOIUTH BBIYKCIICHUS

JUTSL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(opMyJIbI OPraHUYECKOrO BEILIECTBA,
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MOJIEKYJ1 YIJIEBOAOPOIOB U 110 YPaBHEHUIO XUMHUYECKOW PEAKLIUH.
rajJlOreHONPOU3BOIHBIX.

® [IpakTuyeckue pabOThI:
Ne 1. Tlosyyenue 3TUIEHA U U3yUYCHHE

€r0 CBOWUCTB.
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e Pacuérurle 3amaun:

- OIpeaeTeHNEe MOJIEKYIIIPHON
(bopMyJIbl OPraHUYECKOTO
BEILIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB XMMUYECKHUX DJIEMEHTOB;

- pacu€Thl IO YPABHEHUIO

XUMHYECKOMN pCaKkuInunu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBJISITH CBOIO
MTO3HABATEIIbHYIO IESITENBHOCTD;
NPUHUMATh AKTUBHOE YYaCTHE B
IPYIIIOBOM y4eOHOM
JEATETbHOCTH

Hroro no pasneny

13

Paznen 3. Kuciopoacoaep:kaiue OpraHm4ecKue coeTuHeHust
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3.1

CrupTtsl. PeHou

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TAaHOJI, XUMHYECKOE
cTpoeHune, GU3NIEeCKUE U XUMHICCKHE
CBOMCTBA (peaKUU C aKTUBHBIMU
MeTaJIaMH, TaJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHenue. Bogopoanas
CBs3b. DU3MOJIOTHYECKOE NCHCTBHUE
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M
YyeJIoBeKa.

MHOroaroMHbI€ CITUPTHI:
STUJICHTJIUKOJb Y TIIULEPHUH,
XUMHUYECKOE CTpOeHUE, Pu3nuecKue u

XUMHYECKHUE CBOMCTBA (B3aHMOﬂeﬁCTBHG

CO ICJIOYHBIMHU MCTAJIJIaMU,
Ka4CCTBCHHAs PCaKIMA
Ha MHOT'OAaTOMHBIC CHI/IpTBI).

duznonornueckoe 1eMcTBUE
Ha OpraHus3M uesioBeka. [IpumeHeHue
TJIMIEPUHA U DTUJICHTJIUKOJIS.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIUE MOHITHUSA

MIPU OMUMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCMHECHUM.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUISL COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOMN) hopMy
OpTraHUYECKUX BEIIECTB.
YcraHaBnuBaTh NPUHAAJICKHOCTD
BEILIECTB K OIMPECICHHOMY KJIaccy
10 COCTaBY U CTPOCHUIO, Ha3bIBATh UX
M0 CUCTEMAaTHUYECKON HOMEHKJIAType;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS




Menenantuag nahnuaa mnarnavva | Xuvua 10—11 vmacenr (AarORLIT vhorewn)

®enoi. CTpoeHre MOJEKYJIbL,
dbuznyecKre 1 XUMUIECKUE CBONCTBA
dbenona. TokcuuHocTh (peHoIIa, ero
(hU3M0I0TNYECKOE JIEUCTBUE

Ha OpraHu3M uenoBeka. [[pumeHenne
dbenona

3.2

AJbJIETUIBI.
KapOoHOBbIE KHCIOTHI.
CrnosxxHblie 3Gupsb

Anpaerunpl: GopMalibIeTua 1
areTanbACTH, XHMUYECKOe CTPOCHHUE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakIuu OKUCJICHHSI U BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKIINH ), TIOJyUICHHUE U
MIpUMEHEHUE.

OJIHOOCHOBHBIE TIPEJECTBHbBIC
KapOOHOBBIEC KUCIIOTHI:

YKCyCHAasl KHCIIOTa, XUMHUYECKOE
CTpOEHUE,

bU3NYeCKUe M XUMHYECKHIE CBOMCTBA
(oOmrue cBoiicTBa KUCIOT, peaKus
TEpUPUKALINN ), TOTYICHUE U
npuMeHenue. CreaprHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH
BBICIIIHX

KapOOHOBBIX KUCJIOT. MbliIa Kak

COJIM BBICIIMX KapOOHOBBIX KHCJIOT,

UX MOIOIIee TEUCTBHUE.

CrnosxHble 3puUpbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ maponus
COXKHBIX 3(hupoB. JKupbl Kak

OTACIBHBIX HpeHCTaBHTeHeﬁ

KHMCJIOPOJICOJIEPIKAIIMX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYUYEHUST TUITUIHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanabaeruia,
areTalabAeTua, YKCYCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTFOJI03b1 ); BBISBIISTh TCHETHICCKYIO
CBSI3b MEXK]ly HUMU U MOJTBEPKAATh €€
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHUE U TPUMEHEHUE KUPOB,
XapaKTEpPU30BaTh UX 3HAUCHUE

TS )KU3HEICSTEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKUX BEIIECTB, MOSICHATh

Ha IPUMEPAX CIOCOOBI YMEHBIIIEHUS
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IMPOU3BOAHBIC TTIMICPUHA U BBICIIINX

KapOOHOBBIX KUCIOT. [ 'MIpOJIN3 KUPOB

3.3

YriaeBoabl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAaXapUI:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbL,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHA4YHBIM pacTBOPOM OKCHA
cepedpa(l), BocctaHoBNIEHHE, OPOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. Opykrosa kak
U30MEp TIIFOKO3BI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0>XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uenmnrono3a Kak NpupogHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTI0NI03bl, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA Kpaxmara (THAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).
JKCIMepUMEHTATbHbIE METOAbI
U3y4YeHUs BelleCcTB U UX

Y IPEIOTBPALICHHS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIepUMEHTa (J1abopaTOpPHBIE OTBITH U
MpaKTUYECKHUE paboThI).

CnemoBath npaBuiam

0e3omacHoOi paboThI B

nabopaTopuu

IIPU UCTOJIb30BAHUHN XUMHUYECKOU
HocyZbl ¥ 000pYyIOBaHUS, a TAK¥Ke
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

U IPAKTUYECKUX PadOT MO

MOJIYYEHHUIO Y U3YUEHUIO
OpraHUYECKUX BEIIECTB.

[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOIIUX PEAKIUN
U JIeJIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BEIYHMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOrO BEIIECTBa,
10 YPAaBHEHUIO XUMUYECKON PEAKIUH.
CaMOCTOSATENBHO MIJIAHUPOBATH U
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NpeBpaLIeHu:

OCYHICCTBJIATH CBOXO
IMO3HABATCIIbHYIO ACATCIbHOCTD,
IMPUHUMATb aKTHBHOC
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® J[abopaTopHbIE€ ONBITHI:

- TOPEHHE CIIUPTOB;

- B3aUMOJIEHCTBUE
TJIMIEPUHA C TUAPOKCHIOM
menu(ID);

- Ka4ECTBEHHBIC PEaKITNu
aNbJIETUIOB (OKUCIIEHUE aMMHAYHBIM
pPacTBOPOM OKcCHJIa cepedpa U
ruapokcuom meau(Il));

- B331/IMOI[€I>1CTBPIC Kpaxmalia ¢ HOJO0M.

o [IpakTuueckue paboThI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KHCJIOTBI.

® PacuérHble 3a1a4n:

- OIpEIEIICHUE MOJIEKYJIAPHOU
hopMyIIBI OPTaHHYECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB XMMHYECKHUX JJIEMCHTOB U
1o mMacce (00beMy) MPOTyKTOB
CrOpaHWsI,

- Pacy€Thl 10 YPABHEHUIO

XUMHUYECKOU peakiuu

y4acTue B IpyNIoBoil yueOHOM
JIESITETbHOCTH

Hroro no pazneny

13
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Pa3znen 4. A3oTcoaep:kaniue oprannyecKkue coeInHeHnst

4.1 | AMuHBIL 3 AMMHBI: METUJIAMUH — MPOCTEHIIHIA
AMUHOKHUCIOTBHI. IpEJICTaBUTENIb AMUHOB: COCTaB,
benku XUMHUYECKOE CTpOeHHE, GU3NIECKUE

U
XUMHUYECKHE CBOMCTBA (peaKuuu

PackpbIBaTh CMBICIT HU3y4aeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
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11 vmacewnt (AaraRLIT vhoredn)

C KUCJIOTaMH U TOPEHMSI), HAXO0XKJIEHUE
B IIPUPOJE. AMUHOKHUCIOTHI KaKk

aM(i)OTepHLIC OpraHU4CCKUC COCAUHCHUSI.

Pu3NYECKUE U XUMHUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornueckoe 3HaueHUE
aMUHOKUCHO0T. CUHTE3 ENTUAOB.
benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JIeHaTypalus, KaUeCTBEHHbIE PeaKuu
Ha OeJKH.

JIKCIEPUMEHTAJTbHbIC METObI
U3y4eHHs BellecTB U UX
NpeBpPaLlleHUI:

® /[emoHCTpanuu:

- JieHaTypauus OeJIKOB IPU HArpeBaHUU;

- IIBETHBIE PEaKIIMK OCJIKOB

COOTBCTCTBYIOIIHEC IMOHATHA

IIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPraHUYECKUX
COEJIMHEHUM.

Hcnonb30BaTh XUMHAYECKYHO CUMBOJIMKY
JUISL COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaliéHHomn) hpopmy

OPraHUYECKUX BEILIECTB.

OnpenensaTe MPUHAMICKHOCTD BEIIECTB
K ONPEAECIEHHOMY KJIACCY MO COCTaBy U
CTPOEHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKOU

HOMEHKJIaTyp€; NPUBOJIUTH
TPUBHAJIbHBIC HA3BaHUS OTACIbHBIX
MIPEICTABUTEIIEH.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI TOTYUYEHUST TUTTUIHBIX
MPEJICTABUTENIEN a30TCOAECPKAIIUX
coeIMHEHU (MeTUJIaMUHa, TJIUIINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; TOSICHATh
Ha MIpUMEpPAX 3HaUCHUE OEIKOB

JUIL OPraHW3Ma YEJIOBEKA.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBIIATDH CBOIO
IIO3HABATEJIBHYIO JEATEIbHOCT;
IIPUHUMATh AKTUBHOE y4aCTHE B
IpynIoBoil yueOHoU
JeSATEIbHOCTH

Hroro mo pazaeny 3

Paszpgeut. S. BeicOKOMOJIEeKY/JIAPHBbIE COeIMHEHUS
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5.1

IlracTmaccsl.

Kayuyku. Bonokna

OCHOBHBIC IOHATUS] XUMUHN
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPHU3AIUH, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIISIPHBIX
COCJIMHEHUI — TTOJIMMEPHU3ALIHS U
HOJIMKOH/ICHCALIUS.

ITmacTmacchl (MMOIUATUIICH,
MOJIUTIPOTHIICH, TTOJIMBUHWIIXJIOPUI,
nosuctupoit). HatypanbHslid u
CUHTETUYCCKHEC KayIyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBII). BonokHa:

HaTypaJibHbIE (XJIOMOK, MIEPCTh, MIENK),
UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Bianers n3y4yaeMbIMA XUMHYECKUMHU
MOHATUSAMU: PACKPBIBATh CMBICII
M3Yy4aeMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHATHS TIPYU ONIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OpPTraHWYECKUX BELIECTB,

JUIsL OOBACHEHUS OTJENbHBIX (DAKTOB

U SIBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO CHMBOJIMKY
JUISL COCTABJIEHUS CTPYKTYPHBIX (hopMy1
BEILIECTB U YPABHEHUN pEaKLUN
[IOJIMMEPHU3ALIUU U TTOJIMKOHCHCALINH.
OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haubosee pacnpoCcTpaHEHHbBIX

BHJIOB INIACTMACC, BOJIOKOH;
IIPUMEHEHHUE




Menenantuag nahnuaa mnarnavva | Xuvua 10—11 vmacenr (AarORLIT vhorewn)

BHCKO03a), CHHTCTHUYCCKHE (KalpoH 1
JIaBCaH).
IKcNepUMeEHTAJIbHbIE METOAbI

U3y4YCHUS BeleCTB M UX
NnpeBpalleHuni:
® J/leMOHCTpanuu:

- O3HAKOMIJICHHC C O6paSI_[aMI/I
IMPUPOAHBIX K HCKYCCTBCHHBIX

BOJIOKOH, IIJIJACTMACC, Kay4yKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl T03HAHUS — HA0JII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIACC
HaunmenoBanue
No KommnuecTBo pOrDAMMEOE CONEhIKALILE OCHOBHEBIE BUIBI
JKaHU
m\o PasAcioB U TEM 4acoB poTp AP NEATCIBHOCTH
y4€eOHOro IpeMeTa o0yJaromuxcs

Paznen 1. Teopernueckue oc

HOBbBI XUMHH

1.1 | Ctpoenue aToMOB.

[Tepunonnueckuit
3aKOH U

[Tepuoauueckas

CHCTCMAa XUMHUYCCKHX
DJICMCHTOB

J.1. Menpaeneena

3

Xumuueckui ytement. Atom. Cocras

aToOMa, U30TOIIbI. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH,

MOYPOBHU. ATOMHBIC OPOHTAIIH,

s-, p-, d-, f-amemenTsr. OcobeHHOCTH
pacrpeeaeHns JICKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJibIX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS

KOH(UTypaLHs aTOMOB.
[Teprnoanyeckuii 3aKOH U

[Tepuoauyeckas cucreMa XUMHUYECKUX
snemenToB [. 1. MenneneeBa. CBs3b

MEPUOINYECKOr0 3aKOHA U
[leproandeckoi CHCTEMbBI XUMHUYECKHX

3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH

W3MEHEHMS CBOMCTB XMMHUUCCKHX
OJICMCHTOB U O6pa?>yeMBIX HMHU IMPOCTHIX

PaCKpBIBaTB CMBICJI U3Y4aCMbIX

MOHATUH (BBISIBIISITh UX XapaKTEPHbIE
NPU3HAKN), yCTAHABJIUBATH UX

B3aMMOCBA3b.

PackpbiBaTh CMBIC]T IEPUOAUYECKOTO
3akoHa [[. 1. MenaeneeBa u

J€EMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOILYIO,
OOBSACHUTETBHYIO U IPOTHOCTHYECKYIO
(GyHKLIMH.

XapakTepHu30BaTh AEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHX

AIEMEHTOB 1—4 nmepuo0B, UCTIOIb3YS
MOHSATHS S-, P-, d-3JEKTPOHHBIC

OopOUTaNIH, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH

W3MEHEHMS CBOMCTB XMMHUUECKHUX
9JICMCHTOB H UX COCI[I/IHCHI/Iﬁ
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" CJIOKHBIX BCUICCTB I10 I'PpyIIIIaM U I10 IICpHUOoaJaM U I'pyIiriamM
nepuoaaM. 3Ha4eHUE NEPUOAUIECKOTO ITepronnueckoil CUCTEMBI

3aKOHA U CUCTEMBI XUMUUYECKUX . 1. MenpaeneeBa
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anemeHToB [[.1. MeHnaeneeBa
B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METOAbI

U3Yy4YeHNs BelleCTB U UX
npeBpalleHu:

® JleMOHCTpauuu:

Buper Tabmun «Ilepuogundeckas cucteMa
XAMUYECKHX IJICMCHTOB

J.1. MeHpaeneeBa»

1.2

CrpoeHue BemecTsa.
MHuoroo6pa3zue
BEILECTB

Ctpoenue BeniecTBa. XUMUYECKas CBA3b.

Bunpsl (koBasieHTHas HEMOJSIpHAS U
NOJISIpHAs, MOHHAsS, METAJNTNYeCcKas) U
MEXaHU3MbI 00pa30BaHuUs
XUMUYECKOU CBsI3U (OOMEHHBIN U
JIOHOPHO-

aKIenTopHbIi). BogopoHas cBs3b.
BanenTHOCTS.
DJIEKTPOOTPHULIATEILHOCTh. CTETEHb
okuciienusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYIIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

3aKOH MOCTOSTHCTBA COCTaBA
BelecTBa. THUIBI KpUCTATIITNYECKUX
PELIETOK U CBOMCTBA BEILIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtunnbie pactBophl. KonnuecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast

PackpbIBaTh CMBICIT H3yUaeMbIX
MOHATHUH (BBIICTIATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
MIPU OMTMCAHUU COCTaBa U CTPOCHMUS
BEILECTB, JISI OOBSICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUIA.
OnpenensTe BUAbI XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOU, BOJAOPOIHON)

B COCJIMHEHHMSX, THII
KPUCTAJIMYECKON PELIETKN
KOHKpPETHOTO BEIIECTBA.

OrnpenensiTe BAJICHTHOCTh U CTEINCHb
OKHCJICHHS XMMHYECKHUX DJIEMEHTOB

B COCJIMHEHUSX PA3TUIHOTO

COCTaBa.

[IpoBOAUTH BHIYUCIECHUS

C UCIIOJIb30BAHUEM ITOHSITHS

11 vmacewnt (AaraRLIT vhoredn)
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JI0JIS BEILIECTBA B PACTBOPE). «MaccoBas 10J1s1 BEIECTBA B
pacTBOpe».
Bianets n3ygyaeMbIMU XUMHUYECKUMHU
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Krnaccudukaiys HeopraHmueckux
coequnennii. Homenknarypa
HEOPTaHUYECKUX BEIICCTB.
IKCNEePUMEHTAIbHbIE METO/IbI

HU3YyUYEeHUS BelleCTB H UX
npeBpalleHu:

® /[eMOHCTpanuu:

- MOJEIU KPUCTAIMYECKUX PEUIECTOK.

e PacuérHrle 3a1aun:

- PaCUCThI C UCIIOJIb30BAHNCM ITOHATHA
«MacCoBasg J0JIA paCTBOPCHHOI'O

BCIICCTBA»

IIOHATHUAMM.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIIMU OT Pa3IMYHBIX
(haxkTopOB.

OrnpenensiTe xapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHELIHETO
BO3nericTBUs (mpuHIuI Jle
[[Tarense). CocTaBisATh YpaBHEHHUS
pEeaKuui pa3InYHbIX TUIIOB; ITOJHBIE
u

COKpAIIEHHBIC YPABHEHUSI PEaKIUi
MOHHOTO OOMEHA, YYUTHIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIINU
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1.3

XUMUYECKUE
peaxkuuu

Xummueckas peakiusi. Knaccudukarms
XUMHUYECKUX PEaKIui B
HEOPTaHUYECKOM U OPTaHUYECKON
XUMHUHU. 3aKOH COXPAHEHUS MacChl
BEIIIECTB; 3aKOH COXPaHCHUS U
MPEBPALIECHUS SHEPTUU NMPU XUMUYECKUX
peakusx.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh

OT pa3IMYHBIX (hakTopoB. OOpaTUMBbIE
peakiuu. XUMUYECKOE paBHOBECHE.
DaKTOpPBHI, BIUAIOIIME HA COCTOSIHUE
XMMHUYECKOTO PABHOBECHSI.

[Tpunnun Jle [laTenbe.
DJIEKTPOIUTUYECKAS JUCCOLIMAITHS.
CutbHBIC | CJTA0BIE DJIICKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEIIECTB:
KHcJas,

HEeWTpaJibHAad, 1IeJI0YHAs. BoTopoaHbIi

Uy T
10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOIIO/ICHUE U OMUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThI): IO OMPEICTCHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEILLECTB, peaKLUi
MOHHOTO OOMEHA, BIMSHUIO Pa3IMYHbIX
(aKkTOpOB Ha CKOPOCTh PEAKIIHIA.
CrnenoBaTh IpaBUiiaM MOJIb30BAHUS
XUMHYECKOU MOCYA0N U
71a00paTOPHBIM 000PYAOBAHUEM.
[IpencraBiATs pe3ynbTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO 0OOMEHa B OPTaHUYECKOM U
HEOPraHMYE€CKOW XUMUH.
OKUCANTETBLHO-BOCCTAHOBUTENBHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenue anexkTponunsa.

JKCIepUMeHTAIbHbIE METObI
HU3y4YeHHs BEIeCTB U UX
NpeBpalIeHU:

® J/leMOHCTpauuu:

- pasloKeHHE MePOKCUIa
BOJOPO/Ia B MPUCYTCTBUHU
KaraausaTopa.

® JlabopaTopHbBIE OMBITHI:

- NPOBENCHUE PEAKLINM
MOHHOTO OOMEHa;

- OTpeJeNIeHNE CPEIbl PACTBOPOB
BEIIECTB C MOMOUIbIO
YHUBEPCAIBHOTO HHINKATOPA.

o [IpakTiueckue paboThI:

Ne 1. Bausinue pa3nuusbix (aKTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.
e PacuérHble 3a1auu:

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

[TpoBOANTH BEIYHCIICHUS

10 YPaBHCHUSAM XUMHYECKHUX PEaKIIHid,
B TOM YHCJIC TSPMOXHUMHYCCKUE
pacy€Thl
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- pacyeThl O YPABHEHUSAM XUMHUYECKHUX
pEaKLHil, B TOM YHCIIE
TEPMOXUMHUYECKNE PACUETHI

Hroro no paszneny

13
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Pasznen 2. Heopranuyeckasi Xumus

2.1 | Meramsl 6 Merannel. [lonoxenne metaiion PackpeIBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBIIETATH UX XapaKTepHBIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JUIS OOBSICHEHUS
OTJICJIBHBIX (DAKTOB U SBJICHHM.
OOBsICHATH 001ITME 3aKOHOMEPHOCTH
B U3MEHECHUU CBOMCTB JIEMEHTOB —
METAJUIOB U UX COCIANHEHUU C
YYETOM CTPOCHUS UX aTOMOB U
IIOJIOKEHUS

B [lepnoanueckoil cucreme
XUMHYECKUX IJIEMEHTOB

. 1. Menpeneena.
XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKUE CBOKMCTBA METAIJIOB, UX
Ba)XXHEMIIINX COCIAMHCHUM,
MOATBEPKAask 3TO ONMCAHUE
MIpUMEPAMHU YPaBHEHHU I
COOTBETCTBYIOLIMX XUMHUUECKHUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
WCIIOJIb30BaHUE UX JJIA CO3AaHUs
COBPEMEHHBIX MaTE€pPUAJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIMTHI METAJJIOB

B [lepuoanueckoit cucteMe XUMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O0uue pusznyeckue
cBoiicTBa MeTaiuIoB. [Ipumenenue
METAJIJIOB

B OBITY, Ipupojie U TexHuKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpspkeHuit metaios. OOmue
CIIOCOOBI MOTYUYEHUS] METAJIIOB.
Kopposust metamnos. CriocoObI 3aIUThI
OT KOPPO3UH.

OO6m1as xapakTepuCTUKA METAIIIIOB
riaBHbIX noarpymi (IA-rpynmna,
[TA-rpynma) [lepuoauyeckoi
CHUCTEMbI XUMUUECKHUX DJIEMEHTOB.
Amomuami. AMQpOTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUJIA ATTFOMUHUS.
OO6m1as xapakTepucTUKA METAJIJIIOB
no6ouHbIX noarpymi (b-rpymm)
[Tepuoauyeckoit CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB: MeJlb, ITMHK, XPOM,
xene30. Baxnenmme coeuHeHns
METaIoB (OKCUIbI, THIPOKCHUIBI,
COJIn).
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BKCHepI/IMeHTaJIBHBIe METOAbI OT KOPPO3HH.

M3y4YeHHs BEIeCTB H UX PaCKpLIBaTB CYITHOCTb OKHCIINTCIIBHO-

npeBpalleHu:
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® JleMOHCTpauuu:

- KOJUIeKIUs « MeTallibl ¥ CIUIaBbD».
® JIabopaTopHbIE OMBITHI:

- B3aMMOJICHCTBUE TUIPOKCHIA
AITIOMUHUS C PACTBOPaMU KUCIIOT
U 1IEJI0YCH;

- Ka4eCTBEHHBIEC PEAaKIIMHM Ha KaTHOHBI
METaJIOB.

o [IpakTrueckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIIbHBIX
3a/1a4 o TeMe «MeTabn.

e PacuérHrle 3agaun:

- pacyeTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuu, eciy OJHO U3 BEILECTB JaHO B
BUJIE PACTBOpa C OMPEACICHHOM
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKLIUI
MOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLui.
IIpoBoauTH peakiumy,
IIOATBEPIKAAIOIINE XapAKTEPHbIE
CBOMCTBA N3yYaEMBbIX BELIECTB,
Pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IIPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0/IEHUE U OIMCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATs pe3ynbTaThl

XMMHUYECKOTO SKCIIEpUMEHTa B (popMe
3alliCU YPaBHEHUI COOTBETCTBYIOLIUX
peaxkuuii ¥ e1aTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh paBUIIaM TMOJIH30BAHUS
XUMHYECKOUW MOCYI0U U
71a00paTOPHBIM 000PYAOBAHUEM.
[TpoBOAUTH BHIYMCIICHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEAKITHA.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
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IMO3HAaBATCIIbHYIO
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NeSITEIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITETbHOCTH

2.2

HemeTamisl

Hewmetamirsl. [onoxeHne HeMETaAIIOB

B [lepunoanyeckoit cucteMe XUMUYECKUX
anemenToB [[.M. MeHnpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusznyecKrue CBOMCTBAa HEMETAJLIOB.
AJJIOTpOIIHS HEMETAUIOB (Ha pUMeEpe
KHCJIOpOoa, cephl, hochopa u
yriepozaa). XMMU4YECKUe CBOMCTBA
BOKHEUIIIMX HEMETAJUIOB (TajJOTeHOB,
cepsbl, a30Ta, pocdopa, yriepoaa u
KPEMHUS).

Oxcuabpl HEeMETaIoB.

Kucnopoaconep:xamme KUCioThl.
Bonopoanbie coequHeHUst
HEMETAJLIOB.
JKCnepUMEeHTAJIbHbIE

MeTO/bl U3YyUEeHUS BellecTB

U MX NpeBpalleHui:

® JleMOHCTpauuu:

- o0pa3ibl HEMETAIOB;

- B3aMMOJECUCTBHE MENU C A30THOMN
KHMCJIOTOM Pa3JINYHON KOHILIEHTPALVH.

PackppIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUSA
P OMKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, JIsl 00ObSICHEHUS
OTJEJIbHBIX (DAKTOB U SIBJICHUU.
OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOVWCTB HEMETAIIOB U
MX COCTUHEHUN C YUETOM CTPOCHUS UX
aTOMOB M TIOJIOKEHUSA

B [Iepnoanueckoil cucreme
XUMHYECKUX IJIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAJJIOB, UX
Ba)XKHEHUIIINX COCAUHCHUIM,
MOATBEPKAAsk 3TO ONUCAHUE
IIpUMEPaMU YPaBHEHU I
COOTBETCTBYIOLIMX XUMHUUECKHUX
pEaKInu.

XapakTepu30oBaTh BIUSHUE HEMETAJIOB
Y UX COCIMHEHUI Ha )KUBBIC
OpPraHU3Mbl; ONIMCHIBATh PUMEHEHUE

B Pa3IUYHBIX 00JIaCTIX
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® JIabopaTopHbIE OMBITHI: IIPAKTUYECKOHN AEATEIBHOCTU

YCJIOBCKA.
- Ka4YCCTBCHHBLIC PCAKIIMU HAa aHUOHBI U

KaTHMOH aMMOHHMHA.
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o [IpakTueckue paboThI:

Ne 3. Pemenue skcnepuMeHTAIBHBIX
3a1a4 no teMe «Hemeramib.
® PacuérHble 3a1a4u:

- PacCUCThl MAaCChI BCUICCTBA

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJIHOTO U3 YUaCTBYIOIINUX

B PEAKIIMH BEILIECTB; PACYEThl MacChl
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIINH, ECIIU OJTHO

U3 BEUIECTB MMEET IPUMECH

[TonTBEpxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIleCTBaMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuil.

PackppIBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPEaKIUN
IIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKLIUi.
[IpoBOaUTH peakiuy,
IIOATBEPKAAIOIINE XapaKTepHbIE
CBOMCTBA U3y4YaEMBbIX BELIECTB,
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2.3

CBs3b
HEOPTaHUYCCKUX U
OpPraHUYECKUX
BEIIECTB

Heopranuueckue u

OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue n

OpPraHUYECKHE OCHOBAHUSI.
AmMoTepHbIe HEOpraHUUECKUE U
OpraHUYeCKUE COCIMHEHHUS.
I'eHeTnueckas CBA3b HEOPraHUUECKUX U
OpraHUYeCKUX BEIIECTB

pacno3HaBaTh ONBITHBIM ITyTEM
aHUOHBI, IPUCYTCTBYIOIINE B

BOJHBIX PACTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATs pe3ynbTaThl

XUMHYECKOTO IKCIIEpUMEHTa B hopme
3aIlMCH YPABHEHUN COOTBETCTBYIOIIUX
pEaKIui U AeaTh BHIBOJBI HA KX
OCHOBE.
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CrnenoBath npaBUiIaM MOJIb30BAHUS
XUMHYECKOU MOCYA0N U
71a00paTOPHBIM 000PYTOBAaHHEM.
[TpoBOAUTH BHIYMCIICHUS

10 YPAaBHEHUSM XUMHUUECKUX PEAKIIUI.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISITh CBOIO I03HABATEIbHYIO
NESITENIbHOCTD; MPUHUMATh AKTHBHOE
y4acTHe B IpyNIoBOr y4eOHOH
JeSATEIBHOCTH

Hroro no pazneny

17

Pasznea 3. XumMusd u :Ku3HbL
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3.1.

XUMHUS U )KU3HD

Ponps xuMuu B o0ecriedeHUN

AKOJIOTMYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHATHE 0 HAYyYHBIX
METOJIaX ITO3HAHMUS BEIIESCTB U
XUMHUYECKUX PEAKIIUH.
[IpencraBienus: 06 0OIIUX HAYUHBIX
MIPUHIIUIIAX MPOMBIIIJIEHHOTO
MOJTyYeHHUS BaXKHEUIIINX BEIIECTB (Ha
MpUMepax MPOU3BOJICTBA aMMHAKA,
CEepHOM

KHCJIOTBI, METaHOJIA).

YenoBek B MHPC BCHICCTB, MATCPHUATIOB
N XUMHWYCCKHUX peaKuHﬁ: XUMUA 1
3A0POBLEC YCJIOBCKA, ITpaBUJIa
HCIIOJIb30BAHUA JICKAPCTBCHHBIX

PackppiBaTh poJib XUMUU B PEIICHUH
DHEPIreTUYCCKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MPOOIIeM
YeJI0BEYECTBA, ONMCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTHS XUMUYIECKON
HayKH M TEXHOJIOTHH.

[IpumensTh npaBusa 0€30MacHOro
oOpallieHusI ¢ BEIECTBAMH,
HCII0JIb3yEeMbIMU B TIOBCEIHEBHOM
’KU3HHU, TTpaBUjIa MOBEACHUS B IIEJISIX
cOepeKeHUs 310pOBbs U OKPYKAIOLIEH
MPUPOIHON Cpeibl; MOHUMATh BPEJ
(ormacHOCTB) BO3/ICHCTBUS HA KUBbIE
OpTaHU3MBbI OTIPEICIICHHBIX BEIICCTB
cMbica ntokazarelist [IJIK, mosicHATh
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IpenaparoB; MpaBuiIa 6€30MacHOrO
MCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM *HU3HH. bbITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHaNM3UpoOBaTh U KPUTUYECKU
OIICHUBATh MH(OPMAIINIO, CBI3aHHYO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIUSTHUEM Ha COCTOSIHHC
OKPY’KaroIIEH CPEIbI.

Hcnonb3o0BaTh MOTyYeHHBIC 3HAHUS U
MpeCcTaBiIeHUs 0 cepax
JEATeTLHOCTH, CBSI3aHHBIX ¢ HAyKOH
¥ COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JIJISI OPHEHTAIINH B BEIOOpE
cBoel Oyayiel npodecCHOHATbHOU
NeSTeTLHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
npo0JieM XUMUYECKON 1
HKOJIOTUYECKOM HAMPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MTO3UITHIO
o MpoOJIeMe U TIpejiaraTh BO3MOYKHBIC
IyTH €€

pEIICHUS

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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