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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE CpeIHET0 00IIero 00pa3oBanus pa3paboTaHa Ha
ocHoBe @enmepanmpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obOpa3oBaHuM B
Poccuiickoit  ®eneparnuu», TpeOoBaHUN K pe3ylbTaTaM OCBOSHHUS (deaepaibHON
oOpa3oBaTelpbHOM TporpamMmbl  cpemnero obmero obpaszoBanus (DOII COO),
npecTaBleHHbIX B DeeparbHOM rocygapcTBeHHOM oOpasoBarenbHoM ctangapte COO,
¢ yaérom KoHnenmmu npenoaBanus yueOHOTo peMeTa « XUMHEs» B 00pa30BaTEIbHBIX
opranm3anusax Poccuiickoit denepanuu, pealn3ylolMX OCHOBHbIE OOpa3oBaTelbHbIC
MIPOrpaMMbl, U OCHOBHBIX MOJNOKEeHUI «CTpaTeruu pa3BUTUs BociuTaHus B Poccuiickoit
®enepanuu Ha niepuoA A0 2025 rona» (Pacnopsixenue
[TpaButenbcTBa PO 0T 29.05. 2015 N 996 - p.)

OcHOBY MOJX0JIOB K pa3pabOTKe MPOrpaMMbl MO XHUMUHU, K OMpPEACICHUI0 OOIIeH
CTpaTeruy OOYy4Y€HHUs, BOCIIUTAHUS U Pa3BUTHUSI OOYUYaIOIIMXCS CPEACTBAMH y4eOHOIO
npeamera «Xumus» anga 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUJIU
koHuentyanbHble mnonoxeHuss PrOC COO o B3auMOOOYCIIOBIEHHOCTH LEJIEH,



COJIep>KaHMsl, pe3yJabTaToB oOOydeHHUs U TpeOOBaHUU K YPOBHIO TMOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUMM ¢ JAaHHBIMU TMOJOXKEHHSIMU MporpamMma Mo XUMHUM (0a30BBIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs:

yCTaHABIMBAeT o00s3aTeibHOe (MHBApUAHTHOE) TPEAMETHOE  COJEp KaHUeE,
OTpEeNIeNIACT KOJIMUYECTBEHHbIE U KAUYECTBEHHBIC €T0 XapaKTEPUCTUKU HA KaXXJOM dTare
M3YUYeHUs MpeaMeTa, MpeayCMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpejielieHus ero Mo KjaccaM, OCHOBHBIM pasjiejiaM M TeMaM Kypca,

TaéT MPUMEPHOE pacIpeIesieHUe Y4eOHbIX YacOB 10 TEMAaTHYECKUM pa3jesam,
PEKOMEHyeT MPUMEPHYIO TOCJIEN0BATeIbHOCTh U3YUYEHHUSI OTIEIBHBIX TEM Kypca C
y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU Y4yeOHOTO Mpoiiecca,
BO3pACTHBIX oOcoOeHHocTel oOyuaromuxcst 10—11 kmaccoB;  JaéT METOAUYECKYIO
MHTEPIPETAIMIO 1IeJIeH M3Y4YeHHUs TMpeaMeTa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CUCTEME cpeaHero oOmero o0pa3oBaHMs, COJEPKATEIBHOM  XapaKTEPHUCTUKH
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS OCHOBHOW 00pa30BaTelbHOW MPOTPAMMBI
cpenHero o6Omero o0pa3oBaHUS (JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BUJIOB yue€OHO-TI03HABATEIHLHOM JAESITEIILHOCTH 00YYarOIIerocs Mo OCBOSCHUIO
conepkanusi npeamera. [lo BceM Ha3BaHHBIM MO3HUIMSAM B MPOrpaMMme IO XUMHUHU
coOIo/IeHa MPEEeMCTBEHHOCTh ¢ deaepanbHoil paboyeil mporpamMMoil OCHOBHOTO
obmero obpaszoBanus no xumuu (g 8—9 kiaccoB oOpazoBaTeIbHBIX OpraHU3aLUM,
0a30BbIN YPOBEHB).

Xumudeckoe oOpa3oBaHHE, IMOJIydyaeMoOe BBIMYCKHUKaMU 00I1eo0pa3oBaTeIbHOMN
OpraHu3alliy, SIBISETCS HEOThEMJIEMON 4YacThio MX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IIECHHOCTEH, IPUCYIINX 1IETIOCTHONW CUCTEME XUMHYECKOT0 00pa3oBaHus. ITu
[IEHHOCTH KacaroTCs TMO3HAHUS 3aKOHOB MPHUPOIBI, (OPMUPOBAHUS MUPOBO33PEHUS U
oOmIel KyJabTyphl Y€lIOBEKa, a TaK)Ke DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUSA K
CBOEMY 3J0pPOBBIO M MPUPOJHOU cpene. Peanusyercs Xumuyeckoe o0Opa3oBaHUE
oOydJarommxcs Ha YPOBHE CpEAHETO OOIIero 0o0pa3oBaHUS CPEACTBAMH Yy4eOHOTO
npeaMera « XuMusi», COAEp:KaHue U MOCTPOEHHE KOTOPOTO OMPEIETIEHbI B TpOorpaMMe 1o
XAMHH C y4€TOM Crienn(PrKy HAyKH XUMUHU, €€ 3HaYeHUs B MO3HAHWM MPUPOJLI U B
MaTepuagbHOW KU3HU OOIIECTBA, a TaKXKe C Y4ETOM OOIIMX LeNed W MPUHIIUIIOB,
XapaKTepU3YIOINX COBPEMEHHOE COCTOSTHIE CHCTEMbI CPETHETO 00IIero 00pa3oBaHus B
Poccuiickoit @enepanuu. Tak, HanpuMmep, pu HOPMUPOBAHUU COJICPIKAHUS MPEeaAMETA
«XUMUS» YUTSHBI CIEYIONINE MOJ0XKEHUS O ClielU(PUKE U 3HAUCHUH HAYKU XUMHUH.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coO0yl pojib B
COBPEMEHHOM IMBWINM3ALIMM, B CO3IaHUM HOBOW 0a3bl MarepuaibHOU KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAITMOHATHLHOTO HAYYHOTO MBIIIJICHHUS, B CO3/1aHUE
L[ETOCTHOTO TPEJCTaBICHUSI 00 OKpYXKaloUeM MHUpPE KaK O €JIMHCTBE MPUPOALI U
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YeJIoBeKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHHUS BELIECTBEHHOI'O
COCTaBa OKPY’KAIOUIET0 MUPA, OCO3HAHMSI B3aUMOCBSI3H MEXKY CTPOCHUEM BEILIECTB, UX
CBOICTBaMHU U BO3MOXHBIMH 00JIACTSIMU NPUMEHEHHS.

TecHO B3auMOJIEWUCTBYSI C JPYrMMU €CTECTBEHHBIMU HAayKaMU, XHMHs CTala
HEOThEMJIEMOH YaCThI0 MUPOBOH KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPY1a
Y JKU3HM KaXJ10T0 ujieHa obmectBa. CoBpeMeHHas XUMHUSI KaK HayKa CO3uaTeNlbHasl, KakK
HayKa BBICOKMX TEXHOJIOTMII HalpaBieHa Ha pelleHue TriIo0aJbHbIX MOpodiieM
YCTOMYMBOTO pa3BUTUSL YEJIOBEYECTBA — ChIPbEBOW, HHEPreTUUYECKOW, MHUIIEBOM,
HKOJIOTUYECKOM 0€30I1aCHOCTH U OXpaHbl 310POBBSI.

B cooTBeTcTBUM ¢ 00IIMMHU LEISIMU U IPUHIIUIIAMU CPEJITHET0 00111er0 00pa30BaHUs
conepxkanue mnpeamera «Xumus» (10—11 xnaccel, 06a30BbIii ypOBEHb H3YyUEHHUS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
HEOOXOJMMYI0O WM JIJIi BBIPAaOOTKA MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIFOUEHHUS B KU3Hb COIIMYMa, MPOJAOHKEHHST 00pa30BaHMsl B PA3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHEH.

CocraBisionuMu peaMeTa « XUMUs» sBISIFOTCS 6a30BbIe Kypchl — «Oprannyeckas
xuMusi» U «OO01Iast 1 HeOpraHUYeCKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIepyKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKHU: CUCTEMAa 3HAHUM 110 HEOPraHUYECKONH XUMUU
(c BKIIIOYEHHEM 3HAHHWM M3 00IIel XUMUU) U opraHudeckor xumuu. OopMHpoBaHUE
JAHHOM CHUCTeMbl 3HAHUW MpPU M3YYEHUU TMpeaMeTa 0OecreunBaeT BO3MOXKHOCTD
paccMOTpEeHHUs BCEr0o MHOTO00pasusi BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB H
TEOPUN XUMUHU.

CtpykTypa coiepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMus» coOpMHUpOBaHA B IPOTpaMMe 110 XUMUU Ha OCHOBE CUCTEMHOTO
MOJIX0/1a K U3YUYEHUIO YIeOHOT0 MaTepuasa U 00yCIOBICHA HCTOPUIECKA 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUI Ha OMNPEAEIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OPraHMYeCKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOM TEOPUU
CTPOCHUs OPraHUYECKHUX COEAMHEHUM, a TaKKE Ha YPOBHE CTEPEOXUMUYECKHX U
ANIEKTPOHHBIX MPEACTABICHUN O CTPOeHUH BeuecTB. CBefeHrs 00 U3y4aeMbIX B Kypce
BEIllECTBAX JAIOTCS B PA3BUTUU — OT YIJEBOJOPOJOB /O CIOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COEIMHEHWW. B Kypce OpraHM4eckom XUMHHM IIOJYy4YarOT pa3BUTHUE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEACTAaBICHUS O XWMHUYECKOW CBSI3U, KiIacCU(HUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUECKOW PEAKIINH.

I[lon HOBBIM yrjioM 3peHHss B mpeaMmeTe «XuUMHsS» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi HM3YYEHHBII Ha ypOBHE OCHOBHOrOo o00Iiero oOpa3oBaHus
TEOpPETUYECKUI MaTtepuan U (PaKTOIOTUYECKUE CBEJCHHUS O BEIECTBAX U XUMHYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «O011as 1 HeopraHudeckasi XuMus» 00ydaromnumcs
IIPENOCTABISETCS BO3MOKHOCTh OCO3HATH 3HAYEHHE IEPUOAMYECKOIO 3aKOHA  C
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00IIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3UIUN, TIIYy0Xe MOHSATh HCTOPUUYECKOE
u3MeHeHne (yHKIUNA HTOro 3akoHa — OT o0oOmamniell 10 OOBACHSOMICH U
MIPOTHO3UPYIOLIEH.

Envnada cucremMa 3HaHWKW O BaKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOECHHUM,
CBOMCTBaX U MNPUMEHEHUHU, a TaKXKE€ O XHMHUYECKHUX pEaKUUsIX, HUX CYIIHOCTH H
3aKOHOMEPHOCTAX MpOTeKaHus nomnosHseTcd B Kypcax 10 u 11 xmaccoB anemMeHTamu
COAEpKaHUsI, UMEIOIIUMHU KYyJIbTYPOJOTUYECKUN U MPUKIAJTHON XapakTep. ITU 3HAHUA
CrOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XUMHUHU C JIPYTUMH HayKaMU, PaCKphIBAIOT €&
pOJIb B TIO3HABATEIHLHOW W MPAKTUYECKOW JEATEIIbHOCTU YeJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHSI K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU U MPAKTUUECKHUX
NPWIOKEHUM XUMHH, TIOMOTAIOT BBIMMYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaxX, CBS3aHHBIX C XUMHEH, KPUTHUUECKU OCMBICIUBATH
UH()OPMAIIMIO ¥ IPUMEHSTH €€ JIJIs TTOTOJIHCHUS 3HAHUH, PEIIeHUS UHTEIJICKTYalIbHbBIX U
AKCTIIEPUMEHTAIBHBIX HCCIIEIOBATeILCKUX 3a7a4. B 1enoMm coaepxkanue y4eOHOTro
npeaMeTa «XuMHUs» JTaHHOTO YPOBHS M3YyYECHHS OPUEHTHPOBAHO HA (OPMHUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHYCCKONW OCHOBBI JIJIsi TOHUMaHUS PHIIOCODCKUX UIeH, TAKUX
KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 M  OpPraHMYEeCKOro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, MO3HABAEMOCTh
IPUPOJHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS NPOTUBOPEUUN MEXKIY HOBBIMU
dakTaMM U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEHICHUU
AKOJIOTMUECKUX TPOOJIeM, a Takke MpodJieM COEpEeKeHHUS dHEPreTHYCCKUX PECYpPCOB,
CBIPbSI, CO3JaHUsI HOBBIX TEXHOJIOTHI M MaTEPUAJIOB.

B mutane pemieHus 3amay BOCIUTAHUS, PA3BUTHS W COLMATIM3AUKA OOYYarOIIHXCS
IPUHATHIE POrPAMMOM MO XUMHUHU MOAXOIbI K ONPEAEIECHUIO COAEPKaHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX EHCTBUIA,
MMEIONIMX 0a30BOE 3HAUEHUE ISl PA3JIMYHBIX BUJOB JESITEIBHOCTH: PEHIEHUS MPOOIIeM,
MOWCKa, aHan3a U 00paboTKN MHPpOpMaIIUK, HEOOXOIUMBIX JUIsl MPUOOPETEHUS OTbITa
MMPAKTUYECKON U HUCCIEI0BATEIBCKON JEATEIbHOCTH, 3aHUMAIOLIECH BaXKHOE MECTO B
MMO3HAHUU XHUMUHU.

B mpakTuke npemnomgaBaHus XUMHAH KaK HA YPOBHE OCHOBHOTO 001IIer0 00pa30BaHMs
TaK U Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus, MPU OMPEICICHUN COJIePKATSIbHON
XapaKTEPUCTUKU 1IeJield M3Yy4YeHUs TMpeIMeTa HalpaBICHUEM MEPBOCTEIICHHOMN
3HAYMMOCTH TPAIUIUOHHO TPU3HAETCS (HOPMUPOBAHNE OCHOB XMMHUYECKON HAyKH Kak
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JAEATEIbHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. C METOAMYECKON TOUKU 3PECHUS TaKOU
MOAXOJ K OMPEACIICHUIO 1IeJIeH U3yUeHUs IPEeIMETa SIBISCTCS BIIOJIHE ONPAB/IaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHHUS TJIABHBIMU LIEJISIMU U3YyUCHUS MpeIMeTa «XUMUS»
Ha 6azoBoM ypoBHe (10-11 kJ1.) ssBRsIFOTCS:

dbopMupoBaHUE CUCTEMbl XUMUUECKUX 3HAHUM KaK Ba)KHEUIIIeH COCTaBISIIONIEH
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€CTEeCTBEHHO-HAYUYHON KAapTHHBI MHpPA, B OCHOBE KOTOPOU JieKaT KIIIOUEBBIC MOHSTHS,
dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOCHHE SI3bIKA HAayKH, YCBOCHUE H
MMOHUMAHHE CYIIHOCTH JOCTYIMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C MCTOPUEH WX Pa3BUTHUS M CTAHOBJICHUS; (OPMUpPOBAHHE U PA3BUTHUE
MPEACTaBICHUN O HAYYHBIX METOIaX MO3HAHUS

BEIIECTB W XUMHUUYECKUX pEaKIHi, HEOOXOJUMBIX JUisi TPUOOPETeHHUS YMEHUM
OPUEHTHPOBATHLCS B MUPE BEIIECTB U XUMUUECKHUX SBJICHUHN, UMEIOIIUX MECTO B PUPO/IE,
B NMPAKTUYECKON U MOBCEAHEBHON JKU3HU;, Pa3BUTHE YMEHUN U CTIOCOOOB JICSITEIILHOCTH,
CBSI3aHHBIX C HAOJIOJICHUEM U

OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TMpaBuil 0e30MacHOIo
oOpallieHusl ¢ BEIIeCTBAMM.

Hapsiny ¢ sTuM copaepkarelibHas XapaKTepUCTHKa IeJed W 3a7ad HU3ydeHHUs
npeaMeTa B IporpaMMe Mo XMMHHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CHCTEME cpeaHero ooimero ooOpa3zoBanusi. CerojgHs B
IpPEnoaBaHu XUMHH B OOJBIIEH CTENEHUW OTHAETCS MPEANOUYTECHHUE MPAKTUUYECKOM
KOMITOHEHTE CoJiepKaHusl OOy4YeHHs, OpPUEHTUPOBAHHONW HA TOJTOTOBKY BBITYCKHHKA
OI0IIE00Pa30BaTENIbHOW  OpraHU3alluM, BIAACIONIero He HaOopoM 3HaHMM, a
(GYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCO0AMU W YMEHUSIMU aKTHBHOTO
NOJIYYEHUS] 3HAHUN U MPUMEHEHHS UX B PEATbHOM JKU3HU ISl PEIICHUS MPAKTUYECKUX
3a/1ad.

B »Tol CBA3M mpu u3ydeHUH npeaMera «XUMHS» JTOMUHHUPYIOIIEE 3HAYCHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTamnus OO0y4alolmuXCcs K YCIOBUSIM JTUHAMUYHO pPa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE WHTEUIEKTYalbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
’KU3HEHHBIX CUTYaIlUAX, CBA3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM; (DOPMUPOBAHHE
y 00y4aromuxcsi KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMN), WMEIOIINX
VHUBEPCAIbHOE 3HAYCHHUE JUIsI PA3IUYHBIX BUJOB JIEATEILHOCTH: PEIICHUS TPoOieM,
MOWCKa, aHAIM3a U 00paboTku nHPOpMAIUU, HEOOXOIUMBIX
JUTs1 TPUOOPETEHHUS OTIbITA JIEATEIbHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B TO3HAHUU
XUMUHU, a TaKXKe /JIS OLIEHKU C MO3UIMI SKOJOTMYECKON OE€30MacHOCTH XapakTepa
BIIMSHUS BEUIECTB M XUMHUYECKUX IPOILIECCOB HA OPraHU3M YEJOBEKAa U MPHUPOJHYIO
Cpeay; pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUVIEKTYaJbHBIX U TBOPUECKUX
CrOCOOHOCTEM O00ydYaroUuXxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpPETaTh HOBbBIE
3HaHUSl MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH, HMCIOJIb30BATh
COBpeMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTUM JUIsl MOWCKAa M aHaiu3a ydyeOHOU H
HAay4YHONOMYJSPHON HWHPOpMALIMM XHUMHUYECKOTO COAepKaHus; (QOpMHpOBaHUE U
pa3BuTHEe Yy OOy4YaloUIUMXCS  aCCOIMATUBHOTO W JIOTMYECKOTO  MBIILICHHUS,
Ha0JII0/1aTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTU, KOTOPble OCOOCHHO HEOOXOJIUMBbI, B
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YaCTHOCTH, IpPU IUIAHUPOBAHUM U NPOBEICHUM XUMHUYECKOIO OKCIEPUMEHTA;
BOCIIUTAaHUE Yy OOy4aromuxcs yOexJAEHHOCTH B T'YMAHUCTHUYECKOW HANpaBIEHHOCTU
XUMHHM, €€ BaXXHOM pOJM B PEIIEHUH TJ00aNbHBIX MpoOJeM paluOHAIBHOIO
[IPUPOAONOJIL30BaHUsl, IIONOJHEHUS DHEPreTUYECKUX PECYpPCOB M  COXPAHECHUS
MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH O€peKHOro OTHOLIEHUS K
NpUPOAE U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHUS OMbITa HKCIOJb30BAHUS
IIOJY4YEHHBIX 3HAHUW JUIA NPUHATUA IPAMOTHBIX PELICHUN B CUTyalUsIX, CBA3aHHBIX C
XUMHUYECKUMU SBICHUSIMH.

Henrn wu 3amaunm  u3ydeHHs mnpeaMera «XUMHS» TOJYYHJIA MOAPOOHYIO
METOJUYECKYI0 MHTEpOpeTanuio B pasnaene «llmanupyemsle pe3ynabraTbl OCBOCHUS
OporpaMMbl MO XUMHH», Ojarojaps yeMy oOecrnedeHO YETKOE MPEJCTaBICHUE O TOM,
KAKHE 3HAHUS U YMEHUS UMEIOT NIPSAMOE OTHOLIECHUE K peaIn3alMi KOHKPETHOW LIEIH.

B yuebGHOM mutaHe cpegHero obiiero oopazoBaHUs NpeAMET «XUMHs» 0a30BOro
YPOBHS BXOJHT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee 9MCIO 4YacoB, PEKOMEHIOBAHHBIX JJISl M3Y4YeHUs XUMHUHU — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heelno).



COJIEP)KAHUE OBYYEHMUSI!

10 KJIACC TeopeTnyeckue OCHOBbI OPraHU4YeCKOil XUMHHU

[Ipenmer opraHMYeCKOM XMMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYECHUE B
MOJIy4YeHHMH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHuyecKuX
coenuHeHud A.M. BytnepoBa, €€ ocHOBHbIE MOyOkKeHUS. CTpPYKTYpHBIE (DOPMYIIbI
OpraHMYecKUX BellecTB. ['omMosiorus, uzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKHX
COEIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Kkilaccu@uKaluu OpraHuyeckux BemiecTB. HomeHkiatypa
OpraHMYecKUX COCAMHEHUH (cucTeMaTrhyeckasi) U TpUBUAJbHbIE Ha3BaHMS BaKHEHIIMX
npe/iCTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

JKCNePUMEHTAIbHbIE METOIbI M3yYeHN s BellleCTB U UX NMpeBpaleHui

O3zHakomiieHHe ¢ 00pa3iiaMu OpraHUYeCKUX BEIIECTB U MaTeprallaMHi Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJ OpPraHMYEeCKHMX BELIECTB, HaOIOJIEHHEe U  OIKCaHUE
JIEMOHCTPAIIMOHHBIX OMIBITOB IO MPEBPAIICHUIO OPraHUUYECKUX BEIECTB ITPU HarpeBaHUHU
(nnaBnenue, 0OyriMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psif. MeTaH U 3TaH — NMpocTeruine
NPE/ICTABUTENN aJIKaHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA (pEeaKIMu 3aMelIeHUs U
TOPEHHUS ), HAXOKJAECHUE B IPUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKHH pAA. OTWIEH U NPONUIEH —
IPOCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUApaTalMd, OKHUCIEHUS U [OJUMEpHU3ALUH),
MOJIyY€HUE U PUMEHEHUE.

Ankanuensl: OytamueH-1,3 u MetunOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuusi mnonumepusanuu). IlonyyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUN psAl. AIETUIEH —
MPOCTEHIINI MPEICTaBUTENh AJIKUHOB: COCTaB, CTpOeHUEe, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIApPATALUH, TOPEHUS),
MOJIyY€HUE U IPUMEHEHUE.

Apensl. berson: coctas, ctpoenHue, PU3NIECKUe U XUMHYECKHE CBOMCTBA (PeaKInu
raJloreHUpPOBAaHUS U HUTPOBAHMsI), MOJy4YeHUE M MpUMeHeHue. Tonyon: cocmas,
cmpoenue, Qusuueckue u Xumuieckue COUCMEA (peakyuu 2ai02eHUpPOS8aHus U

! Kypcusom B TekcTe BBIJCNEHBI 3JIEMEHTHI COJIEPKaHUs y4eOHOro MaTepuana, KOTOphIe H3Yy4YaloTCs B
03HAKOMUTEIBHOM IIJIAHE M HE BKJIIOYAIOTCS B COCTaB IpeaMeTHBIX pe3ynpTaToB ocBoeHus GOII COO Ha

0a30BOM YpOBHE.



HUMpoBanus), noayuenue u npumerenue. TOKCUIHOCTh apeHOB. ['eHeTHUeCKas CBS3b
MEXAY YIIeBOAOPOIaMHU, PUHAIICKAUUMHU K Pa3IMYHbIM KJIACCAM.

[IpupoaHbie UCTOYHUKHU YriaeBOAOPOoa0B. [Ipupoanblil ra3 U NMoMyTHBIE HEPTSIHBIE
ra3pl. Hegb 1 €€ npoucxoxaenue. CriocoObl nepepadboTKu HEPTH: MEPErOHKA, KPEKUHT
(TepMuyecKuid, KaTaJIUTUYECKUil), mnuponu3. Ilpoaykrsl mnepepaboTku HedTH, HX
NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMmeHHBIH yronb M MOPOAYKTBI €ro
nepepadoTKu.

JKCcIepUMEHTAJbHbIE METOAbl U3Y4YEeHHUs BelleCTB U UX NMpeBpalleHuil

O3HakoMJieHHEe ¢ 00pa3aMH IIAaCTMACC, KAy4yKOB U Pe3UHbI, KoyuteKuuu «Hedth»
U «Yroap», MOJAECIUPOBAHHUE MOJIEKYJ YIJIEBOJAOPOJIOB M TaJOr€HONPOU3BOIHBIX,
MPOBE/ICHUE MPAKTUYECKOH PadOThI: MOIYyUYEHUE STUIIEHA U U3YYEHUE €TO CBOMCTB.
PacuéTHble 3agaun

Brrunciiennst mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOT0 BEIECTBA WJIU MPOTYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOITHUUECTBY
OJIHOT'O U3 MCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoaconepsxkamue opranu4ecKue coeJMHEHHA

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJ: CTpOeHUE, GU3HUECKHUE U
XUMUYECKHE CBOWCTBA (pEaklMy C AKTUBHBIMM METAJJIaMH, TallOT€HOBOJIOPOJIaMH,
rOpeHue), MpuMeHeHne. BoaopoaHble CBSA3M MEXAY MOJIEKYyJIaMu CIUPTOB. JlelicTBHe
METaHoJa U 3TaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoroaToMHbIE CHUPTHI. DTUIICHIJIMKONb U TIUIEPUH: CTPOEHUE, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO WIEJIOYHBIMU MeETajlaMU, KaueCTBEHHas
peakiisi Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha OpraHu3M uesioBeka. IIpuMeHeHue
[JIMIEPUHA U STUICHTIIUKOIIA.

deHoT: CTPOCHUE MOJICKYJIBI, (U3UYECKUE U XUMHUYCCKHE CBOMCTBA. TOKCHYHOCTH
denona. Ilpumenenue genoa.

Anpaerunsl U kemonsi. Dopmanbaeru, aneTalbIerHa: CTpoeHne, Gpuzndeckue u
XUMUYECKHE CBOMCTBA (pEakUWU OKHUCJIEHHUS M BOCCTAHOBIICHUS, Kauy€CTBEHHBIE
peaKkium), NoJy4eHUE U MPUMEHECHHUE.

AyemoHn: cmpoeHue, uszuueckue u Xumuyeckue c0UcCmseda (peakyuu OKUCIEHUs U
80CCMAHOBIEHUSL), NOTIYYUeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Tpe/eNbHbIE KAapOOHOBBIE KUCIOTHL.. MypaBbHHAasi U YKCYCHas
KHUCJIOTBI: CTpOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOICTBA (CBOMCTBA, OOIIIME JIJIs Kjacca
KHCJIOT, peakius 3Tepudukaiiim), nojryuyeHue u npumenenne. CteapuHoBasi U OJIEMHOBAs
KHUCJIOTHI KaK MPEICTABUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. MblUIa KaK COJU BBICIIUX
KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBUE.



CrnoxxHble >Qupbl Kak MPOU3BOAHBIE KApPOOHOBBIX KUCIOT. ['MIpONIN3 CIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIMs YIJIEBOJIOB (MOHO-, AM- W TOJUCAXapHUIBbI).
['mroko3a — mpocTeluii MOHOCaXapu/i: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (prU3ndeckue
U XUMHUYECKHe cBoMcTBa (B3aumopeicTtBue c ruapokcugom Menu(ll), okucienue
aMMHaYHBIM pacTBOpoM okcujaa cepedpa(l), BoccTaHOBIIeHHE, OpOXKEHUE TIIOKO3bI),
HaXO0XEHUE B IPUPO/IE, IPUMEHEHNE, Onosioruueckas poib. @orocunres. pykrosza kak
U30MEP TIHOKO3bI.

Caxapoza — npedcmasumenb Oucaxapuoos, 2uopou3, HaAXoHcoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u nemntono3a kKak npupojaHble noauMepbl. CTpoeHHe Kpaxmana H
nesuTo03bl. dusnyeckrue U XUMUYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaueCTBeHHAs
peaKIus ¢ UOJIOM).

JKCIepUMEHTAJbHbIE METOAbl H3Y4YeHNs BelleCTB U UX NMpeBpalleHuil

[IpoBenenue, HaOMIOCHUE U OMHCAHUE JAEMOHCTPAIIMOHHBIX OIMBITOB: TOPECHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCHIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJIMIEPUHA C THUAPOKCHUIIOM
meau(Il)), anpmernoB (OKMCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom  meau(Ill), B3aumomeiicTBMe Kpaxmalia € HOAOM), IIPOBEJECHUE
IPaKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCJIOTHI.

PacuéTrHble 3a1aun
Brruncnenus mo ypaBHEHHIO XHMHUYECKON peakiuu (Macchl, 00bEéMa, KOIMYECTBA

MCXOJHOTO BEIECTBA WU MPOIYKTA PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY
OJIHOTO M3 MCXOJHBIX BEIIECTB WM NPOJYKTOB PEAKIIUN).

A3o0Tcojep:Kanue OpraHndecKue coeJMnHeHus

Amunel. Memunamun u aHuiuH: cocmas, cmpoenue, Quzudeckue u XumuiecKue
ceoticmaa (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHCTIOTHI KaK aM(oTepHbIe OpraHudYecKue coeAuHeHus. Du3ndecKkue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe TIMIKMHA). bruonornyeckoe 3HaueHue
aMuHOKHUCHOT. [lenTuasl.

benku kak mOpupOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPUYHASI U TPETUUYHASI CTPYKTYypa OENKOB. XMMHUYECKUE CBOMCTBA OEIKOB: TUIPOJIN3,
JIeHaTypalus, KaueCTBEHHbIE PeaklMKi Ha OCJIKH.

BKCHepI/IMeHTaJILHLIe METOAbI U3YYCHUSA BCIIECCTB U UX HpeBpameHm?i

HaGntonenue u onucanve 1€MOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus O€JIKOB MpHU

HarpC€BaHuM, IBECTHBIC PCAKIIMN OCJIKOB. BBICOKOMOJIeKleﬂprIe COCANHCHUA



OCHOBHBIC TIOHATHS XWUMHU BBICOKOMOJICKYJSIPHBIX COCIWHCHHIA: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHD MTOJIMMEPH3AIIUH, CPEIHSST MOJICKYJIIpHAs Macca.
OCHOBHBIC METOJIBI CHMHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHN — MOJUMEpPHU3AIMS |
[IOJIMKOHIEHCALIHSL.

IInacmmaccer  (noausmunien, NOIUNPONUTCH, NOJUSUHUIXIIOPUO, NOTUCTIUPOTL).
Hamypanouoi u cunmemuyeckue Kayuyku (0ymaouenoulll, XJ10PONPEHOBblll U
usonpenoswlil). Bonokua: namypaivhvie (XJIONOK, Wepcmb, WENK), UCKYCCMBEHHbLe
(ayemamHoe 8010KHO, BUCKO3A), CuHmMemudecKue (KanpoH u l1aécaw,).

IKCIEePUMEHTAIbHbIE METO/IbI U3yYeHH sl BelIeCTB W UX MpeBpaIieHuii

O3HakomJIeHHEe ¢ 00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexknpeaMeTHbIe CBA3H

Peanmaul/ls{ MCIKIIPCAMCTHBIX CBsI3eH IMIpn U3y4CHHUU OpF&HH‘ICCKOﬁ xumuu B 10
KJIaCCC OCYHICCTBILACTCA YCPC3 HCIIOJIB30BAHHUC KaK 06IIII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTI/If/'I, TaK H HOHSITHfI, ABIAIOMINXCA CUCTCMHBIMH IJIA OTACJIIBHBIX IIPCIMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS : SIBJICHHUE, HAYYHBIH ()aKT, THTIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KiIaccu(UKaIus, EPUOANIHOCTh, HAOIIOeHNE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dwusuka: mMarepus, SHEPrusi, Macca, aToM, JJICKTPOH, MOJIEKYJa, SHEPTeTUICCKHIA
YPOBEHB, BEIICCTBO, TEJNO, OOBEM, arperaTrHoe COCTOSHHUE BeEHIeCTBa, (U3NUYCCKUE
BEJIMYUHBI U IMHULIBI HX U3MEPCHUS.

buonorus: knerka, opranm3M, Ouocdepa, OOMEH BEIICCTB B OpraHU3ME,
doTocuHTE3, OMOTOTUYECKH aKTUBHBIC BelecTBa (OCNIKH, YTIIeBOIbI, KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE TOPOJABI, IOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonOTrHUs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBLHOTO MHUTAHUS, MOIOIIHE
CpEeIICTBA, JIEKAPCTBEHHBIC 1 KOCMETHYECKUE TIPETapaThl, MATEPHAIBl N3 ICKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC TeopeTuyeckue OCHOBbI XUMHUH
XuUMHU4ecKuil 3neMeHT. AToM. Aapo atoMa, U30TOMbl. DIEKTPOHHASI 000I0UKa.
DHepreTUYecKre YpPOBHH, IMOAYPOBHU. ATOMHBIE OpOWTaNH, S-, P-, O- DJIEMEHTHI.
Oco0eHHOCTH pacIipeielieHus JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALUS AaTOMOB.
[Tepuonnuecknii 3akoH U Ilepmoauueckas cucrteMa XUMUYECKUX 3iieMeHToB J[.M.
MengeneeBa. CBsi3b MEPUOANYECKOTO 3aKOHA U [leproanieckoil CHCTEMBI XUMUYECKHUX
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anemenToB JI.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHYECKHUX DJEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIOXKHBIX BEHIECTB MO TPYIMIaM W TepuojaM. 3HaA4eHUE MEePUOJAHYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BelecTBa. XUMUYECKas CBsA3b. BUbI XUMHUUECKON CBSI3M (KOBaJCHTHAS
HEeMoJsipHasT M TMOJspHasi, WOHHAs, MeTalindeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHOM XMMHUYECKOU CBA3M (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsI3b. BaleHTHOCTh. DIEKTPOOTPpULIATEIBHOCTh. CTeneHb OKUcIeHUsA. IOHbI: KATUOHBI
U QHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA
COCTaBa BEHIECTBA. THUMbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAJUTMUYECKON PEIIETKHY.

[TonsiTue o nUcTepCcHBIX cucTeMax. MICTUHHBIE U KOJIJTOMIHBIE pacTBOPBL. MaccoBast
JI0JIsl BELIECTBA B pacTBOPE.

Knaccuduxanus HeopraHuueckux coeauHeHuil. HoMeHKIaTypa HEOpraHMYeCKUX
BelecTB. ['eHeTMyeckass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHALIEKAIINX K
Pa3JINYHBIM KJIaccaMm.

Xumunueckas peakuusa. Kinaccudukaims XuMUIeCKUX peakinii B HEOpraHUYeCKOH U
OpraHWYECKOW XUMHUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS H
IPEBPAIIEHUS SHEPTUU ITPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iudHbX ¢akropoB. OOpaTumbie
peakiuu. XumMuyeckoe paBHoBecue. DaKTOpbI, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [latense.

OnekTponauTnyeckas aucconmarnus. CuibHble W cia0ble 2eKTpoduThl. Cpema
BOJHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTpanbHasi, enoyHas. [lousmue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuun noHHOTO 0OMeHa. [ u0poau3 Heopeanuueckux u
OP2AHUYECKUX BeUieCms.

OKHCIIUTEIHPHO-BOCCTAHOBUTEIILHBIC PCaKInm. Ilonsmue 06 dJleKmpoJjiuze

pacniagos u pacmeopos conel. Ilpumenenue snekmpoausa.

JKCNePpUMEHTAIbHbIE METO/IbI M3y4YeHHs BellleCTB U MX NMpeBpalIeHUH

Jemounctpanusa tabnun «llepuoanmveckas cucremMa xumuueckux snemeHToB J1.M.
MenneneeBay, HW3y4E€HHE MOJENIEd KPHUCTALIMYECKUX PEHIETOK, HaOJII0JIeHHe U
OMHUCaHUE JAEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3jioKEHHE MEepOKCHaA
BOJIOpPO/ia B MPUCYTCTBUM KaTAIM3aTOpa, OMPEIACICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOIIBI0O YHUBEPCAJIBLHOIO HWHAMKATOPA, PEAKIMHU HOHHOTO OOMEHAa), MpOBEICHUE
MpaKkTU4eCKON paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuumn.
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PacuéTHble 3a1a4n
Pacu€Tpl 0 ypaBHEHUSIM XMMHUYECKUX PEAKIHU, B TOM YHUCIIE TEPMOXUMHUYECKHUE
pacué€Thl, pacu€Thl C UCIIOJIB30BAHUEM MTOHATHUSL «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxxenue HemetaiioB B llepuoanueckoi CHCTEME XMMHUYECKHX
sanemenToB [[.M1. MenaeneeBa u 0COOEHHOCTH CTpOEHHUs aTOMOB. Pu3NUecKUe CBOMCTBA
HEMETAJJIOB. AJUIOTPONUSI HEMETA/UIOB (Ha MpUMEpPE KHUCIopoja, cephl, Gocdopa u
yraeposa).

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAIOB (TalloT€HOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COCIUHEHHUH (OKCHIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHU).

[IprMeHeHne BaXXKHEHIIIUX HEMETAIIJIOB U UX COCTMHEHMUIA.

Metamibl. Ilonoxxenue wMetawioB B llepuoguueckoit cucTteMe XUMHYECKHX
anemenToB /.M. MennaeneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
merauioB.  OOmme  ¢usnueckue  cBoiictBa  MmeTtauioB. CruiaBel  METasUIOB.
DIIEKTPOXUMUUECKUI Psijl HAMPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, Kadui, KalblMil, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

OO6mue crnocoObl TModydeHus: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumovl om koppo3uu. [IpuMeHeHne METAJIJIOB B OBITY U TEXHHUKE.

JKCNePUMEHTAIbHbIE MEeTO/Ibl M3y4YeHH s BellleCTB U X MpeBpalleHuil

N3yuyenue xomnexkuuu «MeTalibl UM CIUIaBbl», OOpa3I[OB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/ady, HaOMIoACHHE U ONHCaHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OTBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATFOMUHUS C pACTBOPAMH KUCIIOT
U 1IEJ0YEel, KAYECTBEHHbBIE PEAKIINU HA KATUOHBI METAJIIOB).

PacuéTHble 3agaun

Pacu€tet maccel BemiecTBa WM 00BEMA Ta30B IO HU3BECTHOMY KOJHUYECTBY
BEIECTBA, MACCe WM 00BEMY OJHOTO M3 YYACTBYIOMIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3 BEIECTB
MMEEeT NpUMecu. XUMHUS U )KU3Hb

Ponp xuMuu B oO€CHEYEHMHM DJKOJOTHMYECKOM, JHEPreTHYECKON U TMHUIEBOM
0e30macHOCTH, Pa3BUTHU MEIUITMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
1 XUMHYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIIMIAX MPOMBIILICHHOTO MOTyYeHUs
BAXKHEUIIINX BEIIECTB.
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YenoBek B MUpE BELIECTB U MATEPHUAJIOB: BaXKHEHIINE CTPOUTEIIBHBIE MATEPUAIIHI,
KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KpAacKH, CTEKJIO, KEpaMHKa, MaTepHabl ISt
ANEKTPOHUKH, HAHOMAaTepHallbl, OpPraHUYECKUE U MUHEPATIbHBIE YI0OOpEHUSI.

XuMHUSL ©  300pOBbE 4YEJIOBEKAa: MpPaBWJla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBwia 0€30MaCHOT0 MCMOJIb30BAaHUS MpernapaToB OBITOBOM XHUMHUU B
MOBCEITHEBHOM KHU3HU. MexKnpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€M MPU U3YYCHUH OOIIEH M HEOPraHUYEeCKOMH
xumMud B 11 Kjacce OCYHIECTBISIETCS 4Yepe3  HKCIOJIb30BaHME Kak  OOIuX
€CTECTBEHHOHAYYHBIX TMOHSTUH, TaKk W TOHSATUM, SABISIONIUXCS CHUCTEMHBIMH JIJIs
OT/AEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHajau3, CHHTE3, KiIacCU(pUKAIUI, TEePUOJAUYHOCTh, HAOIIOJACHUE, HKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuKa: MaTepus, YHEPrus, Macca, aToM, MEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJICKYJa, JHEPreTUYECKUW YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, (U3MUECKHE BEIWYMHBI U €IMHUIIBI UX U3MEpPEHUs,
CKOPOCTb.

buonorus: kineTka, opraHu3M, SKOCUCTEMa, Onocdepa, MaKpo- U1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEII[ECTB B OPTraHU3Me.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJABI, IOJE3HbIE HCKOMAaeMble, TOIUIHBO,
pECYpCHI.

TexHomorusi: XUMHUYECKass NPOMBIIIJIEHHOCTh, METAJUIyprus, MPOU3BOJICTBO
CTPOUTENIBHBIX  MAaTEpUaJOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOJACTBO,  MHIEBas
MIPOMBILUIEHHOCTb, dbapmarneBTHYECKaS IIPOMBIIUIEHHOCTb, MIPOU3BOACTBO
KOCMETHYECKHX  IpenaparoB, IPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

13



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K PE3yIbTaTaM OCBOCHUS 00YyUYaIOIINUMUCS
nmporpaMMm cpefHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeTonuuecko OCHOBOM [isi  pa3pabOTKM  IJIaHUPYEMBIX
pEe3yJIbTaTOB OCBOEHHUS MPOrpaMM CpeaHero obmiero o0pa3oBaHMs — SIBISETCA
CUCTEMHOJIEATEIIBHOCTHBIN MOAXO/I.

B cooTBeTCTBUM ¢ CUCTEMHO-ACATSIILHOCTHLIM IIOAX0/I0M B CTPYKTYPC ITUNIYHOCTHBIX
PE3YIbTATOB OCBOCHUSA MPCAMCTA «XUMHUSD» Ha YPOBHE CPCIHCTO 06H_I€FO 06pa303aH1/151
BBIIACJICHBI CJICAYOIINEC COCTABIIAIOIINC:

OCO3HAaHHWE OOYYAIOIIUMHUCS POCCUMCKON TPAXKIAHCKOW HWICHTUYHOCTH —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPECIICHUIO; HAIUYNe
MOTHUBAIIMHU K 00yUCHHIO;

I[eJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JIMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH U UCTOPUUYECKUX TPATUIIMi 0a30BOM HAYKU XUMUH, TOTOBHOCTH U
CIIOCOOHOCTh OOYYaromIMXcs PYKOBOJCTBOBATHCS B CBOEH AESATENBHOCTU II€HHOCTHO-
CMBICIIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIMMHU [EJIOCTHOM CHCTEME XUMHUYECKOTO
o0pa30oBaHus; HaJU4YM€ MPABOCO3HAHMS SKOJOTHYECKON KYIBTYphl U CIIOCOOHOCTH
CTaBUTH 1EIH

U CTPOUTD KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIC PE3YJIbTaThl OCBOCHUS MPEAMETa « XUMUA» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHTATCIBHOW JEATCIIBHOCTH B COOTBETCTBUHM C TYMaHHCTHYCCKHMH,
COLMOKYJIbTYPHBIMH, IYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH U HJI€a]JaMH POCCUIUCKOTO
IPaKJIaHCKOTO OOIIeCTBa, MPUHATHIMHA B OOIIIECTBE HOPMaMH U IIpaBUIaMHU TTOBEICHHS,
CIIOCOOCTBYIONTMMH TPOIIECCaM  CaMOTIO3HAHMSI, CAaMOPA3BUTHS M HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH 00YYaIOIINXCS.

JIndHOCTHBIE  pe3yJabTaThl  OCBOEHUS  Ipeamera  «XUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAaHHOCTh  ONBITA TO3HABATCIBHONM HM  TPAKTUYECKOW  JICSITCIBHOCTH
00yJaromuXxcs 1Mo peaanu3anii IPUHATHIX B 00IIECTBE IIEHHOCTSH, B TOM YHCIIC B YaCTH:
1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUA O6y‘-IaIOHH/IMI/IC$I CBOMX KOHCTUTYIIMOHHBIX ITIpaB U OGHB&HHOCTCﬁ,

YBAXEHUA K 3aKOHY W IPABONOPSAKY; MPEACTABIEHUS O COLMAJbHBIX HOpPMax M
MpaBUJIaX MEKIMYHOCTHBIX OTHOLLICHUI

B KOJUICKTUBE;, TOTOBHOCTH K COBMECTHON TBOPYECKOUN IEATEIHHOCTH IPH CO3AAHUU
y4eOHBIX
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IMPOCKTOB, PCHICHHUU y‘—IC6HbIX N IIO3HABATCIIbHBIX 3aJda4, BBIIIOJJHCHHMH XHUMHUYCCKHUX
OKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTHUBbI, HAMCPCHH:, JIOTUKY U apTYMCHTBI

APYTUX TPU aHAIM3E PA3JIMYHBIX BUIOB yUCOHOM JCATEIBHOCTH; 2)
NATPHOTHYECKOI0 BOCIIMTAHUS

HEHHOCTHOI'O OTHOICHWA K UHCTOPHUYCCKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHOM
XUMUMH, YBAXKCHHA K TIPOLECCCY TBOPUCCTBA B obnacTu TCOPHUHU U TMPAKTHUYCCKOTO
NPpUMCHCHUA XHMHUHU, OCO3HAHHA TOI'0O, 4YTO HAOOCTHIKXCHUA HAYKH CCTb pPC3YyJIbTAT
JIIUTCIIBHBIX H3,6J'IIOI[CHI/II\/JI, KPOIMMOTIIMBBIX 3KCIICPUMCHTAJIBHBIX ITOUCKOB, ITOCTOAHHOT'O
Tpyada y‘léHBIX M MPAKTUKOB;, HWHTCPCCA W IMO3HABATCJIIbHBIX MOTHUBOB B IIOJIYYCHHU U
MOCJICAYIOIICM aHAJIN3C

I/IH(l)OpMaIII/II/I 0 MCPCIOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUECTBEHHOM XUMUMH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS
HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSIMH,

Y IPUHUMAThH OCO3HAHHBIEC PEUICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH; TOTOBHOCTH OLICHMBAaTh CBOE IMOBEICHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
TMO3UITNI

HPABCTBCHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIICACTBUN 3TUX MOCTYIIKOB; 4)
(popMupoBaHus KyJbTypbl 310POBbS:

MOHUMAaHHUSI IIEHHOCTEH 3I0POBOTO U Oe30macHOro odpasa KHU3HHU, HEOOXOUMOCTH
OTBETCTBCHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3HUYECKOMY M IICUXHYCCKOMY
3JI0pPOBBIO; COOIIOIEHNS MTPaBUII O€30MaCHOT0 0OpAIEHHUs C BEIECTBAMHU B OBITY,

HOBCGI{HGBHOﬁ KHN3HHU U B pr,Z[OBOﬁ ACATCIbHOCTH, IIOHMMaHHA HOCHHOCTH IIPAaBUJII
HHAWBUAYAJIbBHOI'O U KOJJICKTUBHOI'O 0e30macHoro

MOBEJCHUSA B CHUTyalUSX, YIPOXKAKOIIMX 3J0POBBIO M KU3HMU JIIOAECH; OCO3HAHHUS
MOCJIC/ICTBUN Y HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS

QJIKOTOJIs, HAPKOTUKOB, KypeHus); 5)
TPYAOBOT0 BOCIIUTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘-IC6HO-HCCJIGI[OB3T€JIBCKOI>i ACATCIIBHOCTH,

OOIlIECTBEHHO TOJIE3HOM, TBOPYECKON M JIPYyruX BHUAAX AESTEIbHOCTH; YCTAaHOBKM Ha
AKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX 33724 COLUAIIbHOMN

HaIpaBJICHHOCTH (B paMKaxX CBOEro Kjiacca, IIKOJbI); HMHTEpeca K MPaKTUUYEeCKOMY
M3YUYEHUIO TTpodeccuil pa3InuHoro poja,
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B TOM YHCJIE Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUH 10 XUMHH;, YBa)KCHUS K TPYAY,
JIOASIM TPpyJa M pe3ylbTaTaM TPYAOBOW AESATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHAMBUAYAJbHOM TpaekTopuu oOpa3zoBaHus, Oyaymedl mpodeccun u
peann3anyuyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;
6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS

HKOJIOTUYECKH 1IeJIeCO00Pa3HOr0 OTHOIICHHUS K PUPOJIE, KAK HCTOUHUKY
CYIIECTBOBAaHHUS KU3HH Ha 3eMIie; TOHUMaHUS TII00ATFHOTO XapaKTepa KOJIOTHUECKUX

npoOJieM, BIUSHUS

SKOHOMHYECKHUX MMPOLECCOB HA COCTOSHUE MPUPOJIHON U COLIMAIBHOM CpElbl; OCO3HAHMS
HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTUKEHUN XUMUH JIJIs1 PEIICHUS

BOIIPOCOB PALMOHAIIBHOTO MPUPOJIOINOIb30BAHUSA; AKTUBHOIO HENPUATHS JEHCTBUIA,
OPUHOCSIINX BPEJ OKPYKAOUIEH TPUPOIHON

cpele, yYMEHHUs MPOTHO3UPOBATH HEOJATONMPUSATHBIE HKOJIOTMYECKUE TOCIEACTBUS

OpEANPUHUMAEMbIX JEUCTBUM M  MPeAOTBpallaTh HUX; HaJu4usi Pa3BUTOIO

AKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHUYECKON KyJbTYpbl, ONbITA JESITEIBHOCTH

AKOJIOTUYECKOI HANPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThCA UMU B TIO3HABATEIBHOM,

KOMMYHUKAaTUBHOW M COLIMAIBHON TPAKTUKE, CIIOCOOHOCTH U YMEHUS AaKTUBHO

IPOTUBOCTOSITH UI€OJIOTUN XeMO()OoOuH; 7) HEHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTH HAYKU M OOIIIECTBEHHOM MPAKTUKHU; TTOHUMAHUS CTICU(DUKN XUMUHU KaK HAyKH,
OCO3HaHUs €€ poyik B JOPMUPOBAHUHU

pallMoOHAJIBLHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1IEJIOCTHOTO TMPEJICTAaBICHUS 00
OKpYKaIoIIeM MHUPE KaK O €JUHCTBE MPUPOJLI U YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pEUIEHUH TMpOoO0JIEM COXPAHEHHUS MPUPOJHOIO PaBHOBECHUS;
yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUH JUISI COBPEMEHHOW NMBUIIM3AINH: B €€
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXXKHOW pOJM B CO3JaHUM HOBOM 0asbl
MaTepHAIbHON KYJIBTYpbI, PEUICHUU TIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO DPA3BUTHS
YeJI0BEUECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUIIIEBON U IKOJIOTUYECKONU 0€30MaCHOCTH,
B Pa3BUTUM MEJIULIHUHBI, OOECIIEUYEHUU YCIOBUU YCIECIIHOTO TPyJa U IKOJIOTUYECKH
KOM(OPTHOM KM3HM Ka)XJO0T0 4jeHa OOIIECTBA; €CTECTBEHHO-HAYYHONW T'PaMOTHOCTH:
MMOHUMaHHUs CYIIHOCTH METOJOB IO3HAHHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCMOJB30BaTh MOJTyYaeMble 3HAHUS ISl aHalu3a U OOBSICHEHUS SIBICHUM
OKPYXAIIIEr0 MHpa M NPOUCXOMAIIMX B HEM HM3MEHEHHU, YMEHHS JeaTh
000CHOBAaHHBIE 3aKJIIOYEHHUS HA OCHOBE HAYYHbIX (DAKTOB U UMEIOIINXCSI IAHHBIX C 1IEJIbIO
MOJIYYEHHUs JIOCTOBEPHBIX BBIBOJIOB, CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BATh
XUMHAYECKHUE 3HAHUSA I PEIICHUS
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npoOieM B pealbHbIX XU3HEHHBIX CHUTYyallMsX; HHTEpeca K

MO3HAHUIO U HCCIIEIOBATENIbCKOM IEATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHUIO,
K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBHM C YKU3HEHHBIMU
NOTPEOHOCTAMU; UHTEpEca K OCOOEHHOCTSIM Tpyla B pa3IMYHBIX cdepax
npodeccuoHaAbHON
JEeSTENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI[MeTHBIC PE3YIIbTATBI OCBOCHU yqe6H0r0 npeamMeTa «XUMHUS» HA YPOBHC
CpCaHCTO 06II_ICFO 06p330BaHI/I${ BKJIIOYAIOT:

3HAYUMBIE TUIS dbopmupoBaHus MHPOBO33PECHUS 0o0yyaromuxcst
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayYHbIE TOHSATHS, OTPaXalollne
IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHIEU(PUKY METO0B TTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPrus, SIBICHUE, MPOLECC, CUCTEMA,
Hay4HBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIETOBaHUE,
HaOII0/IeHNe, U3MEpPEHNe, SKCTIEPUMEHT U APYTHE); YHUBEPCAIbHbIE yueOHbIE JEeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC,
peryiasTuBHBIE), obecrnieunBaromue GopmMupoBaHue (YHKIMOHAIHHON T'PAMOTHOCTH U
COITMATbHON KOMIIETEHIIMHU OO0YYarOIIUXCs; CIOCOOHOCTh OOYYarOITUXCSl MCIOJb30BATh
OCBOCHHBIC MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJbHBIC
ydeOHbIe EHCTBUS B IO3HABATEIILHOW U COIIMAIBHOM MPAaKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAICHUE YHHBEPCATbHBIMU YICOHBIMHU
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JI€HCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eCTBHS
ba3oBble JJornyeckue JelcTBUSA:
CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE €€

paccMaTpuBaTh, ONPENECIISTH LEIU IESITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX

JIOCTHIKCHUS,
COOTHOCHUTBH PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMM IEISAMU; UCMHOJIB30BaTh MPHU
OCBOCHHWH 3HAHUU MTPUEMBI JIOTHYECKOTO MBIIIIEHUS — BBIJICJISATh XapAKTEPHBIE MPU3HAKH
MOHATHUN M YCTaHABJIMWBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHUS
JUIs1 O0BSCHEHUSI OTACIBHBIX (DaKTOB U SIBICHUM; BBIOMpPATh OCHOBAHUS W KPUTEPUU JIJIS
KJIacCU(PUKAIIMN BEIIECTB U XUMHUECKUX
peaKuunii;

YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIC CBSI3U MEXKIY M3YYa€MbIMU SIBIICHUSIMH;
CTPOUTH JIOTUYECKHUE pacCyXJAeHUs (MHAYKTUBHbBIC, J€YKTUBHBIC, IO aHAJOTHH),
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BBIABJIAAITH  3daKOHOMCPHOCTH MW IHIPOTHBOPCHHA B pacCMAaTPpUBACMBIX  SABJICHUAX,
(I)OpMy.TH/IpOBaTB BBIBOABI M 3aKIIIOYCHHA, IPUMCHATHL B IIPOLCCCEC IIO3HAHMUA,
HCIIOJIb3YyCMBIC B XUMHUHU CUMBOJIMYCCKHEC

(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJIEIbHBIE IPEACTABICHUS — XUMUYECKUI 3HAK
(cuMBOJT) 7IeMEeHTa, XUMUYecKas (popmysa, ypaBHEHHE XUMHUYECKOW pEaKkIUuu — IMpH
pelieHnyd y4yeOHbIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad, MPUMEHATh Ha3BaHHbBIC
MOJICTIbHBIC TPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3Y4aeMbIX
BEIIECTB M XUMHUYECKUX PEAKIIUH.

Bba3oBble ucciienoBaTeabcKkue 1eiiCTBUS:

BJa/IETh OCHOBaMH METOJIOB HAyYHOTO MTO3HAHUS BEILIECTB U XMMHUECKUX PEAKIIHA;
dopMynupoBaTh IeJNM M 3aJaud MCCIEIOBAaHUA, HCIOJb30BaTh IOCTABICHHbIE U
CaMOCTOSATEIBLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX
CYXXJICHWH; BJIaJICTh HaBbIKAMH CaMOCTOATEJILHOTO IIJIAHUPOBAHUS U TPOBEJCHUS
YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATb YMEHHUS HAOMIOJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (opmynupoBaTh 0000IIECHHUS U
BBIBOABl OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCJIEAOBAHUSA, COCTaBIIATh
00OCHOBaHHBIM OTYET O MpoJAENaHHOW pabdoTe; NPUOOPETaTh OMBIT YYECHUUYECKON
UCCJIEA0BATEIBCKONW U MPOEKTHOU JI€SITEIbHOCTH,

IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEILHOMY MOUCKY METOJIOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIUYHbIX METO/IOB MO3HAHUA.

PabGora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHGOPMAINY (HAYIHO-TIOMYJIIpHAs
JTUTEpaTypa XMMHUYECKOTO COJEpIKaHUs, CIPaBOYHBIE MOcoOus, pecypchl UHTepHeTa),
aHAM3UPOBATh HHPOPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUICCKU
OIICHMBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTH; (OPMYIUPOBATH 3aMpPOCHl U
MPUMEHSThH Pa3IMYHbIE METO/IBI MPU TTOUCKE U 0TOOPE
uH(bopMaIi, HEOOXOAUMOM [IJIsi BHITIOJHEHUS y4eOHBIX 3a/lad OMPEACIEHHOTO THUIIA;

MPUOOPETATH OMBIT UCTIOIB30BAHMS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH M Pa3IUYHBIX TOUCKOBBIX CHCTEM,; CaMOCTOSITEIbHO ~ BBIOUPATh
ONTUMAJIbHYI0 (pOopMy MpecTaBiIeHUS HHPOPMAITUU
(cxembl, TpaduKy, qUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTUE); UCTIOIb30BaTh HAYYHBIH
S3bIK B KAYECTBE CPEJICTBA MPU PabOTEe C XMMUYECKOU
nHpopMalMel: MPUMEHSITh MEXIPeAMETHbIE ((PU3NUECKUe U MaTEMAaTUYECKUE) 3HAKU U
CUMBOIJIBI, (POopMyIibl, a00pEeBUATYpPbI, HOMEHKIIATYPY; UCIIOIB30BaTh U MPEOOPA30BHIBATH
3HAKOBO-CHMBOJIMYECKUE CPEJCTBA HATJISITHOCTH.
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KOMMyHHKaTHBHbIe YHUBEpPCAJIbHbIC y‘l66HI)Ie IlEﬁCTBHﬂ:

3a/1aBaTh BOIIPOCHI MO CYHIECTBY O0OCYK1a€MOM TEMBI B X0JI€ UajIora
W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh UJEH, (QOPMYyIHUpOBaTh CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHUS MPEIOKEHHON 3a7adyd; BBICTYNATh C MpEe3eHTalUEH
pPE3yJbTAaTOB IO3HABATEIBHON JAEATEIBHOCTH, NOJYYEHHBIX CAMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJIHEHUNW XHMHYECKOTO 3SKCIIEPUMEHTA,
MPaKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaau3aluu
yuyeOHOro mnpoekta u (HOpPMYJIMPOBATH BBIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCJIeIOBaHUN yTEM COTJIACOBAHUS MO3UIIUN B X0€ 00CYK/I€HHs 1 0OMEHAa MHEHUSMH.

PerynsiTuBHbIE YyHMBEPCAJbHbIC Y4eOHbIE TeUCTBHUS CaMOCTOSATENLHO
IUTAHUPOBATh U OCYHIIECTBJISITh ~ CBOIO MO3HABATENbHYIO JEATEIbHOCTD,
ornpenenss e€ 1eyu U 3a1a4i, KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTHPOBATH MpeAJIaracMblil aJITOPUTM JCHCTBUM TIPU BBHIMOJIHEHUH YYEOHBIX U
UCCJIeIOBATEIbCKUX 3a]1a4, BBIOMpaTh Hanbosee 3QGeKTUBHBINA CITOCOO UX pELICHUs C
y4€TOM TOJTy4YEeHHsI HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUYECKUX PEaAKIHSIX;
OCYILECTBISTh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CaMOAaHaIN3a U

CaMOOICHKHM.

INPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:
c(hOopMHUPOBAHHOCTD MPEJICTABICHUN O XUMHUYECKON COCTABJISIOIICH €CTECTBEHHO -
HAYYHOU KapTHUHBI MUPA, POJIM XMMHUH B TIO3HAHUU SIBJICHUH MPUPOIBI, B POPMUPOBAHUH
MBIIIJICHUS. U KYJIbTYPhl JINYHOCTH, €€ (PYHKIIMOHATBHOW I'PaMOTHOCTH, HEOOXOIUMOMN
JUISl PELICHUs] MPAKTHYECKUX 3a7ad U IKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JIOPOBBI0 M TPUPOJHON CpeAe; BIAJACHHE CUCTEMOW XWMHUYECKUX 3HAHWH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATato[ue
MOHSTHS (XUMUYECKUN JIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0YKa aToMa, MOJIeKyJIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas ¢hopMyra
(pa3BépHyTas U COKpaIlEHHAs), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM,
YIIACPOAHBINA CKeNeT, QYHKIMOHATBHAS TPYIIa, PaJAUKal, H30MEPUS, N30MEPHI,
TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOIOPO/bI, KUCIOPO U a30TCOIepKaIIUe
COEIMHEHNUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHbBIE
COEIMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUs CTPOEHUS OPTaHUYECKUX BellecTB A.M.
BytnepoBa, 3aKk0H cOXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOINYECKHI
SI3bIK XUMUH; MUPOBO33PEHUECKHE 3HAHUS, JIeKAI[Me B OCHOBE MOHUMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUHU U O€30MaCHOM HUCTOIb30BaHUN BaKHEUIIIUX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JAESTEIbHOCTH YEJIOBEKA;
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c(OPMHUPOBAHHOCTh  YMEHHUH BBIBIAITH  XAPAaKTEPHBIE IIPU3HAKU
TIOHSTHUH,

YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHA  IIPH
ONMCAaHUM COCTaBa, CTPOEHHUS M NPEBPAIICHUN OPraHUYECKUX COEAUHEHU;
c(hOpMHPOBAHHOCTh YMEHUH MCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHON) (HOpMya OpraHUYECKUX
BEIIECTB M YPABHEHUN XUMHUUYECKUX PpEAKUHUM, H3rOTABIMBATH MOJEIU MOJIEKYI
OpraHWYECKUX BEUIECTB JUUIS WIUTIOCTPALMA UX XUMHUYECKOTO U
OPOCTPAHCTBEHHOTO  CTPOCHMS;  C(OPMUPOBAHHOCTH  YMEHHMH  yCTaHABIMBATh
IPUHAJIE)KHOCTh M3YYEHHBIX OPraHWYECKUX BELIECTB MO MX COCTaBY M CTPOEHUIO K
OnpefieiEHHOMY  KJIacCy/Tpynmne  coeAuHeHui  (YrjaeBOAOpOIbl, KUCIOPOA U
a30TCOJIepKAIllUe COEIUHEHHUsS, BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs), JaBaTb UM
Ha3BaHus 1o cucrematuyeckoir Homenkiarype (IUPAC), a taxke mnNpuBOIUTH
TPUBUAJIbHBIC HA3BaHMS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TPOMUIICH,
aleTWICH, OSTUJICHTJIUKONb, TJIUIEepUH, ¢eHosn, QGopManpIerul, aleTanbIeru,
MypaBbHHasl KUCJIOTA, YKCYCHasl KHCJIOTa, OJEUHOBAas KUCJIOTA, CTEAPUHOBAs KUCIIOTA,
IIII0KO03a, (PYyKTO3a, Kpaxmaj, LEeJUIl0JI03a, TIULHUH); C(HOPMHUPOBAHHOCTh YMEHUS
OIPENENATh BUABI XUMUYECKOM CBSI3M B OPraHUYECKUX
COCIUHEHMSIX (OJMHApHBIE U KpaTHbIE); CPOPMUPOBAHHOCTH YMEHHUS NPUMEHSTh
MIOJIO’KEHUS TEOPUHU CTPOEHHUs oprannyeckux Beuiects A.M. Bytiepoa aiis 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA M CTPOCHUS; 3aKOH COXPAHEHUS MAaCChI
BEIIECTB; COPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE
1
XMMHWYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX
BelecTB (MeTaH, 3TaH, ATHICH, TPOTUIJICH, alleTHICH, OyTaaueH-1,3, MmetunOoyranauenl,3,
OCH30J, METaHOJI, JTaHOJ], OSTWICHIVIUKONb, TJUIEpUH, (EHOJ, aleTaIbAerul,
MypaBbHHAsl W YKCYCHas KHCIOTBI, I'UIIOKO3a, KpaxMmaj, LEJUII0JI03a, aMHHOYKCYCHas
KHCJIOTA), WJUIFOCTPUPOBAaTh T€HETHUYECKYI0 CBA3b MEXAY HUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XWMUYECKUX PEAKIUN C UCHOJIB30BAHHEM CTPYKTYPHBIX (HOpMYIT,;
c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
ChIpbsi (HE(Th, MPUPOJHBIA Ta3, Yrojb), CIOCOOBI WX MEPEPadOTKA M MPAKTUIECKOE
NPUMEHEHUE TMPOJAYKTOB MepepadoTKH; C(HOPMHUPOBAHHOCTH YMEHHMH MPOBOJIUTH
BBIYHCIICHHUA MO XMMHYECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO
BEILECTBA WM MTPOJIYKTa PEAKIUH 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3
MCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKUUH); CPOPMUPOBAHHOCTh YMEHUH BIIaJIETh
CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAy4YHOI'O IMO3HAHMS, UCIIOJIb3YEMBIX B XUMUU
IpU M3YYEHHHM BEIIECTB M XHMHYECKUX SABJICHMM (HAaOJIIOJeHuEe, U3MEpEeHue,
AKCIIEPUMEHT, MOJEIMPOBAHUE), MCIOJIb30BATh CUCTEMHBIE XWMHUYECKHE 3HAHUS IS
IIPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTyalHAX, CBSI3aHHBIX C BEIIECTBAMH U
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WX TpUMEHEHuEeM; C(HOPMUPOBAHHOCTh YMEHHH COOJI0/IaTh MpaBWja IMOJb30BaHUS
XUMHYECKOU TOCYZ0i U 1ab0paTOpHBIM 000PYAOBAaHUEM, a TAK)KE NPAaBHIIa OOpaIleHUS
C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSAMHU IO BBIMOJHEHUIO JA0OPAaTOPHBIX
XUMUYECKUX OIBITOB; CPOPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh U  BBIMOJIHATH
XUMHUYECKUI JKCIIEpUMEHT (MpeBpallleHus] OPraHuYECKUX BEIECTB MPU HarpeBaHUH,
MOJTyYeHHE ATUJICHA M M3YYCHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIMU OPTraHUYECKUX
BEILIECTB, JICHATypalus OEJNKOB MpU HAarpeBaHWM, IIBETHhIE pEaKUUu OEIKOB) B
COOTBETCTBUM C IPaBUJIAMU TEXHUKH O€30MaCHOCTH MPU OOPAIICHUHU C BEIICCTBAMU U
7a00paTOpHBIM  OOOpYy/OBaHUEM,  MPEACTABISATH  PE3yJbTaThl  XUMHYECKOTO
JKcrepuMeHTa B (GOpMe 3aluCHd  YPaBHEHHM COOTBETCTBYIOIIMX PEAKIUA U

(dbopMyTHUpPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YILTATOB;
chOpMUPOBAHHOCTh ~ YMEHUM  KPUTHYECKU  aAHAIM3UPOBATh  XUMHYECKYIO
uH()OpMaIINIO, TTOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MH(MOpMAIIHH,
WNutepHer u apyrux); cOpMUPOBAHHOCTh YMEHHMM COOJIIO/IaTh MPABUIA SKOJIOTHICCKH

1eJ1€c000pa3HOTo

MOBEICHUS B OBITY U TPYJIOBOM JESITEILHOCTH B IEJSIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpYXarolen MPUPOAHON Cpeibl, 0CO3HABAThH OMACHOCTh BO3/ICUCTBHSI HA JKUBBIC
OpraHu3MBbI ONPECIEHHBIX OPTaHUYECKHUX BEIEeCTB, MOHUMas cMbici nokaszatens [1/1K,
MOSICHATH Ha MPUMEpax CrocoObl YMEHBIIEHUS U MTPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHM3M YeJIOBEKa; /ISl O0yUaIOIIUXCS C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBbSI: YMEHUE MIPUMEHSATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MO3HAHUS BEUIECTB U XUMHUCCKHUX SIBJICHH; IJIs1 CICTIBIX M CIA0O0BHUISIIINX
00yJaromuXxcs: yMEHUE HUCIIOIB30BaTh PEIbehHO

TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

11 KIIACC
[IpeameTrHble pe3ynbpTaThl OCBOCHUSA Kypca «OOImas W HeopraHWdecKas XUMUS

OTpa)XaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOU COCTABJISAIOLICH

€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMHH B IIO3HAHUU SIBJICHUW NPUPOJIBI, B
GbOpMUPOBAaHUN  MBIIUICHUS U KYyJIbTYpbl JUYHOCTH, €€

(GYHKITMOHAIPHON TPAaMOTHOCTH, HEOOXOAUMOM JIJTsI PEIICHHS TIPAKTHUECKIX

3a/1a4 U SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U TPUPOTHOM
cpele; BIaJ€HUEe CUCTEMON XUMUYECKUX 3HAHHM, KOTOPask BKIIFOYAET:
OCHOBOIIOJIATAIONIHNE MOHATHS (XUMHUYSCKHH 3JIEMEHT, aTOM, U30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIU ATOMOB,  HOH, MOJIEKYyJia, MOJIb, MOJISIPDHBIA  00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKAs CBSI3b
(xoBaneHTHasl, MOHHAs, METAJUTMYECKasl, BOJOPOAHAS ), KpUCTAJUIMUECKas peléTka,
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THUTBI XUMUYECKUX PEAKIUHN, PACTBOP, SJICKTPOJIUTHI, HEATIEKTPOIIUTHI,
AJEKTPOJIUTHYECKAS TUCCOIUALINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKOM peakIuu, XUMHUYECKOE PaBHOBECHE); TEOpUU u
3aKOHBI (Teopust BJIEKTPOIUTHUYECKOU JACCOLIMALINY, IEPUOAUYECKUI
3akoH J[.U. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBpAIEHUS SHEPTUU MIPU XUMUUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKU I
SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICIKAIINE B OCHOBE TIOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUH, (PaKTOJOTUUYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30MaCHOM UCTOJIB30BAaHUN BAXKHEHIITUX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JAEATEIBHOCTH YETIOBEKa;
c(hOpMUPOBAHHOCTh  YMEHUMU BBIABJISITH  XapAaKTEPHbBIE MIPU3HAKU
TIOHSITUH,

YCTaHABJIMBATh HX B3dUMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOHIHMC IIOHATHUA Impr
ONMMCAaHUN HCOPTAHNYCCKNX BCUICCTB U UX HpeBpaIIIeHHﬁ;

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ HUCIIOJIB30BAaTh XUMHUYCCKYIO CUMBOJIUKY

IUIs COCTaBIICHUS dbopmyn BEIIECTB U YPaBHEHUM XUMHUUYECKUX
peakuuii, cucrematudeckyto HomeHkIaTypy (IUPAC) u TpuBHaiibHble Ha3BaHUS
OTZIEJIbHBIX HEOPTaHMYECKUX BELIECTB (yrapHblil ra3, yrieKuciblil ra3, aMMHaK,
ram€Hasi U3BeCTb, Heram€éHasi U3BeCTh, MUThEBAsI COJIA, TUPUT U JPYTHE);
c(hOpMHUPOBAHHOCTh YMEHHH OINPEAENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX PJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3H
(KoBaJIecHTHasl, HOHHas, METaJUIMYECKasi, BOJOPOJIHAS) B

COEMHEHUSX, THUII KPUCTAJUIMYECKOMN PEIIETKM KOHKPETHOTO BEIIECTBA

(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAJJIMYECKAs ), XapaKTep CPe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSAUHEHUH; C(HOPMUPOBAHHOCTh YMEHUI YCTaHABIUBATh
IIPUHAJIC)KHOCTh HEOPraHUYECKUX BELIECTB 110 UX COCTaBY K ONPENCIEHHOMY
KJIacCy/Tpymie coequHeHnH (TIPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUTBI, OKCH/IBI,
OCHOBaHHUS, KUCJIOThI, aM(pOTEPHBIE TUIPOKCHIBI, COJIN); CHOPMUPOBAHHOCTh YMEHUN
pacKpbIBaTh CMBICI NIepuoIndeckoro 3akona /[.11. MenaeneeBa u AeMOHCTPUPOBATH
€r0 CUCTEMATU3HUPYIONTYI0, O0BICHUTEIHHYIO U IPOTHOCTUYECKYIO (PYHKITUH;
c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BAThH MIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 3JIEMEHTOB 1—4 nepnooB llepuoanueckoit cucTeMbl XUMAYECKHUX
atemenToB [[.1. MeHeneeBa, UCTIONB3YsI MIOHATHS «S-, P-, 0-2JIEKTPOHHBIEC OPOHUTAIIHY,
«QHEPTeTUYECKHUE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH T10 MEPUOIAM U FPyNIaM
[Tepunoauueckoit cucteMbl XuMu4eckux 3nemenToB /(.M. Menneneena;
c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh (OMKUCHIBAThH) OOIINE XUMUUECKUE
CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB,  IOJITBEPXKAATh
CyIIECTBOBAHHE T'E€HETHUYECKOU CBSI3H MEXKITY HEOPraHUYECKUMU
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BEUIECTBAMHU C MOMOUIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;
c(OPMHUPOBAHHOCTh  YMEHHS KJ1acCU(UIIMPOBATH XUMHYECKUE
peakuuu
MO0 pPa3jIMYHbIM TpHU3HAKaM (YUCIAYy M COCTaBy pPEarupyroliuX BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, H3MEHEHUIO CTETNEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaklyy, Y4acTHIO KaTaln3aTopa); chOpMUPOBAHHOCTh YMEHUN COCTABISATh YpaBHEHUS
PEaKLUi pa3IuyHbIX TUIIOB,
NOJIHBIE ¥ COKpAIEHHbIE YPABHEHUSI PeaKIuii HOHHOTO 0OMEHa, YUUThIBasA YCIOBUS, MpU
KOTOPBIX 3TH PEaKIMU UAYT A0 KOHLIA;
c(OpPMHUPOBAHHOCTh  YMEHUU IPOBOAUTH PEAKIUH, MOATBEPKAAIOLIUE
KayeCTBEHHBII COCTaB Pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
NyTEM MOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;
chOpPMHUPOBAHHOCTh  YMEHHUH pacKpbIBaTh CYUIHOCTb OKHCJIHMTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOrO OajaHca 3THX
pEeaKLHnii;
c(hOpMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON

peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeEIIHEro Bo3jaeictBus (nmpunuui Jle laTtense); chopmMupoBaHHOCTD
YMEHHUH XapaKTepu30BaTh XUMUYECKHUE MPOIIECCHI, JIeKAIIHUE

B OCHOBE IMPOMBIIUJICHHOTO TOJYyYE€HUS CEPHOM KHUCIOTHl, aMMHaKa, a TakKke
c(hopMHUPOBAHHOCTb MPEACTaBICHUN 00 OOIMX HAYYHBIX MPUHIHIAX U DKOJOTHICCKHUX
npoOyiieMax XHMMHYECKOTO MPOU3BOJICTBA; CPOPMUPOBAHHOCTH YMEHHUUM MPOBOIUTH
BBIUMCIICHUSI C MCIOJIB30BAHMEM IIOHSTHSI «MaccoBasi JOJi1 BEIIECTBA B PacTBOpEY,
00BEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX PEAKIIHUIX, MACChI BEIIECTBA UITH 00BhEMa
ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO W3
YYacTBYIOIIUX B PEAKIMU BEIIECTB, TEIJIOBOTO 3 (heKTa peakiiui Ha OCHOBE 3aKOHOB
COXPaHEHMS MAaCChl BEIIECTB, MPEBPAIICHUS K COXPAHEHHSI SHEPTHH; C(HOPMUPOBAHHOCTH
yMEHUH cOO0aTh MpaBWia TMOJb30BAHMS XMMHUYECKOW MOCYNON M J1abOpaTOpHBIM
o0opyZOBaHMEM, a TaKXKe TpaBHJia OOpalieHUsi C BEIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMA ~ TI0O  BBITIOJIHEHHWIO  J1AOOPATOPHBIX ~ XUMHYECKHX  OTBITOB;
c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMONHITH XUMHYECKUH HKCIIEPUMEHT
(pa3noskeHue Mmepokcuaa BOJAOPOA B MPUCYTCTBUM KaTaIU3aTopa, OMPE/ICICHUE CPEIb
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO WHIMKATOPA, BIMSIHUE PA3IMYHbBIX
(aKTOpPOB HA CKOPOCTh XUMUUYECKOU peaKIuu, peakliui MOHHOTO OOMEHa, KaueCTBEHHbIE
peakiuu Ha cynb(ar-, KapOoOHaT- U XJOPUJI-AHUOHBI, HA KaTHOH aMMOHUSs, pPEUICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamnei» u «HeMeramib») B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH O€30MacHOCTH MPU OOpAIlEHUH C BELIECTBAMU U JaOOpPaTOPHBIM
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o00OpyAOBaHUEM, NPEICTABIATH PE3YyIbTaThl XUMHUYECKOIO SKCIIEpUMEHTa B (Qopme

3aIlUCHU YPABHEHUI COOTBETCTBYIOIIUX PEAKIUU U

(opMynHpoOBaTh BBHIBOJBI HAa OCHOBE 3THUX PE3YJbTATOB; CHOPMHUPOBAHHOCTH YMEHUH
KPUTHUYECKU aHAIU3UPOBATh XUMUYECKYIO

uH(popMaIMIo,  MOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeacTBa  MAacCOBOM

KOMMYHUKaluu, MHTEpHET U Ipyrux); chOpMUPOBAHHOCTh YMEHUN COOI0O1aTh MpaBUiia
HKOJIOTMYECKH 1[E€JeCO00pa3HOro MOBEACHUS B ObITY U TPYJOBOM JESITENILHOCTH B LIENAX
COXpAaHEHHUsl CBOEr0 3/10pOBbS M OKpY’)KaloLIeHd MPUPOJHON Cpelpl, OCO3HABaTh
OMACHOCTh BO3JICHCTBUSA HA JKUBBIE OpPraHU3Mbl OINpPEACIEHHBIX BEIIECTB, MOHUMAs
cmpicnt  nokazarens [IJIK, mnosicHaTe  Ha mnpumepax crHocoObl YMEHbBIIEHUS U
NpeIOTBPAILEHUS X BPEIHOTO BO3/ICUCTBHSI HA OPraHU3M UYE€JI0BEKa; 1JIs1 00yUdaromuXxcs
C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/aX TMO3HAHWS BEIIECTB M XUMHUYECKUX SIBICHHUH; HJIA CIENbIX U
CJ1a00BUIAIIMX O0YYaIOIUXCSI: YMEHUE UCTIOIb30BaTh pelbe(pHO

TOUCUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns nis 3anucu XuMudeckux GopMyit.
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TEMATHYECKOE

INJIAHUPOBAHUE
10 KJIACC
HaumenoBaunue
Ne KomuuecTBo OCHOBHBIE BUIII NEATEIHHOCTH
pa3aeyioB U TEM [IporpamMmMHOE coaepkaHue
/11 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1

IIpenmer
OpraHUYECKOU
xuMuu. Teopus
CTPOCHUS
OpraHu4eCKUX
coequHeHnii A.M.
bytneposa

3

[Ipenmer oprannyeckon XuMuu: eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE

B MOJIYYEHUH HOBBIX BEILIECTB U
MaTepualioB. Teopust CTpOCHUA
OpraHuYecKux coequHeHuii A.M.
bytiepoBa, €€ OCHOBHBIE TIOJIOKEHHS.
CrpyktypHbIe (OPMYJIIBI OPTaHUUECKUX
BeniecTB. ['oMororusi, u3oMepusi.
XUMHYECKas CBSI3b B OPTaHUYECKHX
COCIMHCHUSX: KPATHBIE CBS3U, G- U TT-
CBSI3HU.

[IpencraBnenne o  KiIaccHpHUKAIIUU
OpraHU4YeCKuX BemecTB. HoMmeHknarypa
OpPraHUYECKUX COCJIMHEHU I
(cuctematuueckasi) ¥ TPUBHAIbHBIC
Ha3BaHUS BAXHEUIIMX MPEACTABUTENIEH
KJIAaCCOB OPraHUYECKUX BEILIECTB.
JKCIepUMEHTAIbHbIE MeTOAbI

PackpriBaTh CMBICT H3y4aeMbIX
MOHSATUHN (BBIABJIATh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh OJIOKEHUS] TEOPUH
CTPOEHHSI OPTaHUYECKUX BEIIECTB

A. M. bytnepoBa st 00bSICHEHUS
3aBUCHMOCTHU CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOM) POopMyIT OpraHUuYECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.
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U3YYeHU
NpeBpalleHni:

BEIIECTB

U

Hux

PackpsiBaTh posib OPraHM4ECKON XUMUU
B IIPUPOJE, XapaKTEPU30BATH €€
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O JlemoHCTpamuu:
O 03HaKOMJICHHE ¢ oOpasiamu

OpPraHWYECKUX BEIIECTB U MaTepHaiaMu
Ha UX OCHOBE;

O OTIBITHI 110 TIPEBPAIICHUIO
OpraHUYECKHUX BEIIECCTB IMPU HATPECBAHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

O JlabopaTopHbie onbIThHI:
MOJEIUPOBAHUE  MOJIEKYJI
OPraHUYECKUX BEILIECTB

3HAYEHHE B JKU3HU 4YEJIOBEKa,
WJUTIOCTPUPOBATH CBA3b C IPYTUMHU
HayKaMH.

HaOmronats 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OMBITHI; TPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Uroro no pazneny

Paznea 2. YrieBogopoasbl

2.1

[IpenenvHbIE
YTJIEBOAOPOIbI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKHUH psAa. MeTaH U 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3UYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelIEHUs U TOPEHUs),
HaXO0XJECHUE B MIPUPOJE, TOTyYCHUE U

IIPUMEHEHHE

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTHH (BBIABISITH UX
XapaKTepHbIC TPU3HAKH ),
yCTaHaBJIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUSA TPU ONUMCAHUH COCTAaBa,
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2.2

HenpenenvHbie
YIJII€BOJOPOIBI:
AJIKEHBI, aJIKaINCHBI,

AJIKMHBI

AJIKEHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAL. DTHIICH —

IIPOCTEUIIINN IPEACTABUTEID AIIKEHOB:

COCTaB, XUMUYECKOE CTPOCHUE,
du3znuecKkre 1 XuMUYeCKrue CBOMCTBA
(peakuuu rupUpPOBaAHUS,
rajoreHUpOBaHUs, THIPATALIUH,

CTPOCHUS U IIPEBPALLCHUN
OPTraHUYECKUX COCTMHEHUN.
Hcronp30BaTh XUMUYECKYH0 CUMBOJIUKY
JUISl COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAILEHHOMN) POpPMYIT OpraHUuYECKUX
BEILIECTB.

VYcraHaBnuBaTh MIPUHAJIEXKHOCTh
BEILIECTB K ONPEIEICHHOMY KJIaccy
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OKHUCIICHUSI ¥ TIOJIUMEPU3ALIIH )
HAXOXJICHHE B IPUPOJIE, TTOTYUEHUE U
IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNIO0yTaaueH-1,3, XuMuyeckoe
CTPOCHHE, PEAKIIUS MOJTUMEPU3AIIH,
npUMeHeHHe (151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHbI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIU I
MIPEJICTABUTENb AJIKWHOB: COCTAB,
XUMHUYECKOE CTpOeHUE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PeaKkiiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHMS,
TUJIpaTali TOPEHUs ), HAX0XKJICHUE B
MpUPOJIE, OTYUYCHUE U PUMEHECHHUE

2.3

ApomaTtuueckue
YTI€BOAOPOIBI

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOSCHHUE MOJICKYII,
bU3uYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakiuy raJoreHUpOBAHUS U
HUTPOBAHUSA), TTIOTyYCHHE H
npuMeHeHne. Biausaue OeH301a Ha
opraHu3M 4enoBeka. [ eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YTJIICBOAOPOA0B I10 COCTABY U CTPOCHMUIO,
Ha3bIBaTh UX

M0 CUCTEMATHUYECKOW HOMEHKJIIATYPE;
MPUBOAUTH TPUBUAIILHBIC HA3BAHUS
OTJICNIbHBIX MPEJICTaBUTEIEH
yII€BOAOPO/IOB.

OrnpeaensiTh BUJIbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX yTIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
pEeaKMOHHOM CTIOCOOHOCTH
yIIEBOAOPOIOB OT KPAaTHOCTHU
KOBaJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MIPEJICTaBUTEIICH pa3IMUHbBIX KJIACCOB
YTJI€BOJIOPOIOB (ME€TaHa, 3TaHa,
STUIJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOIaMH U MOJTBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIMNX XUMUUYECKUX
PEAKIMHI C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (OPMYIL.
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2.4

IIpuponusie
UCTOYHUKHU
yIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HETAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
katanuTudeckuil). IIpoaykTol
nepepaboTKu HePTH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTH U B OBITY.
KamenHslii yrosib 1 NpoayKThl €ro
nepepaboTKH.

JKCNepUMEeHTATbHbIE

MeTO/bI H3y4YeHHs BelleCTB M

HUX MPeBPALICHUM:

O JleMoHCTpanuu:
O kosutekuun «HepTe» u «Yromby;

d BUAeopparMeHT «BynkaHu3anus

PE3UHBIY.
0 JTaGopaTopHBIC OIBITHI:
O Ka4EeCTBEHHOE  OIpENICIICHHUE

yriaepoaa u
OpraHUYECKUX BEIIECTBAX;

BOZIOpOAA B

d O3HaKoMJIeHHE ¢ oOpaslamu
macTMacce, KayuyykoB W pe3unsl; [
MOJEIHPOBAHUE MOJIEKYI

yIJIEBOAOPOJIOB "

Xapakrepru3oBaTb UCTOUHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEPTH,
IPUPOAHBIN T'a3, yroJib), CHOCOOBI UX
nepepadoTKU U MPaKTHUYECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — MPOBEJCHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (J1a00paTOPHBIE OMBITHI U
paKkTUYecKue paboThl).

CnenoBath npaBuiiaM 0€30TMaCHOM
paboTHI B Ta0OpaTOpUU TIPU
UCTIOJIb30BAaHUHM XUMUYIECKOU TTOCYIBI U
00OopyIOBaHUS, a TAKXKE TPaBUIaM
oOpaleHus ¢ BEIeCTBaMH B
COOTBETCTBHH C HHCTPYKITUSIMHU
BBITTOJTHCHUS Ta0OPATOPHBIX OIBITOB U
MPAaKTHYECKUX pa0OT 10 MOTYICHUIO U
U3YYCHHUIO OPTaHUYECKUX BEIICCTB.
[IpencraBnarh pe3yabTaThl
AKCIIepUMEHTa B (hopMe 3ammcu
YpaBHEHHUI COOTBETCTBYIOIIUX
peakuuii  JeiaTh BRIBOJBI HA UX
ocHoBe. [IpoBOAWTH BRIUMCICHUS IS
OTIpEICIICHHSI MOJIEKYIISIPHON (hOPMYJTBI
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rajoreHONPOU3BOIHBIX. d
[Ipaktuueckue padboOTHI:

Ne 1. Ilonydenue 3TriIEHA U U3YUEHUE €TO
CBOWCTB.

OpPraHWYECKOrO BEUIECTBA, IO
YPaBHEHUIO XUMHUUYECKOWU PEAKIINH.
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O PacuéTHble 3anaum:

O ONpENIEIICHUE MOJIEKYJIAPHON
dbopMyJTbl OpraHUYECcKOro BelecTBa
10 MACCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;

O Pacy€Thl O YPaBHEHHIO
XUMHUYECKON PEAKIIUU

CamMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIBHYIO
JeSATEeNbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NesATeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kucjsopoacoaepsxamnue oprannyeckne coeMHeHust
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3.1

Cnouptel. @eHon

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI ¥ ATAHOJI, XMMHUYECKOE
cTpoeHue, GU3NIeCKUe U XUMUIECKHE
CBOMCTBA (peaKIMU ¢ AKTUBHBIMU
METaJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHeHnue. Bogopogxas
CBsA3b. DU3HOTOrNYecKoe ASHUCTBHUE
METAaHOJIa ¥ 3TAHOJIa HAa OPraHu3M
YyeJIoBeKa.

MHOroaToMHbIE€ CIIUPTHI:
STUJICHTJIUKOJb U TJIMIEPHUH,
XUMHUYECKOE CTpOoeHUe, PU3HIECKUe U
XUMHUYECKHE CBONCTBA (B3aMMOJICHCTBIE
CO IIEJIOYHBIMHM METaJIJaMH,
KaueCTBEHHAs peaKkiusl Ha
MHOTOAQTOMHBIE€ CITUPTHI).
dusnonornyeckoe AeCTBUE HA
opra"usMm 4yenoBeka. [[pumenenue
TJIMLEPUHA U STHJICHTJIMKOJIS.

PackpbIBaTh CMBICI U3y4aeMbIX
HOHSTUH (BBISBIATH UX

XapaKTepHbIe MPU3HAKN),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHS TPU ONMCAHUU COCTaBa,
CTPOEHUS U NIPEeBpAILLEHUN
OpPraHUYECKUX COCTUHEHHI.
Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUTSI COCTABIICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHOI) (hOopMysT OpraHM4eCKUX
BEIIIECTB.

YcTaHaBnuBaTh NPUHAIEKHOCTD
BEIIECTB K OIPEEICHHOMY KIIacCy

IO COCTaBY U CTPOEHUIO, HA3bIBaTh X
[0 CUCTEMAaTUYECKOI HOMEHKJIATYpE;
IPUBOAUTH TPUBHAJIbHBIE Ha3BaHUS

®enoi. CTpoeHHE MOJIEKYJIbI,
bU3UIECKHE U XUMHUIECCKHC
cBoiicTBa eHoIa. TOKCHYHOCTH
denoina, ero gusnonornueckoe
JICCTBUE HAa OPTaHU3M YeJIOBEKa.
[Ipumenenue enoia

OTJEJIBHBIX MPEACTABUTEIEH
KUCJIOPOJACOAEPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUEe U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
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3.2

ATbJIETUIBL.
KapOoHOBbIE KHCIIOTHI.
CrnosxHble 3pupbl

Anpaerunipl: GopManbaerua u
areTaNbICTUI, XHMUYECKOE CTPOCHUE,
(bu3HUecKre 1 XUMUIECKHAE CBOKCTBA
(peakuu OKMCIICHUS U BOCCTAaHOBJICHHS,
KauyeCTBEHHBIE PEAKIUH ), IOJTyUEHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC TIPE/ICTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCyCHAs
KHCJIOTa, XUMUYECKOE CTPOCHHE,
bu3HUeCKre ¥ XUMUYCCKHUE CBOKCTBA
(oO1Iue CBOMCTBA KUCIIOT, PEAKIIUS
sTepuUKalMN), TOTYYCHHUE U
npuMeHeHne. CTeapruHOBast U OJEMHOBAs
KHUCIIOTHI KaK MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KUCJIOT. Mbljia Kak COJu
BBICIIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIEeE JICHCTBHE.

Crnosxxnblie 3UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CIOXHBIX 3GUpOB. KHUPBI Kak

CIOCOOBI MOJTYYEHHUS] TUITUYHBIX
MPEICTABUTEIIEN PA3JIUYHBIX KJIACCOB
KUCIIOPOACOJEPKAIIMX COCTUHEHUN
(MeTaHoONa, 3TaHOJA, MJIUIIEPUHA,
dbenona, hbopmanbaeruia,
aleTaIbIEeTUAa, YKCYCHOU KUCIIOTHI,
IJIFOKO3bI, Caxapo3bl, Kpaxmala,
[E€JUTIOJIO3bI ); BBISIBIIATH TEHETHUECKYIO
CBSI3b MEXKY HUMHU U TTOJATBEPKIATH €€
HaJIMYKU€ YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUUYECKUX
pPEaKLnii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceBaTh COCTaB, XUMUYECKOE
CTPOCHUE U IPUMEHEHUE KUPOB,
XapakTepu30BaTh UX 3HAYCHHUE JJIs
KU3HEACIATEIbHOCTH OPraHUu3MOB.
Oco3HaBaTh ONACHOCTH BO3/IECHCTBHUS
Ha JKMBBIE OPTAaHU3MBbI OIIPEAECIEHHBIX
OpraHUYEeCKUX BELIECTB, MOACHATh Ha
puUMepax CocoObl YMEHbIIIEHUS

IIPOU3BOJAHBIE MIULEPHUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ UaApOIu3 )KUpOB
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3.3

YriaeBoasl

VYrieBoabl: cocTaB, KilaccupuKanus
yIieBOJI0B (MOHO-, TU- U
nosucaxapubl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHU.I:
OCOOCHHOCTU CTPOCHUS MOJICKYJIbI,
dbu3nYecKre 1 XUMHUYECKHUE CBOICTBA
TJTFOKO3BI (B3aMMOCHCTBHE C
ruapokcugom meau(ll), okucnenue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctanoBneHuUE,

OpOKeHUe TITFOKO3bI), HAX0XKICHUE B
IPUPOJIE, MPUMEHEHHUE TIIFOKO3BI,
Ouosoruveckas poib B
KU3HENIEATEILHOCTH OpraHu3ma
yenoBeka. dorocunTte3. Dpykrosza Kak
U30MEp TITIOKO3bI.

Caxapo3a — MPEJICTAaBUTE b
JUCAaXapuioB, THAPOJIM3  CaXaposbl,
HAXOXKJICHHE B MPUPOJIE€ U MPUMEHEHUE.
Kpaxman u neminono3a Kak OpUPOIHBIE
NOJIMMEPBI:  CTPOEHHE Kpaxmana U
IEJUTIONIO3bI, PU3NYECKUE U XUMHUYCCKUE

CBOMCTBA Kpaxmainia (runponus,
KaueCTBEHHAss peakiusi C  HOJOM).
IKCNepUMEHTAIbHbIE MeTObI

Y TIPEJI0TBPAILICHHUS UX BPEIHOTO
BO3CHCTBHSI Ha OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/ICHNE U OTIMCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (J1Ta00PAaTOPHBIE OIBITHI U
paKkTU4YeCcKue paboThl).

CnenoBath npaBuiiaM 06€30MacHOM
paboThI B J1a0OpaTopuu IMpu
UCTIOJIb30BAHUHM XUMUYECKOU MTOCYIBI U
000pyAOBaHUs, a TAKKe MPaBUIaM
oOpallleHus C BeIECTBAMU B
COOTBETCTBHH C HHCTPYKLIUSIMU
BBITTOJTHEHUSI TAOOPATOPHBIX OINBITOB |
NPaKTUYECKUX paboT IO MOTyUYSHHIO U
U3yYCHHUIO OPTaHMYECKHX BEIIECTB.
[IpencraBiasiTh pe3yabTaThl
IKCTIIEpPUMEHTA B (pOpMe 3aIucH
YPaBHEHUI COOTBETCTBYIOIIUX
peaxIuii u nenath BHIBOJBI HA UX
ocHoBe. [IpoBOAUTH BBHIYMCIACHUS IS
OIpeIeTICHUS] MOJIEKYIISIPHON (POPMYIIBI
OpPTaHWYECKOTrO BELIECTBA, IO
YPaBHEHUIO XUMHUYECKON PEeaKIInu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
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U3YYeHU
NpeBpaLleHni:

BEeIICCTB

u

170.¢

OCYHICCTBJIATH CBOIO ITO3HABATCIIBHYIO
ACATCIIbHOCTh, IPUHUMATL AKTUBHOC
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O JlaGopaTopHbI€ ONBITHI:

O FOpEHUE CIIUPTOB;

O B3aMMOJIEUCTBUE TIIMLEPUHA C
ruapokcugom meau(1l);

O KayeCTBEHHbIE peakuuu
aNbAETUA0B (OKHUCIEHHE aMMHUAYHBIM

pacTBOpoM  OKcuaa — cepedbpa U
TUAPOKCHUIOM

meau(1l));

O B3aMMOJICVCTBUE KpaxMmalia ¢
uonioM. O [Mpaktuueckue paboOTHI:

No 2. CgoiicTBa pacTBOpa YKCYCHOM

KHCJIOTHI.

O PacuétHrle 3agaun:

O OnpeeIeHUE MOJIEKYJIIPHOU
dbopMyJTbI OpraHUYECKOTO BEIIEeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB M 10 Macce
(00BEMY) IPOJTYKTOB CTOPAHUS;

d pacué€Thl 0 YPAaBHEHUIO
XUMHYECKOU peakiuu

y4acTue B IPYIIOBON yuyeOHOM
JEATEIIbHOCTU

Uroro no pazneny

13

Paznean 4. A30Tc0nep>1caume OPraHnvdeCKHUuEC COCAUHCHUA
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4.1

AMUWHBI.
AMWHOKUCIIOTHI.
benxn

AMMHBI: METUJIAMUH — IPOCTENIITUI
IIpECTaBUTEIb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PU3NYECKUE U
XUMHYECKUE CBOICTBA (peaKkiuu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBISBIIATh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBA3b, UCIIOIb30BATh
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C KMCJIOTaMH U TOPEHHUS), HAXOXKJCHUE B
PUPOJIE. AMMWHOKHCIOTBI KaK
aMdoTepHbIe OpraHUYeCKUEe COSTUHEHUS.
dusnyeckue M XHUMHUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonorunueckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupoaHbIE TOJIUMEPHI.
[TepBuyHas, BTOpuYHas U TpeTUUHAS
CTPYKTypa O0enKkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypaLusl, Ka4eCTBEHHbIC PEaKIIUU Ha
OEJIKH.

JKCcnepUMEeHTAJIbHbIE METOAbI

U3y4YeHHUs BeleCTB M UX
npeBpalleHn:

O JleMoHCTpanuu:

0 nenatyparmust O€JIKOB IPU HarpeBaHUM;

0 niBeTHBIC peakIuy OEIKOB

COOTBETCTBYIOIIHUE MTOHATHUSL TIPU
ONMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpamiéHHoM) (GopMyJT OpPraHMIECKUX
BEILIECTB.

OnpenensTe NTPUHAIICKHOCTD BEIIIECTB
K OMpPEACICHHOMY KJIacCy MO COCTaBy U
CTPOEHHIO, HAa3bIBaTh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIC HA3BAHUS
OTJIENIbHBIX MPE/ICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOCHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TAITUIHBIX
MIPECTABUTEIIEH a30TCOAEPKALINX
coeIMHEHUH (MeTUIaMHUHA, TJUIHHA,
OCJIKOB).

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIKOB;

MOSICHATH Ha IPUMEpax 3HaYCHUE
O€JIKOB ISl OpraHr3Ma 4YeJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamoCTOATENBHO INIAHUPOBATH U
OCYLIECTBJIATH CBOIO IIO3HABATEIIBHY IO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny 3

Pa3zned. 5. BbicokoMoJIeKyJJISIpHBbIE COeINHECHUS
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5.1

IInacTmaccel.
Kayuyku. Bomokna

OCHOBHBIE NTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCINHEHUI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEpPU3ALUN, CPENHSS
MoJsieKyysipHas Macca. OCHOBHBIE
METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHN — OJIMMEPU3ALINS U
nonukoHaeHcanus. Ilmactmaccst
(MOJMATUIIEH, TOJIUIPOIIHIIEH,
MOJIMBUHWIXJIOPUL, TIOJIUCTUPOIT).
HarypanbHbiil U cHHTETHYECKHE
Kay4yKH

(OyTaueHOBBIN, XJIOPOTIPEHOBBIN U
U30IPEHOBBIN). BoJOKHA: HaTypaIbHbIE

(XJI0MOK, MIEPCTh, MIENK), ICKYCCTBEHHBIE
(amreTaTHOE BOJIOKHO,

Brnagers usydaeMbIMA XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICII
M3y4YaeMbIX TTOHATUU U IPUMEHSTh 3TH
TOHSATHS IIPU ONMIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OPraHWYECKHUX BEILECTB,

JU1s1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIMKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (hOpMYIT
BEILIECTB U YPABHEHUM peaKIUi
MOJIMMEPU3ALMU U TIOJIUKOHACHCALIUH.
OnucelBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacnpocTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHUE

BHUCKO3a), CHHTeTHYECKHUE (KarpoH 1
JIaBCaH).

JKCcNepUMEHTAIbHbIE METO/IbI
HU3y4YeHUs BelleCTB U UX
NpeBpalleHn:

O JlemoHCcTpamuu:

O  o3HakomsieHue ¢  oOpasnamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayuyyKoB

B Pa3JIMYHBIX OTPACIIAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/Ibl TO3HAHUS — HAOII01aTh U
OMUCHIBATH JEMOHCTPAMOHHBII
HKCIIEPUMEHT
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Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KVIACC

No
m\it

HaumenoBanue
pa3zesoB U TeEM
y4eOHOro mpeIMeTa

KomnnuecTBO
YacoB

IIporpamMHOE conepxkanue

OcCHOBHBIC BUJIBI ACATCIBHOCTH
oOy4Jaromuxcs

Paznea 1. TeopeTruueckue oc

HOBBI XUMHUH

1.1

Ctpoenue aToMOB.
Ilepuonnueckuii
3aKOH U
ITepnonnueckas
cucreMa
XUMUAYECKUX
snementoB .M.
Menneneena

3

XUMUUYECKUM DJIEeMEHT. ATOM.

CocraB aToMa, U30TOIIHL.

DneKTpoHHAast 000I0YKa.
DHepreTuyecKue ypoBHH,

MOJAYpPOBHU. ATOMHBIE OpOHTANIH, S-,
p-, d-, f-amemenTs. OcobeHHOCTH
pacnpeneneHus JIEKTPOHOB 110
opOUTAaJIIM B aTOMax MaJbIX U
OOJIBIITNX TIEPUOJIOB. DIICKTPOHHAS
KOH(UTYypaIys aTOMOB.
[lepnoauueckuii 3aK0H U
[Tepuonndeckas cucteMa XUMHUYECKUX
snemeHToB J[. 1. MenneneeBa. CBs3b
MEPUOIUYECKOTO 3aKOHA U
[lepronueckor CUCTEMbI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHUEN
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB XMMHUUECKUX
AJIIEMEHTOB U 00pa3yeMbIX HMH TPOCTHIX
Y CIIOKHBIX BEIIECTB IO IpyniaM 1

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSTUHN (BBISBIISATh UX XapaKTEPHBIC
MPU3HAKH ), yCTAaHABIUBATh UX
B3aHMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIOIIYIO,
OOBSCHUTEBHYIO U MPOTHOCTHYECKYIO

byHKIUH.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
37eMeHTOB 1—4 nepuoaos,
UCIIOJIb3YS MOHATHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIH,
sHEpreTHIecKkrue ypoBHU. OOBICHITH
3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U
HX COCMHECHUH 10 MepHoJIaM 1
rpynmam [lepuoaudeckoit cucTeMbl
J. 1. MenpaeneeBa
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nepuoaam. 3HaueHUE MNEPpUOAUICCKOTO
3aKOHa U CUCTEMbI XUMHUYCCKHUX
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sneMmeHToB J[.11. MeHneneeBa
B Pa3BUTUU HAYKHU.

BKCHepI/IMeHTaHLHLIe METOAbI
H3YyYCHUHA BEIIECTB 4| /0.4

npespamenunii: 0 JleMoncTpanuu:

Bunpr tabmun «llepuoanueckas cucrema

XUMHYCCKHX JJICMCHTOB

JI.1. MenpaeneeBay

1.2

CrtpoeHue BemecTna.
MHoroo06pasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUYECKas CBS3b.
Bujpl (koBasieHTHAs! HEMOJAPHAS U
NOJISIpHAS, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsA3U (OOMEHHBIN U
JOHOPHOAKIIENTOPHBIN). Bonoponnas
CBSI3b.

BanenTtHOCTS.
DIEeKTpOOTpUIATENBHOCTh. CTENEHB
oKkHcieHusA. KaTHOHBI 1 aHUOHBI.
BeniectBa MOJIEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSITHCTBA COCTAaBa BEILIECTBA.
THUIIBI KPUCTATUIMYECKUX PELIETOK U
CBOMCTBA BELIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonnuecTBeHHbIE

PackpbIBaTh CMBICIT H3y4aeMbIX
TOHATHH (BBIACISITh UX XapaKTCPHBIC
MPU3HAKK ) U IPUMEHSATD 3TH TIOHSTHSI
IIPU OMIMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, JJI1 OOBSICHEHUS OTJIEIbHBIX
(haKTOB M SBJICHUM.

OmnpenensiTe BUIbI XUMUYECKOHN CBS3H
(KOBaJICHTHOM, MIOHHOM,

METAJUIMYECKOM, BOJIOPOJHOM) B
COCIMHECHUSX; TUIl KPUCTAINIMYECKOU
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpeniensiTh BAJIGHTHOCTh U CTEIICHB
OKHUCJICHUSI XMMHUYECKHX DJIEMCHTOB B
COCIMHEHUSX Pa3IMYHOTO COCTaBA.
[IpoBOIUTE BHIUKCIICHUS

C UCITIOJIB30BAHUECM ITOHATHUA
«MaccoBas A0JI1 BEIICCTBA B
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XapaKTePUCTUKH PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B pacTBOPE).

pacTBOpe». BianeTs n3yyaemMbIMU
XUMUYECKUMU
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Knaccudukanus HEOPTraHUYECKUX
COCMHECHUM. Homenxiiatypa
HEOPraHUYECKUX BEIIECTB.
JKCNepUMEHTANbHbBIE MeTOAbI
U3yYCHUSA BeILIECTB " 170.4
NpeBpaLleHni:

O JleMoHCTpanuu:
0 Moaenu KpuCTalInueCKUX pelIeTok.
00 PacyéTHrble 3amaun:

O PacCUCThI C UCITOJIb30BAHUCM ITOHATHUA
«MacCoBas a0Jis1 paCTBOPCHHOI'O
BCHOICCTBA»

MOHATUSAMM.
OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEAKIUU OT PA3IUYHBIX
(bakTOpoB.

OnpenensaTe XapakTep CMELECHUS
XUMHUYECKOTO PaBHOBECUS B
3aBUCHMOCTHU OT BHEIIHETO
Bo3aeicTBUs (TpuHIMN Jle
[[Tarenbe). CocTaBAsATh ypaBHEHUS
pEeaKIil pa3IuYHbIX TUIIOB; MOJHbIE
Y COKpALIEHHbIE YPaBHEHUS peaKIui
MOHHOTO OOMEHa, YUUThIBas YCIOBHUS,
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1.3

XUMHAUYECKHUE
peakuuu

Xumnueckas peakius. Knaccuduxanms
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU
Y OPraHUYECKOM XUMHH. 3aKOH
COXpPAaHEHHUs MACChl BEILECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALLECHUS YJHEPTUN
IIPYU XUMUYECKUX PEAKLIUAX.

CxopocTh peakuuu, ee 3aBUCUMOCTb
OT pa3nu4HbIX pakTopoB. OOpaTUMBbIe
peakuu. XMMHYECKOE PABHOBECHE.
@DakTOopbl, BIUSIOLINE HA COCTOSIHHUE
XUMHUYECKOTO PABHOBECHS.

[Tpuaumn Jle larense.
DIIEKTPOITUTHYECKAS JINCCOITMAITHS.
CwibHBIC U cla0ble 25ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIA,
HEUTpasbHas, meaoyHas. BonopoaHsii

MIPY KOTOPBIX ITH PEAKIIUH HUIYT 10
KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS — MPOBECHUE,
HAOJTFO/ICHUE W ONTUCAHNE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTUICCKUE
paboTHI): IO ONPEIETCHUIO CPE/IBI
BOJIHBIX PaCTBOPOB BEIICCTB, PEAKITHH
WOHHOTO 00MEHa, BIMSHUIO Pa3TUIHBIX
($akTOpOB Ha CKOPOCThH PEAKITHIA.
CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTa0OpaTOPHBIM
000pyI0BaHHEM.

[IpencraBisTh pe3yIbTaThl
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nokazatens (pH) pactBopa. Peakiinu
MOHHOTO OOMEHAa B OpraHUYECKOU U
HEOPTraHUYECKOU XUMHUH.

OkucnurensHo-
BOCCTaHOBHUTECIIHHBIC PCaKIInH.
[Tonsitue 00 AIEKTPOJIU3E

paciuiaBoOB U paCTBOPOB COJICH.

[Ipumenenue DJIEKTPOIIN3A.
JKCNepUMEeHTATbHbIE METO/bI
U3YYeHU BeLECTB U 1704
NpeBpaLleHni:

O JleMoHCTpanuu:

0 pasioKeHNe MepoOKCHIa
BOZIOpOJa B IMPUCYTCTBUU
karanuzatopa. O JlabopaTopHbie
onbITH: 0 mpoBeaeHNe peakiuit
MOHHOro 0OMeHa;

O OmpeeJIeHUE CPEabl PACTBOPOB

BEIIECTB C MOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

* [IpakTuueckue paboOTHI:
Ne 1. Bnusinue paznuvabix GakTOpOB Ha

CKOPOCTh XMMHUYECKOMN PEAKIIUHU.

e PacuérHrle 3a1a4u:;

XUMHUYECKOT0 IKCIepUMeHTa B hopme
3aIMCH YPaBHEHUH COOTBETCTBYIOMIUX
peakiuii U JAeIaTh BBIBOJBI HA UX
OCHOBE.

[TpOBOIUTE BEIYHMCIICHUS 10
YPaBHCHUSAM XHUMHYCCKUX PEAKIIHiA, B
TOM YHCJIE TEPMOXUMHUYCCKUE
pacy€Thl
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0 pacdeTsl 0 ypaBHEHUSIM XUMUYECKHUX
peakuuu, B TOM quciae
TEPMOXUMHUYECKHE PACUETHI

Uroro no pazneny

13
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Paspnen 2. Heoprannueckass Xumust

2.1

MeTtaiel

6

Meramisl. [lonoxeHne MeTaioB B
[lepronnueckoii cucTeMe XUMHUIECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. O6mue pu3sndeckre CBOMCTBa
MeTauioB. [IpuMeHeHE METAIIIIOB B
OBITY, IpUPOJIE U TeXHUKE. CIUTaBbI
METAJTOB. DJICKTPOXUMUYCCKHHA PSIT
HarpspKeHu metauioB. Oomme
CIOCOOBI IMOTYYEHUST METaJIOB.
Kopposzust metannos. CriocoObI 3a1IUTHI
OT KOPPO3HH.

OO61ast XxapakTepuCTHKa METaJIOB
rnaBHbIX oarpynn (IA-rpynna, ITA-
rpynna) [lepuoanueckoi CuCTeMbI
XUMHYECKUX PJIEMEHTOB. AJIFOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCUIA ATTFOMUHUSA.

OO6mrast  XapakTepHCTHKAa  METAJUIOB
0OOYHBIX HMOATPYIIII (b-rpymm)
[leproguyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB: ME[b, IUHK, XPOM, >KeIe30.

Baxkuenmmne coenuHEHHSI  METAJJIOB
(OKCHUIBI, TUJIPOKCHIBI, COJIH).
IKcnepuUMeHTAJIbHbIE METObI

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH TOHSITHUS
MIpY OMKUCAHUU COCTaBA U CTPOCHUS
BEIIIECTB, JJI1 O0BICHEHHS OTICIBHBIX
(baKTOB U SIBICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAaIJIOB U UX COCTMHECHHUM C
y4ETOM CTPOEHUS UX ATOMOB U
nonoxenus B [lepuoguueckoit
CUCTEME XUMMHYECKHUX dJIEMEeHTOB JI.
H. Menneneesna.

XapakTepu3oBaTh (OMUCHIBATh) O0IIHE
XHUMHYECKHE CBOMCTBA METAJIJIOB, UX
Ba)XXHEUIIIMX COCIMHCHUM,
MTOJITBEPHK/IAsI 3TO ONKHCAHUE
IIpUMEpPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIMi; TPUMEHECHUE METALIOB B
Pa3IMYHBIX 00JACTSIX, a TAKKE
HCIIOJIb30BaHUE UX JJIS CO3JaHUS
COBPEMEHHBIX MAaTEPUAIOB U
TEXHOJIOTHA.
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U3Y4YeHU
NpeBpaLleHni:

BEIIECTB

u

Hux

OnuchIiBaTh CIOCOOBI 3aIIUTHl METAJIIIOB
OT KOPPO3HUH.
PackpbIBaTh CYyIIHOCTh OKHUCIUTEIBHO-
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O JlemoHCTpamuu:
O komnexmusi «MeTamibl U CIUIaBBI».

O  JlabopaTopHble  OMbBITHI: g

BSaHMOﬂeﬁCTBHC THAPOKCHU A
AJIIOMUHUA C pPACTBOpAMHU KHUCJIIOT H

IJ.[GJ'IO‘ICﬁ; [0 xauecTBEHHBIC peakunun

Ha KaTUOHBI METAJIOB.
* [IpakTuueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3a/1a4 1o TeMe «MeTays.

* Pacuérnele 3anaun:

O pacuetsl Maccel (00bEMa, KOJTMUECTBA
BELIECTBA) IPOAYKTAa PEaKLUHH, ECIIH
OJIHO M3 BEIIECTB JaHO B BUJE PacTBOPA

C  OIpEIETICHHOU noyen
PacTBOPEHHOI'O BEILIECTBA

MAacCOBOU

BOCCTaHOBUTEIbHBIX PEAKIIHIA
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKLUM.
IIpoBoauTh peakuuu,
MOJTBEPKAAIOUIUE XapaKTepHbIE
CBOICTBa U3y4aeMbIX BEUIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOLIME B BOAHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bI TO3HAHUS — MPOBECHUE,
HaAOJII0/ICHHE U OMTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAI[MOHHBIE U
71a60paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpencraBnarh pe3yabTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3allMCU YpaBHEHHUI COOTBETCTBYIOIINX
peakuuii 1 JenaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBath mpaBUiiaM MOJIb30BAHUS
XUMHYECKOU MOCYI0U U
1a60paTOPHBIM 00OPYIOBAHHEM.
[TpoBOIUTE BBEIYHMCICHUS IO
YPaBHEHUSM XUMHYECKUX PEAKITHH.
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CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JEATEIIbHOCTU
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2.2

Hemertamiel

Hewmerannsl. Ilonoxenue HeMeTauioB B
[lepronnueckoi cucTeMe XUMHUIECCKUX
aneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTH CTPOEHUS aTOMOB.
dusnyeckrue CBONCTBA HEMETAJIOB.
AnoTponus HEeMeTaJIoB (Ha puMepe
KHCIIOpoJia, cephl, hochopa u
yriaepojaa). XUMHUYECKHe CBOMCTBa
BaYXHEHIIIMX HEMETAUIOB (TaJIOTCHOB,
cepsl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHUS).

OKcHIbI HEMETAIIIIOB.
Kucnopoaconepxaiine KUCIOTHI.

Bonopoasbie coequHeHus

HEMETAJIJIOB.

JKcNepuMeHTATbHbIE

MeTO/bI M3Yy4YeHHS BElIeCTB H

170.4 NpeBpPaLleHUN g
JlemoHcTpanuu:

O 00pa3Iel HEMETAJIOB;

d B3aMMOJICICTBUE MENIU C a30THOU
KHCIJIOTOM pa3nuyHON KoHUeHTpauuu. O
JlabopaTopHBIE OIBITHI:

O Ka4CCTBCHHBIC PCAKIINH HAa aHHOHBI
N KaTHUOH aMMOHMU:L.

PackpbIBaTh CMBICI U3y4aeMbIX
HNOHATHUH (BBIAEIATH UX XapaKTepHbIE
NPU3HAKK) U IPUMEHSTH 3TH MOHATHS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BELIECTB, JJI1 OOBSICHEHUS OTJIEIbHBIX
(baKTOB U SBICHUU.

OOBsICHATH O0OLIME 3aKOHOMEPHOCTH B
W3MCHCHHUH CBOMCTB HEMETAJIJIOB M UX
COEJIMHEHUH C YUYETOM CTPOCHHUS UX
aTOMOB H TIOJIOKCHHS B
[Tepuonueckoi CUCTEME XUMUYECKUX
aneMmeHToB J[. 1. MeHaeneena.
XapakTepu3oBaTh (ONMHUCHIBATh) 00IIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIMX COCTUHECHUN, TOATBEPK A
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIMX XUMUYECKUX
peaKiuu.

XapakTepu3oBaTh BIUSHUE
HEMETAJJIOB U UX COCAUHCHUN Ha
JKMBBIC OPTraHU3MBbI; OMTMCHIBATH
MPUMEHEHHUE B PA3IMYHBIX 00JaCTIX
MPAKTUYECKOMN JESITEIbHOCTH
YyeJI0BEKa.
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* [IpakTuueckue paboTHI:
Ne 3. Pemenue skcnepuMeHTaIbHbBIX

3aga4 o teme «HemeTtamieny.

* PacuérHrle 3a/1aun:

O pacueTsl Macchl BellecTBa MU
o0beMa razoB M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WIN
00BEMY OJTHOTO U3 YYACTBYIOIIUX B
pEaKIIMM BEIIECTB; paCYeThl MAaCChI
(oObema, KOJIMYEeCTBA BELIECTBA)
IPOAYKTOB PEAKIUU, €CIIU OTHO U3
BEIIIECTB UMEET MPUMECH

IloaTBepkaaTe CyLIeCTBOBAHUE
ITEHETUYECKOU CBA3U MEXKIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX
PEaAKLIUH.

PackpbiBaTh CyIIHOCTD
OKHCJIUTEIIbHOBOCCTAHOBUTEIIBHBIX
peaKLnii MOCPEACTBOM COCTABIICHUS

QJICKTPOHHOTO OajlaHca 3THUX peaKHHﬁ.

[TpoBOAMTH peakum,
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2.3

CBs3b
HEOPTraHUYECKUX U
OpraHUYeCKUX
BEIIECTB

Heoprannueckue u oprannyeckue
KuCIoThl. Heoprannueckue u
opraHuyeckue ocHoBaHus. AMpoTepHbIe
HEOPraHWYECKUE U OPraHUYECKUE
coequHeHus. I eHeTnueckas CBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BCIIECTB

MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOWCTBA U3y4aeMbIX BEILIECTB,
pPacIiO3HaBaTh ONBITHBIM MIYyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHHUE,
HaO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCHEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a00paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboTHI).

[IpencraBiATh pe3yabTaThl
XHMHUYECKOT0 IKCIIEpUMEHTA B popme
3alMCH YPaBHEHUIN COOTBETCTBYIOIUX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.
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CreroBaTh NMpaBUIaM MOJIb30BAHMS
XUMHUYECKOU MOCYA0H U
71a060paTOPHBIM 00OPYAOBAHUEM.
[IpoBOANTH BEIYMCIIEHUS 1O
YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CamoCTOATENBHO INIAHUPOBATH U
OCYLIECTBJIATH CBOIO MO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny 17
Pa3zgea 3. XumMus u )Ku3HL
3.1. | XuMus u *Ku3Hb 4 Ponb xumuu B obecnieueHnn PackpbIBaTh pojb XMMUH B PELICHUN

AKOJIOTUUECKOH, IHEPTETUUECKON U
MUIIEBON 0€30MMacCHOCTH, PA3BUTUU
MeauuuHbL. [ToHATHE 0 HAYIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenus 00 OOMMX HAYYHBIX
MPUHIIAIIAX TPOMBIIUICHHOTO MTOTyYeHUs
BOXHEUIINX BEMIECTB (HAa TMpuUMeEpax
IPOM3BO/ICTBA aMMuaKa, CepHOU
KHUCJIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPHAIIOB U
XUMHUYECKUX PEAKIINI: XUMHUS U 3J0POBBE

YHEPTeTUYECKUX, CHIPhEBBIX U
IKOJIOTUIECKUX MTPOOIIEM YEeIIOBEUECTBA,
OIMCHIBATh OCHOBHBIE HAIPABIICHHUS
pa3BUTHUS XUMUYECKOW HAYKU U
TEXHOJIOTHH.

[TpumensTh paBmiIa 6€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCIIOJIb3yeMbIMHU B MOBCETHEBHON
YKU3HH, TIpaBUjia TIOBEICHUS B IIEJISIX
cOepekeHus 3I0POBbs 1 OKPYKAIOIIEH
MPUPOTHON CPEIbl; MOHUMATh BPE.l
(OTIacHOCTH) BO3/ICHCTBUS HA )KUBBIC
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YCJIOBCKA, ITpaBuJIia UCIIOJIb30BAHHUA
JICKAapCTBCHHBIX

OpPraHU3MBbl ONPEICICHHBIX BEIIECTB
cMbica nokazatens [TJK, moscHsTh
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npenapaToB; MpaBuiia 6€30MacHOro
WCIIOJI30BaHUS MIPENapaToB OBITOBOM
XMMHHU B NOBCEIHEBHOM KM3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha IPUMEPax CIocOObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OILICHUBATh HH(POPMAIIHIO, CBI3AHHYIO C
XUMHYECKUMU TIPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KAFOIICH
Cpellbl.

Vcnonb30BaTh MOJyYCHHBIC 3HAHUS U
npecTaBIeHus 0 cepax
JEATEIBbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJI1 OPUEHTAILIUH B BHIOOpE
cBoel Oynyreit mpodeccuoHaNIbHON
NeSTEeIHLHOCTH.

[TpuHuMaTh yyacTue B 00CYXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIeMe 1
npeayaraTb BO3MOXKHbBIE TTyTH €€
pelIeHus

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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