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PabGouas mporpamMmma 1o yueOHOMY mnpenmery «Xumus» (0a30BbIi ypOBEHB)
(nmpenMeTtHas obnacth «EcTecTBEHHO-HAyUHbIE MTPEAMETHI») (Jlajie€ COOTBETCTBEHHO —
nporpaMma MO XHUMHH, XHMHUSI) BKJIIOYAET MOSICHUTENbHYIO 3aIlUCKY, COJAEp>KaHue
0o0y4eHwUs, TIIaHUPYEMbIE PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH, TUIAHUPYEMbIC
pe3ynpTaThl, TeMaTU4YeCKOoe IUIaHupoBaHue. Pabouass mporpamma cocTaBiieHa Ha
ocHoBe DenepanbHOI pabouelt MporpaMmel.

[losicHuTenpHast 3amycKa OTpakaeT oOIIMe UEeAW MU 3a/ladyd M3YYEeHHsS XHUMUH,
XapaKTePUCTUKY TMCUXOJIOTHMYECKUX MPEANOCBUIOK K €€ H3Y4YeHHIO O0ydaroIuMucs,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKXke MOAXOAbl K OTOOpYy coaepaHwus,
K OINpEACICHUIO ITUTAHUPYEMBIX pe3yJAbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TTAHUPOBAHMS.

Copepxanre  OOy4deHHs] pPacKpbhIBaeT COJAEpKATENbHbIE JIMHHUH, KOTOpBIE
npearaTcs Ay 0043aTeNIbHOTO M3YyYEHHUS B KaXJIOM Kjlacce Ha YPOBHE CPEIHETrO
obmero o6pazoBaHms.

[[nanupyeMbie pe3yibTaThl OCBOCHHUS TMPOTPaMMbl TI0O XHUMHHU BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJbTaThl 3a BECh MEpHOa OOy4YeHHST Ha ypOBHE
cpenHero oOmiero oOpa3oBaHus, a TakXKe IPEIMETHbIC TOCTHKEHHUS OO0Yy4arolerocs
3a KaXIbli TO1 00yUYeHHUs.

MMOACHUTEJIBHAA 3AIITMCKA

[IporpamMma Mo XMMUU Ha YpOBHE CpeaHEro oOImiero odpa3oBaHus pazpaboTaHa
Ha ocHOBe DeaepanibHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 o6pazoBaHUU
B Poccuiickoit ®denepanumn», TpeboBaHUN K pe3yibTaTaM OCBOEHHUA GdeaepaabHON
oOpa3oBarelbHONM TporpaMMbl cpeaHero oOmiero oo6pazoBanus (POII COO),
npeacTaBlieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom Konnenuuu mnpenomaBaHus Yy4eOHOro MpeaMeTa «XHUMHS»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit @enepannu, pean3yronmX OCHOBHbIE
o0pa3oBareyibHbIE MPOTrpaMMbl, UM OCHOBHBIX MOJOXKEeHHH «CTpaTeruu pa3BUTUS
Bocriutanusi B Poccuiickoit denepannn Ha mnepuon g0 2025 roma» (Pacmopsbxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0/I0B K pa3paboTKe MpOrpaMMbl MO XMUMHUH, K OMpPEACIICHUIO 00LIei
CTpaTerud OOy4YeHUs, BOCIIMTAHUS U Pa3BUTHUS OOYYAIOLIUXCS CPEACTBAMHU y4€OHOTO
npeamera «Xumus» gna 10-11  kimaccoB Ha 0a30BOM  YpOBHE  COCTaBHIIM
koHnentyanbHeie mosiokeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTU IICJIEH,
colepKaHusl, pe3yJbTaTOB OOy4YEeHHS W TpeOOBaHMH K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C JAaHHBIMHU MOJOKEHUSAMH MporpaMMa O XUMHUHU (0a30BbBIN
YpOBEHB) Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUs:

yCTaHABIMBAET o00s3aTesibHOE (MHBApUAHTHOE) MPEIMETHOE  COJIep KaHUe,
onpeensieT KOJIMUYECTBEHHbIC U KaUeCTBEHHbBIE €r0 XapaKTEPUCTUKU HAa KaXKJOM 3Tarie
U3y4YEeHUs MpeaMeTa, MPeAyCMaTPUBAET MPUHILIMIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
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pacnpeneneHus ero no KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeEMaM Kypca;



na€T MpUMEpPHOE paclpeaesieHue y4eOHBIX YacoB IO TEMAaTUYECKUM pasjieiam,
PEKOMEHIyeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YYEHUSI OTACNIbHBIX TEM Kypca
C Y4ETOM MEXMPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JJOTMKHA Y4eOHOTro mpolecca,
BO3PACTHBIX 0coOeHHOCTel oOyuatommxcst 10—11 knaccos;

Ta€T METOAMYECKYI0 HHTEpPHpETAlMIoO LieNed M3ydyeHUs NpelMeTa Ha YpOBHE
COBPEMEHHBIX  IMPUOPUTETOB B  CUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COZIepKATENbHOU XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUSI OCHOBHOMU
00pa3oBaTeNbHON MpPOTpaMMbI  CpeAHEero obmiero o0pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Y4€OHO-IIO3HABATEIbHOU
NesATEeIbHOCTH O0ydYarouierocss MO OCBOCHMIO cojepkaHus mpenmera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSM B TIporpaMme IO XHUMHHU COOJII0JIeHa MPEeEeMCTBEHHOCTD
¢ ¢enepanpHOM paboyeil MpoOrpaMMoOl OCHOBHOT'O OOIIEro OOpa3oBaHHS 10 XUMHH
(s 8-9 kmaccoB 00pa3oBaTENbHBIX OpraHU3alliii, 0a30BbIN YPOBEHB).

XumMHueckoe oOpa3oBaHME, MOJy4aeMO€ BBIMYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHM3aliK, SBISETCS HEOThEMJIEMOW YacThio MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpUIAIONIMM JTAalOM peaju3aluid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX IIEHHOCTEN, MPUCYIIUX LIETOCTHONW CUCTEME XMMUYECKOTO 00pa3oBaHus. ITU
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPHUPOABI, (DOPMUPOBAHHS MUPOBO33PEHUS U
oO1Iel KyJIbTypbl 4YelOBEKa, a TakKe H3KOJIOIMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbI0 M TpUpOIHON cpenme. Peanmusyercss xumuueckoe oOpa3oBaHue
oOydJarommxcsi Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHs», COJAEPKaHUE M MOCTPOEHUE KOTOPOIO OIMpPEAENICHbl B MPOrpaMMe
0 XMUMHUH C YIETOM CHenu(UKN HAyKd XUMHH, €€ 3HAUYCHUS B TTO3HAHWU TPUPOJBI U
B MaTepuajJbHOM >KM3HM OOIllecTBa, a Takke ¢ Yy4éToM OOmMX 1ejled u
MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEro OOIero
oOpazoBanusi B Poccuiickoit ®epepanuu. Tak, nHampumep, npu (QOPMHUPOBAHUU
colepxaHusi npeameTra «XUMHS» YUYTEHBI CIEAYIOIIME TMOJOXKEHHUS O cleuuuke u
3HAYCHUU HAYKH XUMUHU.

XuMHST KaK DJJIEMEHT CHCTEMbl €CTeCTBEHHBIX HAyK UIpaeT o0coOyl poJib
B COBPEMEHHOM IIMBUJIM3ALIUM, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIUICHUS, B CO3/ITAaHUE
LEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKaloIeM MHpPE Kak O €IMHCTBE MNPUPOAbl U
YelioBeKa, KOTopoe (opMHpyeTcs B XMMHUU Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUpPa, OCO3HAHUS B3aMMOCBSA3H MEX]y CTPOCHHEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUSI.

TecHo B3aUMOACHUCTBYS C JPYTMMH ECTECTBEHHBIMU HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJbTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIEIIHOTO
TpyJa M OKU3HU Kaxzaoro wieHa oOuiectBa. CoBpeMeHHass XUMHA KaK Hayka
co3uaTeNnbHas, Kak HayKa BICOKMX TEXHOJIOTHI HANPABJICHA HA PEIICHUE TI00aTbHBIX
npo0JieM YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTE€TUUECKOM, MTUIIIEBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPAHBI 370POBbSL.



B cooTBeTcTBUU € 00IIMMHU LEISIMU U IPUHIIMITAMH CPEIHETO 00IIero 00pa3oBaHus
comepxanue mnpeamera «Xumus» (10—11 xmaccel, 6a30BBII ypOBEHb W3YUYECHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIIUXCH,
HEOOXOAUMYIO MM il BbIpAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO
BKJIFOUCHHS B JKU3Hb COIIMYMa, MPOJOJDKCHHS 00pa30BaHMS B Pa3IUYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocCTaBIsOmMUMH TTpeaMeTa « XUMUS» ABJISIOTCS 6a30BbIe Kypchl — « Oprannyeckast
xumus» 1 «O0IMIas ¥ HeOpraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOPraHUYeCKOM
XUMUM (C BKJIIOUYEHHEM 3HAHMM U3 O0Oled XUMHH) U OpPraHMYeCKOW XHMHH.
dopmupoBaHUE AHHOW CHUCTEMBl 3HAHUW TPHU H3YYEHHH MperMeTa O0ecreurBaeT
BO3MOXKHOCTh PACCMOTPEHHMS BCEI0 MHOT0OOpa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSITHH,
3aKOHOB ¥ TEOPUM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranumyeckas xumus» u «OOmas u
HeopraHuyeckas XuMus» cpopMupoBaHa B IpOrpamMMe 1o XMMUU Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3YyYEHHI0 Y4YeOHOro Marepuajsa u  OOYCJIOBIE€HAa HCTOPUYECKH
000CHOBAaHHBIM Pa3BUTUEM 3HAHUN Ha ONMpPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BEIIECTBAa pACCMAaTPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPUU CTPOCHUSI OPTAaHUYECKUX COCMHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BelecTB. CBeieHUsT 00 U3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHUH — OT YTJIEBOAOPONOB /IO CIOXKHBIX OHMOJIOTHYECKU
aKTHUBHBIX COCIMHEHUH. B Kypce oOpraHnyeckol XWMHHM TOJIy4alOT pa3BUTHE
chopMHUpOBAHHBIE HAa YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl IEepPBOHAYAIbHbBIE
MPEACTABICHUS] O XHMHYECKOW CBS3M, KIACCU(DHKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOU PEAKIIUH.

[Ton HOBBIM yrJIOM 3peHUs B mpeaMere «Xumus» 0a30BOTO  ypPOBHS
paccMaTpWBaeTCs W3Y4YEHHBII HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan U (aKTOJOTUYECKUE CBEACHUS O BEIECTBAX U XUMHUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011asi 1 HeopraHudecKast XUMUsD» 00ydaronuMcs
MPENOCTABISACTCS  BO3MOXXHOCTh OCO3HATh 3HAYEHUE IEPHOJUYECKOr0 3aKOHA
C 00IIEeTeOPETHUECKNX M METOIOJIOTHIECKUX TIO3UIUH, TIIy0)Ke MOHSITh UCTOPUIECKOE
u3MeHeHre (QYHKIHMA JTOro 3akoHa — OT 0000marmel 10 OOBSCHAIMIEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUMKA O BaXHEMIIMX BEIIECTBAaX, MX COCTaBE, CTPOECHUH,
CBOWMCTBAaX M IMPHUMEHEHUH, & TAKKE€ O XHMHYECKHX PEAKUUAX, HX CYIIHOCTH H
3aKOHOMEPHOCTAX NpOTEeKaHus nomnonHsercda B Kypcax 10 m 11 knaccoB anemeHTaMu
COZIEpKAHUS, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. ITU 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XMMUU C JPYTUMU HayKaMu, PACKpbhIBAIOT €&
pOJiIb B TIO3HABATEILHONW M TMPAKTHYECKOW EATETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U IMPAKTUUYECKUX
NPWIOKEHUN XUMUU, TTOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIHBATh
nH(OPMAITUIO U IPUMEHSTH € IS TIOTIOJTHEHUS 3HAHUW, PEIICHUS MHTEIUIEKTYaTbHBIX
U DKCIEPUMEHTAIBHBIX HMCCIIEOBATENbCKUX 337ad. B 1enom copaepkanue yueOHOTO
npeaMera «XuMus» JaHHOTO YPOBHS U3Y4YEHHUS OPHUEHTHUPOBAHO Ha (OPMUPOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUECKOW OCHOBBI JJIi TOHUMaHHS (PHIIOCOPCKUX HICH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOTO M OPraHUYECKOro MUpa,
0OYCJIOBIICHHOCTh CBOWCTB BENIECTB HMX COCTAaBOM W CTPOCHHEM, IO3HABAEMOCTh
OPUPOIHBIX SIBICHHUI MyTEM SKCIEPUMEHTA U PEUICHUS] IPOTUBOPEUUN MEX]1y HOBBIMU
dbakTaMM M TEOPETHUECKHUMHU TMPEINOChUIKAMH, OCO3HAHHWE POJU XMMHHU B PEUICHUU
HKOJIOTHYECKUX TPOOJIeM, a Takke MpoOsieM COEPEeKEHHsI SHEPTETHIECKUX PECypCOB,
CBIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTUM U MaTE€pUAJIOB.

B nutane peueHus 3aad BOCHUTAHUS, Pa3BUTHS U COIMAIM3ALMU O0YYaIOIIUXCS
MPUHSTHIE MPOrPAMMOM IO XMMHH MOAXObI K ONPEAEICHUIO COAEPKAHUS U TIOCTPOEHUS
mpeaMeTa MpeaycCMaTpuBalOT (HOPMHUPOBAHKWE YHUBEPCAIBHBIX YYEOHBIX JICHCTBUH,
UMEIOINX 0a30BOE 3HAUEHUE ISl PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHaJiu3a U 00paboTku MHGOPMAIIUKM, HEOOXOIUMBIX JIJIsI TPUOOPETEHUS OIbITa
MPAKTUYECKON M HWCCIEAOBATEIIbCKOW NEeATebHOCTH, 3aHUMAOIICH Ba)XHOE MECTO
B NTO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus
TaKk U Ha YpOBHE CPEAHEro 00Iero oopazoBaHus, MpU OMPEACICHUU COJAEPKATEIbHOMN
XapaKTEpUCTUKU LIeJIed M3y4YeHHs] TMpeJAMeTa HallpaBJIE€HUEM MEPBOCTEIICHHON
3HAYMMOCTHU TPAIUIMOHHO TPU3HAETCS (HOPMUPOBAHNE OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON ACSATEIbHOCTH YeIOBEKA U KakK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOIMYECKON TOUYKU 3PEHUS TaKOH
MOIXO/T K OTMPECIICHHUIO IIeJIeH N3YUSHUS IPEIMETA SBIISCTCS BIOJHE OMPABIaHHBIM.

CoryacHO TaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJISIMHA U3yUCHHUSI TpeaMeTa « XUMUsD)
Ha 0azoBoM ypoBHe (10-11 ki1.) sBisIFOTCS:

(dbopMHUpOBaHNE CUCTEMBl XUMUYECKUX 3HAHWN KaK Ba)KHEWINEW COCTABIISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B OCHOBE KOTOPOH JIeXKaT KJIIOYEBbIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUHM XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
NOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UICTOPUEHN UX PA3BUTHS U CTAHOBIICHUS,

dbopMHUpOBaHNE W paA3BUTHE TNPEICTABICHUNA O HAYYHBIX METOJax TO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKUui, HEOOXOAMMBIX i MNpUOOpETEeHUs YMEHUH
OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUUCCKHX SIBJICHHM, UMEIOIUX MECTO B IPUPOJIE,
B IIPAKTUYECKON U MOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JEATEIBHOCTHU, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHWMHUYECKOTO DJKCIEPUMEHTa, COOJIIOJCHUEM TMpaBWi OE30macHOTO
oOpaleHus ¢ BellecTBaMu.

Hapsiny ¢ »Tum copepskareibHasi XapakTEpUCTHKa Lelied M 3a1ad H3y4YeHUs
mpeaMeTa B IporpaMMe 10 XUMHUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMM TIPHOpPUTETaMU B CUCTEMe cpeaHero oodmiero obpazoBanusi. Ceromns
B TIIPETOJIaBaHUH XUMUU B OOJBINEH CTETIEHH OTHAETCS MPEANOUYTEHUE MPAKTUICCKOM
KOMIIOHEHTE COJIepaHusi 00y4YeHUs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
oronieo0pa3oBaTeIbHON  OpraHM3aluy, BIAJCIONIET0 HE HAa0OpOM 3HAHUM, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMH W YMEHUSMH aKTHBHOTO
MOJIyYeHUS] 3HAHUN M MPUMEHEHHUs UX B PEaIbHOM KU3HM JUIsl PEUICHUS MPAKTUUYECKUX
3ajad.

B oroit cBa3m npu u3ydeHun npeamera «XuMHs» JOMUHHPYIOLIEEe 3HA4YEHHUE
NpUOOPETAIOT TAKUE LIETU U 3a]1a4M, KaK:

afganTanus OOYyYalolMXCS K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHKWE MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM,;

(dbopMupoBaHUEe y 00YUaIOIIKUXCS KIFOUEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUN),
UMEIOINX YHUBEPCATLHOE 3HAYEHUE /I PA3IUYHBIX BUAOB JEATCILHOCTH: PEUICHUS
npobjieM, TIOMCKa, aHaiau3a W 00paboTku  wHOpMaUMHM, HEOOXOIMMBIX
JUTSI IPUOOPETEHUS OTBITA IEITEILHOCTH, KOTOpasi 3aHUMAaeT BA)KHOE MECTO B TIO3HAHUU
XUMHUH, a TakXke IS OLUEHKU C MO3UIMH SKOJOTMYECKON Oe30MacHOCTH XapakTepa
BJIUSIHUS BELIECTB M XMMHUYECKUX IMPOIIECCOB HA OPraHM3M YEJOBEKAa W MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, MHTEIJIEKTYalIbHBIX © TBOPYECKUX
CIIOCOOHOCTEN 00yYaromMXcsi: CHOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIC
3HAHHWS TI0 XWMHH B COOTBETCTBHUHU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HMCIOJIB30BATh
COBpEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUH JIJIs TIOUCKA U aHaTu3a y4eOHOUM U HAy4YHO-
MOMYJISIPHON HH(POPMAIIMHA XUMUYECKOTO COACPKAHUS;

dbopMHUpoBaHUE M pa3BUTHE y OOYYAIOHIMXCS ACCOIMATHUBHOTO U JIOTMYECKOTO
MBIIIEHUS, HAOII0IaTEeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, TMPH IUIAHUPOBAHWH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHTaHUE y oOydaromuxcs yOex AEHHOCTH B TYMaHUCTHYECKOM HaIllpaBI€HHOCTH
XUMHUHM, €€ BaXHOM pOJM B pEIICHUU TII00ANbHBIX MPOOJEM PaALMOHATIBLHOTO
IPUPOOTNOIb30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECYypcoB M  COXpaHEHUSs
IPUPOHOTO PABHOBECHS, OCO3HAHHUA HEOOXOAMMOCTH OEpeKHOTO OTHOIICHUS
K TpUpPOJIE M CBOEMY 3JI0POBBIO, a TaKXKe MNPUOOPETEHHUS ONBITA HMCIOJIb30BaHUS
MOJIYYCHHBIX 3HAHWM I TPUHATHS TPAMOTHBIX PEIICHUN B CUTYyaIlUsX, CBS3aHHBIX
C XUMHYECKUMU SIBJICHUSIMH.

Hemn wu 3amayun  wu3ydeHHsl MpeaMeTa «XUMHUS» TOIYyYUIU MOJAPOOHYIO
METOJMYECKYI0 HHTepnperanuio B pasnaene «l[lmanupyemble pe3ynbTaTbl OCBOCHHS
IpOrpamMMbl IO XUMHUU», Ojlarojaps yeMy 00ecrnedeHO YETKOE MPEJCTaBICHUE O TOM,
KaKue 3HAHUS M YMEHUS WUMEIOT TPSIMOE OTHOIICHHE K peamu3aiuil KOHKPETHOM
LEJH.



B yuebGHOM TuTaHE cpemHero oOiero oO0pa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-HAYUHBIE TIPEMETHDY.

OOmiee 4nCIO 4YacoB, PEKOMEHIOBAHHBIX ISl M3YYCHUS XUMHUH — 68 4acoB:
B 10 xnacce — 34 gaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Heemio).



COJIEP’)KAHUE OBYUEHMUSI'

10 KJIACC

Teopernvyeckue OCHOBbI OPraHUYeCKON XUMHUU

[IpenMer opraHuvyeckod XMMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTUE U 3HAYCHUE
B IIOJYyYCHUH HOBBIX BEIIECTB M MaTEpUANIOB. TeOpus CTPOEHUS OPraHUYECKHUX
coequnenuit A.M. bytnepoBa, €€ ocHOBHbIe TOJIOKEeHHsS. CTPYKTypHBIE (DOPMYJIBI
OPraHUYECKUX BEHIECTB. ['oMosiorus, nzoMepus. XMMHAYECKAsl CBSI3b B OPraHUYECKHUX
COCIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBinenne o Kiaccu@uKaluu oOpraHudeckux BemlecTtB. Homenknartypa
OpraHUYECKUX COCTUHEHUHN (CHUCTeMaTH4ecKasi) U TPUBUAJIbHbIE Ha3BaHUS BAKHEUIIUX
MPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BELIECTB.

JKCNepUMEHTATIbHbIE METObI H3yYeHHSs BellleCTB U X MpeBpaleHuii

O3znHakomiieHre ¢ oOpa3iiaMy OPraHMYECKHUX BEIIECTB M MaTepUAIaMH Ha UX OCHOBE,
MOJICJTMPOBAHUE MOJIEKYJI OPTraHWYeCKUX BEIIECTB, HAONIOJCHWE W ONHCAHHE
JIEMOHCTPAITMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTrAaHUYECKUX BEIIECTB MPU HATPEBAHUH
(rutaBnieHue, 0OyTIIMBaHUE W TOPEHHUE).

Yraesopopoasl

AJKaHBL: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI psii. MeTaH U 3TaH — poCTenlIne
NPEICTABUTENN aTKaHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (pEaklMy 3aMEIEeHUs U
TOpPEHMsI), HAX0XKJIEHUE B PUPOJIE, TOITYUEHHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAd. DTWIEH W NPONWIEH —
IpocCTeiIlIre NPeICTaBUTENIN AIKEHOB: (PU3NUECKHe U XUMUYECKHUE CBOMCTBA (peaKkuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpATalMU, OKHUCIEHUS W MOJUMEPHU3aLUH),
HOJIy4YEHUE U IPUMEHEHHE.

Anxaguensl: Oytamuen-1,3 u wmetunOyrtaauen-1,3: cTpoeHue, BakKHEWIINE
XUMHUYECKHE CBOMCTBa (peakuusi noiauMmepusauuu). IlodydeHne CHHTETHYECKOIO
Kay4dyKa U pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMS, TOMOJIOTUYECKUI psAl. AUETHIIEH —
OPOCTEHIINK MPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHUE, PU3NUYECKHE U XUMHUYECKUE
CBOMCTBa (pe€akuuu THUIPUPOBAHMS, TAJONEHUPOBAHMS, TUAPATALUHA, TOPEHUS),
HOJIy4YEHUE U IPUMEHEHHE.

Apensl. benzoun: coctas, ctpoeHue, GU3NUECKUE U XUMHUYECKUE CBOMCTBA (PEaKINH
TraJIOTEHUPOBAHMS W HUTPOBAHHMS), MOJYy4YEHHE M IpuUMeHeHue. Tonyon: cocmas,
cmpoenue, @uauueckue U Xumuyeckue Ce0uUcmea (peakyuu 2ano2eHuposanus u
HUMpOoBanus), noayyenue u npumernenue. TOKCHUHOCTb apeHOB. ['eHeTHYecKasi CBS3b
MEXy YIJIEBOAOPOJaMH, IPUHAAIEKAIIMMHI K Pa3IMUHBIM KJIacCaM.

Kypcuéom B TEKCTe BBIACICHBI D3JIEMEHTHI COACPKAHUSA YydeOHOro Marephana, KOTOPBIE W3YJaroTCs
B 03HAKOMUTEIHLHOM ILJIAHE U HE BKJIIOYAIOTCS B COCTaB NPEIMETHBIX pe3yiapTaTtoB ocBoeHus ®OITI COO
Ha 0a30BOM YPOBHE.
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[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB. [IpupoaHbIii Ta3 1 MOMyTHBIE HEQTIHBIC
ra3el. HedTpb 1 e€ mpoucxoxaenue. CriocoOsl nepepadoTku HeTH: MePEeroHKa, KPEKUHT
(TepMuYeCcKMi, KaTaauThueckuit), mnuponu3. IlpoaykTel mnepepaboTku HedTH, HX
NPUMEHEHHE B TIPOMBIIUICHHOCTH U B ObITy. KaMeHHBIM yroib W TPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METOIbI M3Yy4YeHHs BelleCTB M UX NMpeBpalleHuil

O3HakomIIeHHE C 00pa3laMu MJIaCTMACC, KAYy4yKOB U pe3uHbl, KoyueKiuu «Hed1by»
U «YToib», MOJCIMPOBAHUE MOJEKYJI YIIEBOAOPOAOB M TaJOre€HOMPOU3BOIHBIX,
MPOBE/ICHNE MPAKTU4YECKOH padoThI: MOJTYyYEHUE ITUIICHA U U3YYEHHUE €T0 CBOUCTB.

PacuérHble 3apaun

Beruncnenus mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA WJIM TNPOJYKTa pEaKIMH 110 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxaniue oprannyecKue coeJMHEeHUs!

[IpenenbHble OIHOATOMHBIE CIUPTHI. METaHOJ U ATaHOJI: CTPOCHHE, PU3NYECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METAJUIaMH, TallOr€HOBOJOPOJaMH,
ropeHue), npuMeHeHrue. Bogopoiubie cBsi3u MeXAy MoJieKyJaMu cnupToB. JleicTBue
METaHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroatoMHble COUPTH. DTUIICHIJIMKOJIb U TJIMLEPUH: CTpOEHUE, (PU3NUYECKUe U
XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO WHIEJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peaKkiusi HAa MHOTOATOMHbIE crUpThI). JleiicTBre Ha opraHu3M uenoBeka. [[pumMenenue
[JIMIEPUHA U STUIICHTJIMKOJIS.

deHoII: CTpOSHUE MOJIEKYJTbI, GPU3UYECKHUE U XUMHUUYECKHE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHoa.

Anbaerupl u kemoHwvl. opmanpaerus, aneTaabAeTuA: CTpoeHHEe, GU3NUecKue u
XUMHUUYECKUE CBOMCTBA (pEaKIMM OKHUCIEHUS U BOCCTAHOBIICHUS, KayECTBEHHBIC
peaKkiuun), NOJIy4YeHUE U IPUMEHEHHE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceolucmea (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOYYUEHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHble KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME IS Kilacca
KHCIIOT, peaknus »>Tepudukanuu), MmoaydyeHne u mpumeHeHune. CreapwHOBas U
OJICMHOBAsI KUCJIOTHI KaK MPEJCTABUTEIN BBICIIUX KAPOOHOBBIX KUCIOT. Mblila KaK coJiv
BBICIIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble 3(pUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorudeckas poiib KUPOB.

VYrieBoapl: cocTaB, KiaacCU(pUKAIMSA YIIIEBOJIOB (MOHO-, AU- U MOJUCAXapUIbI).
['mroko03a — mpocTelmii MOHOCaXapu/: 0COOEHHOCTU CTPOEHHUS MOJIEKYJIbI, (PU3NUECKUE
U XUMUYECKue cBoicTBa (B3amMmozeictBue ¢ ruapokcuaom wmeau(ll), oxucienue
aMMMaYHBIM pacTBOpOM okcuya cepedpa(l), BoccraHoBiieHHE, OpOKEHNE TIIOKO3bI),
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HaXOXJIEHHWE B MPHUpOJE, MpUMEHEHUe, Onosorndeckas poiab. @orocuare3. Opykro3a
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumeinb OUCaxapuoos, 2uOpoiu3, HaAxXoxicoeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a kak mpupojaHble moiauMmepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03b1. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmalia (TUIPOIn3, KaYeCTBEHHAS
peaKIus ¢ UOJIOM).

JKcrnepuMeHTATbHbIEe METObI H3YyYeHHs BellleCTB U UX NpeBpalleHui

[IpoBenenue, HAOMIOACHHE M OIMMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAUECTBEHHBIEC PEAKIIMHI OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TaHOJIA OKCUIOM
menu(Il)), MHOTOaToOMHBIX CHHMPTOB (B3aMMOAEWUCTBUE TIHUIEPUHA C THIAPOKCHUIOM
meau(Il)), anmpmernmoB (OKMCIEHHE aMMHAdHBIM pacTBOpoM okcunaa cepedpa(l) u
rugpokcuom  Mmeau(ll), B3auMonelcTBHE Kpaxmala C HMOAOM), IPOBEICHHE
NPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3apaun

Brruncnenns mo ypaBHEHHIO XUMHUUYECKON peakiuu (Macchl, 00béMa, KOJIUYeCcTBa
HMCXOJHOTO BEIIeCTBAa WJIM TMPOAYKTa peaKkIMd IO U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 MUCXOHBIX BEIIECTB WJIM MPOYKTOB PEAKITUH).

A3oTcoaep:xaniue OpraHnyecKue coeTuHeHn s

Amunvl. Memunamun u auuIuH: cocmas, cmpoenue, uzuueckue u Xumuveckue
ceolcmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMWHOKHUCIIOTHI Kak aM(OTepHbIE OpPTaHWYECKHE coeauHeHus. Duzndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIMIMHA). brojornyeckoe 3HaueHHe
aMHUHOKHUCIOT. [lenTuasl.

benkn kak mpuUpOIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHwus. llepBudHas,
BTOPHYHAS U TPETUYHASI CTPYKTypa OCIKOB. XMUMHUECKUE CBOWCTBA OCIKOB: TUIPOIIHU3,
JeHATypalns, KaueCTBCHHBIC PEaKIIUK Ha OCIIKH.

JKCIePUMEHTATbHbIC METOAbI M3Yy4YeHHs BelIeCTB M X NPeBpaleHuil
Habmionenne u omucaHue AEMOHCTPALIMOHHBIX OIBITOB: JI€HATypanusi OeJIKOB
IIPU HarpE€BAaHUU, [IBETHBIE PEAKIIMH OEIKOB.

BbicokoMoJIeKYJISIpHbIE COeTUHEHHS

OCHOBHBIC TOHSATHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COCIMHCHHH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPU3AIUH, CPEIHSST MOJISKYJIsIpHAs Macca.
OCHOBHBIC METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHCHUN — TOJUMEpHU3alHs U
TIOJIMKOHICHCAIIHS.

Ilnacmmaccol  (noausmuien, NOAUNPONULEH, NOJUBUHUIXAOPUO, NOJUCTUPOTL).
Hamypanvnotti u  cunmemuueckue Kayuyku (0ymaouenosbvlil, XJI0PONPEHOSblll U
usonpeHoswlil). Bonokua: namypanvhvle (XI0NOK, wepcms, WENK), UCKYCCMEEHHbIE
(ayemammuoe 80JI0OKHO, BUCKO3A), CUHmMemuyecKue (Kanpox u 1a6cam).
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JKCIepUMeHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX NMpeBpalleH il
O3zHakomiieHHE ¢ 00pa3iiaMu IPUPOIHBIX  MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSA3H

Peaym3zanust MEXIpEeOIMETHBIX CBSA3€H NPU H3YYEHUH OPraHUYECKOW XUMHH
B 10 Kylacce oCylIECTBIISIETCS Yepe3 UCMOIb30BAaHUE KAK OOIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAK W TOHATHUM, SABISIIOUIUMXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayYHbIE IOHATUSA: SIBIICHUE, HAYUHBIN (paKT, TUIIOTE3a, 3aKOH,
TEOpusi, aHallu3, CUHTE3, Kiaccu(uKalus, NEePUOIUYHOCTb, HAONIOIEHNE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

@®u3uka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPreTUUECKUI
YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHUE BeEUIeCTBa, (U3NYECKUE
BEJIMYMHBI U €UHULBI UX U3MEPEHUS.

buonorus: knerka, opranu3Mm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,
doTtocuHTE3, OMOJOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YTIEBOAbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepasipl, TOpHblE MOPOJbl, IOJE3HbIE HCKONAEMble, TOIUIMBO,
pecypcesl.

TexHoyorus: NUILEBblE MPOAYKTHI, OCHOBBI PAalMOHAJIBLHOIO IHUTAHMS, MOIOLIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUUYECKHUI 3eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTpOHHAs 000JI0YKA.
DHEpreTUYecCKue YpOBHM, MOAYpPOBHU. ATOMHBIE OpOUTamu, s-, p-, d- DAIEMEHTHI.
OcobOeHHOCTH pactpenesieHus SJIEKTPOHOB IO OPOUTAIISIM B aTOMaXx AJIEMEHTOB TIEPBBIX
YETBIPEX MEPUOIO0B. DIIEKTPOHHAS KOHPUTYpAITUs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsizb NEPUOAUYECKOrO0 3akoHa U Ilepuoauyueckor CHUCTEMBI
xuMudeckux 3iemMeHToB /.M. MenneneeBa ¢ COBpEeMEHHOU TEOPUEH CTPOEHHS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M 00pazyeMbIX HMH
MIPOCTBIX U CJOYKHBIX BELIECTB IO TPYIIAM M MEpUOJaM. 3HAYEHUE MEPUOANYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crtpoenue BellecTBa. XUMUYecKas CBsA3b. Buabl XxuMuueckoi cBsizu (KOBaJeHTHas
HEMOJISIpHAsE © TOJSIpHAs, HWOHHAS, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XMMHYECKOW CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas
CBSI3b. BaJIGHTHOCTB. DNEKTPOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI
Y AaHUOHBI.
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BemecTtBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BEILIECTBA. THUIIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIMA KPUCTAJUTMYECKOU PEIIETKH.

[TonsTie 0 qucnepcHbIX cucTeMax. MIcTuHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBas
JIOJIsl BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeanHeHuil. HoMmeHknatypa HeopraHM4ecKux
BEIIECTB. |'eHeTMYeckass CBA3b HEOPraHWYECKUX BEUIECTB, IPUHAMICIKAIINX
K Pa3JIM4YHbIM KJIaCCaM.

Xumnueckas peakius. Knaccupukanus XuMUYECKUX peakluidi B HEOPraHUYECKON
U OPraHWYECKON XHMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHUs U
MPEBPALIEHUS SHEPTUU [TPU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX ¢GakropoB. OOpaTUMbIe
peakunu. XuMuueckoe paBHoBecre. DakTophl, BIUSIOIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipuauun Jle [larense.

Onextposnutuueckas auccouuanus. CunbHble W cialble anekTponauthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpaabHas, 1ienouHas. [lonamue o 6000pooHOM
noxasamene (pH) pacmeopa. Peakiuu MOHHOTO oOMeHa. [ udpoaus HeopeaHuueckKux u
OP2AHUYECKUX GeU)eCE.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE — peakiuu. [lowamue 06  anekmponuze
pacniagos u pacmeopos coneu. lIpumenenue 21eKmpoausa.

JKCIEPUMEHTATbHbIEC METOAbI H3Y4YeHHs BELIeCTB M X NPeBpalleHuil

HemoHcTpauusa Ttabmun «llepuoguueckass cucteMa XHMHUYECKHUX — DJIEMEHTOB
JH.U. MenaeneeBay, U3ydeHHE MOJENEH KPUCTAIIMYECKHX pEIIETOK, HaOII0ACHUE
U OMNHCAHHUE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3ioKEHUE MEPOKCHIIA
BOZOPOJa B IPUCYTCTBUM KAaTalu3aTropa, OIPEACIICHHE CpPelbl PACTBOPOB BEILECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO HWHIUKATOpA, PEaKIUUd HOHHOIO OOMEHa), MpPOBEACHUE
IPAaKTUYECKOH paboThl «BiusHue pa3nuuHbIX (PaKkTOPOB Ha CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3a1a4un
Pacu€tbl Mo ypaBHEHUSIM XMMUYECKUX PEAKLUM, B TOM UYUCIIE TEPMOXUMHYECKUE
pPacy€Thl, pacu€Thl C KCIIOJIB30BAHUEM MOHSTHS «MACCOBAs JOJISI BEILIECTBAY.

Heopranuuyeckasi xumust

Hewmeramnsl. Ilonoxenne HemeramioB B Ileproanueckoil cucTteMe XMMHUYECKHUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. PU3MUECKUE CBOMCTRA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMEpe KHUCIopona, cepbl, docdopa u
yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJIOB (TajllOr€HOB, CEphbl, a3o0Ta,
docdopa, yriaepoga U KpeMHHsS) U UX COCAUHEHUMN (OKCHIIOB, KUCIOPOACOJEPKAIIUX
KHCJIOT, BOJIOPOJHBIX COCTMHEHHM ).

[IpuMeHeHne BaXXHENIINX HEMETAJIJIOB U KX COCAUHEHUM.
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Meramnel. [lonoxenne wetamwioB B llepuoanueckoll cucTEME XHMHUYECKHUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHSI JJIEKTPOHHBIX 000JI0YEK aTOMOB
meramuioB. OOumme  ¢usudeckue cBoMcTtBa  MetaywioB.  CruiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANPSHKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIIMX METAJJIOB (HATPUM, KaJIWM, KalIbIIUi, MarHuu,
ATIOMUHUH, IIUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUHN.

OO6mue cmocoObl ToJlydeHust MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumosl om kopposuu. lIpuMeHeHe METAJIJIOB B OBITY U TEXHHKE.

JKCIePUMEHTATbHbIC METOAbI M3Yy4YeHHS BelIeCTB M X NPeBpaleHuil

N3yuenne xoymekinuu «MeTamibl U CILIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
IKCMEPUMEHTAJbHBIX 33/a4, HAOJIIOACHUE W ONHCAaHWE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMOAECUCTBHE THAPOKCH/IA ATIFOMUHUS C PACTBOPAMH KUCIIOT
Y 11EJI0YEH, KAYECTBEHHBIE PEAKIIMHM HAa KATUOHBI METAJIIOB).

PacuérHble 3agaun

Pacuérel maccel BemecTBa WM O00OBEMA Ta30B MO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCe WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIESCTB, PACUETHI
Macchl (00BEMa, KOJIMUECTBa BEIIECTBA) MPOIYKTOB PEAKIIUH, €CJIM OJHO U3 BEIIECTB
MMEET IMTPUMECH.

XHUMHUA M )KU3Hb

Ponp xumum B oOecrniedeHUM HKOJIOTUYECKOM, HSHEPreTUYECKOW W MHUIIEBOU
0€30IMacHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIIUH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIIICHHOTO TOTyYCHUS
Ba)KHEHIIINX BEIIESCTB.

UenoBek B MUpE BEMIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE ~ Marepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHUabl
JUIS1 DJICKTPOHUKH, HAHOMAaTEpHaslbl, OPraHUYECKHUE U MUHEPAJIbHBIC YI00pECHHUS.

XUMHUSIT W 370pOBbE UYEJIOBEKA: IMpaBUJa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpenaparoB, MpaBuja OE30MacHOTO HMCIOJB30BaHUS IPENapaToB OBITOBOW XWUMUU
B IIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbie CBSA3H

Peanuzanus MeXNpeaMETHBIX CBSI3eH MPH M3yUYEeHUU OOIIEH M HEOPraHUYECKOM
xumu# B 11 Kjacce ocyiiecTBisieTcsl Yyepe3 MCHOIb30BaHUE KaK OOILIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaK M IOHATHM, SIBIAIOIIMXCS CUCTEMHBIMH JUISL OTAEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIaccu(uKamus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHUE.

@dusuka: MaTepusi, SHEPTUs, Macca, aToM, NIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
panvoaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO, O0BEM,
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arperaTHO€ COCTOSIHME BEIECTBA, (PM3MUYECKHE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUs,
CKOpOCTBb.

buonorus: kierka, opraHu3M, 3KOCUCTEMA, Ouocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TMOPOIBI, MOJIE3HBIE WCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHOnorus: XUMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrus, IPOU3BOIACTBO
CTPOUTEIIBHBIX  MATEPHUAIOB,  CEJIbCKOXO3AMCTBEHHOE  IPOW3BOJICTBO,  IHUILEBAs
IIPOMBILIJIEHHOCTb, (dapmaneBTUYECKAS IIPOMBILIJIEHHOCTD, IIPOU3BOICTBO
KOCMETHYECKHX  IMpenaparoB, MNPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTEpPHUAJIOB,
AJIEKTPOHHAS [POMBILUIEHHOCTh, HAHOTEXHOJIOT U U.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00YUaIOITIMHCS
OporpaMM cpeiHero oomero o0Opa3oBaHUs (JIMYHOCTHBIM, METaNpeIMETHbIM U
npeaMeTHbiM). HayuHo-MeTonnyeckoil OCHOBOM ISl  Pa3palbOTKH  IUIaHUPYEMBIX
pE3yJIbTaTOB OCBOEHUS IPOrpaMM CpPEAHEro oOLIero 00pa3oBaHus SIBISAETCS CUCTEMHO-
NEATEIbHOCTHBIN ITOAXO/.

B cooTBETCTBHM C CHCTEMHO-IAEATEIBHOCTHBIM MOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHMS IIpeaMeTa « XUMUs» Ha YPOBHE CPEIHEr0 OOLIETOo
00pa30BaHMs BBIJIEIEHBI CAEAYIOLINE COCTABISIOLINE:

OCO3HaHHWE OOYyYarOUIMMHCS POCCUHWCKOM TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HAJIM4YMEe MOTUBAIUHU K O0yUYEHUIO;

LICJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HA OCHOBE
KITIOYEBBIX [ICHHOCTEW U MCTOPUUECKHUX TPAIUIINil 0a30BOIl HAYKU XHUMHUH;

TOTOBHOCTh H CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBAaTHCSA B  CBOCH
JEATENBHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYILUMHU LEJIOCTHOM CUCTEME
XUMHYECKOr0 00pa3oBaHMs;

HaJINYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HECHHBIC IUUIaHBI.

JIn4HOCTHBIE PE3YNIBTATHI OCBOEHUS NpeaMeTa «XUMUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCHHUTATEIbHOW MAEATETbHOCTH B COOTBETCTBUM C TYMaHHUCTHUECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTAMHM U HJ€ajJaMU POCCUICKOTO
IPa)X1aHCKOI'0 00IEeCTBa, IPUHATHIMU B OOLIECTBE HOPMaMH U MPaBUIIAMU OBEJICHUS,
CHOCOOCTBYIOIIMMH IIPOLIECCAaM  CaMOTIO3HAHMS, CAMOPAa3BUTUSL U HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O0yYarOIIUXCSl.

JInyHOCTHBIE ~ pe3ynbTaTbl  OCBOEHUsA  IpeameTa  «XHMHS»  OTPAXKAIOT
c(OpPMUPOBAHHOCTh ~ OMbITA MO3HABATENIBHOM W  MPaKTUYECKOW  JIeATEIbHOCTH
oOy4aromuxcs 1o peajnn3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

OCO3HAHUSI OOYYAIONMMHUCS CBOMX KOHCTHUTYIIHMOHHBIX TMpaB M O0OS3aHHOCTEH,
YBaKEHHS K 3aKOHY U TTPABOIMOPSIAKY;

IpeACTaBICHUS O COIIMAIBHBIX HOPMaxX M MPaBWIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON ACATEIBLHOCTH IPH CO3JIaHUM YUEOHBIX
MPOCKTOB, PEIIEHWHU YYCOHBIX M TO3HABATEJbHBIX 3aJ1au, BBITTOJHEHUU XUMHUYECKUX
HKCIEPUMEHTOB;
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CIIOCOOHOCTH MTOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTBI
JPYTUX MPU aHAJIM3€ Pa3IMYHBIX BUAOB YU€OHOU NESTENbHOCTH;

2) IaTPUOTHYECKOT 0 BOCTIUTAHUSA:

LIECHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY UM  HAYYHOMY HACIIEJIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TMPOLECCYy TBOpUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHUXKEHUS HAYKHM €CThb pe3yJbTar
JUTUTEIIbHBIX HAOMIOCHUHN, KPOMTOTIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TTOCTOSTHHOTO
TpyJa YYEHBIX U MPAKTUKOB;

MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B TOJIYYEHHHM U IOCJEIYIOLIEM aHAJIM3e
nH(OpPMAITUHU O TIEPEIOBBIX TOCTIKCHHSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyalluW, CBSA3aHHBIE C XUMUYECKUMH SIBJICHHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPHUILEH C MO3ULIUNA
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB,;

4) popMupOBaHUSs KYJbTYPbI 310POBbS:

INOHMMaHUs LIEHHOCTEN 3/10pOBOTO U 0€30MacHOro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3WYECKOMY U TCUXHUYECKOMY
3JI0pPOBBIO;

COOMIO/IEeHNsT TpaBWJI OE30MAaCHOTO OOpaimieHus C BEHeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MPaBUJ UHIAWBUIYATBbHOTO M KOJJIEKTUBHOTO O€30I11aCHOTO
NOBEJECHUS B CUTYALMSIX, YTPOKAIOIIUX 30POBBIO U XKU3HH JIIOJIEH;

OCO3HaHUSl TIOCIEACTBUA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHMs
QJIKOT'0JIsl, HAPKOTUKOB, KypEHHUs);

5) TpyA0BOIrO BOCIIMTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEBCKOM AESTETHHOCTH,
0O0I11IECTBEHHO MOJIE3HOW, TBOPUECKON U JPYTUX BUJIAX €S TEIIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE B PELIEHUWU MPAKTUYECKUX 3aJay COLMATIbHON
HaIPaBJICHHOCTH (B paMKax CBOEr0 KJacca, IIKOJbI);

UHTEpeca K IPAKTHYECKOMY HM3yYyeHHUIO mpodeccuil pas3iduyHOTO  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXKEHUS K TPYAY, JIOJSIM TPYJa U pe3yiabTaraM TPYyAOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUYAIbHON TPAEKTOPUU 00pa3oBaHus,
Oynyueid mnpodeccuu U pealu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XWMHH, HWHTEPECOB U TMOTpeOHOCTEH
00I11eCTBa;
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6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

HKOJIOTUYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

NOHMMAaHUA TJ00aJbHOIO XapakTepa OSKOJOTUYECKUX MpoOsieM, BIUSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE PUPOIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH MCIIOJIb30BaHUS JOCTHKEHUN XUMHUU IS PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOTO HENpPUATUSA ACHUCTBUM, NMPUHOCAIIUX BpE OKpYKAaroUIEH NPUPOIHON
cpele, YMEHHS TMPOTHO3UPOBATH HEONATONPHUATHBIE HKOJIOTMYECKUE MOCIEIACTBHS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAIIATh UX;

HaJIM4usl Pa3BUTOIO DKOJIOTMYECKOTO MBILIUIEHUS, JIKOJIOTUYECKOU KYJIBTYpHI,
ONBITA JAESATEIBHOCTU JKOJOIMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MU B II03HABATEIbHONW, KOMMYHUKAaTUBHOM M COLMAIBHON MPAKTUKE, CIIOCOOHOCTU U
YMEHMsI aKTUBHO IPOTUBOCTOSTH UAECOJIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON NTPAKTUKH;

MOHUMAaHUS CTIeNM(PUKN XUMHUH KaK HayKd, OCO3HaHUS €€ posin B (popMUPOBaAHUHT
palMOHAJIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUM  IIEJOCTHOIO  MPEACTaBICHUS
00 OKpy’KaroleM MUpe Kak O €IMHCTBE MPUPObl U YeJIOBEKa, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M peIieHUH MPOoOJIeM COXPAHEHHS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COO0M 3HAUUMOCTH XUMHUH JJIsI COBPEMEHHOM ITUBUIIN3AIINH: B €€
I'YMaHUCTUYECKON HANpaBJICHHOCTH W Ba)XHOHW pOJM B CO3JJaHUM HOBOH 0a3bl
MaTepUaIbHOM KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPLEBOM, YHEPTETUUECKOM, MUIIIEBOM M 9KOJIOTHYECKONU O€3011aCHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCIICUCHUH YCJIOBHM YCIEUTHOTO TPyJa M JKOJIOTHYCCKU
KOM(OPTHOM KU3HU KAXKIOTO YjeHa OOIIeCTBa,;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: NMOHMUMAHMS CYIIHOCTHM METOJIOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJTy4YaeMble
3HAHMS JUISI aHAIW3a U OOBSICHEHUS SBJICHHM OKPYXAIOIIEro MUPA M TIPOUCXOISIINX
B HEM HM3MEHEHWH, YMEHHS JeliaTh 0OOCHOBAHHBIE 3aKIFOYCHHS HAa OCHOBE HAYYHBIX
($haKTOB ¥ UMEIOIIMUXCS JAHHBIX C IEJIBIO TIOMYYCHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIFHO WCITOJIH30BAaTh XUMHYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpECa K MMO3HAHUIO U UCCIIEIOBATENIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaAHMIO,
K aKTMBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B pasIMuHbIX cdepax mnpodeccroHaabHON
JICATESIILHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATHI

MertarnpenmMeTHbIe pe3yIbTaThl OCBOEHUS Y4eOHOTo MpeaMeTa « XUMUs» Ha YPOBHE
cpenHero o0I1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS dbopmupoBanus MHPOBO33PEHUS o0yyaromumxcs
MEXIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayYHble TOHATHSA, OTPAXKAIOILINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B MO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPTus, SIBICHHUE, MpPOIecc, CHCTEMA,
HAY4YHBIA (paKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHs, UCCIIEeI0BaHHE,
HaOJI0/IEHUE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTHE);

yHUBEpcalibHble y4yeOHble JeicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKAaTHBHbIC,
peryiaTuBHbIE), obecreunBarone GopMupoBanrue (QyHKIMOHAIBHON TPaMOTHOCTU U
COLIMAIBHOM KOMIETEHIIUU 00Y4aIOIUXCS;

CIOCOOHOCTh OOYYaIOMIMXCSl HWCIOJb30BaTh OCBOCHHBIE MEXIWCIUILIMHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE TEHCTBUS B IO3HABATEIILHOMN U
COLIMAJIbHOM MPAKTHKE.

MertarnpeamMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJa/IEHIE YHUBEPCATbHBIMU YU€OHBIMU
NI03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JEHCTBUAMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBHS
Ba3oBble Jornuyeckue aeicTBUSA:

CaMOCTOSTEIILHO (OPMYIUPOBATH M AKTYaIIM3UPOBATH IPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENETATH LENU AEATEIbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C MTOCTABJICHHBIMU LIEIAMU;

WCIIOJIB30BATh MPH OCBOCHUU 3HAHUN TPUEMBI JJIOTUYECKOTO MBIIIIEHUS — BBIICISTh
XapaKTepHbIE MPU3HAKU TOHATUN M YCTaHABIMBATh MX B3aUMOCBA3b, MCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHS JIJIs1 OOBSICHEHUSI OTACIBHBIX (PAKTOB U SBIICHUI;

BBHIOMPATh OCHOBAHUSI M KPUTEPUU JJIA KIACCU(PHUKAIMN BEIIECTB M XUMUUYECKHUX
pEeaKUnii;

YCTAHABIIUBATh  NPUYUHHO-CIICICTBEHHBIC CBSI3U MEXITY A3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHIAYKTUBHbBIC, JCAYKTUBHbIC, IO aHAJIOTUH),
BBISIBIISAITH 3aKOHOMEPHOCTM M NPOTHBOPEYUS B PACCMATPUBAECMbBIX SIBJICHUSIX,
bopMyIUpOBaTh BHIBOJIBI M 3aKJIFOUYEHUS,

MPUMEHATh B IMPOLECCE MO3HAHUS, HCHOJb3YEMbIE B XUMHHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBHIBATH MOJICTBHBIC MPEJCTABICHUS — XUMUYECKUMA 3HAK
(cuMBOJI) BJeMeHTa, XuMUueckas Gopmylia, ypaBHEHHE XUMUUYECKOM peakiud —
IIPY PENICHUH YYeOHBIX TTO3HABATEIBHBIX U MTPAKTUYCCKUX 3a/1a4, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUS I BBISBICHUS XAapPAKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XMMHUYECKUX PEAKILIHH.
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Ba3oBhIe uccienoBarejbcKue JeCTBHA:
BJIAJIETh OCHOBAMH METOJI0OB HAYYHOT'O ITO3HAHUS BEILECTB U XMMUYECKUX PEAKIINM;
dbopMyIpoBaTh LETH U 3a/1a4l UCCIEI0BaHNUs, UCIOIb30BaTh MOCTABICHHbIE U
CaMOCTOSITENIbHO C(hOPMYTUPOBaHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U IIPOBEACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HAOJIIOAATh 3a XOJOM IIpolLecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HopMyIupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTENIBHO JIOCTOBEPHOCTH pPE3YyJbTAaTOB MCCIENOBAHUSA, COCTABIIATH
000CHOBaHHBIN OTYET O MIPOJICTIAHHON PaboTE;

NpUOOPETaTh OMBIT YICHUYECKOM NCCIeT0BATENbCKON U IPOEKTHOM e TENbHOCTH,
HPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATENLHOMY IMOMCKY METOOB PEIIECHUs
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB IMO3HAHUS.

Pa6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHMKAX WHGPOpMAuK (HAYyIHO-TIOMYJISIpHAs
JUTEepaTypa XUMHUYECKOTO COJAEpIKaHMs, CIPaBOYHBIE TOcoOUs, pecypchl MHTEepHETa),
aHAM3UPOBATh HH(POPMAIIMIO PA3TMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHICCKH
OIICHUBATH €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aIIPOCHI  MPUMEHSThH PA3IMYHBIE METOABI IIPH TIOUCKE B OTOOpE
uHpOpMaIMK, HEOOXOIUMOM JIJIsl BHITIOJIHEHUST YIEOHBIX 3371a4 OTPEICIIEHHOTO THTIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAIBHYIO (HOpMY MpeacTaBieHus WH(OpManuu
(cxemsl, TpaduKy, TUarpaMMBbl, TAOIHIIBI, PUCYHKHU U IPYTUE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KaYECTBE CPENCTBA MPHU pabOTe C XMMHUYECKOM
uHpOpMaIie: TPUMEHSITh MEXKITPEIMETHbIC ((PU3nUecKre 1 MaTeMaTUIeCKUe) 3HAKU U
CHUMBOJIBI, (hOPMYJIbI, a00pPEBUATYPBI, HOMEHKJIATYPY;

UCIIONIh30BaTh W MPEOOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBUS:

3aJaBaTh BONPOCHI 1O CYIIECTBY OOCYXKZaeMOW TeMbl B XOJe JHajora
W/WIM JUCKYCCHM, BBICKa3bIBaTh HJCH, (OPMYyJIUPOBaTH CBOM  MPEIJIOKCHHS
OTHOCHTEJIBHO BBITIOJTHEHUS TIPEJIOKESHHON 3a/1a4H;

BBICTYNIAaTh C TPE3CHTAIMEH pPEe3yJIbTaTOB IO03HABATECIBHON JCSTEIBHOCTH,
HOJYYCHHBIX CaMOCTOSTEIIBHO WM COBMECTHO CO CBEPCTHHUKAMHU TIPU BBIMOJHCHUH
XUMHYECKOTO JSKCIICPUMEHTA, TMPAKTUYECKON pPabOTHI IO WCCIICOBAaHHIO CBOMCTB
U3y4aeMbIX BCILIECTB, peain3alii Y4eOHOro MpoekTa W (OPMYIUPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHUKA IMyTEM COTJIACOBAHMS IO3UIUH B XOJIE
o0CcyXIeHrs 1 OOMeHa MHEHUSMH.
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PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUS

CaMOCTOSATENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO  IMO3HABATEIbHYIO
NeATEIbHOCTh, ompenensss e€ Uead W 3a7adyd, KOHTPOJIUPOBATb W IO Mepe
HEOOXO0IMMOCTH KOPPEKTUPOBATH MpeyIaraeMblil aITOPUTM JEHCTBHI IPHU BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATENbCKUX 3a7a4, BbIOUpaTh Haubosee F3(hPEeKTUBHBIN CIIOCOO MX
pelieHus ¢ y4éTOM NOJyYeHUs! HOBBIX 3HAHUMN O BEIIECTBAX M XUMHUYECKHUX PEaKIINAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHBIE PE3yNIBTATBl OCBOEHUA Kypca «OpraHudeckass XHMHsD OTPAXkKaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUU SABJIEHUN TPUPOJIBI, B GOPMUPOBAHUU
MBILUIEHUS] U KYJIBTYpPbI JUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOANMOM
JUISL PeLICHUs] TPAaKTHUUECKUX 3a7ad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 370POBBIO U IIPUPOJIHOM CPEXE;

BJIAJICHNE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPAsl BKIIIOYAET: OCHOBOIIOJIAraoIne
HNOHATHUA (XMMHYECKUHM 3JIEMEHT, aTOM, AJIEKTpPOHHas O00O0JI0OUKa aroma, MOJEKyJa,
BaJICHTHOCTh, AJIEKTPOOTPHUILIATEIHLHOCTh, XMMHUYECKasl CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpauiéHHasi), MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, YTIIepOIHBIHA
CKeJeT, QyHKIMOHAJIbHAs IPyIIa, paauKai, U30Mepus, H30Mepbl, TOMOJIOTUYECKUH psifl,
TOMOJIOTH, YTJIEBOJAOPOIbI, KHCIOPOX M a30TCOAEPIKAIINE COCIUHEHUSA, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHNUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannueckux BeniectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHI SI3bIK XUMUW; MUPOBO33PEHUYECKNE 3HAHUS,
JeKaIUe B OCHOBE NOHMMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUH,
(dakToNOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJIY4eHHUH M O€30MacHOM
UCIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKMX BELIECTB B OBITY M MPAaKTHYECKOM
NEATEIbHOCTH YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHbIE TMPU3HAKK TOHSITHH,
YCTAHABJIMBAaTh WX  B3aWMOCBA3b, MCIOJIB30BATH  COOTBETCTBYIOLIME  ITOHATHS
IIPY OIIMCAHNUH COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

cOPMUPOBAHHOCTh ~ YMEHHMM  HCHOJB30BaTh  XHUMHYECKYIO CHUMBOJIMKY
JUIS COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) (hopmMyit
OPraHNWYECKUX BEIIECTB U YPABHEHUN XUMHUYECKHUX PEAKLMUMN, U3TOTaBIMBATH MOCIIH
MOJIEKYJ OpPraHMYeCKMX BEIIECTB Uil WUIIOCTPALMM MX XHMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

C()OPMUPOBAHHOCTb YMEHUN YCTAHABIMBATh IPUHAMICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEILECTB IO MX COCTABY U CTPOCHUIO K ONMpEACIEHHOMY KiacCy/Tpymre
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COCIMHEHUN  (YIIeBOAOPOABI, KHUCIOPOJ M a30TCOJAEP)KALUE  COEAUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMS), JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBHAIBHBIE HA3BaHMs OTAEIBHBIX
OpPraHMYECKUX BEIIECTB (3TUJIEH, IPONUJIEH, alleTUIIEH, TUIICHIJIUKOIIb, INIMLEPUH, (EHOM,
dbopManbaerua, anetaibAeru, MypaBbUHAs KHCIOTa, YKCyCHas KHCIOTa, OJIEUHOBAs
KUCJIOTa, CTEAPUHOBAs KUCIIOTA, IIIF0K03a, (PPYKTO3a, Kpaxmall, IEeJUTI0103a, TIIULUH);

c(hOpPMUPOBAHHOCTH YMEHHSI ONPEENATH BUIABI XUMUUYECKON CBS3H B OPraHUYECKIX
COEAUHEHHUSIX (OAMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTb ~ YMEHHUSI MPUMEHATh TIOJOKEHUS TEOPUM  CTPOEHUS
oprannueckux BemiectB A.M. BbytnepoBa s 0OBSICHEHHS 3aBHCHUMOCTH CBOICTB
BEILECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENICH Pa3INYHBIX KJIACCOB OPraHMYECKHUX
BEIECTB (METaH, 3TaH, THJICH, MPOMIWICH, arleTwieH, OyTaauen-1,3, meTunOyTaaneH-
1,3, OeH30:1, METaHOJ, ATaHOJ, 3TUJIEHIVIMKOJIb, TJIMUEPHUH, (DEHOJ, aleTanblIerum,
MypaBbUHasl M YKCYCHAasl KHUCJOTBI, IVIFOKO3a, KpaxMaj, LEJUIK0JI03a, AMUHOYKCYCHas
KHCJIOTAa), WJUIFOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSAMH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIMH C UCIOIb30BAHUEM CTPYKTYPHBIX (hOpMyT;

C()OPMUPOBAHHOCTh YMEHMSI XapaKT€pU30BaTh HCTOUYHUKHU YIJIEBOJOPOIHOTO
CoIpbsi (He(Th, MPUPOJHBIN Ta3, Yroib), cOcOObl UX MepepabOoTKU W MPAKTUUIECKOE
IPUMEHEHNE IPOAYKTOB NIEpPEepadbOTKH;

c(OpMUPOBAHHOCTH YMEHUH MMPOBOAUTH BBIUNCICHHS IO XUMUYECKUM YPABHEHUSIM
(Macchl, 00BbEMA, KOJIMYECTBA HCXOJHOIO BEIIECTBA WM IPOJIYKTa PEAKIUH I10
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WJIN IPOJYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHUN BJIAJETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METO/IAX
HAy4YHOI'O IO3HAHMS, UCIOJIB3YEMBIX B XMMHH IPHU U3YYCHHH BELICCTB U XUMUYECKUX
ABJICHUN (HaOMIOeHNEe, M3MEPEHUE, SKCIEPUMEHT, MOJAEITUPOBAHUE), HCIOIb30BaTh
CUCTEMHBIE XMMUYECKHE 3HAHMS UL NPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHMH COOJIIOIaTh MpPaBHJIA MOJB30BAHUS XHUMHUYECKOU
1oCcy101 1 1a00paTOpHBIM 00OPYIOBAaHUEM, a TAK)KE ITPAaBHJIa 00OpallleHUs C BELLIECTBAMU
B COOTBETCTBUH C MHCTPYKIHUSMH 10 BBITIOTHEHHIO Ja00PaTOPHBIX XUMHUYECKHX OIBITOB;

C()OPMUPOBAHHOCTb ~ YMEHHWI  IUIAHUPOBAThb M BBIIOJHATh  XUMHUYECKHIl
DKCIEPUMEHT (TpEBpallleHUus] OPraHUYECKUX BELIECTB MpPU HArpeBaHUM, IOJyuEHUE
TWIEHA W HU3YyYEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKLUWU OPraHUYECKUX BEILECTB,
JeHaTypanys OeJIKOB MpPU HAarpeBaHUM, LIBETHBIE PEAKIMM OEIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKU 0€30MacHOCTH MPH OOpAaIllEHUH C BEIIECTBAMU U JTaOOPATOPHBIM
o0opy/OBaHNEM, MPEACTABIATH PE3yJbTaThl XMMHUECKOTO 3KCIEpUMEHTa B ¢opme
3alMCH YPaBHEHUIN COOTBETCTBYIOLIMX PEAKLMI U (POPMYyJIMPOBATH BBIBOJIbI HA OCHOBE
ITUX PE3YJIbTATOB;
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C()OPMUPOBAHHOCTb ~ YMEHUH  KPUTHUYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
MH(pOpMaIMIO, IOJYyYaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MAaCCOBOM MH(pOpMALHH,
WHTEepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJiIa SKOJIOTHUECKH 11EIECO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOW EATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/10pPOBbs U
OKpY’Karollled NPUPOJHOM CpeAbl, OCO3HABAaTh ONACHOCTb BO3JECUCTBUS Ha JKUBBIC
OpPraHU3MBbl ONIPEACIEHHBIX OPTAHUYECKHUX BEIIECTB, MOHUMAs cMbIca nokaszarens [1/1K,
HOSICHATh HAa TMPUMEPAX CHOCOObl YMEHBIIEHUS W MPEAOTBPAILCHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTAHU3M YEJIOBEKA,;

i1 00yYarolMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYINHBIX METOJax I[O3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

U CIENBIX M CIA0OBUIALIMX OOYYAIOIIMXCS: YMEHHE HCIO0JIb30BaTh PENbe(pHO
TOUEUHYIO cucTeMy o0o3HadyeHuii JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.

11 KIIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas m HEOpraHWYecKas XUMHS)
OTpaXaroT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUIM: 0 XUMHUUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA, pPOJA XMMHUU B T[IO3HAHUM SIBJICHUW MNPHUPOJIBI, B
(GhOpMHUPOBAHUN MBINIICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (yHKIIMOHATHHOUTPAMOTHOCTH,
HEOOXOMMMON ISl PEMICHUS] TPAKTHYECKUX 3a7ad M DIKOJOTHYECKH 00OCHOBAHHOTO
OTHOUIEHMS K CBOEMY 3JI0POBBIO U TIPUPOJHOM CpEIE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUSL (XUMUYECKUM DJIEMEHT, aTOM, HM30TOI, S-, P-, d- DJIEKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTD,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJ€HTHas,
HMOHHAs, MEeTAJJTNYECKas, BOJOPOAHAS ), KPUCTATUTMYECKas pelIETKa, TUIThl XUMHUYECKUX
peaxkuuii, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOJUTHI, FJIEKTPOJIUTHYECKAS TUCCOLUALINS,
OKHCJIMTENIb, BOCCTAHOBUTEJIb, CKOPOCTh XHMHYECKOM pEaKIuu, XUMHUYECKOE
pPAaBHOBECHE); TEOPUU U 3aKOHbl (TEOpHUS AIEKTPOJIUTHYECKOW JIMCCOLMAIINHY,
nepuoguueckui 3akoH .M. MeHnneneeBa, 3aKOH COXpPaHEHHUSI MACChl BEILIECTB, 3aKOH
COXpAaHECHUS M TPEBPAICHUS SHEPTUU MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHAN SI3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TMPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOIOTHYECCKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTyUYCHUH U 0€30IMaCHOM UCIIOJIH30BAaHUHU BAKHEHIITMX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN NEATEILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUM BBISBISATh XapaKTEPHbIC TMPU3HAKU TIOHSATHH,
YCTaHABIIMBAaTh WX  B3aWUMOCBSI3b, MCIIOJb30BATh  COOTBETCTBYIOIIME  IOHSITHUA
MIpY ONKMCAHUKM HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILICHUN;
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chOPMHUPOBAHHOCTh  YMEHHMH  HCMOJB30BATh  XUMHUYECKYIO CUMBOJIUKY
JUIsl  cocTaBieHus (OpMyJ BEIIECTB M YPAaBHEHUM XHMHUYECKHX  peaKIui,
cucremMatnyeckyto HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUSI OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIA ras, yriaeKUCHbld ra3, aMMHakK, raiéHas U3BecTb,
HeraméHas U3BeCTh, MUThEBAsk COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OMNPEEIsATh BAJEHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX IJIEMEHTOB B COEAMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU CBS3U
(koBaJIeHTHasi, MOHHAsl, MeETAJJIMYecKas, BOJOpPOAHAs) B COEAMHEHMSX, THII
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHAsl, MOJIEKYJIsIpHAsi, HOHHAs,
METaJJTMYECKas ), XapaKTeP CPEbl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYCCKUX
BEIIECTB TI0 WX COCTaBY K OMNPEACIEHHOMY KIIAcCY/TPYIE COSAMHEHHUH (IIPOCThIe
BEIIECTBA — METAJIbl U HEMETAJUIbl, OKCHbl, OCHOBAHMS, KHUCJIOTHI, amM(pOTEpHbIE
TUIPOKCUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHUM pPACKpbIBaTh CMBICI TEPUOAMYECKOr0  3aKOHa
J.. MenneneeBa 1 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
MPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX »dJieMeHTOB 14 mnepuonoB Ilepuoguyueckoil CHCTEMBI XUMHYECKHUX
anemenToB J[.M. MenneneeBa, UCTIOIb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
(QHEPTeTHYECKUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XAMHUYECKUX JJIEMEHTOB U MX COCIMHEHUM IO nepuojaMm u rpymnmnam llepuognueckon
CHUCTEMBI XUMHUYECKUX diieMeHTOB J[.11. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOWMCTBA  HEOPraHMYECKHUX  BEIIECTB  pPA3JUYHBIX  KJIACCOB,  MOATBEPXKIAThH
CYLIECTBOBAHUE TE€HETHYECKOW CBA3W MEXAY HEOPraHUYECKUMH  BEIIECTBAMU
C IOMOIIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh yYMEHHUS  KJIACCU(PUIIMPOBATH  XMMHUYECKHE  PEAKIUHU
N0 Pa3jIUYHbIM MpU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEMJIOBOMY
abdexTy peaxkiuu, W3MEHEHUI0 CTENEHEH OKUCIEHUS DJJIEMEHTOB, OOpaTHUMOCTH
pEeaKLNH, YYACTHIO KaTajau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJISITH YPABHEHUS PEAKIIMHA PAa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAlllEHHbIE YpaBHEHHUS PEaklMid MOHHOTO OOMEHA, YYMTHIBAsl YCJIOBHS,
IIPU KOTOPBIX ATU PEAKIIUU UAYT 10 KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUW  TPOBOAUTH  PEAKIMH,  TOJITBEPKIAIOIIIC
KaQ4ECTBEHHBI COCTAaB PA3JIMYHbIX HEOPTAHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

chOPMHUPOBAHHOCTh  yYMEHUH  PACKPHIBATH CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca 3TUX
peakuuii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakiuu OT PA3NUUHBIX (AKTOPOB; XapaKTEP CMEHICHUS XUMHUYECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (npunuu Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BATh XMUMHUYECKHUE MPOIIECCHI, JIeHKAIUE
B OCHOBE MPOMBIIUIEHHOTO IIOJYy4YE€HUs CEPHOM KHCIIOTHI, aMMHAKa, a TaKxXe
c(hOpMUPOBAHHOCTD MPECTABICHUN 00 OOIMNX HAYYHBIX MPUHIIATIAX U IKOJIOTHICCKUX
npo0iemMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCIEHUS C UCTIOJIB30BAHUEM TTOHITHUS
«MaccoBasi 107151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM T'a30B MPU XUMUYECKUX
peakiMsIX, MacChl BElleCTBa WK 00bEMA ra30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOTO dddexra
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, IPEBPAILECHUS U COXPAHECHUS
SHEPIuy;

c(OpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBUjia IMOJb30BAHUA XUMHUYECKON
NoCyZI0i ¥ 1a00paTOpPHBIM 000PYIOBAHUEM,  TAKKE IIPABUIIA OOPAILIEHUS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKITUSMU 110 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW  IUIAHUPOBATH M  BBIMOJHATH  XUMHUYECKUN
AKCHEPUMEHT (pa3lioKEHUE TMEepOKCHAa BOJAOPOJAa B MNPHUCYTCTBUU KaTaau3aTopa,
ONPENEIICHUE CPENBl PACTBOPOB BEIIECTB C MOMOIIBI YHHBEPCAIBHOTO WHAMKATOPA,
BJIUSIHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XMMHUUYECKOW PEAKIMH, PEAKIIMH MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKINK Ha Cyab(}aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHMUS, pelIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTaiiby 1 «Hemeramiby)
B COOTBETCTBUU C MPABUJIAMU TEXHUKH 0€30MMaCHOCTH MPU 0OpaIeHUH C BEIECTBAMHU U
7a00paTOpHBIM  O0OpPYJOBAaHHWEM,  MPEACTABIATH  PE3YNbTaThl  XHUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amMcu ypaBHEHUM COOTBETCTBYIOIIMX pEaKUUid U
(GbopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAIM3UPOBATh  XHUMHUYECKYIO
uHopMaIMIo, TOJY4aeMyld M3 pa3HbIX HCTOYHMKOB (CpelCcTBa  MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIATh IPaBUia 3KOJOTUUECKH 11eJ1eCO00Pa3HOro
MOBECHUS B OBITY U TPYJOBOM JEATEILHOCTH B IIEJISIX COXPAHEHUS] CBOETO 3/I0POBbs U
OKpYXarUel MTPUPOAHOM CpEAbl, OCO3HABATH OIMACHOCTH BO3JCHCTBUS HA IKUBBIC
OpraHu3Mbl ONpPEAEIEHHBIX BEIIECTB, MOHMMAas cmbica nokazartens [I/IK, mosicHATh
Ha TIPUMEPAX CHOCOOBI YMEHBINICHUS U MPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBUS
Ha OPraHU3M YEJIOBEKA;

Uisi  OOy4YaromIMXcsi C OrpaHUYEHHBIMU BO3MOXKHOCTSAMH 3/I0pPOBbS: yMEHHE
OPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUTSL CJICTIBIX M CJTA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHUE HCIIOJIh30BaTh pelbedHO
TOYEUHYIO cucTeMy obo3HaueHuii JI. bpaiins nis 3anucu xuMuueckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI 1EITEIHHOCTHA
pa3nenoB U TEM [IporpaMMmHO€ coziepKaHue
/o 4acoB 00yUaroIIMXCs

yueOHOro mpeaMeTa

Pa3n

e 1. Teopernueckue oc

HOBBI Opranu

YyecKO XUMHUM

1.1

[Ipeamer
OpraHUYECKON XUMUHU.
Teopus ctpoeHus
OpraHUYECKUX
COEIMHEHUN

A.M. bytnepona

3

[IpeagMeT oprannyecKou XUMHM:

€€ BOSHNKHOBEHUE, Pa3BUTHE U
3HAYEHUE B NIOJIYYEHUH HOBBIX BELIECTB
Y MaTepuainoB. Teopus CTpOeHUS
OPraHUYECKUX COECTMHEHUIN

A.M. bytaepoBa, €€ OCHOBHBIEC
nosioxkeHusi. CTpyKTypHbI€ (DOPMYJIBI
OPTraHUYECKUX BEIECTB. [ omoorus,
n3omMepust. XUMHYECKas CBSI3b

B OPTaHUYECKUX COEMHEHUAX: KPATHBIC
CBSI3U, G- U T-CBSI3H.

[IpencraBnenue o knaccupukanuu
OpraHnyeckux Bemects. HoMenkiarypa
OPTaHUYECKUX COCAUHECHUMN
(cucTeMaTtnueckas) U TpUBHUAJIbHbBIC
Ha3BaHWs BaXHEUIIMUX MPEICTaBUTEIECH
KJIACCOB OPTaHUYECKUX BEILECTB.
JKCIepUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BELIeCTB M UX MPeBPALLCHHUI:

PackpeiBaTh cMbICT H3y4aeMbIX
MOHATUH (BBISBIISITH UX XapaKTEpPHBIE
MPU3HAKH), YCTAHABIMBATh UX
B3aUMOCBSI3b.

[IpUMEHATH OJIOKEHUS TEOPUH
CTPOEHUSI OPTaHUYECKUX BEUIECTB

A. M. bytnepoBa it 00bsICHEHHS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS.

Ncnonbs30BaTh XUMUYECKYHO CUMBOJIMKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHON ) (POpPMyYIT OpraHUYECKUX
BEILIECTB.

Onpenensatb BUABI XUMAYECKOU CBS3U
(omuHapHbBIE, KPATHBIE) B OPraHUYECKUX
COCUHECHHUSIX.

PackpbIBaTh posib OpraHM4ECKON XUMUU
B IIPUPOJIE, XapaKTEpU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3uaMu
OpraHMYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MPEBPAIICHHUIO
OpraHUYECKHUX BEIECTB MTPU HArPEeBAHUU
(naBneHue, OOyTIIMBAHKE U TOPEHUE).

e JlabopaTopHBbIE ONBITHI:

— MOJIETTUPOBAHKUE MOJIEKYJI
OpraHMYECKUX BEIECTB

3HAYEHUE B JKU3HM YEIIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTHUMHU
HayKaMH.

Habmiogath u onuceIBaTh
JI€MOHCTPALIMOHHBIE OIBITHI; POBOUTH
¥ ONUCHIBATh 1TaOOPAaTOPHBIE ONBITHI U
IpakTHYECKue padoThI

Hroro no pazueny

Pasznea 2. YrueBoaopoasl

2.1 | IIpenenbHbie AJIKaHBI: COCTaB U CTPOEHUE,
YTIEBOIOPOABI — rOMOJIOTHYECKUM psifl. MeTaH u 3TaH —
aJIKaHBI MPOCTEUIITNE TIPEICTABUTEININ AJTKAHOB:

COCTaB, XMMUYECKOE CTPOCHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
(peakuuu 3aMeILEeHHs] U TOPEHUS ),
HAXOXKJIEHUE B MPUPOJIC, TTOJIYUCHHUE U
IPUMEHEHUE

2.2 | HenpenenbHble AJKEHBI: COCTaB U CTPOEHHUE,
YTIEBOJOPOIBI: TOMOJIOTUYECKUU Psifl. DTUIICH —

AJIKCHbI, aJIKaANCHBbI,
AJIKMHBI

IIPOCTENIINHI NPEICTABUTEID AIIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(uznyecKkue 1 XuMHUYECKUE CBOMCTBA
(peakiuu ruIpupOBaAHHS,
raJlOr€HUPOBAHMS, TUIPATALUH,

PackpbiBaTh CMBICT N3y4aeMbIX
MOHATUH (BBISBIISITH UX XapaKTEpPHBIE
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b, UCITOJIb30BaTh
COOTBETCTBYIOIIUE OHATHUS

IIPU OMKMCAHUU COCTaBAa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHECHUMN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) (POpPMyYIT OpraHUUECKUX
BEILIECTB.

VYcraHnaBauBaTh NPUHAAJIEKHOCTD
BEILIECTB K ONPENEIICHHOMY KJIACCy
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OKHUCJICHUS U MOJIMMEPU3ALIUHN )
HaXOXJICHUE B IPUPOAE, TOITyUYECHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraguen-1,3 u
MeTHIOyTaaueH-1,3, XumMuueckoe
CTPOEHHE, PEAKLIMS MOJIUMEPU3ALINH,
IpPUMEHEHUE (1151 CUHTE3A
MPUPOIHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHS, TOMOJIOTUYECKHUM P,
ALIETUJIEH — NPOCTEUIINIA
MPEJACTABUTENb AIIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3NIECKUEC U
XUMHUYECKHE CBOMCTBA (peakiuu
TUJPUPOBAHUS, TAJTOTEHUPOBAHMS,
rUApaTaIiy TOPEHUs ), HAX0XKICHUE

B IIPUPO/IE, TTOTYyUYECHHUE U IPUMEHEHNE

23

Apomarnueckue
YIJ1E€BOJIOPOAbI

Apenbl: 0€H30J1 U TOJYOJI, COCTaB,
XUMHUUYECKOE CTPOCHHUE MOJIEKYII,
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA
(peakIiuu rajJjoreHupoBaHus U
HUTPOBAHMSI), OJyYCHUE

u npuMeHeHue. BiusHue Oensona

Ha OpraHu3M 4YesioBeka. ['eHeTnueckas
CBS3b YTJIEBOJOPO/IOB

YTJIEBOAOPOJIOB IO COCTaBYy U
CTPOCHHUIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKONH HOMEHKJIATYPE;
IPUBOUTH TPUBHUAIILHBIC HA3BAHUS
OTNETBHBIX MPEACTaBUTEICH
YTJIEBOJOPOJIOB.

OnpenensaTs BUJIbI XAMUYECKOHN CBS3H
B MOJICKYJIaX yTJIEBOJIOPOJIOB;
XapaKTePHU30BaTh 3aBUCHUMOCTh
PEaKIMOHHON CTIOCOOHOCTH
YTJIEBOAOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XMMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHHUS TUITHYHBIX
MPEACTABUTENCH PA3TUIHBIX KIIACCOB
yIIEBOAOPOIOB (METaHa, ITaHa,
ATWJICHA, alleTujieHa, OyTaaunena -1,3,
OeH30J1a, TOJTyOJIa).

BBISBISITS T€HETUYECKYIO CBSI3b MEXKIY
YIJIEBOAOPOJIAMH | ITOATBEPIKIATH ¢
HAJIMYHUE YPaBHEHUSIMU
COOTBETCTBYOIINX XUMUYCCKUX
pEeaKIHi ¢ MCTI0JIb30BaHUEM

CTPYKTYPHBIX (JOpMYIL.
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24

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HeTh 1 €€ mpoucxoxaenue.
Cnioco0On1 epepaboTku HeDTH:
MEPErOHKa, KPEKUHT (TEPMUYECKHI,
Katanutuyeckuid). ITpoayKTel
nepepaboTKu HePTH, MX IPUMEHEHHUE
B TIPOMBITIUICHHOCTH U B OBITY.
KameHHbIN yroib ¥ IpOLYKTHI €r0
nepepadoTKHU.

JKCIEePUMEHTAIbHbIE METOAbI
U3y4YeHHs BellecTB

U UX NpeBpPaLllCeHUH:

e JleMOHCTpanuu:

— xoyuteknun «Hedtb» 1 «YTomby;

— BugeodparmenT «Bynkanuzanus
PE3UHBD.

e JlabopaTOpHBIE ONBITHI:

— KA4E€CTBEHHOE OIIPEACIICHUE Yriaepoaa
Y BOJIOPOJIa B OPraHMYECKUX BELIECTBAX;
— O3HaKOMJIEHHE C 00pa3aMu
MJIACTMACC, KAYYYKOB U PE3UHBIL;

— MOJIETUPOBAHHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJOreHOMpPOU3BOIHBIX.

e [IpakTrueckue pabOTHI:

No 1. ITonydeHue 3TUsIeHa U U3YUYECHUE
€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEDTh,
IPUPOJIHBIN Ta3, Yrodib), CIIOCOOBI X
nepepaboTKU U MPAKTUYECKOEe
IPUMEHEHHE TIOTy4aeMBbIX TPOIYKTOB.
Hcnonb30BaTh eCTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — MIPOBEJICHUE,
HaOII0/ICHUE U OTTMCAHNE XUMHYECKOTO
AKCIIEPUMEHTA (JJa0OPATOPHBIE OMBITHI U
MPaKTUYECKUE pabOThI).

CrnenoBaTh IpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

IIPH UCTIOJIb30BaHUN XUMHUUYECKOM
NOCyAbl M 000PYIOBaHUS, a TAKKE
npaBwJiaM OOpAaIeHHUs C BEIIECTBAMU

B COOTBETCTBUH C UHCTPYKIIUSIMHU
BBITIOJHEHUSI 1a00PATOPHBIX OIMBITOB U
MPAKTHYECKUX pabOT MO TOTYYEHHUIO U
U3YYEHHUIO OPTaHMYECKHUX BEIIECTB.
[IpencraBasiTh pe3yibTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
yYpaBHEHU COOTBETCTBYIONTUX PEaKIIHiA
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOUTH BEIYHCIICHUS

TUTSL OTIPEJICIICHUST MOJICKYJISIPHOM
(hOopMyIIbI OPraHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMUYECKOHN peakluu.

30



e PacuéTHbIe 3a/1a4n:

— ONPENEIICHUE MOJIEKYISIPHOU
(bopMyIIbl OpraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX 3JIEMEHTOB;

— PACYETHI 10 YPABHEHUIO XUMUYECKOU
peakuuu

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIISAATH CBOIO [TO3HABATEIIHLHYIO
NesITebHOCTD; IPUHUMATh AaKTUBHOE
y4acTHUe B IPYINIOBON yueOHO
JESITEIbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciopoacoaepxamme opraHndeckne coeInHeHns

3.1

CrupTtsl. PeHou

3

[IpenenbHbIE OTHOATOMHBIE CLIUPTHI:
METaHOJ U 3TaHOJI, XUMHYECKOE
cTpoeHue, GU3NIECKre U XUMUUECKUe
CBOMCTBA (pEaKIUK C AKTUBHBIMHU
METaJIaMU, TaJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. Bomopoanast
cBs13b. DU3nonornyecKoe IeMCcTBIE
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M
YeJI0BEKa.

MHOroaroMHbIE COUPTHL: STUIEHTIUKOJIb
Y TJIMLEPUH, XUMAYECKOE CTPOCHHUE,
bu3nYecKue 1 XUMUUIECKUE CBOMCTBA
(B3aMOACHCTBHE CO MIETOUYHBIMU
MeTaJlIaMH1, KAYECTBEHHAS PEaKIus
Ha MHOT'OATOMHbIE CITHPTHI).
duznonornueckoe IeicCTBUE

Ha OpraHu3M 4enoBeka. [ [pumenenne
TJIMLIEPUHA U STUIICHTIIAKOJIS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBISBIISITH UX XapaKTEPHBIC
IIPU3HAKH), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHSATHUS

IIPU OMMCAHUU COCTaBa, CTPOCHUS U
IpeBpallleHU OPraHuYeCKUX
COCIMHEHUMN.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSI COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaiéHHON) GopMyJT OpraHUYECKUX
BEIIECTB.

YcraHaBnmMBaTh MPUHAIIC)KHOCTD
BEIIECTB K OMNpPEIeIEHHOMY KJIaccy
10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKJIAType;
NPUBOJUTH TPUBUATIbHBIE HA3BAHUS
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®enos. CTpoeHHE MOJIEKYJIBI,
duznyecKre U XUMHIECKHUE CBOMCTBA
dbenona. TokcuuHocTh (heHoIIa, ero
bu3HoIOTHYECKOE TCUCTBUE

Ha OpraHu3M venoBeka. [I[pumenenue
denoa

3.2

ANBIEeTUIbI.
Kap6GoHOBBIE KUCTOTHI.
CnoxHbIe 2GUpPBI

Anpaerunapl: GopMalIbICTH |
areTaNnbICTH, XHMUYECKOe CTPOCHHUE,
bu3nYecKre 1 XUMHYECKHE CBOMCTBA
(peakKIu OKHMCIICHHUS 1 BOCCTAaHOBJICHHS,
KaueCTBEHHBIC PEAKIINH ), TIOTyUYCHUE U
IpUMEHEHUE.

OIHOOCHOBHBIE MPECITbHBIC
KapOOHOBBIC KUCIIOTHI: YKCYCHAsI
KHCJIOTa, XAMUYECKOE CTPOCHHE,
bu3NYecKre 1 XUMHUYECKHIE CBOMCTBA
(oOmue cBOMCTBA KUCIIOT, PEaKIIHs
TepUPUKAINN ), TTOTYICHHUE U
npuMeHeHue. CTeapruHOBAs U OJICHHOBAS
KHUCJIOTHI KaK TPEJICTABUTEIN BBICIIIHX
KapOOHOBBIX KHCJIOT. Mbla KaK CoJn
BBICIINX KapOOHOBBIX KUCJIOT, UX
MOIOIIICE ICUCTBHE.

CrnosxHbIe 3QUPHI KaK MPONU3BOTHBIC
KapOOHOBBIX KUCHOT. [ maponus
CIIOXKHBIX 3GUpPOB. KHUPHI Kak

OT/ICJIbHBIX IIPEACTaBUTEIICH
KUCJIOPOJICOJIEPKALIMNX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, GU3NYECKue U
XAMHUYECKUE CBOMCTBA, BAXKHEUIIINE
CHOCOOBI MOJTYYEHHUS TUITHYHBIX
MPEACTABUTENICH pa3IMYHBIX KJIACCOB
KHUCJIOPOACOIEPKALIUX COCTUHEHNI
(MeTaHoONa, 3TaHOJIA, TJIUIIEPUHA,
denona, popmanbaeruma,
aneTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmala,
LEJUTI0JIO3b] ); BBISBIISITH TEHETUYECKYIO
CBSI3b MEKY HUMU U MTOATBEPKIATh €€
HaJM4yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuii ¢ UCTI0JIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceiBaTh COCTaB, XUMHUUYECKOE
CTPOCHUE U TPUMEHEHUE KUPOB,
XapaKTepru30BaTh UX 3HAUCHHE

JUIS1 5KU3HENIESI TENIbHOCTH OPraHUu3MOB.
Oco3HaBaTh OMACHOCTh BO3/ICUCTBUSA
Ha YKUBbIE OPTAHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MOSACHITh

Ha MPUMEpax CrocoObl YMEHBIIICHHS
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MPOU3BO/IHBIE TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIN3 KUPOB

3.3

YrieBoabsl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YTJIEBOJIOB (MOHO-, U~ U
nosicaxapubl). [ roko3a —
IPOCTENIIIMNA MOHOCAXapuA;
0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICUCTBUE

¢ ruapokcugom meau(ll), okucnenue
aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa(l), BocctanoBieHue, OpokeHHE
TJIFOKO3bI), HAXOXK/IEHUE B IPUPO/IE,
MPUMEHEHHUE TIIFOKO3bI, OMOIOTHIECKas
POJIb B JKU3HEACSATEIIbHOCTH OpraHu3Ma
yenoBeka. DorocunTes. Ppykro3a Kak
W30MEP TITIOKO3BI.

Caxapo3za — npecTaBuTENb
JCaxapuao0B, TUAPOIU3 CaXapo3bl,
HAXOXKJIEHUE B IPUPOJIE U PUMEHEHHE.
Kpaxwman u nemirono3a Kak npupoJIHbIe
MOJIMMEPBI: CTPOCHHUE Kpaxmaia 1
LEJUII0JI03bl, PU3HUYECKUE U XUMUYECKUE
CBOMCTBA KpaxMaja (TUAPOIU3,
KaueCTBEHHAs PEAKIIUS C UOJOM).
JKCcnepuMeHTATbHbIE METOAbI
U3Yy4YeHHs BellleCTB U MX NMpeBpalleHUi:

Y TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICHICTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — IIPOBEJICHUE,
HaOJI0/IeHNE U OMCAaHUEe XUMHUYECKOTO
IKCIIEPUMEHTA (JJTaOOPATOPHBIE OIBITHI U
IpakTHYecKue padoThl).

CrnenoBath nmpaBuiiaM 0€30MMacHON
paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUN XUMHYECKOM
HOCYyZIbl U 00OPYJOBAHUS, a TAKXKe
npaBuiiaM 00paIlIeHus C BEIECTBAMHU

B COOTBETCTBUM C HHCTPYKLUSAMU
BBITOJIHEHUS J1a00OpaTOPHBIX OTBITOB

U MPAKTUYECKUX PabOT IO MOIYYECHUIO
Y U3YYCHUIO OPTaHUYECKHUX BELIECTB.
[IpencraBnsaTh pe3ynbTaThl
SKCHEpUMEHTa B (hopMe 3arncu
YPaBHEHUHN COOTBETCTBYIOIINX PEAKLIAN
¥ JIeaTh BBIBOJABI HA X OCHOBE.
[TpoBOANTE BEIYHCIICHUS

TUTSL OIIPEICIICHUS MOJICKYIISIPHOM
(opMyIIBI OPraHNYeCcKOTO BEIECTBA,
110 YPaBHEHUIO XUMUYECKOU PEAKIIIH.
CaMOCTOSTENBHO IIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATEIIbHYIO
NesITeIbHOCTD; IPUHUMATh AKTUBHOE
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e JlabopaTopHBbIE ONBITHI:

— TOpPEHUE CIUPTOB;

— B3aMMOJICHCTBUE TIIMIIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4e€CTBEHHbIE PEaKIIUH alIbJIETUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcuaa cepedpa v TUAPOKCUIOM
menu(Il));

— B3aMMOJICUCTBHE KpaxMalia C UOJOM.
e [IpakTuueckue pabOThI:

Ne 2. CBoiicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuéTHbIe 3a/1a4n:

— ONIPENEIICHUE MOJIEKYIISIPHOU
(bopMyIIbl OPraHMYECKOTO BEIlleCTBa
110 MAaCCOBBIM JIOJIIM aTOMOB
XUMHUYECKUX IJIEMEHTOB U 10 Macce
(00BeMy) IPOIYKTOB CTOpaHUS;

— PACYETHI 10 YPABHEHUIO XUMUYECKOH
peaKkiuu

y4acTHe B IpyNIoBoi yueOHOU
JEATENbHOCTH

Hroro no pazaeny

13

Paznen 4. A3oTcoaep kaiiie opraHnyeckue coeInHeHust

4.1

AMWHBEL.
AMWHOKHUCIIOTHI.
benku

3

AMHHBI: METUJIAMUH — POCTEUILIHIA
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIu

PackpbIBaTh CMBICI U3y4aeMbIX
MNOHATUH (BBISBIISITH UX XapaKTEpPHBIE
MPU3HAKH ), YCTAHABJIMBATH UX
B3aMMOCBSI3b, UCIIOJIB30BaTh
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C KMCJIOTaMH U TOPEHHUS ), HAXOKICHUE
B IpUpOE. AMUHOKHUCIOTHI KaKk

aM(bOTCpHBIC OpraHu4eCKHC COCAMHCHN.

du3nyecKkue 1 XMMHUUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha IIpUMepe TIIMIUHA).
buosornyeckoe 3HaueHe aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak mpupoaHbIC MOJTUMEPHI.
[TepBuuHas, BropuyuHas ¥ TPETHUHAS
CTpYKTypa 0enKkoB. XUMUUECKHE
CBOMCTBA OEJIKOB: THIPOJIN3,
JeHATypaIys, Ka4eCTBEHHBIE PEaKINH
Ha OEJIKH.

IKCcnepuMeHTATbHbIE METObI
HU3yYeHHUs BelleCTB M X NMpeBpallleHui:
e JlemoHCTpanuu:

— JieHaTypalus OCIKOB IPU HArpEeBaHUU;
— IIBETHBIC PEAKIIUH OCITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COEIMHEHUMN.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUUISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) (POpPMyYIT OpraHMUEeCKUX
BEILIECTB.

OnpenensaTe NPUHAIEKHOCTD BEIIECTB
K OIPEJIEIECHHOMY KJIACCY 10 COCTaBy U
CTPOEHUIO, HA3bIBATh UX

10 CHCTEMATUYECKOW HOMEHKJIATYyPE;
MPUBOJUTH TPUBHUAIbHBIE HA3BAHUS
OT/AEJIbHBIX MTPEIACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NYECKue U
XMMHUUYECKHE CBOMCTBA, BaXKHEUIIINE
CIOCOOBI MOJTYYEHHUS TUITHYHBIX
IIPEACTABUTENIEN a30TCOAEPIKALINX
COeIMHEHUM (METUJIaMUHA, TJIMLKHA,
OCIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHSTH
Ha TIpUMepax 3HaueHue OEIKOB

JUJIsl OpraHr3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — HAOIIOIATh U
OIKCBHIBATH JIEMOHCTPALIMOHHBIN
DKCIIEPHUMEHT.

CaMOCTOSTENBHO MIAHUPOBATH U
OCYILECTBIIATH CBOIO TO3HABATEIBHYIO
JESTENbHOCTD; PUHUMATh AKTUBHOE
y4acTue B TPYIINOBOM yueOHOM
NEATEIIbHOCTH

Hroro no pazneny

3

Pasne. 5. BoicokoMo1eKyIsIpHbIE COeIMHEHHU S

5.1

[ImacTmaccel.
Kayuayku. Bonokna

2

OCHOBHBIE IOHATHSI XUMUAHX
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MTOJIMMEPU3ALIUH, CPEIHSAS
MoJIeKyJIsipHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COCIMHEHMH — ITOJIMMEpU3aLUsl U
IIOJINKOHICHCALIHS.

[TnactMaccel (MMONIUATUIIEH,
IIOJIATIPONWIICH, ITOJIMBUHUIXJIOPUL,
nosmctupoit). HatypanbHelil 1
CUHTETUYECKUE KAYYyKH
(OyTaaueHOBBIN, XJIOPOTIPEHOBBIN U
U30IIPEHOBBIN). BoslokHa: HaTypanbHbIE
(XJIOTIOK, MIEPCTh, MIENK),
UCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Bnaners nzyyaeMbIMU XUMUYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3Yy4aeMbIX MTOHATUN U IPUMEHSATH 3TU
MOHSITHUSA MPU OMTMCAHUU COCTaBA U
CTPOEHUSI BBICOKOMOJIEKYJISIPHBIX
OPTraHUYECKHX BEIIECTB,

TUTs1 OOBSICHEHUS OTJICTBHBIX (PAaKTOB U
SIBJICHUU.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JIJISl COCTaBJICHUS CTPYKTYPHBIX (hOpMYIT
BEIIECTB U YPABHEHUN PEAKLINI
MOJIMMEPU3AIUY U MOJTUKOHCHCAIUH.
OnuceiBaTh COCTaB, CTPOECHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUJ/IOB
IJIACTMACC, BOJIOKOH; TIPUMEHCHUE
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BHCKO03a), CHHTETHUECKHE (KalpoH U
JIaBCaH).

IKCcnepuMeHTATbHbIE METObI
U3Yy4YeHHs BellleCTB ¥ UX NMpeBpaleHuii:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3uaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcCC, KaydyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TO3HAHUS — HaOII01aTh U
ONUCHIBATh IEMOHCTPAI[MOHHBIN
DKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIIACC

No
m\o

HanmenoBanue
pa3liesioB U TeM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[TporpamMMHOe conepkanue

OCHOBHBIE BUIBI IEATEILHOCTH
00yJaroImMXxcs

Paznen 1. Teoperuueckue oc

HOBBI XUMHUH

1.1

CtpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
crucTeMa XUMHYECKHUX
3JIEMEHTOB

J.1. Menneneena

3

Xumnueckuii asieMeHT. AToMm. CocTaB
aToMma, U30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHHU,
MOYPOBHU. ATOMHBIE OpOHTaIH,

s-, p-, d-, f-3nemeHThl. OCOOCHHOCTH
pacnpeaeneHust SIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJBITINX IEPUOIOB. DIEKTPOHHAS
KOH(UTYypaIusi aTOMOB.
Ileprnoanyeckuii 3aKOH U
[Tepunoanyeckasi cUCTEMA XUMUYECKUX
anemeHTOoB 1. 1. MenneneeBa. CBs3b
MEPUOINYECKOTO 3aKOHA U
[Tepnoanueckor CUCTEMBI XUMHAYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XUMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIOXHBIX BEIIECTB I10 TPyIaM U
nepuoiam. 3Ha4€HUE MePUONIECKOTO
3aKOHA U CUCTEMbI XUMUYECKHUX

PackpbiBaTh CMBICI U3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAaHABIIUBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /1. . MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CHCTEMATU3UPYIOLIYIO,
00BSICHUTENIbHYIO U TPOTHOCTUYECKYTO
byHKIUH.

XapakTepu30BaTh FJIEKTPOHHOE
CTPOEHHUE ATOMOB XUMHYECKUX
3JIEMEHTOB 1—4 mepruoaoB, UCIONb3YS
MOHATHUS S-, P-, d-3JEKTPOHHBIE
opOuTaNId, YHEPTETUIECKUE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH
U3MEHECHHUS CBOMCTB XUMMYECKUX
3JIEMEHTOB U X COCJMHCHUI

10 IEPUOAAM U FPynHIam
[Tepuoanueckom CUCTEMBI

. . Menneneena
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anemeHToB .. MenaeneeBa

B Pa3BUTUHU HAYKH.
JKCIEePUMEHTATbHbIE METOAbI
HU3yYeHHsI BEeLECTB U X MpeBpallieHU:
e JleMOHCTpaIuu:

Buner Tabnun «Ilepuoanueckas cuctema
XUMHUYECKHUX BJIEMEHTOB

.. MenneneeBa»

1.2

CrtpoeHue BellecTBa.
MHuoroo0pasue
BEILIECTB

CTpOCHI/IC BelleCcTBAa. XMMHYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
MOJISIpHAsL, MIOHHAS, METaNInYecKasi) u
MEXaHU3MbI 00Pa30BaHUS XUMUIECKOU
cBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTOPHBIN). BomopoHas cBs3b.
BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHB
okuciieHusi. KaTMOHBI U aHUOHBI.
BemecTa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHSI.

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIITUYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pacTBOphl. KosnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIs1 BEILIECTBA B PaCTBOPE).

PackppiBaTh CMBICIT H3ydaeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTEPHBIC
MIPU3HAKHN) U IPUMEHSATH 3TH TOHSATHUS
IIPU OTMIMCAHUU COCTaBa M CTPOCHUS
BEIECTB, /11 00BICHEHUS OTIEIbHBIX
($haKTOB U SIBJICHUIA.

OnpenensiTb BUAbl XUMUYECKOU CBSI3H
(KOBaJICHTHOM, HOHHOM,
METAJTUYECKOU, BOJOPOIHOM)

B COCIMHEHUSX; THUIT KPUCTAITAYECKOM
pPEMETKN KOHKPETHOTO BEIICCTRA.
OnpenensaTh BAJICHTHOCTh U CTETICHb
OKHCJICHUS XMMHYECKUX DJICMECHTOB

B COCIMHCHUSIX PA3JIMYHOTO COCTABA.
[IpoBOANTE BEIYUCIICHUS

C UCIOJIb30BAHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIIECTBA B PaCTBOPEY.

Bragets nzyqaeMbIiMu XUMUYECKUMH
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Krnaccudukarms HeopraHU4ecKux
coenunenuii. Homenknarypa
HEOPraHMYECKHUX BEIIECTB.
JKCIEPUMEHTATbHbIE METOAbI
M3y4eHUs] BellleCTB U UX MpeBpalleHnii:
e JlemOoHCTpanmu:

— MOJENH KPUCTATUIMYECKUX PEIIETOK.
e Pacuérnrblie 3amauu:

— pacyeThl C UCMOJIL30BAHUEM MOHSATHUS
«MaccoBast J10JIs1 PACTBOPEHHOTO
BCIIIECTBAY

1.3

XUMHUYECKHUE
peakuuu

Xumnuaeckas peaknus. Knaccudukanuys
XMMHUYECKUX PEAKIINI B HEOPTaHUYECKOM
Y OPraHUYeCKON XUMHH. 3aKOH
COXpPaHEHHMS MACCHI BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBpPAIICHUS SHEPTUU
MPU XUMUAYECKUX PEAKIUX.

CKOpOCTb peakifu, €€ 3aBUCUMOCTh

OT pa3IMuHbIX PpakTopoB. OOpaTUMBIE
peakunu. XMMUYECKOE paBHOBECHE.
DaKTOPHI, BIUSAIONIME HA COCTOSHUE
XUMHUYECKOTO PAaBHOBECHS.

ITpranun Jle laTense.
DJIEKTPOIUTAYECKAS TUCCOIUALIMSL.
CunbHbIe 1 cnabbie amekTponuTel. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,
HEUTpaJibHAasl, IIEI0YHast. BonopoaHbIi

MOHSTUSIMU.
OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN peaKkiuu OT Pa3IMUHbIX
(dhaxkTopoB.

Ornpenenarb XxapakTep CMEIIeHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCHUMOCTH OT BHEILIHETO
Bo3aeicTBus (npunuun Jle [larensbe).
CocTaBnsiTh ypaBHEHUS peaKui
Pa3TUYHBIX TUTIOB; TIOJHBIC U
COKpAaIlIEHHbIC YPABHEHHUS PEAKIIUHI
MOHHOTO 0OMEHa, yUYUThIBas YCIOBHUSI,
IIPY KOTOPBIX ITH PEAKIINH HIYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJIOICHUE U OTIMCAHNE XUMUYECKOTO
AKCIEPUMEHTA (JEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI): IO OTIPENICTICHUIO CPEBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIUI
WOHHOTO 0OMEHA, BIUSHUIO PA3THIHBIX
(bhaKTOpOB Ha CKOPOCTh PEAKIUH.
CrnenoBaTh MpaBuiaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0M U Ja00PATOPHBIM
000py/TI0BaHUEM.

[IpencraBasiTh pe3yabTaThI
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noka3zarens (pH) pactBopa. Peakuun
MOHHOTO OOMEHAa B OpPTaHUYECKON U
HEOPraHM4E€CKOW XUMUH.
OKHCTUTENBHO-BOCCTAHOBUTEbHBIE
peakuuu. [Tousitue 00 3nexTposuse
pacIuiaBoB U pacTBOPOB COJIEH.

IIprmenenue 3IIeKTpoIIn3a.
JKCIePUMEHTATIbHbIE METOAbI

M3Y4YeHMS BeleCTB M MX NPeBPALeHHI:

e JlemoHCTpanuu:

— pasioKEeHHUE MEPOKCUIAa BOJOPOaAa
B [IPUCYTCTBUM KaTalln3aTopA.

¢ JlaGopaTopHBIE OIBITHI:

— NIPOBEACHUE PEAKLINA HOHHOTO
oOMeHa;

— OIpEAEIICHUE CPEAbl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHJIUKATOPA.

e [IpakTrueckue paboThI:

No 1. Bnusitnue paznuuHbIX pakTopoB
Ha CKOPOCTbh XMMUYECKON peaKkLuu.
e PacuéTHbIe 3aJaUN:

— PAaCUYCTEI IO YPABHCHUAM XHUMHWYCCKHUX

pEaKUHii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aMMCy YpaBHEHUH COOTBETCTBYIOIINX
peaKiuii ¥ 1eJaTh BRIBOIBI HA UX
OCHOBE.

[TpoBOIUTH BEIYHCIICHUS

110 YPaBHCHUSM XUMHYECKHUX PEAKIIHA,
B TOM YHCIIe TEPMOXUMUYECKIE
pacyEThl

Hroro no pazneny

13
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Pasnen 2. Heopranuveckasi Xumust

2.1 | Merasuisl

6

Mertamisl. I[lonoxxeHue MmeTanion

B [lepronnueckor cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O0mue hru3nvIecKue CBOMCTBA
MeTauioB. [ [puMeHeHne MeTajuioB

B OBITY, NpUpoie U TeXHUKe. CriaBbl
METaJUIOB. DIIEKTPOXUMHUYECCKUN PSJI
HanpspKeHu# MetauioB. O01Ire crocoObl
noixyudeHust metamioB. Kopposus
MeTaiioB. CriocoOBI 3aIIIUThI

OT KOPPO3HH.

OO6m1as XxapakTepucTUKa METAIOB
riaBHbIX oarpymi (IA-rpynma,
[TA-rpynma) [lepuoauueckoit CHCTEMBI
XUMHYECKHUX DJIEMEHTOB. AJIFOMHUHHIA.
AM@oTepHbIe CBOWCTBA OKCUAA U
TUAPOKCHUIA ATFOMUHUS.

OO11as XxapakTepUCTUKa METANIOB
no0ounbIX noarpynn (b-rpymnm)
[Teprnoandeckor CUCTEMBI XUMUYECKUX
AIIEMEHTOB: MEJlb, ITMHK, XPOM, JKEJIE€30.
Baxxuernnume coeJMHEHNS METAJIJIOB
(OKCHIBI, TUIPOKCHIBI, COJIH).
IKCIepUMEHTATbHbIE METOAbI
U3y4YeHMs BellleCTB M X NpeBpallleHuii:

PackpeiBaTh cMBICI H3ydaeMbIX
MOHATUM (BBIJETSATH UX XapaKTEPHBIC
MPU3HAKHN) U IPUMEHSATH 3TU TOHATHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEILECTB, 1JI1 O0BICHEHUS OTAEIIbHBIX
(akTOB U SIBIEHUI.

OOBSACHATH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COEIMHEHUM C YUETOM
CTPOECHUS UX aTOMOB U MOJIOKEHUS

B [lepuoanueckon cucreme
XUMHUUYECKHUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) 00IINE
XUMHUYECKUE CBOMCTBA METAIIJIOB, UX
BAXKHEUIINX COEIMHEHUN, TOATBEPKAAS
3TO ONKCAHUE TPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peaKkuuii; MIpPUMEHEHNE METAIIOB

B PA3IMYHBIX 001aCTAX, a TAKXKE
MCIIOJIb30BaHUE UX IS CO3AaHUs
COBPEMEHHBIX MAaTEpUAIIOB U
TE€XHOJIOTUH.

OnuchIBaTh CIOCOOBI 3aIUTH METAIIIIOB
OT KOPpPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaIMu:

— KoneKus « MeTalibl ¥ CIIaBBI».

e JlaGopaTopHBIE OMBITHI:

— B3aUMOJICMCTBUE THIPOKCHUAA
AJTIOMHUHHUS C paCTBOPAMU KUCJIOT U
HIeJ04eH;

— KA4E€CTBEHHbIC PEAKIIMY HA KATHOHBI
METaJlJIOB.

o [IpakTuyeckue pabOTHI:

Ne 2. PemieHne skcriepuMeHTAIbHBIX
3ajJa4 no reMe «MeTaJliby.

e PacuéTHbIe 3aJaUN:

— pacyeTsl Macchl (00BeMa, KOJTMIECTBA
BEILIECTBA) MPOJIYKTA PEaKIUH, €CIIU
OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa
C OIIPEACICHHON MacCOBOM JOJIEN
PacTBOPEHHOI'O BEILIECTBA

BOCCTAaHOBUTEIbHBIX PEaKIUn
MIOCPEACTBOM COCTaBIICHUS
3JIEKTPOHHOTO OallaHCca 3TUX PEaKIIUM.
[TpoBoauTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BEUIECTB,
pacno3HaBaTh OMBITHBIM IYyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOILIME B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — ITPOBEICHUE,
HaO0JII0ICHUE U OMTMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (JEMOHCTPALIUOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpeacTaBisiTh pe3ynabTaThl
XUMHYECKOT0 SKCIIEPUMEHTa B (hopme
3aMuCcH YpaBHEHUH COOTBETCTBYIOIIUX
peaxiuii ¥ fenaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh npaBuiiaM MOJIb30BaAHUS
XUMHUYECKOH MOCYA0M U Ja00PaTOPHBIM
000pyI0BaHUEM.

[TpoBOUTH BBEIYHCIICHUS

[0 YPAaBHEHUSM XUMHUYECKUX PEaKIUH.
CaMOCTOSITENBHO MJIAHUPOBATH U
OCYUIECTBJIISITh CBOIO MO3HABATEIBHYIO

43



JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHUe B IPYIIOBON y4eOHOI
NEATEIIBHOCTH

2.2

HemeTtamisl

Hemeramnel. IlonoxxeHne HEMeTaII0B
B [lepuoanueckomn cucteMe XMuMHUYECKUX
anemeHToB .M. MeHnpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusnyueckre CBOMCTBA HEMETAJIJIOB.
AJnoTpomnus HEMETAUIOB (Ha IpUMeEpe
KHCIIOPOJa, cephl, hocdhopa u yriiepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJIOB (TaJIOTeHOB, CEPhI, a30Ta,
docdopa, yriepona u KpeMHHUS ).
Oxcuabpl HEMETAJIOB.
Kucnopoaconepxaniye KucioThl.
Bopopoanbie coenuHeHus

HEMETaJlJIOB.

JKCIEePUMEHTAJIbHbIE METOAbI
HU3Yy4YeHUs BellecTB

U MX NIPpeBpPaLleHU:

e JleMOHCTpaIuu:

— 00pa3ibl HEeMETAIIIOB,;

— B3aMMOJICHCTBUE MEIU C a30THOU
KUCJIOTOM pa3IMuHON KOHIIEHTPAIWH.

e JlaGopaTopHBIE OIBITHI:

— KA4E€CTBEHHBIC PEAKIIUY HA AaHUOHBI U
KaTHOH aMMOHHSI.

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBIETSATH UX XapaKTEPHBIC
MPU3HAKHN) U IPUMEHSATD 3TU TOHATHUS
IIPY OIMCAHWUH COCTaBA U CTPOECHUS
BEILECTB, 1JI1 O0BICHEHUS OTAEIIbHBIX
(akTOB U SBIEHUIL.

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHHMH CBOMCTB HEMETAJIOB U UX
COCIMHEHUN C YYETOM CTPOEHUS UX
aTOMOB U TTOJIOKEHHS

B [lepuoanueckon cucreme
XUMHUUYECKHUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) 00IIME
XAMHUYECKUE CBOMCTBA HEMETAJIJIOB, UX
BAXKHEUIINX COCIMHEHUH, TTIOJITBEPKAas
3TO ONKCAHUE TPUMEPAMH YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKHUX
peaKuui.

XapakTepu30BaTh BIUSIHAE HEMETAIIJIOB
Y UX COCIMHEHUI HA KUBBIC
OpraHu3Mbl; ONIUCHIBATH IPUMEHEHNE

B PA3JIMYHBIX 00JIACTSAX MPAKTHICCKOM
NEATEIIbHOCTH YEJIOBEKA.
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e [IpakTyeckue pabOTHI:
Ne 3. PemieHue akcniepuMeHTaIbHBIX

3ajad 1o teMe «Hemeramms.

e PacuéTHbIe 3aJaUN:

— pacdeThl MacChl BEIIECTBA

WM 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YUACTBYIOIINX

B pEaKIIUU BEIIECTB; PaCUeThl MACCHI
(oOBemMa, KoMYeCTBa BEIIECTBA)
MPOAYKTOB PEAKITNH, €CITH OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHWYCCKUX U
OpTraHUYECKUX
BEIIECTB

Heopranuueckue u opraHuyeckue
kucnotel. Heopranuueckue u
OpraHuyeckue ocHoBaHus. AMpOTEepHbIE
HEOPraHWYECKHUE U OPTaHUYECKUE
coequHeHus. ['eHeTnueckas cBs3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB

[loarBepxnaTh CylIeCTBOBAaHUE
TEHETUYECKOU CBSI3U MEXY
HEOPraHUYECKUMU BEIIECTBAMU

C IOMOILIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKUX
peaKuui.

PackpbIBaTh CyIIHOCTD OKHUCIUTENBHO-
BOCCTAaHOBUTENBHBIX PEaKLUi
NOCPEJICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajlaHCca 3TUX PEaAKIIUM.
ITpoBoauTh peakuuy,
HOJITBEPKJAIOLIUE XaPAKTEPHBIE
CBOMCTBA U3Y4YaEMBbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIIME B BOJAHBIX
pacTBopax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHUE,
HaOJIIO/ICHUE U ONUCAHUE XUMUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[TpencraBasTh pe3yabTaThl
XUMHYECKOT0 KCIIEPUMEHTa B (popme
3alUCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh nMpaBuiiaM MOJIb30BAHUS
XUMHYECKOH MOCYy101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[IpoBOaUTH BEIYMCIICHUS

10 YPaBHEHUSM XUMHUYECKUX PEAKIIHI.
CaMOCTOSTENBHO TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO MIO3HABATEIBHYIO
JESTENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYINIOBON yueOHO
JESTEIIbHOCTH

Uroro no pazaeny 17
Pa3znen 3. Xumud ¥ JKU3HL
3.1. | XuMus 1 XKu3Hb 4 Ponb xumun B obecriedeHnu PackppiBaTh posib XUMHUU B pELIEHUN

DKOJIOTMYECKOM, JHEPreTUYECKOU U
NUIIEBON O€30MACHOCTH, Pa3BUTUHN
MeauuuHebl. [IoHATHE 0 HAYYHBIX
METO/aX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIM.

[IpencraBienust 06 0OIMIMX HAYYHBIX
MPUHLUIIAX TPOMBIIUIEHHOTO MOJYyYEHHUS
BaXHEMILINX BEIIECTB (Ha MpUMeEpPax
IIPOM3BOJICTBA aMMHAKA, CEPHOMN
KHCJIOTBI, METAHOJIA).

YenoBek B MUpE BEUIECTB, MATEPUAIIOB U
XUMHUYECKUX PEAKLUI: XUMUS U
3I0pOBbE YEJIOBEKA; MPABUIIA
UCIIOJIb30BAHUs JIEKAPCTBEHHBIX

SHEPreTUYECKUX, ChIPhEBBIX U
AKOJIOTHYECKUX MTPOOIIEM YeI0OBEUECTBa,
OTIMCHIBATh OCHOBHBIC HATIPABJICHHUS
Pa3BUTHUSL XUMUYECKON HAYKH U
TEXHOJIOTHH.

[TpumensTh npaBuiia 6€30MacHOTo
oOpalieHus ¢ BeUeCTBAMU,
WCITOJIb3yEMBIMH B TIOBCEHEBHOM
YKU3HH, TTPABUJIA TIOBEACHUS B IEIISIX
cOepekeHUs 3I0POBbsI U OKPY Kalolen
MIPUPOTHON CPEIbl; TIOHUMATh BPE
(OMmacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazaresis [TJIK, mosicHATh
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IpernaparoB; NpaBuiia 0€30acHOro Ha MPUMEPAX CIIOCOOBI YMEHbBILICHUS U

HCIIOJIb30BaHUS MPEMapaToB OLITOBOM MPEIOTBPALIECHUS UX BPEIHOTO
XHMMMHU B ITIOBCEIHEBHOM KU3HU. bbITOBast | BO3a€CTBUA.
XUMHUYECKasi TPAMOTHOCTh AHaIM3UpOBaTh U KPUTUUECKHU

OLICHHMBATh UH(OPMALINIO, CBSI3aHHYIO

C XMMUYECKUMU MPOLIECCAMH U UX
BJIUSTHUEM Ha COCTOSIHUE OKPYKAIOIIEH
Cpenpbl.

Hcnonbs30BaTh NOJy4eHHbIE 3HAHUS U
npeacTaBieHus o chepax
NEeATEIbHOCTH, CBSI3aHHBIX C HAYKOW 1
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY ISl OpUEHTAIIMU B BEIOOpE
cBoOel Oymymiel mpogecCuoHaATbHON
NEeSATETbHOCTH.

[TpuHuMaTh yyactue B 00CYKICHUU
po0IeM XUMUYECKON B SKOJIOTHIECKOM
HaIpaBJIEHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 10 MpodIemMe U
npemiaraTb BO3MOXKHBIE ITyTH €€

peLIeHus
Hroro no paszneny 4

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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