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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEAHEro 001Iero oopazoBaHus pa3padboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 o0pa3oBaHuu B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHOR
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obdmero oo6pazoBanus (DPOII  COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM O00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenogaBaHusi y4yeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepauuu, peaau3yolUX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKEHUN «CTpaTeruu pa3BUTHSA
BocnuTaHus B Poccuiickoit denepanuu Ha nepuoxa no 2025 roma» (Pacnopskenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpPeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHUs OOY4YarOIIMXCSA CpPEACTBAMU y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBUJIU
koHuenTyanbHbie nonoxkeHnuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pPE3yJNbTaTOB OO0yueHHs UM TpeOOBaHMI K YPOBHIO TMOJITOTOBKH
BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHHUE, MOJy4aeMOe BBIMTYCKHHKaAMHU 00111€00pa3oBaTeIbHON
OpraHM3allUY, SIBISIETCS HEOTHEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTU. OHO CIIYKHUT
3aBEpIIAIOIIMM 3TalloM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX ILEIOCTHOH CUCTEME XHMMHUYECKOro 00pa30BaHUS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPOIbI, ((OPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphbl YEJIOBEKa, a TAKXK€ SKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JIOpOBbIO U TpUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHME
oOydJaromuxcs Ha YypOBHE CpeaHero oOIero oOpa3oBaHUsS CPEACTBaMH Y4eOHOTO
npeaMera «XUMHUs», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINpPEAEIICHBI B MPOrpaMMe
[0 XUMUU C y4ETOM CHEeUM(PUKU HayKu XUMUH, €€ 3HAUCHUs B MIO3HAHUU MPUPOABI U B
MaTepuaNbHON KM3HM OOIIECTBA, a TaKXke ¢ y4y€TOM OOLIUX LeJdedl M NPUHIUIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJHET0 OOIIero o0pa3oBaHus
B Pocculickoit @enepanuu.

XuMHUSL KaK JJIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojib B
COBPEMEHHOMW ITMBUJIM3AlM, B CO3JaHUH HOBOW 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCHT CBOM BKJIaJ B (OpMHpOBAHHE pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO WPEJACTABICHHUA OO0 OKpYXKAaloIleM MHUpPE Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KOoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JPYrMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBUEM YCHEIIHOIO
Tpyda M KU3HM Kaxzaoro wieHa oOmecTBa. COBpeMEHHas XUMHUS Kak Hayka



co3ujaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CBHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSI.

B cootBeTcTBMM ¢ OOmIMMHM TEASAMU M TPUHIUINAMH CpEIHEro oOIlero
oOpaszoBaHusi cojepxkanue npeaMera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECCTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HeoOXO0AUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOYEHUSI B JKU3Hb COIMyMa, TPOJIOJDKEHUST 00pa30BaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsitoniuMu~ npeaMeTa  «XuUMUsS»  ABJISIIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» U «OO0m@as W HEOpraHWYeckKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAyKH: cCHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKJIIOUYCHHEM 3HAHUW U3 OOIIed XUMUHU) U
oprannuecko xumuu. DdopMupoBaHHME JaHHOW CHUCTEMBbI 3HAHUN TPU H3YYCHUU
npeaMeTa 00ecreyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCETO MHOT0OOpasusi BEIICCTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuueckass Xumus» chopMUpOBaHa B TIporpaMMe 110 XMMHH Ha OCHOBE
CHUCTEMHOI'0 TO/IX0/a K M3YYCHHUI0 yueOHOro MaTepualia U 00yCJIOBJIEHAa UCTOPHUUECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeeIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOPHH CTPOCHHSI OPTaHUYECKUX COEIUHEHUM, a TaKK€ HAa YPOBHE CTEPEOXMMHUYECKHUX
U DJIEKTPOHHBIX TPEJICTABICHUNA O CTpoeHUHU BemecTB. CBeneHHs 00 HM3y4aeMbIX B
Kypce BEeIIeCTBaX JA0TCs B Pa3BUTUU — OT YIJIE€BOJOPOIOB IO CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUW. B Kypce OpraHM4eckol XWMHUW MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHHUsS TEPBOHAYAIBLHBIC
NPECTABIICHUSI O XWMUYECKOW CBS3HM, KIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lom HOBBIM yIrJIOM 3peHUs B TMpeaMeTe «XuUMUsS» 0a30BOTO  ypOBHSA
paccMaTpuBaeTCsl HM3Y4YCHHBId Ha YpPOBHE OCHOBHOrO oOmmIero oOpa3oBaHUs
TEOPETUUYECKUN MaTepuai U (PaKTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas ¥ HEOpPraHWYECKas XUMUS
O0Oy4YaromMMCsl TPEOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IEPUOIUYECKOTO
3aKOHa C OOIIETEOPETUUYECKUX W METOJOJOTMUECKUX TO3UIIMH, TIIyOXe MOHATh
HUCTOpUYECKOE W3MEHEeHHe (QYHKIHUA JTOrO0 3akoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOMIESH.

Ennnas cucrema 3HaHMK O BaKHEHIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEaKUUsIX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IMPOTEKaHus AomnoiiHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamu
CoJiep>KaHMsl, UMEIOINMU KYJIbTYPOJIOTHUECKUNA U MPUKIAJIHONU XapaKTep. DTH 3HAHUS



CIIOCOOCTBYIOT TIOHHUMAHHIO B3aUMOCBSI3U XUMHUH C APYTHUMH HayKaMH, PACKPHIBAIOT €¢
pOJIb B TIO3HABATEIHLHONH WM TMPAKTHUYECKOW EATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH M TMPAKTHICCKUX
MPWIOKCHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICITHBATH
“H(OPMAITUIO U IPUMEHSATH €€ VIS TIOMOTHCHUS 3HAHUH, PEIICHHS WHTEIUICKTYIbHBIX
U DKCIIEPUMEHTAIBHBIX HMCCIICIOBATSIIBCKUX 3a7ad. B IeaoM cojepkaHue ydeOHOTro
npeaMera «XHMUs» JaHHOTO YPOBHSI M3YUYEHHUS OPUEHTUPOBAHO Ha (DOPMHUPOBAHHE Y
o0y4Jaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS (UIOCOPCKUX HCH,
TaKUX KaK: MaTepUaJbHOC EIUHCTBO HEOPraHWYECKOTO M OPTraHWYECKOro MUpa,
00yCIIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, IT03HABaEMOCTh
NIPUPOJIHBIX SBICHUNA MyTEM DKCIIEPUMEHTA M PEIICHHS TPOTHBOPEYNH MEXKy HOBBIMHU
(dakTaMH U TCOPETUYCCKUMH MPEATIOCBUIKAMHU, OCO3HAHHWE POJIM XUMHUHU B PEIICHUU
AKOJIOTHYECKUX TIPOOJIeM, a Takke MpoOJieM COCpeKEHUsT dHEPTETUYECKUX PECYPCOB,
CBIPBSI, CO3JITaHUS HOBBIX TEXHOJIOTHUH U MaTECPHAJIOB.

B miane penreHus 3a7a4 BOCIIMTAHUS, PAa3BUTHS M COIMAIIA3AIMU 00 YyJIarOITUXCSI
NPHUHITBIC TPOrPAaMMONW IO XWMHH TIOJXOJBI K OINPEACICHHUIO COACPKAHUA U
MIOCTPOCHHMS TpEIMEeTa IMPeayCMaTPUBAOT (POPMUPOBAHUE YHHUBEPCATBHBIX YYCOHBIX
JNCHUCTBUH, HWMEIONMX 0a30BO€ 3HAYCHHWE I PA3JIMYHBIX BHJIOB JCATCIHBHOCTH:
perieHus mpooOseM, MoucKa, aHajau3a U o0pabOTKHM HH(pOpPMAITUU, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIENOBATEIbCKON  J1€ATeNbHOCTH,
3aHMMAIOIIei Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B npaktuke mnpenopaBaHusi XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK M Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHHs, IPH OINpeeleHUN
collepKaTeNIbHOM  XapaKTEePUCTHKU LeNied W3ydyeHUs TNpeIMeTa HampaBlIeHUEM
NEPBOCTENICHHON 3HAYMMOCTU TPAIULMOHHO TpU3HaéTca (OPMHPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak o0OJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, IPAKTUYECKON
NESTENHHOCTA YENOBEKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3pE€HUS TAKOW IOAXOJ K OIPEACIICHUIO LEeJIed H3YYEHUs
MIpeIMETa SBISICTCS BIIOJHE OMPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS TIABHBIMU IIEJSIMH H3Y4YEHUS TpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBastoTCSA:

e (opMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISIOMICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, B OCHOBE KOTOPOW JIEKAT KITIOUYEBBIC
NOHSTH, PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH,

YCBOEHHUE u MMOHUMaHHE CYILLIHOCTHU JOCTYTTHBIX 0000IeHN
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHUE C UCTOPUEH WX pa3BUTUSL U
CTaHOBJICHUS;

e (GopMuUpOBaHUE U PA3BUTHE NPEACTABICHUM O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB U XMUMHUYECKUX PEAKIHM, HEOOXOIUMBIX i MPUOOPETEHUS] YMEHHI



OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SBICHUH, NUMEIOIIUX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB AESITETHHOCTH, CBSI3aHHBIX C HAONIONECHUEM H
OO0BSICHEHHEM XUMUYECKOTO IKCIEPUMEHTa, COOMIOACHIEM TIPaBU 0€30MacHOTO
oOpallieHusl ¢ BEIeCTBAMHU.

Hapsany ¢ »TuM, comepkaTenbHas XapaKTepUCTHKa IeJed W 3a7ad M3ydeHUus
npeaMeTa B IMporpaMMe MO XMMHHM YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMH TPHOPUTETAMU B CHCTEME CcpefaHero obmiero obOpaszoBanusi. CerogHs B
MpEenoJaBaHUl XMMUU B OOJIbIIEH CTENEeHH OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJEp)KaHUsI OOy4YeHUs], OPUCHTHUPOBAHHON Ha MOATOTOBKY BBITyCKHHKA
o0mieo0pa3oBaTeIbHON  OpraHM3aliM, BJaJACKOImEero He HabopoM 3HaHUWH, a
(YHKIIMOHAIBHONH TpPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSMU aKTHBHOTO
MOJy4YSHUs 3HAHUW ¥ IPUMEHEHHS WX B PEATbHOW KU3HH ISl PEIICHUS TMPAKTUISCKUX
3a/ay.

B cBsi3u ¢ 3TUM Tpu M3y4YeHHH TpeaMeTa «XHMHS» IOMUHUPYIOIEe 3HAYCHUE
NpUOOPETAIOT TaKKe 1SN U 33][a4H, KaK:

amanranus OoOydJarmuXxcs K YCIOBUSM JTWHAMHUYHO pPAa3BUBAIOIICTOCS MUPA,
GopMupoBaHUE UHTEIUICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIbHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHue y 00ydaromMXCs KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIHI),
UMEIOIUX YHUBEPCATbHOE 3HAUYCHHE [JISl PA3IMYHBIX BUJOB ACSTEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHaimm3a U o00paboTku uHOpMaMK, HEOOXOAUMBIX IS
NPUOOPETEHUS OMbITA NEATETLHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHUU
XUMHH, a TaKXkKe I OIEHKH C TMO3UIMH HKOJIOTHYEeCKOr 0e30macHOCTH XapakTepa
BJIIMSTHUSL BEIIECTB M XMMHUYECKHX TPOIECCOB HA OpPraHWU3M YelOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00yYaroNMXcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MNPUOOpPETaTh HOBBIC
3HAaHUS [0 XUMHUU B COOTBETCTBUHU C YKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpeMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTMM [UIsl TOMCKAa W aHaiau3a y4yeOHOH u
HAYYHO-MIOMYJISIPHON MH(pOpMAIMU XUMHYECKOTO COJIEPIKaHuUs;

(GopMupoBaHuEe U pPa3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTMYECKOIO
MBILUICHNUS, HaOII0JaTeNbHOCTH, COOpPAaHHOCTH, AKKypPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHMM U MPOBEIACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHWE y  oOydarommxcsi  yOeXAEHHOCTM B  T'yMaHHCTUYECKOU
HANpaBJICHHOCTH XUMHH, €€ BaXXHOW pOJIM B pEHICHUH TIJI00AIbHBIX MpoOIemM
paIMOHAIBHOTO TMPUPOAOIIOIB30BAHNSA, TIOMOJHEHUS SHEPreTUYECKHX PECcypcoB H
COXpaHEHHUS TMPHUPOJHOTO PABHOBECHSA, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOTro



OTHOWIECHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a TakkKe MPHUOOPETEHUs OIbITa
WCIIOJIb30BAHUSl TIOJYYCHHBIX 3HAHUH JJI TPHHITHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYCCKIUMHU SBJICHUSMH.

B yueObHOM miane cpeaHero ooOmiero oOpazoBaHUsl MpeaMET «XUMUs» 0a30BOTO
YPOBHS BXOJWT B COCTaB MPEAMETHON 00J1acTh «ECTeCTBEHHO-HAYYHBIC MTPEAMETHIY.

OO1iee yuCinO 4acoB, OTBEAEHHBIX JJISl M3YyYEHUS XUMHUHU, HA 0a30BOM YpOBHE
cpeaHero odiiero odpazoBaHusi, coctapisier 68 yacoB: B 10 kimacce — 34 yvaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Hezenmo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepus. XUMHUYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUIO OPTAHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HAaXO0XKACHUE B NPHUPOJE, MOJIYYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MpOCTEHMIINK MPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE U NpPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHHUE), NpuMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KayeCTBEHHAasl peaklMs Ha MHOIOAaTOMHbIe cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpiaerui, aneTAIbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (pU3MUECKHe U XMMHUYECKUE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemrnonos3a kak npupoisbie noauMepbl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumomeircTBHE Kpaxmayia C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJIHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumael.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/IEHUE U ONKCAaHUE EMOHCTPAILIMOHHBIX ONBITOB: JIEHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALUH, CPEAHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO61mue ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAaeMble, TOILIIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTypaIHs aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 107151 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONW XUMHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taonui «[lepuogudeckas cucrema xuMuueckux snementos 1. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, pacU€Thl C HCHOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETaljaoB (Ha mpuMepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DNEKTPOXUMHYECKUI P HANIPSIKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTABHBIE METOJIbl M3YYEHHUS BEIIECTB W MX IPEBpAILCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJLIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
MIOJIyYCHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS 4epe3 UCIIOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, KIacCUpUKaIMs, TMepUOJUIHOCTh, HaOJIIO/ICHHE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3UYCCKHUE BEITMYUHBI U CIMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBLHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMpeAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JarommXxcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIECHUM B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX PHU aHAIU3€ PA3IMYHBIX BUIOB YUYCOHOU NESITEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHS HAyKW €CTh PE3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMU O TEPEIOBBIX TOCTHUKEHUAX COBPEMEHHON OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HM3HUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOMINX 370POBBIO M KU3HH JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUX BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MIPUMEHEHHUsI TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIC IKOJIOTHYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMHU B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIBbHOMU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH TMPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HCITIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYyKax (MaTepI/IH, BCUICCTBO, DHCPTIUA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISATHBHBIE), o0ecTieurBaIOIINe dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B ITIO3HABATEIILHON M COLIMAIBHOM MTPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYIUPOBATH W aKTyaJlU3UpOBaTh  MPOOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCHOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIUICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIb3YyEMbIE B XUMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4eOHBIX IO3HABAaTENbHBIX M MPAKTUYECKUX 3ajady,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHMPOBAHHMS M MPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYNUBOCTH;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNIbHYIO  (GOpMY  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIbI, POpMyIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIHUPOBATH CBOU  MPEJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKOH pabOThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHNe YHUBEPCATBHBIMHU PeryJsSTHBHBIMH JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTEIbCKUX 3ajlad, BBIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckas XUMHUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JJIs1 pEelIeHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YTJIEBOJAOPO/IbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU;, MHUPOBO33PEHUYCCKHUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOU EeSATEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIIONB30BATh XMUMHUYECKYI0 CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTb HMM Ha3BaHUA IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nMYecKue M XMMHUYECKHME CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MEepepadOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBbIE XUMHUYECKHE 3HAHUS IS TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE pEAKUUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3amich ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMH  coOJtoAaTh  MpaBUjia  SKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMepax CrocOOBI
YMEHBIICHUSI W TPENOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHSA Ha OPraHU3M
YeJI0BEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB U
XUMHYECKUX SBICHHM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToOM, HM30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIBHOCTH YETIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, MUThEBAs CO/AA, IUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs, METAJUINYECKasi, BOJOPOHASI) B COCTUHEHUSX, THUII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeiIEHHOMY Kiaccy/rpymnme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSI CHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYeCcKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuMYHBIM IpPHU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHUUYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIUIAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
NIpH XUMHUYECKHX PEaKIMIX, MacChl BEIIECTBA MM 00BEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKUHN
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pEeaKIMu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECCTB, MOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.






