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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHSA (elepanbHOM 00pa30BaTENbHOM MPOrPaMMBI CPEIHEro
obmero oo6paszoBanus (POII COO), mnpencraBiaeHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpemnojgaBaHusi ydyeOHOro mpenmMera
«Xumus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yrmUX OCHOBHBIE
o0Opa3oBaTenbHbIe NMPOTPaMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon no 2025 roga» (Pacnopsikenue IlpaButenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3paboTKe MporpaMMbl 10 XUMUH, K OMPEIEICHUIO 00IIel cTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTUS O0y4aIOUINXCS CPEACTBAMH y4eOHOIro MpeaMeTa «XUMHUS» IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWUJIM KOHIenTyalbHble mojoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJCpKaHUs, Pe3yIbTaToB OOyYeHUs U TPeOOBaHWI K ypPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHMe,  I[OJIydaeMOe€  BBIMYCKHHKaMH  0O01ieo0pa3oBaTeinbHON
OpraHu3alliy, SBISETCS HEOTHEMIIEMOW 4acThio X 00pa3zoBaHHOCTU. OHO CIYKUT 3aBEPILAIOIIUM
ATallOM peaju3allii Ha COOTBETCTBYIOILEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHCTEME XMMHUYECKOIOo O00pa30BaHMs. DTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
npUpoabl, (POPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH KyIbTyphl YEJTOBEKa, a TaKKe SKOJIOTHYECKH
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0POBBIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA yYPOBHE CPEIHEr0 OOMIETO OOpa30BaHUS CPEICTBAMHU YIEOHOTO
npenMera «XuMUs», COJAEpKaHUuE U MOCTPOEHUE KOTOPOTO ONPEEIEHbI B IPOrPaMMe 0 XUMHUHU C
yuéToM cnenn(UKH HAyKH XUMHH, €€ 3HAUCHHs B MO3HAHUH MPHUPOIBI U B MATEPUATIBHOHN JKU3HU
olmiecTBa, a Takke ¢ Y4€ToM OOIIUX IIeNied W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT O0CcoOYI0 poJib B COBPEMEHHOU
LIMBUJIM3AlMU, B CO3JaHUM HOBOM 0a3bl MarepualbHOM KyiabTypbhl. OHa BHOCHUT CBOWM BKJIAJ B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOI'O MBIIUIEHUS, B CO3[JaHHUE LIEJTOCTHOTO MPECTaBIeHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbl U YeJOBeKa, KoTopoe (GopMUpyeTCs B XUMHUHM Ha
OCHOBE NOHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEXY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHS CTajla HEOThEMIIEMO
YaCThI0 MUPOBOM KYyJbTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPYJIa U KHU3HH KKJI0T0 YJIeHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3MJaTeslbHasi, KaKk HayKa BBICOKMX TEXHOJOTUH
HalpasJieHa Ha peleHue ro0aIbHbIX IPo0JieM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECcKO, MUIEBOM, FKOJOTMUECKONH OE30MaCHOCTH U OXPaHbl 30POBBSI.

B cootBercTBHMM ¢ OOIUMH LENSIMU M HOPUHIMIIAMU CpeIHEro ooOmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccbl, 0a30BbIil YpOBEHb M3Y4YEHHs) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloIIMXCs, HEOOXOAUMYIO UM JUIS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMHUEH.

CocrapnsromumMy npeameTa «XUMHs SBISIOTCS 0a30Bble Kypchl — «OpraHudeckasi XUuMHs»
n «O01mas u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsSI KOTOPbIX SBJISIOTCS
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OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH MO HEOPTraHWYECKON XMMHUU (C BKIIOUCHHEM 3HAHUHA U3
o01eil XuMUM) U OpraHuyeckoi XumMun. @OpMHUpPOBaHUE JAaHHON CHCTEMbl 3HAHUH MPH W3Y4YECHUH
npeaMera o0ecrieYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT00Opa3Hs BEIIECTB Ha OCHOBE
OOINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crtpykrypa coaepxkanusi KypcoB — «Opranuudeckass xumus» u «OOmas u HeopraHuyeckas
XUMUs» cpopMUpOBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOAXO0JA K H3YYEHHIO
y4yeOHOro marepuaiga M OOYCIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUK Ha
ONpeleNEHHBIX TEOPETUYECKNX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BELIECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCHUYECKOW TEOPHM CTPOEHUS OpPraHMYECKUX COEJUHEHUH, a
TAaK’K€ Ha YPOBHE CTEPEOXMMMUYECKHUX W DJIEKTPOHHBIX IPEACTABIECHUN O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTUH — OT YIJIEBOJOPOJOB 0
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XvMHM MOTy4aroT
pa3BuTtHe CQOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0O0IIEro oO0pa3oBaHUsS IE€pPBOHAYAIBHBIC
MPEJCTaBICHUS O XUMHUYECKOW CBSI3M, KIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrimom 3peHusi B mpeamere «XuMHS» 0a30BOT0 YpPOBHsSI paccMaTpUBAETCA
W3YYCHHBII Ha YypOBHE OCHOBHOTO OOIIero o0O0pa3oBaHHUS TEOPETUYECKUH MaTepual u
(aKTOJOTHUECKUE CBEICHHS O BEHIECTBAX W XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi 1 HeopraHudeckas XMMHs» 00y4arolMMCsl IPEIOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HAYEHHUE MEePHOJUUECKOro 3aKOHa C OOIIETEOPETUYECKIX U METOI0JIOTMYECKUX MO3UIUi, TITy0xke
MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIUN 3TOTO 3aKOHA — OT 0000Imaroniei 10 00bICHAOMEH 1
MPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
MIPUMEHEHUHU, a TAKXKE€ O XMMHUUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonojHsercas B Kypcax 10 wm 11 KiaccoB sieMEHTaMU  COAEpP)KaHUS, HMEIOLIUMHU
KYJIbTYpOJIOTHUECKUI H TPHUKIAJAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHHMAaHHUIO
B3aMMOCBS3M XUMHUHM C JpPYIMMH HayKaMH, pAacKpbIBalOT €€ posib B I0O3HABaTEIbHOM U
MPAKTUYECKON JIeATEIbHOCTH YeJIOBeKa, CHOCOOCTBYIOT BOCIUTAHMIO YBaKEHHUS K IpOLEcCy
TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKHX NPUIOKEHUH XUMHHU, TTOMOTAIOT BBIMYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAUMMBIX IpoOJieMax, CBA3aHHBIX C XHMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMAIMIO M NPUMEHATh €€ Ui MOMOJHEHHs 3HaHWM, pelieHus
MHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a7ad. B memom coxpepxkaHue
y4eOHOro npenMera «XHMHsS» JAaHHOTO YPOBHS M3y4eHHs OPHUEHTHPOBAHO Ha (OpPMUpOBaHUE Y
o0yyaroluxcsi MUPOBO33PEHUYECKONH OCHOBBI JUIsl MOHMMaHUA (QMIOCO(PCKUX HIEH, TaKuX Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHMYECKOrO0 W OPraHM4ecKoro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM M CTPOCHHMEM, MIO3HABAEMOCTh NPUPOAHBIX SBJICHUM IIyTEM dKCIIEPUMEHTA U
pelieHsl TMPOTUBOPEUM MeXAy HOBBIMH (aKTaMHM M TEOPETUYECKMMHU HPEINOChIIKaAMH,
OCO3HAaHHE POJIM XMMHMM B DPELIEHUH SKOJOTHYECKHX MpoOsieM, a Takke MpolieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHAIIOB.

B mutane perieHust 3a1a4 BOCOUTAHUS, PA3BUTHS U COLMANM3ALMU O0YJaIONIUXCS TPUHATHIE
IIPOrpaMMOil 0 XUMHMM IOJAXOJbl K OIPEAEICHUIO COACPKAHMS W IIOCTPOEHMS IIpeIMeTa
npenycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCAIbHBIX Y4YEOHBIX JAEMCTBMI, HMMEIOIUX 0a3oBoe
3HAYEHHE JJIsl Pa3IMYHbIX BUJIOB JESTENbHOCTU: pelIeHUs npobiem, MorcKa, aHanu3a U o0paboTKu
uHbopManKK, HEOOXOAMMBIX JUIsl MPUOOPETEHUS ONbITa MPAKTUYECKOH M HCCIeN0BaTeIbCKON
JESATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOI'O 001IIero oOpa3oBaHus, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMsA, MPH ONpPECICHHH COACPIKATEIbHOW XapaKTepHUCTUKU
Lenel HM3ydeHHsl IMpeAMeTa HalpaBJIIEHUEM IEPBOCTENEHHOW 3HAYUMOCTU  TPATULMOHHO
npu3Haéress  (GOpPMUPOBAHME OCHOB XUMHYECKOM HayKd Kak O0O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKON JNEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOMU
KyJabTypbl. C METOJIMYECKOW TOUKHM 3PEHHS TAaKOM MOJXOJ K OINPEICICHHUIO Ielell HU3ydeHus
IIpeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO AaHHOM TOYKE 3pEHUsl TJIABHBIMU LEISMU M3Y4YeHUs npeaMera «XuMus» Ha
6a3oBoM ypoBHe (10 —11 xi1.) siBASIIOTCS:

(dbopMUpOBaHHE CUCTEMbl XMMHUYECKMX 3HAHMM KaK Ba)KHEUIIEH COCTaBIAIOIIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHPA, B OCHOBE KOTOPOH JIeXkKaT KITFOYEBBIE MOHATHS, (yHIaMEHTAILHEIC 3aKOHBI
U TEOpUU XHMMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE W TMOHHMMAaHHE CYIIHOCTHU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHWE C HCTOpPHEeH HX pa3BUTUS U
CTAHOBJICHUS;

(dbopMUpOBaHHE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METO/IaX MO3HAHUS BEUIIECTB U XUMUYECKHIX
peakiuii, HeoOXOAUMBIX i TPUOOpPETEHUS YMEHHIl OpHEHTHPOBATbCA B MHpPE BEIIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;
pa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHWEM U OOBSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOTIOICHIEM ITPAaBUI O€30MacHOT0 0OPAIICHHUS C BEIIECTBAMHU.

Hapsiny ¢ stum, conepskarenbHas XapakTEepUCTHKa IIeJied U 3aJad M3Y4eHMs IpeaMmeTa B
IporpaMMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oodumiero oopasoBanus. CerogHs B MpernofaBaHUM XMUMHUHU B OOJbIIEH CTEneHU
OTIAETCS MPEANOYTEHHE TPAKTUYECKOW KOMIIOHEHTE CO/IEp KaHUs 00yUEeHMsI, OpUEHTHPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiy, BIIaJICIoNero He HabopoM 3HaHUH,
a (pyHKIMOHAJIBHON T'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH M YMEHMSIMH AKTUBHOTO MOJYYCHHS
3HaHUUI ¥ IPUMEHEHUS UX B pEaJbHOM )KM3HU JUIsl pEICHUs] IPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TUM npu U3y4YeHHUH NpeaMeTa « XUuMUsS» TOMUHUPYIOIIee 3HaUeHUEe TPUOOpETaroT
TaKkHe LEeH U 3aJ1a4M, KaK:

ajanTtanus 00yJarmnXcsl K YCIOBUSAM JMHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (OPMUPOBAHKE
WHTEJJIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSATEIIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHUEM;

(dbopMupoBaHHE Y 00YJAIOIIMXCS KITFOUEBHIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIINMN ), UMEIOIIHX
YHHUBEpPCATbHOE 3HAUCHHE MJI PA3IUYHBIX BHUJIOB JEATEIHHOCTH: pEIIeHHs] MpoOJieM, TOUCKa,
aHanu3a W 00paboOTKM HMHQPOpMaNUMU, HEOOXOIUMBIX ISl TMPHUOOPETEHUSI OIbITa JEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XUMHUHU, a TaKkKe I OLEHKH C MO3ULUN
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BJIMSHHUS BEHIECTB W XUMHYECKHX IPOIECCOB Ha
OpPraHM3M YeJIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX W TBOPUECKHUX CHOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBbIE 3HAHMS MO XHMHU B
COOTBETCTBUM C >KM3HEHHBIMHU IMOTPEOHOCTSMHU, HCIIOIH30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHBIE
TEXHOJOTHH IS TIOWCKAa M aHaiu3a y4eOHOW M Hay4yHO-TIONMYNISAPHOM MHPOPMAIUU XUMUYECKOTO
COJIepKaHUs;

(¢bopMHpOBaHNE U Pa3BUTHE Yy OOYYArOIIMXCS aCCOLMATHUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXO MBI, B YaCTHOCTH,

MIpH JIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,
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BOCIIUTaHKUE y 00yJaromuxcs yOekIEHHOCTH B TYMaHUCTHYECKOW HAIPaBICHHOCTH XHMUH,
e€ BaXHOH pOJMM B PEIICHUM TIJO00ANBHBIX MPOOJEM palMOHAIBFHOTO MPUPOAOIOIH30BAHUS,
MIOTIOJIHEHHSI DHEPTEeTHUECKUX PECYypCOB M COXPAaHEHHsS HPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOIIEHUS K TPUPOJIC U CBOEMY 3JI0POBBIO, a TAKXKE MPHUOOPETCHHUS
OIbITa WCIIOJB30BAHUS TIOJYYCHHBIX 3HAHHWH U MPHUHATUS TPAMOTHBIX PEHICHHN B CUTYAIHSIX,
CBsI3aHHBIX C XUMHWYCCKUMMU SABJICHUAMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHOH o0sacTn «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OOmiee 4MCIIO YacoB, OTBEAEHHBIX JUIS M3Yy4CHHS XHMHUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmiero oopazoBanus, cocraBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kiacce —
34 gaca (1 gac B HezemIo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMHH

[Ipenmer opraHmdeckoil XMMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHUE W 3HAUYEHUE B IOJIyYEHUU
HOBBIX BEUIECTB U MaTepuaiioB. Teopus crpoeHus opraHndeckux coenqunenuii A. M. bytneposa, eé
OCHOBHbIE NOJOXKeHUs. CTPYKTypHbIe (POPMYJIbI OPraHMYECKUX BemiecTB. ['omosorus, usomepus.
XuMudeckas CBsI3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o KiaacCU(PUKAUMU OpPraHUYECKUX BellecTB. HoMeHKkaTypa OopraHudecKux
COEMHEHMH (cucTeMaTHYecKasl) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOBl M3Y4YEHMsI BEIIECTB M MX IMPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHMYECKHUX BEIECTB M MaTepualaMHd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYIH
OpPraHMYECKUX BEILECTB, HAOIIOICHNE U OMKMCAHNUE IEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BEILIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

Yriesoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHMYECKMH psA. MeTan W 3TaH — MpoCTeulne
MIPE/ICTaBUTENN AIKAHOB: (pU3MYECKHe U XMMHUUYECKHE CBOMCTBA (peaKIMK 3aMELICHUs] U TOPEHMUS),
HaXO0XJACHHE B IPUPOJIE, TOTYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUI psil. DTUIEH U NPONWIEH — NPOCTEHIINE
MIPE/ICTaBUTENIN AJIKEHOB: (U3MYECKHe M XHMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3allin), IOJIy4eHNEe U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetwiOyranueH-1,3: cTpoeHue, BakHEHIINE XUMHYECKUE
cBOMCTBa (peakuus noauMepusanun). [lonydeHre CHHTETHYECKOT0 KaydyKa 1 Pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psll. ALETHIIEH — MPOCTEHIIHIA
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOeHHE, (U3NYECKHe U XMMHUYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUHU, TOPEHNUS ), TOJIyYCHHE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QHU3MUYECKHE W XUMHMYECKHE CBONCTBa (peakiuu
TaJIOTCHUPOBAHUS M HUTPOBAHHWA), MOJYyYEHHE M IpHUMEHEHHe. Jonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue ceOUCMEA (peaKyuu 2anio2eHUuposanus U HUMpOGAHUs), NOLYYeHue u
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npumeHnenue.  TokcHMYHOCTH  apeHOB. ['eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOJAMHU,
MPUHAICKAITIME K Pa3TUIHBIM KJ1accaM.

[TpupoaHble MCTOUYHUKH YIieBOA0poaoB. [Ipupomuslii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ nmpoucxoxaenue. CrocoObl nepepaboTKu HEPTHU: MTePEroHKa, KPEKUHT (TEPMHYCCKHUH,
KaTaJuTHueckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObiTy. KaMeHHBIH yroib U MPOIyKTHI €r0 IepepadoTKH.

DKCIepUMEHTAJIbHBIE METO/bl M3Y4YEeHHs BEIIECTB M HUX IPEBpAIECHUI: O3HAKOMIIEHHE C
oOpa3uamu I1acTMacc, KaydykoB U pe3uHbl, koiuiekiuuu «Hedtb» um «Yromb», MolenupoBaHuE
MOJIEKYJ1 YIJIEBOJOPOJIOB U TallOTEHONPOU3BOAHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJTyYeHHE STUIICHA M U3YUYEHHE €r0 CBONCTB.

Pacuérnsle 3anaun.

Bbruuciienus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO
BEIIECTBA WJIU NPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TAaHON: CTpOEHHE, (GU3NYECKHEe U
XMMUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMU METajUlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHE),
npuMeHeHue. BogopoiHeie cBsi3u Mex 1y MOJIEKYJIaMU CIIUPTOB. J{eficTBUE METaHOIa U 3TaHOJIa Ha
OpraHM3M YeJIOBEKa.

MHoOroaToMHbl€  CIUPTHI. OTWIECHIVIMKOJIbL M TIJIMLEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO LIETOYHBIMU METaJUIAMU, KaueCTBEHHAs peakius Ha
MHOT'0OAaTOMHBIE crnupThl). [lefictBue Ha opranu3m denoBeka. [IpuMeHeHuwe TriIMIEpUHA U
STHJICHIJIUKOJIS.

@DeHoJ: CTpOEHHE MOJIEKYJbl, (U3NUYECKUE U XUMUYECKHEe CBOWCTBA. TOKCMYHOCTh (heHoa.
[Ipumenenue peHona.

Anpneruapl UM kemowuvi. DoOpMalbIETuJl, aueTalbJACTUA: CTPOCHUE, (QUINYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMM OKUCIEHHMS] M BOCCTAHOBJIEHUS, KayeCTBEHHbIE DPEAKIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs W YKCYCHas KHCIIOTHI:
CTpOoeHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 0oOLIMe I Kiacca KUCIOT, PEaKIHs
sTrepudukanym), MoaydyeHHue U npuMmeHeHue. CTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

Crnoxuble 3(Upbpl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosnorndeckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U MoJucaxapuibl). [roko3a —
IPOCTEHIIMIA MOHOCaXapHuI: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucienrne aMMuadHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B TPHUPOJE, NPUMEHEHHE,
6uosiornueckas posb. Dotocunres. PpykTo3a Kak H30Mep IIIIOKO3bI.

Kpaxman u nemnono3a kak OpupojHble nosuMmepbl. CTpoeHHE Kpaxmajla M LEJUIIOJIO3BL.
duznyeckue U XMMHUYECKHE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

DKClepUMEHTAIbHbIE METOJbl H3YYEHHUs BEUIECTB M MX IpeBpallleHui: MpOoBeIeHHE,
HaOJI0ICHNE U OMMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HSTaHoja okcuaoMm Meau(ll)), MHOroaToMHBIX CIHPTOB
(B3aumopelictBue rmuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuclieHHE aMMHAYHBIM
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pactBopoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumoaeicTBHe Kpaxmaia ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOTHI: CBOMCTBA paCTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIMUYECTBA UCXOAHOTO
BEIIECTBA WJIU NPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3oTconepikalie opraHn4eckie CoeIMHEHUsI.

AMMHOKHCIIOTBI Kak aM(pOTepHble OpraHUYecKue coeAuHeHus. Pu3nueckue U XUMUYECKHe
CBOWCTBA AaMMHOKHMCIOT (Ha @puUMepe MnMLuHa). buosormueckoe 3HaueHHWE aMHUHOKHUCIIOT.
[TenTuap!.

benku kak mHpUpOAHBIE BBHICOKOMOJIEKYJISIPHBIE coelMHEHUs. llepBuuHas, BTOpUYHAs H
TpeTU4Has CTPYyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: TUIPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEaKLMU Ha OEJIKH.

OKClEpUMEHTAJIBHBIE METOAbl M3YYEHHs BELIECTB W HUX IMPEBpAIlECHUN: HaONIOJEHUE U
OIMCaHME JIEMOHCTPAIMOHHBIX OTBITOB: JICHATYpalUsl OCJIKOB MPU HArpEBaHWUHM, [IBETHBIC PEAKIHH
OENKOoB.

BbicokomosekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TIOHSATUS XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb IOJUMEPU3ALINM, CPEIHAS MOJIeKyIgpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUH — IIOJIMMEPU3ALIHS U IOJUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METObl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLECHUN: O3HAKOMJICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaY4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MEXINpEeAMETHBIX CBA3CH NpPU U3ydEeHUM oOpraHuyeckol xumuu B 10 kiacce
OCYILLIECTBIISICTCS Yepe3 HCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATUH, TaK H
MOHATHUM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJIEJIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE OHSTHS: SBJIEHUE, HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHalu3, CUHTe3, Kiaccu(uKauus, NEePUOAUYHOCTb, HAOIIOEHUE, HU3MEpEHHe, HKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®dusuka: MaTepus, JHEPIrus, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SJHEPIeTUYECKUN YPOBEHb,
BELIECTBO, TEN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKHUE BEIUUMHBI U €AUHMIIBI UX
U3MEpEHUs.

buonorus: kierka, opraHusM, Ouocepa, oOMEH BelIeCTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBOb, JKUPHI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHosOrNs: MUILEBbIE NPOAYKTHI, OCHOBBI PAallHOHAJIBHOTO MUTAHUS, MOIOIIHE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHUE IpenapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU
XuMmuyeckuid  dneMeHT. AToMm. Sapo aToma, UW30TOMBI.  DJEKTpOHHAs  000JIOYKa.
DHepreTuyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOMTanmu, S-, P-, 0- smementsl. OCOOCHHOCTH
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pacnpesieNieHusi JIEKTPOHOB MO OpOUTANsIM B aTOMAax JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOOB.
DneKTpoHHast KOH(UTYpaLUs aTOMOB.

Ilepnonnueckun 3akoH u Ilepuommueckas cucrema xXuMu4yeckux a3yeMmeHros [l M.
MenpgeneeBa. CBsA3b IEpUOANYECKOT0 3aKoHa U leproanueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
. Y. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMUYECKHX AJIEMEHTOB U 00pa3yeMbIX HMHU MPOCTHIX M CIOKHBIX BEIECTB IO IPyIIaM U
nepuogam. 3HaueHUE NEPUOIUYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBsI3b. Buapl XuMmMudeckoi cBsi3u (KOBaJICHTHAs
HEeMnoJIsIipHas W TMOJspHAas, HMOHHAs, MeTalindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CBsI3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BaleHTHOCTH.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsTe o aucnepcHbIX cucreMax. VIcTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuueckux coefuHeHuil. HoMeHkiaTypa HEOpraHM4ecKux BeIIeCTB.
I'enernueckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumuueckass peakuus. Kiaccupuranus XUMHYECKHMX pPEaKIUid B HEOPraHMYECKOW |
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHMSI MAacChl BELIECTB, 3aKOH COXPAHEHHS W IpPEBpaLICHUs
SHEPTUM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT Pa3IM4YHBIX (QakTopoB. OOpaTUMbIE PpEaKIMHU.
Xumuyeckoe paBHoBecue. @DaKkTOphl, BIMSIOINIME HA COCTOSHME XHUMHYECKOI'O PABHOBECHUS.
[Tpunumn Jle [larense.

DnexTponuTuyeckas auccorumanus. CuibHble W clabble 3JeKTposiuThl. Cpena BOAHBIX
pacTBOpOB BEILIECTB: KUCIIasl, HEUTpaJlibHas, I1I€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M HX MPEBpAIlEHUI: JIEMOHCTpalus
tabmun «llepuognueckas cuctema xumudeckux siemeHToB . M. MenneneeBa», u3yueHue
MOJIeNie KPUCTAJUIMUECKUX pEIETOK, HaOMI0JACHHEe W ONHCaHWE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3fioKeHHWE MEepOKCHJa BOAOpPOJa B MPUCYTCTBHM KaTalu3aTropa,
OIIPEZICNIEHUE CPEIbl PAaCTBOPOB BELIECTB C MOMOLIBI0 YHMBEPCAJIBHOTO WHIAMWKATOPA, PEAKLUU
MOHHOr0 OOMEHa), MpOBEJEHUE NPAaKTUYeCKOHM paldoThl «BiusHUe pa3nuuHbIX (PAKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pac4€rbl Mo ypaBHEHUSIM XMMHUYECKUX PEAKLMH, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacué€Thl ¢ UCIOJIB30BAHUEM TIOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannueckass xumus

Hemerannsl. Tlonoxenne HemetamioB B lleproanueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
J. Y. MengeneeBa M OCOOCHHOCTH CTpOeHHMS aToMoB. (Du3nyeckue CBOHCTBA HEMETAJLIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHoB, cepbl, azora, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COEIUHEHHUI (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOIAHBIX
COCIMHEHHUI).

IIpumeHeHNne BaKHENIINX HEMETAUIOB U UX COETUHEHU.



Mertamel. [lonoxenune metaiwioB B [lepuonnueckoit cucreme xumMuieckux snementos /1. W.
MenpaeneeBa. OcCOOEHHOCTH CTPOEHUS DIIGKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOmue
¢usnueckue cpoiicTBa MeTawioB. CIiaBpl METAUIOB. DJIEKTPOXMMUYECKHUN DSl HaNpsHKEHUH
METaJUIOB.

XHWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATPUH, Kajaui, KaJblMi, MAarHui,
ATIOMUHUM, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCITMHEHUM.

O6mre ciocoObl oy4eHust MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl U3yYEHUsI BEUIECTB U X MPEBPALICHUI: U3yUYEHHUE KOJUIEKIIUU
«MeTtamisl U CIUIaBbl», 00pa3l0B HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4, HAOJt0IeHNE
U ONHCAHHE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX ONBITOB (B3aUMOJEHCTBHE THIPOKCH]IA
QITIOMUHHUS C PACTBOPAMU KUCIIOT U LIEI0UYEH, KaYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJLJIOB).

Pacuérnebie 3anaun.

Pacuérbl macchl BemiecTBa Uil 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, PacuéThl Macchl (00hEMa, KOIMUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO M3 BEIIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B o0ecrieueHHUH SKOJIOTMYECKOM, SHEPreTUYecKol M MUIIeBOW 0e30MacHOCTH,
pa3BuTuu MeAuIuHbL. [loHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIICCTB M XUMHUYECKUX PEaAKIIHi.

[IpeacraBnenuss 06 oOUUX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO MOTYYEHUSI BaXKHEUIINX
BEILIECTB.

UYenoBek B MHpE BEUIECTB M MATEpPUAIOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl [JIsl 3JIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OPraHUICCKHE U MUHEPATBHBIC yI00pEHUSI.

XUMHSLT U 30pOBbE YEIOBEKA: IpaBUJIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparos,
MpaBmia 6€30MacHOT0 UCIOIb30BaHUS MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3ed MpU M3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHSATUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CUHTE3, KiacCHpUKAIMsA, TEPUOJUIHOCTh, HAOIIOJIEHUE, OKCIEPUMEHT, MOJCIHUPOBAHHUE,
U3MEPEHUE, SIBICHUE.

®dusnka: martepus, PHEprus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOIl,
PaINOaKTUBHOCTh, MOJIEKYJa, IHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTrHoe
COCTOSIHHE BEIECTBa, PU3NUECKHUE BEIMUUHBI U €MHUIIBI UX U3MEPEHUsI, CKOPOCTh.

buonorus: knetka, opraHmsM, O3KocucTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHOMOTHSA: XUMHUYECKasi MPOMBINIJIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIHHBIX
MaTepuaos, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, nuieBas MPOMBILIEHHOCTb,
(dapmalieBTHUECKasl TIPOMBIIUIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKITMOHHBIX MaT€PUAJIOB, dJIEKTPOHHAS! TPOMBITIINICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWN HA FA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOUIMMHUCS
MpOrpaMM CpeaHero obiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM H IPEAMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3paboOTKU IJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS IIPOrpaMm
CpenHero o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSTEIbHOCTHBINA OAXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHMSI MPEAMETa «XUMHUS» Ha YPOBHE CPEAHEro o0uero oopa3oBaHusl BbIICICHBI
CJIETYIOIIIHE COCTaBISIONINE:

OCO3HaHME OOYYAIONIMMHUCS POCCHMCKON TPaXJAHCKONW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEW M MCTOPUUECKUX TPATUIUK 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCSI B CBOCH JIESTEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, MPUCYIIMMHU  LEJIOCTHOM cHCTEME XHUMHYECKOTO
o0pa3zoBaHUs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHIECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LIEIH M CTPOUTH
YKU3HEHHBIE TUUIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPEeAMETa «XUMHUS» JIOCTUTAIOTCSA B €MHCTBE yueOHOU
U BOCHHUTATEIbHOW NEATENIbHOCTH B COOTBETCTBHHM C T'YMAHHCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€ajlaMd POCCHMCKOr0 TIpa)laHCKOro OOIlecTBa,
MPUHATHIMU B OOILECTBE HOPMAMM U MpaBUIaMH IOBEACHUS, CHOCOOCTBYIOIIMMH IpoLieccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTUYHOCTH O0YYarOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIbITa MI03HABATEIBHONU U MIPAKTHUUECKOH EATEIbHOCTH 00yUaIOUIUXCs 110 pean3aliy NPUHATHIX B
oO1iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX NpaB M O0s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MIPaBOIOPSIIKY;

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax U TMpaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTU MpPU CO3/JAaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh W NPUHHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JPYTUX
IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUe€OHOH NesATeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclE€1I0 OT€YECTBEHHON XUMHUU;

yBa)XKeHMsI K MPOLIECCY TBOPUYECTBA B 00aCTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHMS TOT0, YTO JOCTHXKEHHS HAYKH €CTh Pe3y/IbTaT JIUTENbHBIX HAOIIOICHUHA, KPOITOTIMBBIX
HKCHEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHaIl3€e nH(OpMaLun
0 MePEeIOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHS;
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CIIOCOOHOCTH OILICHMBATh CHUTYallH, CBS3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TIPUHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OLICHUBAaTh CBOE IIOBEACHUE M TMOCTYNKHA CBOMX TOBapUUIEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOro oOpasa KH3HH, HEOO0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJIoIeHUsI PaBUJT OE30MaCHOT0 00paIleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYZIOBOI1 1€ATEIbHOCTH;

MMOHUMAHUS [ICHHOCTH TIPABWJI WHIUBUAYATBHOTO M KOJJICKTUBHOTO OE30MaCHOTO TTOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HaHHUS TMOCHEACTBUM W HENPUITHUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCHIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKOM  JESATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHUH MPAKTUYECKHX 3a7ad COIMAILHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3yUeHHUIO TPO(eCcCuii pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHH;

YBXKEHUSA K TPYY, JIOASIM TPYyJa U pe3ybTataM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJILHOW TPACKTOPUH oOpa3zoBaHusl, Oymyliei
npodeccun U peanm3anuyd COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTUYECKH I€JIECO00PAa3HOTO OTHOMICHHUS K MPUPOJIE, KaK WCTOYHHKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TJIO00ANTBHOTO XapaKTepa HKOJOTHYECKUX MpoOIieM, BIUSHHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE PUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH JUIsl PEHICHUS BOIPOCOB
paIrMoHAIBHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENpUATUS ACHCTBUN, NPUHOCAIIMX BpEJ OKpYKaroUlell NpUpPOJHOM Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArOMPUSATHBIE HKOIOTUYECKUE TOCIEICTBUS TPEIITPUHUMAEMBIX
JENUCTBAN U NPEAOTBPAIIATh UX;

HaJU4Usl PaA3BUTOrO DKOJIOTMYECKOTO MBIIIJICHUS, HSKOJOTUYECKOW KYJIbTYphI, OIBITA
JEATEIbHOCTH  SKOJIOTUYECKOW  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATENbHON, KOMMYHUKATUBHOW W COIMATBHON MPAKTHUKE, CIOCOOHOCTH U yMEHHUS aKTUBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeMUUKN XUMHUU KaK HayKd, OCO3HaHuUi e€ poiau B (popMuUpoBaHUU
paIlMOHATBPHOTO HAYYHOTO MBIIIIEHUS, CO3AaHUH IEIOCTHOTO MPEACTABICHHUS] 00 OKpY)KaromeM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JIeM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;
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yOex1EHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JAJs COBPEMEHHOW IMBMIM3alMU: B €€
T'YMaHHCTUYECKON HAMpaBICHHOCTH W BaXKHOW POJM B CO3JaHMM HOBOW 0a3zbl MaTepHaIbHON
KYJIBTYpBl, PEIICHUH TI00aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBON U SKOJOrMUECKONH 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00eCIIeYeHUN
YCIIOBHMH YCIIEIIHOTO TPYZAA U 3KOJOIMYECKH KOM(pOPTHOM JKU3HU KaXKI0T0 4ieHa 00LIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB  II03HAHUA,
UCTIOJB3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJIYy4YaeMble 3HAHHS IS
aHaJIM3a U O0BACHEHUS SBJICHUN OKPYXKAIOLIEr0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHMUSI
nenaTb 00OCHOBaHHbIE 3aKJIIOUCHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C LIEJIbI0
IIOJIy4YE€HUS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BATh XUMHUECKUE 3HAHUS ISl pEIIeHUs MpodJieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEphIBHOMY OOpa30BaHUIO M C€aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTIIMH;

HHTepeca K 0COOEHHOCTSAM TpyJia B pasjInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS yU€OHOro npeamera « XuMus» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBIE Ui (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCS MEXAUCIUILTTUHAPHBIC
(MexXIpeIMeTHBIE) O0IeHayUYHbIe TOHSTHSI, OTPAKAIOIUE 11€JIOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHGIII/I(i)I/IKy MCTOJOB ITIO3HAHUA, HCIIOJIB3YCMBIX B C€CTCCTBCHHBLIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, SBJIEHUE, IPOLECC, CUCTEMA, HAy4YHBIM (akT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeI0BAaHUE, HAOIOICHHE, H3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE yuyeOHbIE JAeHcTBUA (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecrnieunBaroniye GopmupoBaHue (HyHKIIMOHAIBHON TPaMOTHOCTH M COIMAJIBHOM KOMIIETCHIIMH
o0ydJaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ HWCIOJB30BaTh  OCBOCHHBIE  MEXIAMCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHHUS U YHHUBEpcajbHble YydeOHble MACWCTBHS B TIO3HABaTeNbHOM U
COLIMAJIBHOM MTPAKTHKE.

MertanpeameTHble  pe3yibTaTbl OTPAKAalOT —OBJAJACHHE YHHUBEPCAJIbHBIMU  Y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBiaeHne YHHMBEPCAJILHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOATENbHO  (GOPMYIHPOBATh U  aAKTYaJIU3UpPOBATh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarh;

OTIpEeAENATh IIeN JAEATEIbHOCTH, 3a/JaBas MapamMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTDB PE3YJIIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA,

HCIIOJIB30BaTh IIPU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapaKkTepHble TMPU3HAKK TIOHSATUA ¥  yCTaHABIMBaTh WX B3aHMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIINE TIOHATHUS JUII OOBSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA,

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBJIMBATb NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIAY N3YUACMbIMU SABJICHUAMMU,

12



CTPOUTH JIOTUYECKHE PACCYKICHUs (MHAYKTHBHBIEC, TEAYKTHUBHbBIC, 110 aHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEYHsI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKJIFOUYEHNS;

IIPUMEHATh B IPOLECCE IO3HAHUS, MUCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, NIPeoOpa3oBbIBaTh MOJICNIbHBIE MPEACTaBIECHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XUMHUECKOW pEaKIMW — TPH pEIIeHUH  Y4eOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHATh HAa3BaHHbIE MOJICIbHBIC IIPEICTABICHUS IS
BBISIBJICHUSI XaPAKTEPHBIX IPU3HAKOB U3y4acMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

dbopmynHMpoBaTh LETM W 33Ja4d  UCCIENOBaHMS, HCIIOJIB30BaTh MOCTABJICHHBIE H
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI JAJIS
(bopMHpPOBaHUS THIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIaJIE€Th HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIOAATh 3a XOJAO0M IPOLECcCa, CAMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (OpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIE0BaHMs, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHOU
pabore;

npuoOpeTaTh ONBIT YUYECHHUYECKOW MCCIENOBATEIbCKOW M TPOEKTHOM JEATeNbHOCTH,
HpPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB peIIEeHUs
IIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOA0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMANNU (HAYIHO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble TOCOOMs, pecypcsl VHTepHera), aHaIM3UpPOBATh
MHGOpPMALMIO pPa3IMYHbIX BUIOB U (GOPM MPEACTaBICHUS, KPUTHYECKU OLIEHUBAaTh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;

(¢bopMynpoBaTh 3aMpochl W TNPUMEHSATh pa3IMYHbIE METOAbl NpPU IOUCKE U OTOOpe
uHpopManuy, He0OXOJUMOI [T BBIMOJIHEHUS YUeOHBIX 33a]a4 ONPeIeIEHHOTO THIIA;

npUOOpeTaTh OMBIT MCIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEACTaBICHUS HHPOPMALMK (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCMOJb30BaTh HAy4YHBIM S3bIK B KauyecTBe CpeAcTBa IMpH paboTe C XUMHUYECKOH
nH(popMaLyen: IPUMEHATh MEXIIpeAMETHbIE (pU3NUeCKne U MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
(dhopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OByagenne yHMBepCaJbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbl B XOJi€ JUAJIOra W/WIM JUCKYCCHH,
BBICKa3bIBaTh  HJeH, (OpPMYIHpOBaThb CBOM MPEAJOKEHUS OTHOCHUTEIbHO  BBINOJHEHUS
MIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3EHTALMEH pe3yJbTaTOB I103HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIHO HJIM COBMECTHO CO CBEPCTHHUKAMU IMPH BBIMOJIHEHUH XMMHUYECKOTO IKCIIEPUMEHTA,
MPaKTU4YECKOH pabOThl MO MCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alid y4yeOHOro
npoekta ¥ (OpMYIMPOBATh BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA IMyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS U 0OMEHa MHEHUSIMH.

OBiajeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1€fiCTBUAMM:
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CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO MO3HABATEIBHYIO JESITEIHHOCTD,
ompezenss €€ eI W 3aJayd, KOHTPOJMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeajaraeMblii aITOPUTM JCHCTBUI TPHU BBIMOJHEHUU YYEOHBIX M HMCCIEAOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO MX pPElICHUS ¢ y4ETOM TOJYYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIECHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEICTABICHUA O XMMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAY4HOM
KapTUHbl MHUpA, POJIM XMMHUHU B IO3HAHUU SBJICHUHA NPUPOAbI, B (OPMUPOBAHMM MBILUICHUS U
KyJIbTyphl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
MIPaKTUYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 30pOBBIO U
IIPUPOIHOM cpene;

BJIQICHUE CUCTEMOM XMMMUYECKUX 3HAHUMN, KOTOpasl BKIKOYAET: OCHOBOIOIATAIOUINE IOHTHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJIEKTPOHHAas O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCT, XMMHYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJIIpPHAsl Macca, MOJIIPHBIM 00BEM, YIIIEpOAHBINA CKelleT, (yHKIMOHAIbHAs
rpymmna, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIVIEBOAOPObL, KUCIOPO.
U a30TCOJEpKallUe COCTUHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opraHmdeckux BemiectB A. M. byrieposa,
3aKOH COXpPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XHMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IIOHMMAHUS NPUYMHHOCTH U CHCTEMHOCTU
XUMUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAaKTHUECKOMN
NeSITEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKTepPHbIE MPU3HAKU MOHATUH, yCTaHABIMBATh UX
B3alMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATUS INPU OMNMCAHUU COCTaBa, CTPOCHUS M
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHOM) (HOpMYIT OpraHMYECKUX BEIIECTB U
YPaBHEHUII XMMHYECKUX PEAKIHUI, N3rOTABIMBATh MOJEINA MOJIEKYJ OPraHMYECKHX BEILECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAAJIEC)KHOCTh H3YUYEHHBIX OPraHUYECKHX
BEIIECTB 10 HUX COCTaBY M CTPOEHUIO K OIpeNeN€HHOMY Kjaccy/Tpynne COeIUHEHUMH
(YraeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHHS, BHICOKOMOJIEKYJIAPHBIE COSIMHEHMS),
JIaBaTh WM Ha3BaHWs 10 cucremarmdeckod Homenkinatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX OPraHWYECKUX BEIIECTB (PTUJICH, TNPOMMJIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (peHo, GopMabAerul, aleTalbIeru, MypaBbiuHas KUCI0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEapUHOBAsl KUCJIOTA, TII0K03a, (PpyKkTo3a, KpaxMal, LeJUI0J03a,
TJIALKH);

c(OPMUPOBAHHOCTh YMEHHS ONpPENEIsITh BUABl XUMHYECKOM CBA3M B OpPraHHMYECKHX

COCANHCHUAX (O)II/IHapHBIC u KpaTHBIe);
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c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IMOJOKEHUS TEOPHUM CTPOCHHUS OpPraHUYEeCKHX
BemiectB A. M. BytnepoBa ansi OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHHUS MACChI BELIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (GU3NUECKHE U XUMHUUYECKUE
CBOMCTBA TUMHYHBIX NPEACTABUTENCH PAa3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, 3TaH,
STWJICH, TPOIUWJICH, amneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH30J, METaHOJN, ATAHOI,
STWJICHIJIUKOJb, TIUICPUH, (EHOJI, aleTallbJeTu/l, MypaBbUHAs M YKCYCHas KHCIIOTHI, TIIOKO3a,
Kpaxmall, [eJUII0J103a, aMUHOYKCYCHasl KHUCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKUUH C HMCIOJIb30BAHMEM CTPYKTYPHBIX
opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKU YTIIEBOJOPOIHOTO ChIphbs (He(DTh,
MPUPOJAHBIN Ta3, yrojb), crocoObl UX NepepabOoTKM W TMPaKTUYECKOe MPUMEHEHHE IPOTYyKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS TI0 XUMUYECKUM YPaBHEHHSAM (MacCChI,
00BEMa, KOITMYECTBA HCXOTHOTO BEIIECTBA MJIH MPOIYKTa PEAKIIUU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUHN BIa/JE€Th CUCTEMOW 3HAaHWM OO0 OCHOBHBIX METOJaX HAay4YHOTO
MMO3HAHUS, UCIIOIB3YEMbIX B XUMUU TIPH U3yYCHUH BEIISCTB U XUMUYCCKHX SIBJICHUH (HAOIIOICHNUE,
M3MEPEHHE, SKCIIEPUMEHT, MOJACIIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATHSA PEIICHUM B KOHKPETHBIX JXMU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BELIECTBAMHU U MX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOJIATh TPAaBWJIA IOJIB30BAHHS XHMHUYECKOW TOCYIOH W
1abopaTOpHBEIM 00OPYIOBAHHEM, a TaKXKe MpaBWIa OOPANICHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBIITOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBHIMNOJIHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpailieHuss OPraHUYeCKHX BEIECTB IMPU HArpEeBaHWM, IMOJTYYECHUE JITHIICHA U U3YYCHHUE €ro
CBOMCTB, KQaU€CTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpPEBaHUH,
I[BETHBIE PEAKIIMH OENKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKU OE30MACHOCTU MIPU OOpallleHuu
C BemlecTBaMH M J1a0OpaTOPHBIM OOOPYIOBaHUEM, MPEJCTABIATH PE3YNbTAaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA U (OpMYyTUPOBATh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUUYECKYI0 HWH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c(hOPMHUPOBAHHOCTh yYMEHHI COONIIOAAaTh TpaBWjIa OSKOJOTUYECKH  I11eJIeCO00pa3HOTO
MOBEJEHNUs B OBITY W TPYAOBOWM JESITEIBHOCTH B IEJSX COXPAHEHUS CBOETO 3J0POBbSI H
OKpY’Karollled NPUPOJHOM Cpenbl, OCO3HAaBATh OMACHOCTb BO3JECUCTBUS HA YKUBBIE OPraHU3MbI
onpeeaEHHBIX OPraHNYECKUX BEIECTB, TOHMUMAas cMbIca nokazatens [IIK, noscHATh Ha mpumepax
CIOCOOBbI YMEHBIIICHUSI ¥ IPEJOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTaHU3M YeJIOBEKa;

JUTsT O0YyYaromuXcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHUE NPHUMEHSTH
3HAaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHHUS BEUIECTB U XUMHUECKHUX SBJICHHIA;

JUISL CJIETIBIX U CNAOOBUIANINX OOYUYaIOUIUXCS: YMEHHE UCIOIB30BaTh PelbeHO-TOUCUHYIO
cucteMy obo3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
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c(hOpPMHUPOBAHHOCTD TMPEACTABICHUI: O XUMHUYECKONW COCTABJISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MUpA, POJIM XUMHUU B TIO3HAHWUU SIBICHUH MPHPOMABI, B ()OPMUPOBAHUU MBILIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi peUIeHHUs
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBI0 HU
MPUPOIHOI CpeJIe;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOIATAIOIIHE TTOHATHUS
(XMMHUYECKHUIl JIEMEHT, aTOM, H30TOI, S-, P-, - DIEKTPOHHBIE OPOMTAIM ATOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIApHBIA 00BEM, BaJCHTHOCTb, OSJIEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCICHHUS,
XUMHUYECKas CBsA3b (KOBaJEeHTHAs, HWOHHAas, METaJUIMYecKas, BOJOPOJAHAs), KpHCTAJUIMYECKas
peméTka,  TUNBl  XMMHUYECKMX  pEaklMi,  pacTBOp,  AJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAS JUCCOLMALIUS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKlvy,
XMMHUYECKOE pABHOBECHE); TEOPHUM U 3aKOHBI (T€OpUS DIIEKTPOJIUTHUYECKON JIMCCOLMAIINU,
nepuoanueckuil 3akoH /. 1. MenneneeBa, 3akOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
Y TpPEBpaIICHUsI SHEPTUU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHYECKHUE 3HAHUSA, JIEKAINE B OCHOBE IOHUMAHUsS IPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKUX sIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBAaX, COCTaBe, IONYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWUITUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUYECKON
NEeATEIbHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh YMCHHU BBISIBIISITh XapaKTEPHBIC MPU3HAKH TIOHATHH, YCTAHABIIUBATH UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUU HEOPraHUYECKUX BEILIECTB
U WX NPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XHMHUYECKYI0 CHMBOJIMKY Ui COCTaBIICHUS
(bopMyJT BEIIECTB M YPaBHCHUN XUMHUYECKHX peakiuid, cucteMaTnyeckyto Homenkiarypy (IUPAC)
Y TPUBUAIbHBIC HA3BAHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIU ras, YrJIeKHUCIIBbIA ras,
aMMHaK, raméHasi u3BeCTh, HeraléHas u3BecTb, TUThEBas COJa, MUPUT U JAPYyTUe);

c(OPMHPOBAHHOCTh YMEHHH ONpPENEeNiATh BAICHTHOCTh U CTEIECHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJl XMMHUYECKOW CBSI3M (KOBaJEHTHAs, HOHHAs,
MeTaJUIMYecKasi, BOJOPOAHAs) B COEAUHEHUSAX, TUIl KPUCTALIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJEKYNsSpHas, WOHHAs, METaJlInyecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPraHMUECKHUX BEIIECTB 110
X COCTaBy K OIpenelEHHOMY KIacCy/TpyIie COeAUHEHUW (TPOCThie BEIIlecTBa — METAJIbl U
HEMETAaIJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM pacKphIBaTh CMBICT TIepuoanueckoro 3akona [[. . Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENbHYIO U MPOTHOCTUUYECKYIO () YHKIUY;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh DIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHTOB 1—4 nepuonos Ilepuoanueckoit cucrembl xumuueckux 3nemeHTos [[. 1. Menneneesa,
UCIIOJNIB3YS TIOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPrETHYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMHYECKHUX JJIEMEHTOB M HUX COEAMHEHUH IO NEpHOoJaM H
rpynnam Ilepuoauueckoit cucremsl XxuMuueckux 3iueMeHToB . . Menzaeneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHE CBOWCTBA
HEOPraHWYECKNX BEIIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPKAATH CYIIECTBOBAHWE T'€HETHYECKOMN
CBA3M MEXKJy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIBI0 YPaBHEHHMI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;
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c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKHUE PEAKIHH 10 Pa3InYHbIM
MpU3HAKaM (YUCIIy U COCTaBY PEearupyroninux BEMIeCTB, TeIioBoMy 3D (eKTy peakiunu, n3MEHESHHIO
CTETIEHEeH OKMCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIACTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBIISITh YPABHEHHUS PEAKUUN Pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YpaBHEHHUS peakUUid HOHHOTO OOMEHa, y4YUThIBas YCIIOBUS, NMPU KOTOPBIX STH
peaKIu UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, MOATBEPKAAIOIINE KAYeCTBCHHBIN COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
PeaKIMii TOCPEACTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIHH OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XHUMHYECKOro paBHOBECHS B 3aBUCUMOCTHU OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [llaTtense);

c(hOPMUPOBAHHOCTh YMECHHI XapaKTEPH30BATh XMMHUECKUE MPOIIECCHI, JICKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TMOJIY4€HUS CEepPHOM KHCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
npejacTaBieHuii 00 OOIMX HAy4YHBIX MPUHIUMNAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HWCIOIH30BAHUEM TIOHSTHUS
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE», 00BbEMHBIX OTHOLICHHUH ra30B MPU XUMHUUYECKUX PEAKIIHSIX,
Macchl BeUIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM O0bEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peaky Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChI BEIIECTB, IPEBPAILICHUS K COXPAHCHUS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOIOJIATh MpaBWJIa IOJb30BAHHUS XMMHYECKOW TOCYHOH U
1abopaTopHBIM 000PYIOBaHHEM, a TaKXe IMpaBHiia OOpalICHHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH M BBINOJIHATH XUMHUYECKHH JKCIEPUMEHT
(paznoskeHue MepoKCUaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTopa, ONMpeAeNeHUEe CPelbl pacTBOPOB
BEIIECTB C TTOMOIIbIO YHHBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3NUYHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkilfy, peakIIid HOHHOTO 0OMEHa, Ka4yeCTBEHHBIE PEaKIIMU Ha Cyib(ar-, kapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHs, PEUIEHHWE OSKCIEPUMEHTAIBHBIX 3a7a4 IO TeMaM
«Metamnel» u «HemeTtannel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MAaCHOCTU TPHU
oOpallleHuu ¢ BelIeCTBaMU U JIa0OpaTOPHBIM O0OpYyIOBaHUEM, TNPEIACTABIATH PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (¢GOpMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUNA U
(hopMynupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUUYECKYI0 HWH(MOpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MAaCCOBOI KOMMYHUKaUU, THTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh yYMEHUH COOJIOJaTh MpaBHJA SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEJEHNUs B OBITY W TPYAOBOW JESATEIBHOCTH B IIEISAX COXPAHEHUS CBOETO 3J0POBBbS H
OKpY’Kalollled MPUPOAHOM Cpenbl, OCO3HABaThb OMACHOCTb BO3JECUCTBUS HA YKUBBIE OpPraHU3MbI
OnpeAeNEHHBIX BEIIeCTB, MOHUMas cMbicn mokazatens [IJIK, moscHATH Ha mpuMepax crocoObI
YMEHBIIIEHUS U TIPEAOTBPAIEHUS X BPEIHOTO BO3JACHCTBHUS HA OPTaHU3M UEJIOBEKA;

JUIsT O0YyYaromuXcsi C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE TPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKHUX SBJICHHIA;

JUISL CJIETIBIX U CIAOOBUIAIINX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mist 3anucu XuMudeckux Gopmy.
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