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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHHM Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMUI K pe3yabTaTaM OCBOCHUS (elnepatbHON 00pa30BaTeNbHONW MPOrpaMMBbl CPETHETO OOIMIETO
obpazoBanus (POII COO), npencraBieHHbx B DenepaabHOM TOCYIapCTBEHHOM 0Opa30BaTEbHOM
crangapre COO, c¢ yuérom KoHuenmum mpenogaBaHus YdeOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit @enepariy, peaqnu3yonnx OCHOBHBIE 00pa3oBaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MoJ0kKeHUHN «CTpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha
nepuon 10 2025 rona» (Pacnopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbI TI0 XMMUH, K OTIPEICTICHUIO O0IIIEH cTpaTeruu 00ydeHus,
BOCITUTaHMS U Pa3BUTHUS 00YyYaIOIINUXCS CpeliIcTBaMU yueOHoro npeamMera «Xumus» st 10—11 knaccos
Ha 0a30BOM ypoBHE cocTaBWiIM KoHIenTyalbHble nonoxeruss @I'OC COO o B3auM0o00yCIIOBICHHOCTH
TeNeH, CoIepKaHusl, pe3yIbTaTOB 00y4eHHS U TPeOOBaHUI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

Xumudeckoe 0O0pa3oBaHUE, TMOJy4aeMO€ BBIMYCKHHUKAMU 00I111e00pa3oBaTeIbHON OpraHu3alii,
SBIISICTCSI HEOTHEMJIEMOH 4YacThl0 WX oOpa3oBaHHOCTH. OHO CIIY)KUT 3aBEpIIAIONIAM ATAIIOM
peanu3aiiy Ha COOTBETCTBYIOMIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, IPUCYIIUX IETOCTHOU
CHCTEME XHMHYECKOTO OO0Opa3oBaHUS. OTH IIEHHOCTH KacaroTcs TIO3HAHUS 3aKOHOB IPHPO/IHI,
(dbopMUpOBaHHUS MHPOBO33PEHHSI M OOIIEH KYJIbTYphl YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAHHOTO
OTHOIIEHWSI K CBOEMY 3/IOPOBBIO W TIPHPOJIHOW cpere. Peammsyercs xumudeckoe oOpa3oBaHUE
00y4JaroIMXxcsi Ha YpOBHE CpeHEro o0mero o0pa3oBaHus CpeACTBAMU YU4EOHOTO MpeaMeTa « XUMUS,
coJiepKaHKE U MOCTPOEHUE KOTOPOIO OINPEIENIEHb! B IPOrpaMMe 10 XUMUH € yIETOM crienu(UKU HAyKU
XUMUH, €€ 3HAYCHHs B MO3HAHUU MPHUPOJbl U B MAaTEpUAIbLHOW >KU3HU OOLIECTBA, a TaKXKe C y4ETOM
oOImMX Leael U NPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEAHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHUSL Kak 3JIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK MIpaeT ocoOyi0 poJib B COBPEMEHHOMH
LUUBWIN3ALMY, B CO3JAaHUM HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(opMUpOBaHHE PALMOHAIBHOTO HAyYHOI'O MBIIUICHHS, B CO3[JaHME LEJIOCTHOTO IPEJICTAaBICHUS 00
OKpY>KaroIlleM MHUpE KaK O €IUHCTBE MPUPOJIbl M YEIOBEKA, KOTOpoe POpPMUPYETCS B XMMHUU Ha OCHOBE
IIOHMMAaHUS BEIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUpa, OCO3HAHUS B3aMMOCBSI3U MEX/y CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMOJEHCTBYS C APYrUMH €CTECTBEHHBIMU HayKaMH, XHMUsS CTajla HEOThEMJIEMOM 4YacTbiO
MHUPOBOM KyJIbTYpbI, HEOOXOUMBIM YCIOBHEM YCIIEIIHOTO TPYAA U JKU3HU KaXKJOr0 4jeHa OOlIecTBa.
CoBpeMeHHas XMMHs KaK HayKa CO3HUJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha
peleHre riao0anbHbIX MpoOIeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — ChIPbEBOI, 3HEPreTHUYECKOH,
IIUILEBOH, FKOJIOTMUECKONW O€3011aCHOCTH U OXPaHbl 3J0POBbSL.

B cootBercTBUM ¢ OOMMMHU LEISIMH U NPUHIMIAMH CPEAHEro oouiero oO0pa3oBaHMs COJEpKaHUE
npeamera «Xumus» (10—11 kmacebl, 6a30BbI YpOBEHb M3Y4YEHHUSI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOWIEKYJAbTYPHYIO TMOJATrOTOBKY  OOydYaroUIMXCs, HEOOXOJAMMYIO UM i BbIpaOOTKHU
MHUPOBO33PEHUYECKMX OpPUEHTUPOB, YCHEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA, MPOJOJDKEHHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CoCTaBifIOIIMMHE TpeAMeTa «XUMHs» SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUMHs» U
«O0mas u HeopraHuveckass XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKu: cHCTeMa 3HaHMH MO HEOPraHWYecKOW XMMHUH (C BKIIOUECHHEM 3HAaHUM U3



oOmield XuMUM) U opraHudeckoi xumuu. PopMUpoBaHHME JAHHOW CHCTEMBbl 3HAHMWA TPU H3YYECHUU
npeaMera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3ysl BEIIECTB HA OCHOBE OOIINX
MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranmueckass xumusi» u «OOmas U HEOPraHWYECKAsT XUMHUS
chopMupoBaHa B TporpaMMme MO XMMHUU Ha OCHOBE CHCTEMHOTO TOJXOJa K H3YYCHHI0 Y4eOHOTO
Marepuaia W OOYCIIOBJICHAa HMCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWA Ha ONPeACTIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XMMHUM BEIIECTBA PacCMaTPHUBAIOTCA HA YPOBHE
KJIACCUYECKOU TEOPUHU CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKUX U
ANIEKTPOHHBIX TMPEJCTaBICHUN O cTpoeHuu BemecTB. CBeneHMs 00 M3y4aeMbIX B Kypce BeIleCTBax
JAIOTCS B Pa3BUTUH — OT YTJIEBOJIOPOOB /IO CIOXKHBIX OMOJIOTUUECKH aKTHBHBIX CO€IMHEHUM. B kypce
OPraHWYEeCKOW XUMHUMU TIOJNYy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHus MepBOHAYAIBHBIC MPECTABICHUS O XUMUUECKOU CBA3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOM peaKIlnu.

[Ton HOBBIM yriiOM 3peHUs B MpeAMETe «XUMHs» 0a30BOTO YPOBHSI pacCMaTPUBAETCS M3YYCHHBIM Ha
YpOBHE OCHOBHOTO 0011ero oOpa3oBaHMs TEOPETUUYECKUM MarepHal M (PAKTOJIOTHYECKHE CBEICHHS O
BEIIECTBAaX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas XUuMUs)
oOyyarouuMcsi MpeloCTaBIIeTCd BO3MOKHOCTh OCO3HAaTh 3HAYEHHE IEPUOJUYECKOr0 3aKOHa C
00IIETEOPETHUECKIUX M METOJOJOTHYECKUX TO3UIMNA, TIIYyO)KE TIOHITh HCTOPUYECKOE W3MEHEHHE
(YHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHWN O BAXKHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBaX U MPUMEHEHUH,
a TaKke O XMMHUYECKUX PEaKIMSAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAaHUs JIOMOJHSAETCS B
Kypcax 10 u 11 kmaccoB aneMeHTaMH COAEpKaHUs, UMEIOIUMHU KYJIbTYPOJOTHUYECKUA M MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT IOHUMAaHHMIO B3aMMOCBS3M XHMHUU C JPYTUMHU HayKaMmu,
PacKpbIBalOT €€ pojib B MO3HABATEIbHOW M MPAKTUUYECKOW IESTENbHOCTH 4YelOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXKEHHsI K IpoIleccy TBOpYECTBA B 00OJACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUI
XUMHH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MTpoOeMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HMHPOPMAIMIO U MPUMEHSTH €€ JUIsl MOMOJHEHUS
3HaHUM, PELIEHUs WHTEJUIEKTYaJbHbIX U SKCIEPHUMEHTAIbHBIX HCCIIEIOBATEIbCKUX 3a1ad. B nenom
colepkaHue ydeOHoro mpenmera «XHUMHS») JIaHHOTO YPOBHS H3YYEHHS OpPUEHTHPOBAHO Ha
¢dbopmupoBaHre y oOy4yaroluxcs MHPOBO33PEHUYECKOW OCHOBBI I MOHUMaHHS (PHIOCOPCKUX HICH,
TaKMX KaK: MaTepHajlbHOE E€IMHCTBO HEOPTraHMYECKOTO W OPraHu4ecKoro MHpa, 0OYCIOBJIEHHOCTh
CBOWCTB BEIIECTB HMX COCTaBOM U CTPOEHHEM, [O3HABAEMOCTb IPUPOJIHBIX SBJICHUN IMyTEM
OKCIEPUMEHTa U pEIICHUS TMNPOTHBOPEUUNA MEXKAY HOBBIMU (PakKTaMHM M  TEOPETUYECKUMU
MPEANOCHIIKaMU, OCO3HAHHME POJIM XMMUU B PEIICHUU 3KOJOTHYECKHX MpOoOIeM, a Takke Hpodiem
cOepekeHUs SHEPTeTHYECKUX PECYPCOB, ChIPhs, CO3JJaHMsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnmane pemeHus 3ama4 BOCHHUTAHHWS, PA3BUTHS W COIUAIM3ALMU OOYYArOMIMXCS MPHUHSTHIC
MporpaMMoON MO0 XUMHUHU TMOAXOAbl K OINPEACNICHUIO COJEpKaHUs U TIOCTPOEHUS IpeaMera
MpelycMaTpuBaoT (pOpMUPOBAHUE YHUBEPCAIBHBIX YU4EOHBIX JEHCTBUN, UMEIOMINX 0a30BO€ 3HAUCHUE
JUIS pa3TUYHBIX BUIOB JIESATEILHOCTH: pelleHHs MpooIeM, MorcKa, aHanu3a u 0opaboTku nHpopmanuu,
HEOOXOMUMBIX Ui TMPUOOPETEHHs ONbITa MNPAKTUYECKOM U HCCIEAOBATEIbCKON eATeIbHOCTH,
3aHUMAIOLEN Ba)KHOE MECTO B MO3HAHUM XUMHMH.

B mpakTuke npenogaBaHus XMMHUH KaK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, TaK U HA YPOBHE
CpeaHero o01ero o0pa3oBaHus, MPH OMPECTICHUU COACPKATETFHON XapaKTePUCTUKHU HeNiel N3ydeHUs
mpeaMeTa HampaBleHHEM IEePBOCTEIICEHHOW 3HAYMMOCTU TPATUIIMOHHO MPHU3HAETCS (POpPMUPOBAHUE



OCHOB XMMHUYECKOW HayKd KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOW JESTeIbHOCTH
YeJI0BEKAa U KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOW KyJIbTypbl. C METOAMUYECKON TOUYKM 3pEHUS] TaKO
MIOAXO/1 K OTIPEJEIICHUIO LIEeH N3yUYeHNUs IIpeIMETa SIBJSETCS BIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMS TJIABHBIMU LEISIMU H3YYCHHS IpenMeTa «XuMmus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIIsAIOTCA:

e (QopmMupoBaHHE CHCTEMBl XUMUYCCKHUX 3HAHWHA KaK Ba)KHCUINCH COCTAaBJISAIONICH €CTECTBEHHO-
Hay4yHOM KapTHHBI MHUpA, B OCHOBE KOTOPOM JIEXKAT KIIIOUEBbIE MOHATHUS, (PYHAAMEHTAIbHbIE 3aKOHBI U
TEOPUM XMMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U MOHUMAHHUE CYLIHOCTH JOCTYIHBIX 00O0OLICHMI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHMe M pa3BUTHE NPEJACTABICHUNH O HAy4YHBIX METOJaX IIO3HAHHUS BELIECTB U
XMUMHMUYECKUX PEAKINil, HEOOXOAUMBIX JJIsl IPUOOPETEHUsI YMEHUIM OpUEHTHUPOBATHCS B MUPE BEUIECTB U
XUMHMYECKUX SIBJICHUH, UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKOMN U IOBCETHEBHOM JKU3HH;

® pa3BUTHE yYMEHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHHEM M OOBSICHEHUEM
XMMHMUYECKOTO SKCIIEPUMEHTA, COOJII0/IEHUEM TPaBUJI O€30I1aCHOTO 0OpAIIeHHsI C BELIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LeNel U 3aa4 U3y4eHHUs MpeaAMeTa B MporpaMmMe
[0 XUMHUU YTOYHEHA M CKOPPEKTHpPOBaHa B COOTBETCTBUM C HOBBIMHU IPUOPUTETAMH B CHUCTEME
cpenHero oomiero obpazoBanus. CerogHss B MNpenoJlaBaHUM XUMHHM B OOJbIIEH CTENeHU OTHaércs
MPENNOYTEHNE MPAKTUUYECKONH KOMIIOHEHTE COoJepKaHusi 0OyueHusl, OpUEHTUPOBAHHONW Ha MOJATOTOBKY
BBIIYCKHHKAa  0oOmieoOpa3oBaTeNbHOM  OpraHu3allid, BIAJCIOIIEro He Ha0opoM 3HaHUH, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOO0aMU M YMEHMUSMHM aKTUBHOTO TOJIyY€HUs 3HAHUU U
IIPUMEHEHUS UX B PEaIbHOM JKM3HU IS PELICHUS TPAKTUYECKUX 3aad.

B cBs3u ¢ 3TUM npu u3ydeHHH npenMmeTa «XUMHS» JOMHUHMPYIOIIEe 3HAYCHUE MPHOOPETAIOT TaKkue
LEJH U 3a]1a41, KaK:

ajanTanus oOydalolUXcs K YCIOBHUAM JMHAMMYHO pa3BHBAIOLIETOCs MUpPA, (OPMHPOBAHUE
UHTEJUIEKTYaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30OBaHUIO, COTPYIAHHUYECTBY,
CaMOCTOSITEJIBHOMY IPHUHATHIO TI'PaMOTHBIX PEIIEHHMH B KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BELICCTBAMH U UX IPUMEHECHHEM;

¢dopmupoBaHue y OOYYaAIOUIMXCSl KIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIMH), HMMEIOLIUX
YHHUBEPCAJIbHOE 3HaYCHUE AJIS PA3JIMUHBIX BUJIOB JIEATEIbHOCTHU: PEIICHUs Ipo0ieM, OUCKa, aHaIu3a U
00paboTku MH(pOpMaLKU, HEOOXOJUMBIX I IPUOOPETEHUS OIbITA JEATEIbHOCTH, KOTOpask 3aHUMAET
BaXHOE MECTO B IO3HAHUM XMMMH, a TAKKE JJIS OLIEHKU C MO3MLUH 3KOJIOrMYecKOd 0e30macHOCTH
XapakTepa BJIHSHUS BEIECTB U XUMUYECKHUX IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE II03HABATEJIbHBIX HMHTEPECOB, HHTEJUIEKTYaJlbHBIX W  TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs: CiocOOHOCTH CaMOCTOSATENBHO MPUOOPETAaTh HOBBIC 3HAHUSA 10 XMMHU B COOTBETCTBUU
C KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIOJb30BAaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTUHU IS
[IOMCKA U aHaJIM3a y4eOHOI U HayYHO-TIONYNIPHON HHPOPMALUU XUMUYECKOTO COJIepyKaHMs;

¢dopmupoBaHMe U pa3BUTHE Yy OOYYAIOUIUXCA ACCOLUMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
Ha0Jr0/1aTeNIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU
IJIAHUPOBAHUM U ITPOBEIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydaromuxcs yOeXJIEHHOCTH B TyMaHHCTUYECKOM HANpaBICHHOCTH XUMHH, €&
BAXXHON POJIM B pelIEHUH TI00aJbHBIX MPOOJEM PALMOHAIBHOTO MPUPOIAONOIb30BaHMUS, MOTIOJIHEHHS
SHEPreTUYECKUX PECypCcOB M COXPAHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
Oepe’KHOro OTHOIIEHUS K MIPUPOJIE U CBOEMY 370POBbIO, & TAKXKe MPHOOPETEHHUS OTIBITA UCIOIb30BAHUS



IMMOJIYYCHHBIX 3HAaHUH AJI IIPUHATUSA T'PAaMOTHBIX peH_IeHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMH
SBJICHUSAMM.

B yuebnom muane cpemHero oOmiero oopa3oBaHusl MpeaMeT «XUMUsS» 0a30BOTO YPOBHS BXOAUT B
cocTaB MpeaMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOuee yuciaO 4acoB, OTBEIEHHBIX U WM3Y4YEHHs] XUMHUHU, Ha 0a30BOM YpPOBHE CPEIHETO OOIIEro
oOpa3oBanusi, coctapnsier 68 gacos: B 10 knacce — 34 gaca (1 gac B Henenmto), B 11 kimacce — 34 gaca (1
4ac B HEJIEINIO).

COIJEPKAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKON XUMUM

[Ipeamer opranuyeckoi XUMHUU: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAYEHWE B TMOJYYEHUU HOBBIX
BEIIECTB U MaTepHasioB. Teopusi cTpoeHus: opraHnueckux coenunenuit A. M. byrnepoBa, e€ oCHOBHbIE
nojoxkeHus. CTpyKTypHbIE (OpMYINBI OpraHUYeCKUX BelmecTB. ['omosorus, uzoMepus. XuUMUYECKas
CBSI3b B OPraHUYECKUX COCAMHEHUSIX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiIacCH(pUKAMK OPraHWMYECKUMX BemecTB. HoMeHkIaTypa OpraHWYecKHux
COCIMHCHUH (CHCTeMaTHYeCKas) W TPUBUAIBHBIC HA3BaHHS BaXXHEHIIUX TMPEICTABUTENIEH KIAacCOB
OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIBHBIE METObI M3YUCHHS BEIECTB M WX MPEBpAICHUN: O3HAKOMJICHUE C 00pa3IamMu
OpraHMYEeCKUX BEHIECTB M MaTepUalaMM HAa HMX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OPraHUYECKHX
BEIIECTB, HAONIOJACHWE M ONMHUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHHUYECKUX
BEIIIECTB MMPU HArpeBaHUU (TUIABJICHUE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN psAn. MeTaH M 3TaH — MPOCTEUINE MPEICTaBUTEIU
alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA (pEaKIHMH 3aMEIICHUs U TOPEHHs), HAaXO0XICHHUE B
MPUPO/JIE, IOJy4YEHUE U IPUMEHEHNE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMM psAA. OTWIEH M NPONWIEH — MpocTeune
MPEJICTABUTENIM  AJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuu THAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3aLliN), TOJIyYeHUE U PUMEHEHHE.

Ankamuensl: OyraaweH-1,3 w metwiOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyaeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUU psiA. ANETUIIEH — MPOCTEUIIHIA
MPEJICTaBUTENb AJIKHHOB: COCTaB, CTpOCHHE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH, TOPEHHS] ), IOJTyYCHHE U IPUMEHEHHE.

Apensbl. benson: cocraB, cTpoeHue, (pU3NUecKue U XUMUYECKHE CBOMCTBA (peaKuy raloreHUPOBaHuUs
U HUTPOBaHUs), MOJyUYCHUE W TPUMEHEHUe. 10nyon: cocmas, cmpoeHue, Quauueckue u XumuiecKue
ceolicmea (peakyuu 2ai02eHUPOBAHUs U HUMPOBAHU), NoLyueHue U npumerneHue. TOKCHUHOCTh apEHOB.
['eneTnyeckas CBSI3b MKy YIII€BOJOPOJAMH, IPUHAISKAIIMME K Pa3IMYHBIM KIIACCaM.

[IpupoaHble UICTOYHHUKHU YTIIeBOA0po10B. [Ipupoausiii ra3 u nomytHeie HedTsHbIC ra3bl. Hedth u eé
npoucxoxaenue. CrocoObl  mepepaboTku  HeTHU:  TEperoHka, KPEeKUHT  (TEPMHUYECKUH,
KaTaJUuTHYeCKui), mupoau3. [IpoaykTsl nepepaboTKku HEPTH, NX MPUMEHEHUE B MTPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yToJIb 1 IPOYKTHI €0 IepepaboTKu.



DKcIepuMEHTAIbHbIE METOIbl M3YUEHHUS BEIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C 00pa3lamMu
IUIacT™Macc, KaydykKoB W pe3uHbl, Koywiekiuu «Hedtb» u «YTromb», MOIETUpOBAaHHE MOJIEKYII
YTJIEBOJOPOOB U TaJOr€HONPOU3BOIHBIX, TPOBEACHUE MPAKTUYCCKON PaOOTHI: MOIydyeHHE 3THUIICHA U

HW3YyYECHHUE €r0 CBOMCTB.

Pacuérnbie 3amaum.

Brerumcnenuss 1mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIHMYECTBA HCXOIHOTO
BEIECTBA WJIM MPOJYKTA PEAKIUU 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKITHH).

Kucjiopoaconep:kauye opranuueckue coeJnHeHust

[IpenenbHBIE OJHOATOMHBIE CHUPTHI. METaHOJ W 3TaHOJ: CTPOCHHUE, (PU3NYCCKUE U XHUMHYCCKUC
CBOWCTBa (peakmWu C aKTUBHBIMH MeETaJlaMH, TaJIOTCHOBOJOPOJAMH, TOpPEHUE), TpPHUMEHEHUE.
BonoponHbie CBS3M MEXAy MOJEKyJIaMu CIHPTOB. [[efiCTBME MeTaHOJa W 3TaHOJIa Ha OpPraHW3M
YeJIoBeKa.

MHOTOaTOMHBIC CHUPTHL. OTHJICHTIUKOIb W TJIHMIEPUH: CTPOCHUE, (PU3NYCCKHUE H XHUMHYCCKUC
CBOWCTBa (B3aMMOJICHCTBHE CO IICIOYHBIMA METAJUIAMH, KAYeCTBCHHAs DPEAKIHsl HAa MHOTOATOMHBIC
cnupThl). JleficTBHE HAa OPTaHU3M 4elioBeka. [I[puMeHeHHe TIIHIIEPHHA U ATHJICHTJTUKOJIS.

@deHon: cTpoeHuEe MOJIeKYNbl, (GU3NYeCKue W XUMHUYeckhe cBoiicTBa. TokcHYHOCTH (peHona.
[Ipumenenue denona.

Anpaerunbel U Kemowusl. DOpPMaANBACTHI, alECTATBIACTHI: CTPOCHHE, (U3NYECKHEe U XUMHUYECKHE
CBOWCTBa (peakIHMH OKHCICHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIC pEAKIIMH), IIOJIyUeHUE H
MIPUMEHEHHE.

OaHOOCHOBHBIE TpefeNbHbIe KapOOHOBbIE KUCIOTHl. MypaBbuHAs U YKCYCHasl KUCJIOTBI: CTPOCHHE,
(hr3UYecCKrue 1 XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /TSl KiIacca KUCIOT, peakius dSTepruUKaIIHH ),
nonyuyeHue u mnpuMmeHeHue. CreapuHOBasi M OJICMHOBas KHUCIOTHI KaK MPEJICTAaBUTENN BBICIIUX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIee IeiiCTBHE.

CrnosxxHble 3(pHUpPbl KaKk MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MApoNN3 CIOXKHBIX 3PUpPOB. KupHL
I'unponus xupos. [Ipumenenue xupos. bruosnoruyeckas poyb KUPOB.

VYrneBoapl: cocTaB, KiacCU(pHUKAIuUs VriIeBOJOB (MOHO-, IU- M Mojucaxapuibl). [mokoza —
MPOCTENIINI MOHOCAaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYIbl, (PU3NUYECKHEe U XMMUYECKHE CBOWCTBA
(B3aumopeiicteue ¢ ruapokcuaom meau(ll), okucieHre aMMuadHBIM pacTBOpoM okcuuma cepedpa(l),
BOCCTaHOBJICHUE, OpO’KEHUE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, OUOJIoTHYecKas: poJb.
®ortocunTe3. PpykTo3a Kak H30MEp TITIOKO3HI.

Kpaxman u nemnonosa kak npupoanbie moiauMepsl. CTpoeHue Kpaxmana U HesuToao3sl. dusnueckue
Y XUMHUYECKHE CBOMCTBA Kpaxmala (TUAPOn3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKcrepUMEHTAIbHBIE METOJIbI U3YYEHUS BEIIECTB M UX MpPEBpaIlCHMIi: IpoBeJeHHe, HAOII0AeHUE U
OTHCAaHUE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIUU OJIHOATOMHBIX
cnupTOB (OKUCIEeHHe JdTaHona okcuaoM Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJICHCTBUE
rnepuHa ¢ runapokcugom menu(ll)), anprerunoB (OKMcIeHHME aMMHUAYHBIM PACTBOPOM OKCHIIA
cepebpa(l) u runpoxcunom meau(ll), B3anmoaericTBrue Kpaxmana ¢ HOJOM), IPOBEICHHE MPAKTUYECKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnpie 3amaun.

Brrunicnenuss mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEI[ECTBA WJIM MPOJIYKTA PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).



A3oTcozeprKale OpraHn4eckiue COeAMHEHMUS.

AMHMHOKHCIOTHI Kak aM(pOTEpHbIE OpraHuveckue coeanHeHus. Ou3nuecKkue U XMMUYEeCKUe CBOWCTBA
aMUHOKHCIIOT (Ha IIpUMepe INIMIMHA). bruosornyeckoe 3HaueHue aMMHOKUCIOT. [lenTupl.

benku kak npupojHbIE BBICOKOMOJIEKYNISpHBIE coeiuMHEHus. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpYKTypa 0e’aKoB. XUMHUYECKHE CBOMCTBA OEITKOB: TUAPOIIN3, IeHATYpalHs, KaYeCTBEHHBIC PEeaKIuH Ha
Oenku.

DKCIIepUMEHTAJIbHBIE METOJbl M3YyUEHHUs BELIECTB M MX IPEBpAlLEHUI: HAOJIIOACHHWE U OIHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalusl OEJIKOB IIPU HArPEeBaHUU, LIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHHS

OcHOBHbBIE TIOHATHS XMUMHH BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEeHb MOJUMEpPU3AlNM, CpeaHsss MoJieKynsapHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aIisl U MOJTUKOH IEHCAIHS.

DKclepuMEHTAIbHbIE METO/Ibl M3Y4EHHUsl BELIECTB U UX IMpEBpallleHUI: 03HAaKOMJIEHHE C 00pasliaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peamu3amuss MeXnpeIMETHBIX CBSI3€d IIPU  HM3y4eHUM oOpraHudeckod xumuu B 10  kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHATUMN, TaK U MOHATHUH,
SIBJISFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SIBIIEHUE, HAYYHBIN (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHaU3,
CUHTE3, KJIacCu(UKaILNs, IEPHOTUIHOCTD, HAOII0/IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJCITUPOBAHUE.

@dusnka: MaTepus, SHEPIUs, Macca, aToM, NIEKTPOH, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHbB, BEILIECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETMUNHBI U €JUHULBI UX U3MEPEHUS.

buonorus: kmerka, opranu3M, 6uocdepa, oOMEH BEIIECTB B OpraHu3Me, (PoTOCHHTE3, OHOJIOTHIECKH
aKTUBHBIC BelIecTBa (OCIKHU, YIICBOIBI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: mnNMILEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IHTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBCHHbIE M KOCMETHMYECKHE Ipenaparbl, MaTepuanbl W3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYECKUH 3JeMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYCCKUE
YPOBHH, MOAYPOBHH. ATOMHbIe oOpOHTanu, S-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeaeICHHs
JJIEKTPOHOB IO OpOUTAIsAIM B aToMaxX »JJIEMEHTOB TIEPBBIX YETHIPEX IMEPHOIOB. DJIEKTPOHHAS
KOH(UTrypanus aToMoB.

[lepuoanueckuii 3akoH u lleproauyeckas cucrema xumuueckux snemeHToB 1. M. MenneneeBa. CBs3b
nepuonueckoro 3akona u Ilepmoanueckor cucrembl xumuueckux anemeHtoB [[. M. Mennaeneesa ¢
COBPEMEHHON Teopueill CTpOeHUsT aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMS CBOWCTB XUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX W CIOXKHBIX BEIIECTB MO TpylnaM U mepuojaaM. 3HaueHUe
MIEPUOINYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBS3b. BuAbl XUMHYECKON CBSI3M (KOBAJIEHTHAsl HEMOJSpHAas U
MOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XHUMHYECKOW CBS3U



(oOMeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIEHOCTD.
Crenenb okucienus. MIoHbl: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT THUIA KPUCTAJUIMYECKOMN
pELIETKY.

[TonsTue o aucnepcHbIx cuctemMax. ICTUHHBIE M KOJUIOMAHBIE pacTBOpPbI. MaccoBas J0Jid BEIIECTBA B
pacTBope.

Knaccupukamuss HeopraHmueckMx coeauHeHui. HoMeHkmaTypa HEOpPraHHMYECKHMX BEIIECTB.
['eHeTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIACCaM.

Xumunueckas peakuus. Knaccudukanus XuMUYecKHX peakiuil B HEOPraHWYECKON M OpraHu4ecKon
XUMUHU. 3aKOH COXPAaHEHMs] MacChl BEIECTB, 3aKOH COXPAHEHHMS U TMPEBpAICHUs HHEPTUd TpPH
XUMHUYECKUX PEAKIIUAX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTuMble peakiuu. XUMHYECKOe
paBHOBecHe. DakTOphI, BIUSIONIME HA COCTOSTHUE XUMHUUYeCKOTO paBHOBecHs. [Ipunuun Jle [laTense.

OnektponuTHdeckas aucconuarus. CuibHble W ciadbie AMeKTpoduThl. Cpelna BOJHBIX pPacTBOPOB
BEIIECTB: KUCIIasl, HEUTpaJIbHas, MIETOYHAsI.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIHUH.

DKCNEepPUMEHTAIBHBIE METOJbl M3yYEHHUs BEIIECTB M WX MPEBPAIICHHUI: JAEMOHCTpAIUs TaOJHII
«Ilepnoguueckass cucrtema xuMmuueckux odnemeHtoB JI. WM. MenneneeBa», wu3ydeHue Mojenen
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOJCHHE W OMHMCAHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OTBITOB
(pasznokeHue MepoKcHa BOAOpOJa B TMPHUCYTCTBUU KaTalu3aTopa, ONpeAeNieHHEe CPeabl pacTBOPOB
BEIIECTB C TOMOIIBIO YHHBEPCAIbHOTO MHIUKATOpa, pPEaKIMM HOHHOrOo oOMEHa), IpoBeIeHUE
MpakTH4ecKor padoThl «BiusiHue pa3nnyHbix PaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIum».

Pacuérhpie 3amaun.

Pacuérel Mo ypaBHEHUsAM XUMHYECKUX PEAKLNNA, B TOM YHCIE TEPMOXUMHYECKUE PACUETHI, paCUETHI C
HCIIOJIb30BAHUEM MOHATHS «MACCOBAsl 10JIsI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnsbl. Ilonoxenue HemeramwioB B Ilepuogunueckoil cucreme xumuyeckux siaeMentoB . .
MenneneeBa U OCOOCHHOCTH CTpoeHHUS aroMoB. dDusmueckue CBOICTBA HEMETAIUIOB. AJUIOTPONUS
HEMETaJUIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETaIOB (raJloreHOB, cephl, a3oTa, (ocdopa, yriepoaa u
KpEMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOJICOIEPKAIINX KUCIOT, BOJIOPOJAHBIX COCIUHEHHH).

[IpuMeHeHne BaXKHENILIUX HEMETANIOB U UX COCTUHEHUH.

Meramnel. ITlonoxkenue wmeramnoB B Ilepuoaumueckoit cucteme xumudeckux i3yemeHto JI. .
MenneneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J04YeK aToMOB MeTaioB. O0mue duznueckue
cBolcTBAa MeTAJJIOB. CIUIaBbl METAJJIOB. DNEKTPOXUMUUYECKUM psAJl HAIPSHKEHUH METaJIOB.

XUMUYECKHE CBOWCTBA BAXHEHUIIUX METAIOB (HATPUM, KaJluil, Kaabluil, MarHUi, aIFOMUHHMA, ITUHK,
XpOM, JKeJe30, Meflb) U UX COeTUHEHUI.

O61ue crnocoObl Moay4eHust MeTauioB. [IpruMeHeHrne MeTalioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOAbl HW3YUYEHHS BEIIECTB M HX NPEBPALICHUN: H3YYEHUE KOJUICKIIMU
«MeTamnsl U CIUIaBb», OOPa3IOB HEMETAIJIOB, PElIeHHe SKCIEPUMEHTATbHBIX 3a/1a4, HaOIIOIeHUE U
OTIMICAHHE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHUE TUAPOKCHIA ATIOMUHUS C
pacTBOpaMu KUCIOT U LIEN0YeH, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJUIOB).

Pacuérneie 3anaun.



Pacuérel maccel BelecTBa Wi 00bEMA Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce WU
00bEMY OJHOTO W3 YYAaCTBYIOIIMX B pEAKUUH BEIIECTB, pacuy€Tbl Macchl (00BbEMa, KOIMYECTBA
BEILECTBA) IIPOJIYKTOB PEAKLIMHU, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

Xumus 4 KU3Hb

Ponp xumuun B obecrieueHUN IKOJIOTMYECKOM, SJHEPreTUYECKON U MUILEBON OE€30MaCHOCTH, pPa3BUTHUU
MeIuUUHBL [[oHATHE 0 Hay4HBIX METO1aX MO3HAHUS BEIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenust 06 OOMKX HAYYHBIX TPUHIIMIIAX IPOMBILIUIEHHOTO MOJIY4YE€HUS Ba)KHEHIIINX BEIIECTB.

Yenosek B MUpE BELIECTB U MATEPUAJIOB: BAXKHEUIINE CTPOUTEIIBLHBIE MAaTepUabl, KOHCTPYKLIIHOHHBIE
MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepualbl Ul dJIEKTPOHUKN, HAHOMAaTEepHalbl, OPraHUYECKUE
Y MUHEpaJIbHBIE YI0OpESHUSI.

XAMHUS M 370pOBbE YEJIOBEKA: IPAaBHJIa MCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IPaBHIIA
0€301acHOTO UCIOJIH30BAHUS MTPENApPaTOB OBITOBOM XMMHUHU B OBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexnpeaIMeTHBIX CBS3€M NMpU M3y4eHHH Oo0IIel M HeopraHudeckoi xumuu B 11 kmacce
OCYILIECTBJISIETCSI YEpe3 HCI0Ib30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHATUMN, TaK U MOHATHUH,
SIBJISIFOLUXCSI CACTEMHBIMH TSI OTAEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHATHS: Hay4HbIM (pakT, rumoresa, 3aKOH, TEOPHS, aHAIHU3, CUHTE3,
KJ1acCU(pUKaIus, IepuoAUYHOCTb, HAOIIOEHNE, SKCIEPUMEHT, MOIETTUPOBaHNE, U3MEPEHNUE, SIBIICHHUE.

®usnka: Marepus, OSHEpPrus, Macca, aToM, DJJEKTpOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaAMoOaKTUBHOCTb, MOJIEKYJA, HHEPreTHMUECKUd YypOBEHb, BEILIECTBO, TeJ0, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NYECKNE BEJIMUMHBI U €IMHULIBI X U3MEPEHUSs, CKOPOCTb.

buosorus: kinerka, opraHusM, 3KocucTeMa, ornocdepa, Makpo- 1 MUKPONIEMEHTHI, BUTAMHUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/IbL, TOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnosmorus: XMMH4YECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOACTBO  CTPOUTEIIBHBIX
MaTepHalIoB, CEIbCKOXO35ICTBEHHOE MPOU3BOJICTBO, IUIIEBAs IPOMBIIIIEHHOCTb, (JapMalleBTHUYECKas
IIPOMBIIIJIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX IIPENapaToB, IMPOU3BOJICTBO KOHCTPYKLMOHHBIX
MaTEPHAJIOB, IEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOTPAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OOYJArOIIMMHECS IPOTpamMm
cpenHero ooOmero o0pazoBaHUs (JTMYHOCTHBIM, METAlpeIMETHBIM H TpeaMeTHbIM). HaydHo-
METOJIMYECKON OCHOBOM JyIsi pa3palOTKU IJIAHUPYEMBIX PE3YIbTATOB OCBOCHHUS MPOrPAMM CPEIHErO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ICSITSIBHOCTHBIN TTOIXO/.

B cooTBercTBHM € CHCTEMHO-AESTEIIBHOCTHBIM TOJXO0JIOM B CTPYKTYpE JHUYHOCTHBIX PE3YyJIbTAaTOB
OCBOCHHS TpenMera «XHUMHsS» Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs BBIACICHBI CIICIYIOIIHEC
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCHUMCKOM  TpaxJaHCKOW HMAGHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIMU K 00yUEHUIO;

LeJICHANTPABJICHHOE Pa3BUTHE BHYTPECHHUX YOEKIECHUN JTUYHOCTH HAa OCHOBE KITIOYEBBIX IEHHOCTEH U
HMCTOPUYECKUX TPAIUIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOCU JIEATETHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEJIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TIPABOCO3HAHUS DKOJOTHYECKOW KYIBTYphl M CIIOCOOHOCTH CTaBUTh IETH W CTPOUTH
KU3HCHHBIC IIaHbI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHMS TpenMeTa «XHUMHs JOCTUTAIOTCS B €IWHCTBE Y4YeOHOW M
BOCITUTATEIILHOM JCSITETLHOCTH B COOTBETCTBUU C TYMAHUCTHICCKUMHU, COIIMOKYIBTYPHBIMH, TYXOBHO-
HPABCTBECHHBIMU IICHHOCTSIMH M HJCallaMHd POCCHICKOTO TPaXKIAHCKOTO OOINecTBa, MPHHITHIMHA B
oOuiecTBe HOpPMAaMHM W TIPaBUJIAMHU TOBEIEHUS, CIIOCOOCTBYIOIIMMHU MIpoIeccaM CaMOIO3HaHMUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSl.

JIndHOCTHBIE pE3yabTaThl OCBOEHHS MpenMera «XHUMHUS» OTpaxaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON U MPAKTUYECKON EATEIHHOCTH O0yUaIONINXCs 110 pealn3alliy MPUHATHIX B 00IECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYAIOIIMMHUCA CBOUX KOHCTHTYIIMOHHBIX IpaB U O0sI3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIbHBIX HOPMaX U MpaBUiIax MEKIUYHOCTHBIX OTHOILIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOH NEATEILHOCTH IPU CO3/IaHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 3a/1a4, BHIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTMKY M apryMEHTBHl JPYTHX IMpU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS .

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOXKEHUS K TMPOLIECCY TBOpPYECTBa B 00JACTU TEOPUM M TMPAKTUUYECKOTO TPUMEHEHUS XHUMHH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yNbTaT UIMTEIbHBIX HAOMIOJEHHH, KPOMOTIMUBBIX
AKCMEPUMEHTAJIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABaTEeNbHBIX MOTHUBOB B TMOJYYEHHHM M TOCIEAYIOIIEM aHaiau3e HHQOpMaIMHh O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMHYECKUMHU SIBICHUSIMH, W TPUHUMAThH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYACH Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



TOTOBHOCTH OIICHUBATH CBOE MOBEJACHUE M MOCTYIKUA CBOUX TOBApPHUILEH C MO3ULIUNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOTO 00pasa >KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOroIcHUs TIpaBHJI 0E30MacHOTO OOpaIleHHs C BEIICCTBAMH B OBITY, IMOBCEIHCBHOW JKU3HH W B
TPYAOBOM NEATEIBHOCTH;

MOHUMAHWS I[CHHOCTH MPaBWI WHIUBUIYAIBHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEICHUS B
CUTYaIIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBUM U HENPUSATUS BPEIHBIX MPHUBBIYCK (YHOTPEOJICHHUS aJIKOTOJsl, HAPKOTUKOB,
KYpeHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEILCKOM NEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX JIEATETLHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4aCTHE€ B PEIICHUH MPAKTUYCCKUX 3aJlay COIMAIbLHON HaIpaBJIECHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTHYSCKOMY H3Y4EHHI0 MPOoecCHui pa3IMdHOTO POJa, B TOM YHCIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAJbHOW TPAEKTOPUH OOpa3oBaHus, OyayIiei
npodeCcCu W peanu3aniil COOCTBEHHBIX JXKM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH IIEIECO00Pa3HOTO OTHOIIEHUS K MPHUPOJIE, KaK MCTOYHHMKY CYIIECTBOBAHUS XKU3HH HA
3emiie;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB
Ha COCTOSIHME TTPUPOJTHON M COLIMAIBHOM CPeIbl;

OCO3HAHUS HEOOXOJWMOCTH HCIIOJb30BaHMS JOCTIKCHUM XUMHHM JUIsi PEIICHHS BOIPOCOB
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPUATUS JCUCTBUH, NMPUHOCIIIMX BpPEI OKPYKAIOIICH MPUPOTHON cpene, YMEHUS
MIPOTHO3MPOBATh HEOJIArONMPHUATHBIC HDKOJOTHYSCKHE IOCIEICTBHS MPEANPUHUMACMBIX ICHCTBUN H
MPEeAOTBPAIATh UX;

HaJIW4YUsl PA3BUTOTO SKOJOTMYECKOTO MBINIJICHHS, SKOJIOTHYECKON KYIbTYpBI, OMbITA ACSITEIbHOCTH
JKOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaThCS HMMH B  II03HABaTEJIbHOM,
KOMMYHHKAaTHBHOM M COIMAIBHON TMpPaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTHBOCTOSTH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CenUu(PUKN XUMUU KaK HayKd, OCO3HaHUA €€ poju B (OPMUPOBAHUU PAIMOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3aHUU LIEJIOCTHOTO MPEACTaBIeHUS 00 OKpY)KAroIleM MHUpE KaK O €JHHCTBE
MPUPOJBI U YENOBEKa, B MO3HAHUU MPHPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUH MPOOJIeM COXpaHEHHUS
MIPUPOJIHOTO PaBHOBECHS,

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTM XUMHUU JUIS COBPEMEHHOW UUBUIM3AIUU: B €€
T'YMaHUCTUYECKOW HAMPABJICHHOCTH U BaYKHOU POJU B CO3JJAHMH HOBOU 0a3bl MaTepualbHOU KyIbTYPHI,
pElIeHnH TI00aNbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, DHEPTETUUECKOM,



MUIIEBOW M SKOJIOTHYECKON 0€30TacHOCTH, B PA3BUTUU MEIUIIMHBI, 00SCIICUCHUH YCIOBUHN YCIICITHOTO
TPy/Aa U FKOJIOTHYECKHA KOM(OPTHOH KU3HH KaXKIOTO YieHa OOIecTBa;

eCTeCTBeHHO-HaquOfI IrpaMOTHOCTH: MOHMMAaHUA CYIIHOCTH MCTOJIOB ITO3HAHHWA, HCIIOJIB3YCMbBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIs aHAIu3a U OOBSICHCHUS
SBJICHUHM OKPYKAIOIIET0 MHUpa M MPOUCXOIAMIMX B HEM HM3MEHEHHH, yMEHHs JenaTh 00OCHOBaHHBIC
3aKJIIOYCHUA Ha OCHOBC HAYUYHBIX q)aKTOB U UMCIOIIUXCA JAaHHBIX C LCJIbIO IMOJYYCHUSA JOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS JUIS pEIICHUs TpoOsieM B
PCAIBHBIX JKU3BHCHHBIX CUTYyallUAX;

WHTEpeca K MO3HAHUIO U HCCIIE0BATEIHCKOM NCSTEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBAaHHUIO, K AKTUBHOMY
MMOJIYYCHHIO HOBBIX 3HAHUHU II0 XUMHH B COOTBETCTBUH C JKU3HEHHBIMU HOTpC6HOCT$IMI/I;

WHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IMUHbIX cepax MmpoPhecCHOHATHLHOU AeSITETLHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIe Pe3yabTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XUMUsD) Ha YPOBHE CPEIHETO OOIIEero
00pa3zoBaHus BKIIIOYAIOT:

3HaYuMble  JUIE  (QOPMHpPOBAHUS  MHPOBO33PEHHS  OOYyYarOMIMXCS  MEXKIUCHUIUITMHAPHBIE
(MexmpeaMeTHbIe) OOlIeHayYHbIe TMOHATHUS, OTPAXKAIOUIUE IIEJOCTHOCTh HAYYHOH KapTUHBI MUpPAa U
CHGHI/I(bI/IKy MCTOJO0B IMMO3HAHMA, UCTIOJB3YCMBIX B €CTCCTBCHHBIX HayKax (MaTepm[, BCIICCTBO, DHEPIUs,
SABJICHHUE, IMPOLECC, CUCTEMA, HaquBIﬁ (baKT, IPUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTDb, 3aKOH, TCOPH:,
HCCIIeIOBaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHUBEpCaJbHble yueOHbIe JeWcTBHsS (MIO3HABAaTENbHbIE, KOMMYHHKATHUBHBIE, pETYJISTUBHBIC),
obecrieunBaronue (GopMupoBaHue (YHKIIMOHATHHOWM TPAMOTHOCTH M COIMAIBHOM KOMIICTCHIIUH
00yJaroImXcs;

CIOCOOHOCTh OOYYAIOUIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIEC EHCTBUS B TIO3HABATENBHOM U COLIMATIBLHON MPaKTHKE.

MertanpeameTHble  pe3yibTaThl OTpaXaloT  OBJIAJICHUE YHUBEpPCAIbHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (OPMYITHPOBATH U aKTYaIU3UPOBATH MPOOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEeNATh LN ACSITeNbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HMX JIOCTHKEHHUS, COOTHOCUTh
PE3yNbTaThl JEATEILHOCTH C MOCTABICHHBIMH LIETISIMHU;

WCIOJIb30BAaTh MPH OCBOCHUU 3HAHUN MPHUEMBI JIOTMUECKOTO MBIIUICHHUS] — BBIICIATh XapaKTepHBIE
MPU3HAKU TOHATUN U YCTaHABIIMBATh WX B3aUMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHATHS IS
00BsICHEHUS OTACNBHBIX ()AKTOB U SBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KTacCU(UKAIIMK BEIIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyX AeHUS (MHAYKTUBHBIC, [AEAyKTUBHBIE, IO aHAJIOTHUHU), BBISBIAThH
3aKOHOMEPHOCTH U TPOTUBOPEYHsS] B pACCMATPUBAEMBIX SIBICHUSX, (OPMYTUPOBATH BBIBOIBI U
3aKIIIOUEHUS;

MPUMEHSITh B TpPOIECCe MO3HAHMS, MCIHOJb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIE) MOJIEINH,
MpeoOpa30BbIBATh MOJIENBHBIE MPEACTABICHHUS — XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMUYECKas
dbopmMmyna, ypaBHEHHE XUMUYECKOW peaklud — TPU pPeHIeHHH YYeOHBIX TO3HABATENbHBIX W
MPAKTUYECKUX 33724, IPUMEHSTh Ha3BaHHbBIE MOJICNFHBIC MPEACTABICHUS ISl BBISIBIICHUS XapaKTePHBIX
MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUU.

2) 6a3oBble HCCJIEI0BATEILCKHE IeHiCTBHS:



BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLINH;

dbopmMynupoBaTh LENM M 3aa4d HCCIEIO0BAHUS, HCIOJIb30BATh IOCTABICHHBIE M CAMOCTOSATEIBHO
cOopMyIMpOBaHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI s (POPMHPOBAHUS
THIIOTE3bI TI0 POBEPKE MPABMUIBHOCTH BBICKAa3bIBAEMBIX CYXKIACHUMH;

BJIQJICTh HABBIKAMU CAMOCTOSTENILHOTO TUIAHUPOBAHMS M MPOBEICHUS YUCHHUECKUX SKCIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHs HAOIIOAATh 3a XOJOM IPOLECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €T0
pe3ynbTar, (GopMynIupoBaTh O0OOOIIEHWS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB
MCCIIEIOBAaHUS, COCTABIISITH 00OCHOBAHHBIN OTYET O MPOAETAHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOH MCCIeNOBATENbCKOW M TPOEKTHOW JEATENbHOCTH, TMPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B PA3MUYHBIX HCTOYHHKAX HWHPOpPMauK (HaydHO-TIOMYJSIpHAs JUTepaTrypa
XHMHYECKOTO COJIepKaHMUs, CIIPAaBOYHBIE TIOCOOHs, pecypchl HTepHeTa), aHaIH3HupOBaTh WHPOPMAIIUIO
pa3NMYHBIX BUAOB H (GOpPM TIPEACTABICHHSA, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh W
HETPOTHBOPEUHBOCTD;

(dbopMymHpOBaTh 3ampOChl W NMPUMEHATh PAa3IMYHbIE METOJbI TPU MOWCKEe W OTOOpe MH(OPMAIUH,
HEOOXOAMMOM TSl BBITTOJTHEHHSI yIeOHBIX 3a/1a4 OTPEICTIEHHOTO THTIA;

pHOOpeTaTh OMBIT MCIIOJB30BaHMS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH W Pa3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaNIbHYIO (opMy TpeicTaBiieHuss MHopManuu (CxeMbl, rpapukw,
JMarpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

WCIO0JIb30BAaTh HAYYHBIN SI3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ XUMHUYECKOW HH(pOpMaIUein:
MPUMEHATh MEXKIpeaMeTHbIe ((pu3nyueckue W MaTeMaTUYeCKHe) 3HaKW W CHUMBOJBI, (HOPMYIIBI,
ab0peBHUaTyphl, HOMEHKJIATYPY;

HCIO0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJlaBaTh BOIIPOCHI 10 CYIIECTBY 00CYKJaeMOi TeMbI B X0/I€ IMAJIOTa U/UJIN IUCKYCCHH, BHICKAa3bIBATh
uaeu, GopMynupoBaTh CBOU MPEI0KEHHSI OTHOCUTENIBHO BBIIOJHEHUS MIPEII0KEHHON 3a1auu;

BBICTYNaTh C  Mpe3eHTAalllel  pe3ylbTaTOB  IO3HABATEIbHON  JESATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMH IPH BBIMOJIHEHUH XUMUYECKOTO IKCIEPHUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEIIECTB, peaTU3alUu y4yeOHOTro
nmpoekta u (OpPMYyIUPOBATH BBIBOJABI 10 pe3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHMS MO3UIINI B X0/1¢ 0OCYKIeHHs 1 0OMEHAa MHEHUSIMU.

OBiaeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH /1€ CTBUSIMH:

CaMOCTOSITENIHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO JEATEIBHOCTh, ONIPEeIiss e
LeJH U 33]1a41, KOHTPOJIHPOBATh U MO0 MEepe HEOOXOAUMOCTH KOPPEKTHPOBATH MPEiaraéMblii allrOPUTM
JEVCTBUI MPHU BHITIOJHEHUHN YUEOHBIX U UCCIIEIOBATENIbCKUX 3a71a4, BRIOUpaTh Hanbomnee 3PPeKTUBHBIHI
crnoco0 UX pemIeHus ¢ y4ETOM MOTy4eHHs] HOBBIX 3HAHUHN O BEIeCTBaX M XMMHUYECKHX PeaKIUsX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEICTABIECHUI O XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIM XHMHUU B TIO3HAHUU SIBICHUNA MTPHPOMABI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBHON I'pPaMOTHOCTH, HEOOXOAMMOM A pelleHHus NPaKTHUYECKUX 3ajad U
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHUPOTHON CPEE;



BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWUH, KOTOpas BKIIOYAET: OCHOBOIIOJArarolIe MOHATHA
(XMMHYECKHI ~ 3JIEMEHT, aTOM, DJJEKTPOHHas O00OJOYKa aToMa, MOJIEKYJa, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTD, XUMUYECKasi CBSA3b, CTPYKTYypHasi (opMyna (pa3BEpHyTas U COKpauIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BEM, YIIepOaHBINH CKeleT, (PYHKIHMOHAIbHAs TPYIa, paguKal,
M30MEpHUsl, U30MEPBI, TOMOJIOTMUECKUN PsiJ, TOMOJIOTH, YIJIEBOAOPObl, KHUCIOPOA U a30TCOJEpIKaIlMe
COEJIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUH U
3aKOHbI (TEOpHUsl CTPOEHHUs oOprannyeckux BemiectB A. M. BymiepoBa, 3aKOH COXpaHEHHsS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUHU; MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIUE B
OCHOBE MOHUMAaHHsI MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOIOTUYECKHE CBEICHUS
O CBOIICTBax, COCTaBe, MOJYYEHUU U OE30MaCHOM HCII0JIb30BAHUN Ba)KHEUIINX OPraHUYECKUX BEILIECTB
B OBITY M MPAKTHYECKON JIEITEITHHOCTH YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUHN BBIABIATH XapaKTEpHbIE NPU3HAKU MOHITHUM, YCTaHAaBIMBAaTh HX
B3aMOCBS3b, HCIIOJI30BATH COOTBETCTBYIOLME TOHATUS TMpPU OINHUCAHUU COCTaBa, CTPOEHUS W
MPEBPAIIECHUN OPTAHUYECKUX COCIMHEHUN;

cOpPMUPOBAHHOCTh ~ YMEHUN  HCMOJB30BaTh XMMUYECKYIO CHUMBOJIMKY Ul COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIi€HHON) (OpMysT OPraHMYECKHX BEIIECTB M
YpaBHEHUH XUMHYECKHX pEaKIMH, HW3rOTaBIMBAaTh MOJETH MOJIEKYJ]l OpPraHMYeCKUX BEIIECTB IS
WJUTIOCTPAIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHUYE€CKUX BEUIECTB 110
UX COCTaBY M CTPOEHHIO K OINpENeIEHHOMY KIIacCy/TpyIme coelnHEeHUM (yriieBOJOPO/Ibl, KUCIOPOa U
a30TCOJIEpIKaIINe COEIUHEHUS, BBICOKOMOJIEKYJSPHbIE COEAMHEHMs), JaBaThb MM Ha3BaHHS IIO
cuctemarnueckorr Homenknarype (IUPAC), a takke NMpuBOAUTH TPUBHAIbHBIC HA3BAaHUS OTACIBHBIX
OpPraHMYeCKUX BEUIECTB (ITWUJIEH, NPONWIEH, AaleTWIEeH, ATUJIEHIVINKOJIb, TIMLEpPHUH, (QEHO,
(dopmanpaerus, ameTanblIerul, MypaBbHUHAs KHCIOTAa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapMHOBAas KUCIIOTA, III0K03a, GPYKTO3a, Kpaxmall, LeJUII0JI03a, TIUIHH);

C(POPMHPOBAHHOCTb YMEHHUS ONPENENATh BUIbl XMMUYECKON CBSI3M B OPraHMYECKHX COEIUHEHUAX
(omMHApHBIE M KPATHBIC);

C(OPMHPOBAHHOCTb YMEHUS IPUMEHATh NOJIOKEHUS TEOPUH CTPOSHHsI OpraHMYEeCcKHUX BemecTB A. M.
byrnepoBa st 0OBSICHEHHs 3aBUCHMMOCTH CBOMCTB BELIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHUS MacChl BELIECTB;

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaThb COCTaB, CTPOCHHUE, (U3NYECKUE U XUMHUYECKHUE
CBOMCTBA THUIIMYHBIX IPEJICTABUTENECH Ppa3IMUYHBIX KJIACCOB OPraHMYECKMX BELIECTB (METaH, 3TaH,
STUJIEH, NpPONMJIECH, aleTusieH, OyraaueH-1,3, MerunOyraauen-1,3, OeH30J, METaHO], 3TaHOJ,
STUJICHIJIMKONb, TJIMLEPUH, (DEHOJ, aleTanbJeruj, MypaBbUHAas W YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, L1eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTAa), UIUIIOCTPUPOBATh M'€HETUYECKYIO CBSI3b MEXIY HUMU
YPaBHEHUSMHU COOTBETCTBYIOLIMX XUMUUECKUX PEAKIUN C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb MCTOYHUKU YIJIEBOAOPOAHOTO ChIpbs (HE(DTH,
OPUPOJHBIN Ta3, Yroyip), CrIOCOOBbl HX TMepepadOTKM M MPAKTUYECKOE INPUMEHEHUE IPOJYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHUS 10 XUMHUUECKUM ypaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBa WM MPOAYKTa PEaKLUHU 10 M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHMH BJIaJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJAX HAy4YHOI'O MO3HAHUS,
UCTOJb3yEeMbIX B XUMHH NPH M3YyYEHUHU BELIECTB MU XMMHMUYECKUX SBICHHUH (HAOIIOAEHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE), MCIIOJIB30BaTh CHCTEMHBIC XMMHUYECKHE 3HAHMSA JUISI TPUHATHA
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHUEM;



cOPMHUPOBAHHOCTh YMEHUH COONIOAAaTh TMpaBWJIa I[OJIb30BAHHUS XHMHYECKOH TOCymod U
nabopaTopHBIM 000PYAOBAaHHEM, a TAaKXKE NpaBuUia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMECHHU IUIAHUPOBATH U BBIMOJHATH XUMUYECKUN IKCTIEPUMEHT (MPEBpAICHUS
OpPraHUYeCKUX BEIECTB IPU HArpeBaHUU, MOTyUYECHUE ITUICHA U U3yYEHHE er0 CBOMCTB, KAUeCTBEHHBIC
peaKkuy OpraHuYecKuX BEIIECTB, ACHATYpalusi OSIKOB MPH HArpeBaHWH, [[BETHBIC PEaKIUU OEIKOB) B
COOTBETCTBUH C MPABUIIAMU TEXHUKH OE30MAaCHOCTH MpH OOpAIeHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000pyJI0BaHUEM, MIPEACTABIATH PE3YJIbTAThl XUMHUUECKOTO 3KCIIEPUMEHTa B ()OpMe 3alluCH ypaBHEHUN
COOTBETCTBYIOLINX PEaKuil 1 (GOpMyIHpPOBATH BBHIBOIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIM3UPOBATH XMMHUYECKYIO0 WH(MOPMAIHIO, TOJIY9aeMyko
13 pa3HbIX UICTOYHHUKOB (CpeIcTBa MacCcoBOM MHpopMaIuu, IHTepHET U Ipyrux);

c(hopMUPOBAHHOCTHh YMEHUHN COOJIIOIaTh MPABHIIA YKOJIOTUYECKHU 11€JIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYJOBOH NIEATETHHOCTH B IENISAX COXPAHEHHS CBOETO 3JI0POBBSI M OKPY)KAIOILIEH MPHUPOIHON CPEIbI,
0CO3HABaTh OMACHOCTH BO3JICWCTBUS Ha YKUBBIE OPraHU3MBI ONPENEIEHHBIX OPTraHWYECKHX BEIIECTB,
noHuMas cMbich mokasarens [1JIK, moscHATs Ha mpuMepax crmocoObl YMEHBIIECHUST W TIPEIOTBPAICHUS
WX BPETHOTO BO3JICHCTBUS HAa OPTaHU3M UYEIIOBEKA;

I 0OYYAIOMIMXCSl C OTPAHWYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBbSI: YMEHHE MPHUMEHSTH 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHUYECKUX SBIICHU;

IUTSL CJICTIBIX W CIaOOBHISMIIMX OOYYAIONIUXCS: YMEHHE HCIOJIB30BAaTh PENbe(h)HO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XuMU4eckux Gopmyi.

11 KJIIACC

[TpenmeTHBIE pe3yabTaTHl OCBOCHUS Kypca «O0mast 1 HeopraHuuecKast XUMUsD OTPaXKaloT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O XUMHYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, POJIM XHUMHH B TO3HAHWM SIBICHUH TNPHPOIBI, B (OPMUPOBAHUHM MBIIIJICHUS H KYIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOW I'PAaMOTHOCTH, HEOOXOJMMOW Ul pElIeHHs MPAaKTHYEeCKUX 3aaad |
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M ITPUPOIHON Cpere;

BJIAJICHUE CHUCTEMOH XUMHMYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE ITOHATHS
(XMMHYECKHIT 2IEMEHT, aTOM, H30TOII, S-, P-, 0- AJIEKTPOHHBIE OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIN 00BEM, BaJIEHTHOCTB, 3JIEKTPOOTPULATEIIEHOCTD, CTENICHb OKUCICHHS, XUMHYECKasi CBS3b
(KoBaJIeHTHAs, HOHHAsI, METAIIIMYECKas, BOAOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, THITBI XUMHUYECKHX
pEaKIuii, pacTBOpP, AIIEKTPOJMTHI, HEIIEKTPOJUTHI, IEKTPOIUTHYECKAs AUCCOLMAINS, OKHCIUTEIb,
BOCCTaHOBHTENb, CKOPOCTh XHMHYECKOHW PpEaKIuH, XUMHYECKOE PABHOBECHE); TEOPHH M 3aKOHBI
(TeopHs D3JEKTPOJIMTHYECKON nmuccolManuu, nepuoandeckuii 3axoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHS U MTPEBPALICHUS SHEPTHH NPU XUMUYECKUX PEaKIHX),
3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3bIK XMMHH, MHPOBO33PEHUCCKHE 3HAHHMS, JIeKAIIHe B OCHOBE
NOHUMAaHUSl TPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHMX SBJICHUH, (pakToJormyeckue CBEICHUS O
CBOICTBaX, cOcTaBe, MOJIy4YEHUH U O€30MaCHOM HCMOJIb30BAHNN BAKHEUITNX HEOPraHMUECKUX BEIIECTB
B OBITY M IPAKTHUUYECKON JIEITEIbHOCTH YEJI0BEKa;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATh XapakTepHble MPU3HAKM TOHATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MPHU OMUCAHUU HEOPraHUYECKUX BEIIECTB U
UX MpEeBpalleHull;

Cc(OPMHUPOBAHHOCTh YMEHHH HCIIOIB30BaTh XMMUYECKYI0 CHUMBOJHMKY JJISI COCTaBJIEHUS (HOpMyIl
BEIIECTB M YpPaBHEHMH XUMHYECKUX peakiuif, cucremarndyeckyro HomeHknarypy (IUPAC) wu
TPUBHAJIbHbIE HA3BAHUS OT/AEIbHBIX HEOPTaHMUECKUX BEIIECTB (YrapHblil ra3, yriaeKuciblii ra3, aMMuax,
raméHasi U3BeCTh, HerauéHas U3BecTb, MUThEBAs COJIA, MUPUT U JPYTHUe);



c(OPMHUPOBAHHOCTh YMEHUI OTNPENENIATh BaJICHTHOCTh M CTENICHb OKUCIICHUS! XUMUYECKUX JIEMEHTOB
B COEJMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMUYECKOW CBSI3M (KOBaJIEHTHAas, NOHHAsI, METalIn4yecKasl,
BOJIOPOJIHAsI) B COEIMHEHUSX, THUI KPUCTAIUIMUECKON pEmETKHM KOHKPETHOIO BeEllecTBAa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUIMYEcKas), XapakTep Cpeldbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

Cc(OPMHUPOBAHHOCTh yYMEHHI YCTaHABIMBATH IPHUHAIICKHOCTh HEOPraHMYECKUX BEIECTB MO MX
COCTaBy K OTpeACTIEHHOMY KIIACCY/TPYIIe COSNMHEHHH (TIPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUTBI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIEC THPOKCHIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHI PACKpPBIBATh CMBICI Tepuoamdeckoro 3akona J[. M. MennmeneeBa u
JEMOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIHHYIO M IPOTHOCTHYECKYIO (DYHKIINH;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE AaTrOMOB XHMHYECKUX
anemeHToB 1-4 mepuoaoB Ilepuommyeckoit cucrembl xumudeckux snementoB JI. M. Menpeneesa,
UCIIONIB3Ysl TOHATHS «S-, P-, O-2JIEKTpOHHBIC OPOUTAIM», «IHEPreTUYECKHE YPOBHM», OOBICHSTH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB M HMX COCJUHEHUW I0 TepHojJaM U
rpynnam [lepuoandeckoit cucteMsl XUMU4EeCKUX 351eMeHTOB [I. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3jIMuYHBIX KJIacCOB, MOJATBEPXKIAaTh CYIECTBOBAHHWE I'€HETUUYECKOW CBS3U
MEXy HEOPraHWYEeCKHMMH BEIIECTBAMH C TOMOIIBI YPaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKkumii;

c(hOpMUPOBAHHOCTh YMEHHMs KJIaCCU(DHUIIMPOBATh XUMUUYECKHE PEAKIIMU TI0 Pa3TUYHBIM ITPU3HAKAM
(uMciay M COCTaBy pearupyrolux BEHIeCTB, TEIIOBOMY 3((deKTy peakuuu, U3MEHEHHIO CTeleHeu
OKHCJICHHUS AJIEMEHTOB, 00paTUMOCTH PEAKINH, yHJACTHIO KaTaln3aTopa);

cOpMHUPOBAHHOCTh YMEHHUI COCTaBISATh YypPaBHEHUS pEaKUUi pa3UyHbIX THUIIOB, IIOJHBIE H
COKpAaIEHHbIE YPAaBHEHUSI pEaKuii HOHHOTO OOMeHa, YUMTHIBAsl YCIOBUS, MIPU KOTOPBIX 3TH PEAKIHUU
UIYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHUH TPOBOAUTH PpEAKLWH, MOATBEPKAAIONINE KAaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB, PAcMO3HABATh OIBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHM pacCKpbIBaTh CYHIHOCTh OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX peaKUui
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUN OOBIICHITH 3aBUCUMOCTh CKOPOCTHU XUMHUYECKON peaklUy OT Pa3Iu4HbIX
(hakTOpPOB; XapakTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT BHEITHETO BO3ICHCTBUSA
(mpuaIn Jle [larense);

chOpMUPOBAHHOCTh, YMEHUW XapaKTepH30BaTh XHMMHUYECKHE IMPOIIECCHI, JIekKallhue B OCHOBE
MIPOMBIIIJIEHHOTO TMOJIY4YEeHUs CEpHOI KUCIOThI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTD MPEACTABICHUI
00 o0UIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBHIYHUCICHHS C MCIOJIB30BAHUEM IMOHSATHS «MaccoBasi JOJs
BEI[ECTBA B PACTBOpPE», OOBEMHBIX OTHOIIECHUN Ta30B MPH XUMHYECKHUX PEaKIMAX, MACChl BEllecTBa
Wi 00bEMa ra3oB Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe MM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX
B PEaKIMH BEUIECTB, TETIOBOTO A(PdeKTa peakiii Ha OCHOBE 3aKOHOB COXpPaHEHHUsS MacChl BEIIECTB,
MIpEBpAIIEHUS U COXPAHEHUsI SHEPTUH;

chOpMUPOBAHHOCTh YMEHUH COOMIOAaTh TMpaBWJIa TMOJIb30BAHUS XHMHUYECKOW TOCymoil U
nabopaTopHbBIM 000PYAOBaHHMEM, a TaK)Ke TMpaBuja oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATH W BBINOJHATH XMUMHUYECKUN DKCIEPUMEHT (pa3lioKeHue
NIEPOKCHJIa BOAOPOJAa B MPHUCYTCTBUM KaTalnu3aTopa, OIPEIEIIEHUE Cpelbl pacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHAMKATOPA, BIMSHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU



peaknuy, peakuud HOHHOTO OOMEHa, KadeCTBEHHBIE pEaKkUuu Ha Ccyinbdar-, KapOOHAT- U XIJIOPHI-
AQHUOHBI, Ha KAaTUOH aMMOHMsI, DPEIIEHUE SKCIEPUMEHTAIBHBIX 3a4ad o TeMaMm «MeTaub» U
«Hemerannel») B COOTBETCTBUH € IPABUIAMU TEXHUKH 0€30TIACHOCTH IPU OOpPAIIEHNUH C BEIECTBAMU U
1a00paTOPHBIM 00OPYZIOBAaHUEM, MPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO JKCIEPHUMEHTa B (opme
3allUCH YpaBHEHHMH COOTBETCTBYIOUIMX peakiuii u (OpMyIMpOBaTh BBIBOABI HAa OCHOBE O3THX
pE3ynbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIM3UPOBATH XMMHUYECKYIO0 WH(OPMAINIO, TOIyd4aeMyko
13 pa3HbIX UICTOYHHUKOB (CpPEICTBA MAaCCOBOM KOMMYHUKalMK, IHTEpHET U APYrux);

cOpMUPOBAHHOCTh YMEHHH COOIIOAATH TPABUIIA SKOJIOTUYECKH 11€I1€CO00Pa3HOr0 OBEICHHS B OBITY
U TPYIOBOH JIEATENbHOCTU B LIETSAX COXPAHEHUS CBOETO 3[J0POBbS U OKPYXKAOIel IPUPOJHOM cperibl,
OCO3HABATh OMACHOCTh BO3ACUCTBUS HA KUBbIE OPraHU3Mbl ONPEICIEHHBIX BELUIECTB, IOHUMAsI CMbICI
nokazarens [TJIK, noscHATs Ha mpuMepax crocoObl YMEHBIIEHHs] M NMPEAOTBPAILEHUsS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

Uig OOy4aroIMXCcs C OTPaHMYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHE NPUMEHSATh 3HaHHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [M03HAHUS BEUIECTB U XUMHUECKUX SBJICHUN;

IUISL CENBIX U CIa0OBHUIAIMIMX OOYYAIOIUXCSA: YMEHHE HUCIOJb30BATh PENIbe()HO-TOUEHUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiis 11 3anucu XUMU4ecKux Gopmyi.
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