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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE cCpegHero oobmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanuun B Poccuiickoit
Oenepanun», TpedOBaHUNM K pe3yjibTaTaM OCBOCHUSA (enepalbHOM 00pa3oBaTeabHONW MPOrPaMMBI
cpennero obmero o6OpaszoBanus (DOII COO), npencraBieHHbIX B DeaepanbHOM TOCYIAPCTBEHHOM
oOpazoBatenbHoM cTanaapte COO, ¢ yuérom Konnenuuu npenonaBanus y4eOHOTO mpeaMera « XuMus» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoii ®denepanuu, peanusyrolMX OCHOBHBbIE 00pa30BaTEIIbHbIE
IIporpamMMbl, 1 OCHOBHBIX MOJ0KeHHM «CTpateruu pa3Butus BocnuTaHusi B Poccuiickoit ®@enepaunn Ha
nepuon o 2025 roga» (Pacnopsokenue [IpaBurenbersa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/IOB K pa3pabOTKe MporpamMmbl [0 XHMHH, K OIpEACNECHUIO0 OOIIed CcTpaTeruu
00y4YeHHsI, BOCHUTAHUS U PA3BUTUSI 00YUaIOIIUXCS CpelicTBaMH yuyeOHoro mpeamera «Xumus» i 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIenTyanbHble monoxeHus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIel, COJep)KaHus, pe3yJbTaToB OOy4YeHMsI M TpeOOBaHWN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, MOJIYy4aeMO€ BBIITYCKHUKAMHU O00I1€00pa3oBaTEIbHON OpraHu3aIlui,
SBIIIETCS. HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEpPUIAIOIIMM 3TAllOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIHX LEJIOCTHOM CUCTEME
XUMHYECKOT0 00pa3oBaHus. DTHU IEHHOCTH KAacaloTCsi IO3HAHUS 3aKOHOB MPHUPOABbI, (OPMUPOBAHUS
MHUPOBO33pEHUSI U OOILIEH KyJIbTyphbl YENOBEKa, a TaKXKe SKOJIOIMUYECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3/I0POBbIO U MPUPOAHOH cpene. Peanuzyercs xumuueckoe oOpazoBaHue 00ydaromuxcsi Ha ypOBHE
cpeaHero obmero o0pa3oBaHusl CPeNCTBAMU y4eOHOTO mpeaMera «XHUMHUs), COACpKaHUe M MOCTPOCHHE
KOTOPOTO OMpEJeNieHbl B MpOrpaMMe [0 XUMHUHU C Yy4€TOM CHeHU(PUKA HAYKH XMUMHUH, €€ 3HAYCHHS B
MIO3HAHUY TIPUPOJIBI U B MATEPHATIBHOM KU3HH OOIECTBA, a TAKXKE C YIETOM OOIIMX IIeNIeH M MPUHIUIIOB,
XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHME CHCTEMbI cpefHero obmiero obpasoBanus B Poccuiickoit
denepanuu.

XuUMHSL KaK DJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpaeT oco0yl0 poJib B COBPEMEHHOM
UUBUJIM3AlMM, B CO3JaHMM HOBOM 0a3pl MarepuanbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaa B
(GopMHpOBaHHE PAllMOHATIBHOIO HAYYHOI'O MBIIIICHUS, B CO3[aHME IEJOCTHOIO MpeJICTaBlIeHUusT 00
OKpYXarolleM MHUpPE Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOTopoe (HopMHUpYyeTCs B XMMHUU Ha OCHOBE
NOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHMUS B3aWMOCBSI3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.

TecHO B3aMMOAENUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHS CcTaja HEOThEMJIEMON YaCTBHIO
MHUPOBOH KyJbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TpyJa M KU3HU KaXKIOro ujeHa OOIIecTBa.
CoBpeMeHHas XMMUS KaKk HayKa CO3UAaTeIbHasl, Kak HayKa BICOKMX TEXHOJIOTMI HallpaBJIeHA HA PELICHUE
MI00aTBHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM, MHIIEBOM,
9KOJIOTHYECKOI 0€30MacHOCTH U OXPaHBI 3/I0POBbS.

B cooTrBercTBHM ¢ OOMMMH IEISIMU M MPUHIIMIIAME CPEIHET0 OOIIero oOpa30BaHUs COJEPIKAHHE
npeamera «Xumus» (10—-11 kiaccel, 0a30BbIi ypOBEHb W3YUEHUS) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha
OOLIEKYJIbTYPHYIO MOATOTOBKY OO0YyYaromuxcsi, HEOOXOJUMYI0 UM Ul BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKH3Hb COLMYMa, NMPOJODKEHUS O0pa3oBaHMS B PA3IUUHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu  npeaMera «XHUMHUsD» SBIAIOTCA 0a3oBble Kypchl — «OpraHuyeckas XUMUS» H
«OO0u1as ¥ HEOpraHWYecKass XMMUsD, OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUsI KOTOPBIX SBJISIOTCS OCHOBBI
6a30B0il HayKHu: cCUCTeMa 3HAHUM 110 HEOPraHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHUU U3 001Iel XUMHUK) U
opranuyeckoil xumuu. @opMuUpoBaHHe JaHHOW CHUCTEMbI 3HAHUI MPHU M3yYEHUU MpeaMeTa oOecreyrBaeT
BO3MOXHOCTh PAaCCMOTPEHHUSI BCEr0 MHOrooOpas3usi BEIECTB Ha OCHOBE OOIIMX IMOHATHUH, 3aKOHOB MU
TEOPHUI XUMHUH.

CrpykTrypa conepxaHus KypcoB — «Oprannueckas xumusi» U «OOmast 1 HeopraHuyeckasi XUMUs
chopMUpoBaHa B MpOrpaMMe MO XHMHUU Ha OCHOBE CHCTEMHOIO IOAXO/Ja K H3YYEHHUIO0 Yy4eOHOro



MaTepuaia U OOyCIOBJI€Ha HUCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha OMNpeesEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUU CTPOCHUSI OPraHUYECKHX COEIMHEHMH, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX MPECTABICHUN O CTPOEHUHU BellecTB. CBeneHNs 00 U3y4aeMbIX B KypCe BEIIECTBAX JArOTCs
B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOXKHBIX OHMOJOTMYECKM AaKTHBHBIX coeauHeHuil. B  kypce
OpPraHUYeCKON XMMHUH MOJTyYaloT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
NepBOHAYANIbHBIE MPEICTaBICHUS O XHUMHUYECKOM CBS3HM, KIACCU(PUKALMOHHBIX IPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM YTJIOM 3peHUS B NpeaMeTe « XuMus» 0a30BOr0 ypOBHS pacCMaTpPUBAETCs U3YUYEHHBIN Ha
YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs TEOPETUYECKH Marepuan U (PaKTOIOTMYECKHE CBEACHUS O
BEIIECTBaX M XMMHMYECKOHl peakiuu. Tak, B 4acCTHOCTH, B Kypce «OOmas u HeopraHuyeckass XUMUS
0o0y4aromuMcsl IPEJOCTaBIAETCS BO3MOKHOCTb OCO3HaThb 3HAUYEHHE NEPUOAMYECKOIO 3aKOHA C
00IIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3UIUH, IIy0Ke MOHATh UCTOpUYECKoe H3MeHEeHUe (HyHKIUN
ATOTO 3aKOHA — OT 0000MIAIoIEH 10 OOBICHAIONMIEH U IPOTHO3UPYIOIEH.

Enunas cucrtemMa 3HaHMM O BaKHEHWIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHHMM, CBOWCTBAX U
IIPUMEHEHNN, a TaKK€ O XMMHMYECKUX pEaKLUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHUs
nonogHsAercs B Kypcax 10 u 11 kinaccoB aneMeHTaMu COAEpPKaHUsI, UMEIOIIUMU KYJIbTYPOJIOTUUECKUI U
IPUKIAIHON XapaKkTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHU C JPYTMMU HayKaMH,
packpbIBalOT €€ poJib B IO3HABATENIbHOM M MPAKTHYECKOH IEATENIbHOCTH YelOBEKa, CIHOCOOCTBYIOT
BOCIIMTAHUIO YBa)KEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MMPHIIOKEHUNH XUMUH,
MOMOTAIOT BBIIYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoO0ieMax,
CBSI3aHHBIX C XUMUEH, KpUTUUECKN OCMBICIIMBATh MHPOPMALUIO U IPUMEHSTH €€ JUIsl IIOMOJIHEHUS 3HAHUH,
PELICHUS] MHTEUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIbHBIX MCCIEIOBATEIbCKUX 3aJadu. B 1emom conuepxkaHue
yueOHOTO Tmpeamera «XHUMHsS» JaHHOTO YPOBHS H3Y4YCHHS OPHEHTHPOBAaHO Ha (opMUpOBaHHE Y
00y4JaromuXxcsi MHUPOBO33PEHUYECKOM OCHOBBI JJii MOHUMaHUs (QMIocOPCKUX HAeH, TaKUX Kak:
MaTepUaibHOE €IUHCTBO HEOPraHMYECKOIO0 M OPraHUYEeCKOro MHUpa, 0OyCIIOBIEHHOCTh CBOICTB BEIIECTB
UX COCTaBOM M CTPOCHHEM, I103HABAEMOCTh IMPUPOJHBIX SBJICHUM MYyTEM S3KCHEPUMEHTAa U PEIICHUS
IPOTUBOPEUNI MEXKIY HOBBIMU (DaKTaMU U TEOPETUUYECKUMHU MPENNOCHUIKAMH, OCO3HAHHE POJIM XUMHUU B
pELICHUH SKOJIOTMYECKUX MpoOieM, a Takke MpobdiieM cOepexeHHs IHEPreTHYECKUX PecypcoB, ChIPbs,
CO3/J1aHUsI HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B mnuane pemeHus 3aay BOCHMTAHUS, PA3BUTHUS M COLMANM3ALUU OOYYAIOUIMXCS TMPHHATHIE
IpOrpaMMoOil M0 XUMHUHM IOJAXOJAbl K ONPEICICHUID COAEPKAHMS W IOCTPOCHMS  IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX IEHCTBHM, HMEIOIINX 0a30BO€ 3HAUECHUE IS
pPa3IUYHBIX BUJOB JEATEIILHOCTH: pEIIeHHUs NpoOsieM, MOMCKa, aHalu3a M 00paboTku HH(pOpManuu,
HEOOXOIUMBIX Ul NpPUOOpPETEeHUs OmbiTa MPAKTHYECKOW M  HCCIIEAOBATENIbCKOM  JesITeIbHOCTH,
3aHUMAOIIEH BA)KHOE MECTO B IIO3HAHUN XUMUMU.

B npaktuke npenoiaBaHusl XUMHUU Kak Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi, Tak U Ha ypPOBHE
cpeaHero oOuiero oOpa3oBaHMsl, NPU ONPEAEICHUHN COJIEPKATEIbHON XapaKTEPUCTUKH LieJiel U3yueHus
npeMeTa HalpaBlIeHHEM MEepBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKHM KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUUYECKON AESITEIbHOCTH YeJI0OBEeKa
U KaK OJHOTO U3 KOMIIOHEHTOB MHMPOBOH KyJbTypbl. C METOAUYECKON TOUKM 3PEHHUs TAaKOM MOAXOA K
ONPEIETICHUIO LIeJIEH N3YUEHUS IIPEIMETA SBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJABHBIMH LEJISIMU M3Y4YECHHUs INpenMeTa «XUMUs» Ha 0a30BOM
ypoBae (10 —11 xJ1.) aBsIFOTCS:
dbopMHpOBaHHE CHCTEMBbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIEW COCTaBISAIONICH €CTeCTBEHHO-HAYyYHON
KapTUHBI MHpa, B OCHOBE KOTOpPOHl JeKaT KJIOYeBble MOHATHUS, (DyHIAMEHTalbHblE 3aKOHBl M TEOPUHU
XUMHUHM, OCBOEHHE S3bIKa HayKHd, YCBOGHHE M TOHHMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHni
MHUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJICHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBJICHMS,
dbopMupOBaHHE U pa3BUTHE MPEACTABICHUI O Hay4HbIX METO/JAaX MO3HAHHS BEIIECTB M XHMHUYECKUX
peaknuii, HeoOOXOAUMBIX Ul MPUOOPETEHUS YMEHHM OPHUEHTHUPOBATHCS B MUPE BEIIECTB U XMMHUYECKHX
SBJICHUM, IMEIOLIUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM )KU3HH;



pa3BUTHE YMEHHI U CIOCOOOB JESATEILHOCTH, CBI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM XUMHYECKOIO
IKCIIEPUMEHTA, COOJIIOICHUEM TIPABHII O€30MaCHOTO OOPAICHHSI C BEIIECTBAMH.

Hapsiny ¢ aTum, coaepskaTenbHas XapakTepUCTUKa 1efiel U 3a1a4 U3y4YeHHs IpeIMeTa B porpamMmme
[0 XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CUCTEME CPEAHETO
obmiero oOpazoBanusi. CerofHs B MpernojaBaHUM XMMHUU B OOJIbILICH CTENEeHU OTHAETCS MpearouYTeHUue
NPAaKTUYECKOH KOMIIOHEHTE COAEp)KaHUS OOyuYeHHs, OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTeabHOM  OpraHM3alliy, BIAJACIOIIEr0 HE Ha0opoM 3HaHMM, a (QYHKIMOHAJIBHOMI
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHMSMHM AKTHBHOI'O IOJIyYEHHs 3HAHUN U NPUMEHEHMS] UX B
peasibHOM JKU3HU JUIS PEIICHUs TPAKTHUECKUX 3ajau.

B cBs3u ¢ 3TUM nIpy U3ydeHUU npeamera « XUMHUS» TOMUHHUPYIOIIEEe 3HaUYEHUE TPUOOPETAIOT TaKUE
LEJH U 33]]a4, KaK:

ajanTanusg oOydyalomMXCs K YCIOBHAM JMHAMUYHO pa3BUBAIOMIETOCS MHpa, (HOpMUpPOBaHHE
UHTEJJICKTyaJlbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €amMO0Opa3oBaHUIO,  COTPYJHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM,;

dopMupoBaHHE Yy OOYYarOIIMXCSl KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIIMH), HMEIOLIUX
YHHUBEpCaJIbHOE 3HAUYCHUE ISl PA3IMYHBIX BHUJIOB JCSATEILHOCTH: PElIeHUs MpolieM, MOUCKa, aHalau3a U
00paboTku MHPOPMALIUK, HEOOXOIUMBIX Ui MPHUOOPETEHHS OIbITAa JIEATEILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IMO3HAHUU XMMHH, a TaKKe JUIS OLUEHKH C TMO3MUIUNA SKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIHSHUS BELECTB U XUMUYECKHUX [TPOLIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIIbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4aroluxcs: CIOCOOHOCTH CAMOCTOSATEIbHO MPUOOPETAaTh HOBBIE 3HAHMSI 10 XUMHHU B COOTBETCTBHUHU C
YKU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH ISl IOUCKA U
aHanmm3a y4eOHOW ¥ HayYHO-TIOMYJIIPHON HH(OPMAIIMH XUMUYECKOTO COACPIKaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIONIMXCA aCCOLMATUBHOTO U JIOTHYECKOrO MBINUICHHUS,
HAOJI0IATEIIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, IPHU
IUTAHUPOBAHHUM U IPOBEJCHUHN XUMHUYECKOT0 HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaroImuxcsi yOeKIEHHOCTH B T'yYMaHMCTUYECKOM HAmpaBIEHHOCTH XHMHH, €€
BO)XHOM pOJMM B PEUICHUU TIJ00AIBHBIX MPOOJIEM pPALMOHAIBHOIO MPUPOIONOIL30BAHUS, MOMOJHEHUS
SHEPreTUYEeCKUX PECYpCOB U COXPAaHEHHUs MPHUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOr0 OTHOLICHUSI K MPUPOJAE U CBOEMY 3[10POBbIO, a TaKKe MPUOOPETEHUs OIbITa UCHOJIb30BAHUS
TIOJYYCHHBIX 3HAHUHM JUIS TIPUHSTHS TPAMOTHBIX PEIICHWH B CHUTYalMsIX, CBSI3aHHBIX C XHMHUYECKHMU
SIBIICHUSIMU.

B yuebHOM miaHe cpenHero obiiero oOpa3oBaHus NpeaMeT «XUMHsD 0a30BOr0 ypOBHS BXOJHWT B
COCTaB MpeMeTHOM obsacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO61ee 4MCciI0 4acoB, OTBEIEHHBIX U M3YyYEHUS XMUMHM, Ha 0a30BOM YPOBHE CpEAHEro oOLIero
oOpa3oBanus, coctaBnser 68 yacos: B 10 kinacce — 34 vaca (1 yac B Hezneno), B 11 kmacce — 34 gaca (1 gac
B HEJIEIIO).

COAEP) KAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU
[Ipeamer OpraHNYEeCKOU XUMUU: eé BO3HUKHOBEHHE, pasBuTHE U 3HAYEHHE
B MOJIYYEHMM HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpPOEHHS OpPraHMYECKHUX COEIMHEHUN A.



M. bytnepoBa, e€ ocHOBHbIC MoJokeHHS. CTpyKTypHBIE (OPMYJIbl OPraHMYECKUX BEIIECTB. [ 'omoiorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSAX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBinenne o KiaccUpUKAUKU OpraHuYeckux BemiecTB. HomeHkiaTypa oOpraHuyeckux
COEIMHEHUI (cucTeMaTHyeckas) W TpUBHAIbHBIE Ha3BaHUS BaXHEMIIMX IPEACTaBUTEIEH KJIACcCOB
OpPraHUYECKUX BELIECTB.

OKcliepUMEHTAIbHbIE METO/Ibl U3YUEHHsI BEIIECTB U MX MPEBPAIEHUH: 03HAKOMJICHHE ¢ 00pa3namu
OpPraHMYECKUX BEILECTB U MAaTepUaIaMu Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJl OPTraHUYECKUX BEIIECTB,
HaOJIOICHUE M ONMHUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (TUIaBJICHHE, OOYTIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUH psAl. MeTaH M 3TaH — NpOCTEHIINE MPEACTABUTENN
QIKAHOB: (PM3MUECKUE U XMMUYECKHE CBOWCTBA (PEaKIMK 3aMEIIEHUS U TOPEHUs ), HAXOXKICHUE B TIPUPOJE,
MOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psf. OTUIEH U NPONWIEH — IpocTeiine
NPEJCTAaBUTEIN  aJKEHOB: (U3MUEeCKHMe M XUMUYECKHE CBOMCTBa (peakuuud THAPUPOBAHUS,
raJIOr€HUPOBAHUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLliN ), TOIy4YeHUE U IPUMEHEHUE.

Anxanuensl: Oytaauen-1,3 u metmnOyragueHn-1,3: cTpoeHHe, BaxKHEHIINEe XWMHUYECKHUE CBONCTBA
(peakuus nonuMepusanuu). [lomyueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUI psii. AUETHIIEH — MPOCTEHIINN
NPEJCTaBUTENIb AIKHHOB: COCTaB, CTPOCHHME, (U3UYECKHE ¥ XUMHYECKHE CBOWCTBA (peakmuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHHS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benszonm: cocrtaB, cTpoeHue, (Qu3MUECKME M XUMHYECKHE CBOWCTBAa (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHMS ), IOJyUYeHUE U IPUMEHEHue. Tonyon. cocmas, cmpoenue, guzuieckue u
Xumuuecxue ceolicmea (peaxyuu 2a102eHUPOBAHUS u HUMPOBaHusi), nonyueHue u
npumeneHnue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAICKAIUMHU K
Pa3IUYHbBIM KJIaccaM.

[TpupoaHble UCTOYHUKHU YTIIeBOAOPOAOB. [IpupoaHbiii ra3 u nomyTHeie HedTsHBIE Ta3bl. HedTh u e
npoucxoxaeHne. CrnocoObl rnepepadoTku He(TH: MEePEeroHKa, KPEeKUHI (TEpMUUYECKUH, KaTaTUTHUYECKHI),
nuponu3. [IpoxykTsl nepepaboTku HedTH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIH
YTOJIb U IPOAYKTHI €r0 MepepadoTKH.

OKcliepUMEeHTaIbHbIe METO/Ibl U3YUEHHs BEIIECTB U UX MPEBPAIEHUI: 03HaKOMIIEHHE ¢ 0Opa3namu
IUIACTMAcC, KayuyyKoB U pe3uHbl, Koiekuuu «Hedts» u  «Yromp», MOAEIMPOBAHHE MOJIEKYI
YIJIEBOAOPOAOB U TaJOT€HONPOM3BOIHBIX, MPOBEJACHNE NIPAKTUYECKON pabOThl: MOJyuyeHHE STHIIEHA U
W3Y4YEHHUE €ro CBOMCTB.

Pacuérnble 3a1a4u.

Bbluniciienuss mo ypaBHEHMIO XUMHYECKOW peakuuu (macchl, o0bEMa, KOJIMYECTBA MCXOJHOTO
BEIIECTBA MJIM MPOAYKTa peakiMM MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue opranndeckue coeMHEHUS

[IpenenbHblE OAHOATOMHBIE CIUPTHI. METaHONI W 3TaHOJ: CTPOCHHE, (PU3UUYECKHE U XUMHYECKHE
cBOWicTBa (peakiMu C AaKTHUBHBIMM METaJUIaMH, TaJOr€HOBOJOPOJIAaMH, TOpEHHE), TNpPUMEHEHHE.
Bonoponnbie cBsi3u Mexy MoJIeKyJamMu ciupToB. JleiicTBre MeTaHoJa ¥ 3TaHOoJIa Ha OPraHU3M YellOBeKa.

MHOroaToMHBI€ CHHMPTHI. DTUJICHIVIMKONIb M TJIMLEPUH: CTPOEHHe, (U3NYECKHEe M XHUMHYECKHE
CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU MeETaJIaMU, KauyeCTBEHHas pPEakiisi Ha MHOTOATOMHbIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMenenue riuunepruHa U STUICHIJINKOIIS.

@®eHo: CTpOeHHE MOJIEKYJbl, (U3MYEeCKHe W XUMHUYecKhe cBoiicTBa. TokcuuyHOCTh (eHona.
[Ipumenenue peHomna.

Anpaeruaipl U kemoHvl. DOpMalbIETU]l, aleTalbIeruJl: CTpoeHue, (U3MUecKhue U XUMHUYECKUe
CBOMCTBA (pEeaKIMK OKHCICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKLIMH ), IOJTYUYECHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KUCIOTh. MypaBbiHAs M YKCYCHasi KHCJIOTBI: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOMCTBA (CBOMCTBa, 00IIMe Ui Kiacca KUCIOT, peakuus 3TepuuKanum),




noJjiydyeHue u npuMeHenune. CTeapuHoBasi U OJI€MHOBAsI KUCIOTHI KaK MPEICTaBUTENH BBICIINX KapOOHOBBIX
KHUCTIOT. MbIJIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, HX MOIOIIIEE ACHCTBHE.

Crnosxuble 3¢GuUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponu3 cioxHbX 3¢upoB. XKupsl
I'maponus xupos. [IpuMeHnenne xkupoB. bruosoruueckas posb KUPOB.

VYrneBoabl: cocTaB, KiaccuuKalus YrieBOJOB (MOHO-, OU- W Tojucaxapuiabl). [nmokosza —
OPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHS MOJICKYJbl, (PU3NUYECKUE U XUMHYECKHE CBOMCTBa
(B3aumopericteue ¢ ruapokcuaom menu(ll), oxumcieHne amMmuadyHbBIM pacTBOpoM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHE TIJIIOKO3bI), HAXOXKJICHHE B TNPHUPOJE, NPUMEHEHUE, OUOIOTHYECKasi POJb.
®orocunre3. PpyKkTo3a Kak U30Mep TITHOKO3bI.

Kpaxman 1 nemironosa kak npupoHbie noaumepsl. CTpoeHue Kpaxmaia 1 HeJuIoa03bl. Pusndeckue
U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KAYeCTBEHHAsI pEaKLUs C HOJIOM).

OKcliepyMEeHTaIbHbIE METO/Ibl U3YUEHHsI BEIIECTB M UX IMPEBPALICHHI: TPOBEACHUE, HAOIIOACHNE U
OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbIC PEAKIHUU OJHOATOMHBIX
cnupToB (OKHCIIeHHE dTaHosa okcuioM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOICUCTBUE TIULIEPUHA C
ruapokcuaoM wmeau(Il)), ampaernmoB (OKHCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepeopa(l) u
ruapokcugom wmeau(ll), BzammopeiicTBue Kpaxmana C HOAOM), MPOBEICHUE MPAKTUYECKON padOTHI:
CBOICTBa pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérneble 3aaum.

Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peaklud (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BElIECTBA WJIM MPOJAYKTAa PEaKUMM [0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WU MPOJAYKTOB PEAKIIHH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI KaK aM(poTepHble OpraHudeckue coeAnHenus. u3nueckrue u XMMUUYECKHUe CBOICTBA
aMUHOKUCJIOT (Ha IpuMepe MuiKHa). bruonornueckoe 3HayeHue aMMHOKUCIOT. [lenTuibl.

benku kak mpuUpoOHBIE BHICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuyHasi, BTOpUYHAs U TPETUUHAS
CTPYKTypa OelKOB. XMMHUYECKHE CBOMCTBA OEIKOB: TMAPOIN3, ACHATYpalus, KaYeCTBEHHBIE PEAKIUU Ha
OenKH.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHUS] BEUIECTB U UX NPEBpAIICHUN: HAOIIOJEHHE M OINMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYypalys OEJIKOB MPU HArpeBaHUH, IBETHBIE PEAKIIMU OEIKOB.

BbicokomouiekyasipHbIe COeJUHEHHUS

OCHOBHBIE TIOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED, MOJUMEP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJUMEpU3AlNM, CpeaHss MojeKkyiaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPH3AITUs U MOJTUKOHICHCAIIHSL.

OKCepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIECTB U MX NPEBPAIICHUN: 03HAKOMJIEHHE ¢ 00pa3lamMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAyIyKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzamusi MeXNpeIMETHBIX CBsi3ed TpU U3YYEHUU oOpraHuyeckol xumuu B 10 Kimacce
OCYIIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUW, TaK W TOHSATHH,
SBIISIONINXCSI CHCTEMHBIMHU IS OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHATUS: SBJIEHUE, HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJIN3,
CUHTE3, KIaccuuKaIms, nepuoJuIHOCTh, HAOIOIeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

®uznka: Marepusi, SHEprus, Macca, aToM, O3JEKTPOH, MOJEKyJla, JHEpreTHUeCKUid ypOBEHb,
BEIIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3WYECKUE BEIMYMHBI M EIUHUIBI HUX
U3MEpEeHHUS.

Buonorus: kinerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOTUYECKH
aKTHBHBIC BelIeCcTBa (OCITKU, YTIIEBOIBI, KUPHI, (DEPMEHTHI).

['eorpacdusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus:: NHILEBbIE TPOAYKTH, OCHOBBI PAlMOHAILHOTO TNHUTAHUS, MOIOLINE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpenapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMHH

XUMHYECKUH 3JIeMeHT. AToM. Slnpo aroma, M30TOIBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYECKHE
YPOBHH, MOypPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- 2meMeHThl. OCOOCHHOCTH paclpeIeeHUs JICKTPOHOB
10 OpOUTANISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS! KOHPUTYpalnsi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuogmueckas cucrema xumuuyeckux snemeHToB JI. M. Menneneesa.
CBs3b nepuoanueckoro 3akona u Ilepuoguueckoil cucreMbl xuMuueckux 3iaeMeHToB Jl. M. Menaeneea ¢
COBPEMEHHOU Teopueil CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMUYECKUX HJIEMEHTOB
U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO IpyHIaM U MepuoiaMm. 3HaUYCHUE MEepUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemlecTBa. XUMHUYECKasi CBsA3b. Buabl XMMHUECKOH CBSi3U (KOBAJCHTHAs HEMOJISpHAs U
HoJIsipHasi, MOHHAs, MeTaulMyecKas). MexaHu3Mbl O0O0pa30BaHMsS KOBAJEHTHOW XUMHYECKOM CBS3U
(0OMEHHBI M JOHOPHO-aKIENTOpHBIN). Bomopomnas cBs3b. BajaeHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. MIoHbI: KAaTUOHBI U aHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA.
THUnbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKONW PEILIETKH.

[lonsiTue o0 AUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 1011 BEeLECTBa
B PacTBOpE.

Knaccudukanus HeopraHuyeckux coeauHeHUd. HoMeHkiaTypa HEOpPraHWYecKHX BEIIECTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIINX K Pa3IMUHBIM KJlaccaM.

Xumuyeckas peakiusi. Knaccudukaius XMMHUYECKUX PEaKIil B HEOPraHMYECKONH U OpraHuvyecKou
XUMHH. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPAIIECHUS SHEPTUU IIPU XUMHUECKUX
peakuusx.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3In4HbIX (QakTopoB. OOpaTHMble peakiuu. XUMHUECKOEe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYecKoro pasHoBecHs. [Ipunnun Jle [Hartense.

OnekTponauTnueckas auccounanus. CuinpHble U ciadble 31eKTpoiauThl. Cpesja BOJHBIX PacTBOPOB
BELIECTB: KUCJIasl, HEUTpanbHasl, HIEI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKcllepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB M WX NPEBpALlCHUH: JEMOHCTpalus TaOull
«Ilepmognueckas cucrema xumuueckux odieMeHtoB [l WM. MenaeneeBa», WU3ydeHHE MOJENEH
KPUCTAJIIMYECKHUX PEIIETOK, HaOro/1eHue
U ONHMCAHHWE JEMOHCTPALIMOHHBIX U J1a0OpaTOPHBIX OINBITOB (pa3jioKEHHWE MEpOKCHIa BOAOpoAa B
NPUCYTCTBUM KaTallU3aTopa, OINPENEIEHUE CPEAbl PAacTBOPOB BEIIECTB C IOMOUIbK YHHUBEPCAIBHOTO
UHAMKATOpa, PEAKIMM HOHHOIO0 OOMeHa), MPOBEACHHME NPAKTHUECKOH padoThl «BnusHME pa3IUyHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON PEaKIum».

PacuérHeble 3a1aum.

Pacu€rpl no ypaBHEHMSIM XMMHUYECKUX PEaKLU, B TOM YHCIE TEPMOXUMUYECKUE PACUETHI, PACUETHI
C UCIOJIb30BAaHUEM MOHATHUS «MaccoBast J10Ji BELIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilonoxkxenne HemeramioB B Ilepumoanueckoil cucTeMe XMMHYECKHMX 3JIEMEHTOB [l
W. MenneneeBa 1 O0COOCHHOCTH CTpOeHHUsI aToMoB. PU3NMYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPOIUS
HEMeTaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, hochopa u yriepona).

XUMHUECKHE CBOMCTBA BaKHEMIIMX HEMeETa/ioB (rajOreHoB, cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHUI).

ITpuMeHeHre BaXXHENIINX HEMETAJNIOB M UX COEUHEHHH.

Meramibl. Ilonoxenne wetamnoB B Ilepuogmyeckodt cuctemMe XHMHYECKHX 3JI€MEHTOB /[l
U. MenneneeBa. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. Obume puznyeckue
cBoiicTBa MeTaioB. CIuiaBbl METAJIIIOB. DJIEKTPOXUMUYECKHUH psiJl HAIPSKEHUI METaJlIOB.




XHUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KAJIUNA, KaJIBIMI, MAarHUMA, aTFOMUHUH, [TUHK,
XPOM, KEeJe30, MEJIb) U UX COCTUHEHUN.

OO6mue cnocoOw! momy4yeHus MeTauioB. [I[puMeHeHne MeTalJIoB B OBITY M TEXHHUKE.

OKCIIEPUMEHTAIbHBIC METOJbl H3YYEHHs BEIIECTB M WX MPEBPALICHUN: HM3YyYEHHE KOJUICKIIUU
«MeTayiel ¥ CIUTaBbI», OOpPA3IOB HEMETAUIOB, pEIICHUE SKCIICPUMEHTAJIBHBIX 3a7ad, HaOJIOJCHHE |
OMKMCAaHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOJCHCTBUE THUIPOKCHIA ATIOMHUHHS C
pacTBOpaMH KUCJIOT U IIENOYEH, KaYECTBEHHBIE PEaKIIMK Ha KATUOHBI METAJIJIOB).

Pacuérnsle 3a1aum.

Pacuéter mMaccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY BEIECTBA, MAcce WIIU
00BEMY OJIHOTO W3 YYAaCTBYIOUIUX B PEAKIIMU BEIIECTB, PAcu€Thl MacChl (00BEMA, KOIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIMHU, €CIIN OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHuS 4 KH3Hb

Ponp xuMuu B o0ecriedeHur dKOJIOTHUECKON, DHEPTETHISCKON U MUIIIEBOM 0€3011aCHOCTH, Pa3BUTHH
MeauiuHbl. [IoHsATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX NPHUHIMIAX TPOMBIIIICHHOTO TMOMYYEHUs BaKHEHIIMX
BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTEpPUATIOB: BaXXHEUIIME CTPOUTEIbHbIC  MaTepHUallbl,
KOHCTPYKIIMOHHBIE  MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHalibl JJisi  DJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YA0OPEHUSI.

XuMHsT ¥ 370pOBbE 4YEJIOBEKA: IMpaBUja HMCIOJb30BaHUS JIEKAPCTBEHHBIX IpernapaToB, MpPaBHIia
0e30I1acHOro HCIIOIb30BaHUS MpernapaTroB OBITOBOM XUMUHU
B IIOBCETHEBHOM KHU3HHU.

MeXnpeIMETHBIC CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPHU M3YYEHUH OOIIel 1 HeopraHmueckoi xumuu B 11 kimacce
OCYIIECTBIISICTCS Yepe3 MCIOJb30BaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX IOHSATHN, TaK W IOHSATHH,
SIBJISTFOITUXCSI CACTEMHBIMH JIJISl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CUHTE3,
KJaccuukanus, IepuoAMIHOCTh, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHE.

®u3nka: wmaTtepusi, -HHEprus, macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOIl,
pPaIuoOaKTUBHOCTh, MOJIEKYJa, YPHEPTEeTHYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE
BeIeCcTBa, (PU3MUECKHe BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opranusm, 3KocucTema, onocdepa, MakKpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEILECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAeMbIe, TOTLIUBO, PECYPCHI.

TexHonmorusi: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaJIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, MHIIEBAsi MPOMBINIJIEHHOCTh, (hapMaleBTUIecKast
MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX MPENaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AIEKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MPOTPAMMBI 110 XMMHWM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHsS OOYyYaroIIMMHUCS MpPOrpamMMm
cpenHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IIpeAMEeTHBIM). HayuHo-MeTomuueckoi



OCHOBOI1 JI71s1 pa3pabOTKH IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTrpaMM CPEAHETo 00111ero oopa3zoBaHus
SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MMOAXO.

B cooTBeTcTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOJXO0JIOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHMS TIpeaMeTa «XHMHsS» Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHUS BBIIEIEHBI CIEAYIOIIHNE
COCTAaBJISIFOLIME:!

OCO3HaHHE OOYYaIOUIMMUCS POCCHIMCKON TPaKAAHCKOH HMIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

1[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMYHOCTH HA OCHOBE KJIFOYEBBIX LICHHOCTEH U
UCTOPUYECKHX TPATUINI 0a30BOM HAyKU XUMHH,

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH JESTENbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMU IETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMs;

HAJIMYUE TPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYpPhl U CIHOCOOHOCTH CTaBUTh LU U CTPOUTH
YKU3HEHHBIE I1JIaHbl.

JIM4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHsD) JIOCTHTaloTCs B €IUHCTBE y4eOHOW U
BOCIIUTATEIbHON JEATEIbHOCTU B COOTBETCTBUU C T'YMaHUCTUYECKHUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aJlaMHd POCCHIMCKOTO TPa)KJIaHCKOro oOIIecTBa, NPUHATHIMH B
oOuiecTBe HOpPMAaMM U IpaBWJIAMU IIOBEJIEHUS, CIIOCOOCTBYIOUIMMM IIPOLIECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYAIOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMeTa «XHUMHs» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON M MPAKTUYECKON JAEATEeIbHOCTH OOYYaroUUXcs MO pealli3alMy MPHUHSITHIX B OOIIeCTBE
LIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpakaIaHCKOro BOCUTAHMS:

0CO3HAHMSI 00YYAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBaXCHUS K 3aKOHY U
MIPaBONOPAJIKY;

IIPEJICTaBICHUS O COLMAIbHBIX HOPMAX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW AESITEIbHOCTU MPU CO3TAHUM YUYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY W apryMEHTBhI JIPYTUX MpHU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUEOHOI 1€ TEINbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOLLIEHUS K ICTOPUYECKOMY U HAyYHOMY HaclI€IMI0 OT€YECTBEHHON XUMHUU;

yBaKEHHUsI K TpOIecCYy TBOpPUECTBA B OOJIACTH TEOPUM M HPAKTUYECKOTO NPUMEHEHUS XHMUH,
OCO3HaHUS TOTO, YTO JAOCTM)KEHHS HAyKd €CTh pe3yJbTaT JJIUTENbHBIX HaOMI0JEHUH, KpOMOTIMBBIX
SKCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca M I03HAaBATEJIbHBIX MOTHMBOB B IOJYYEHUM M MOCIEAYIOIIEM aHajlu3e HH(OpMaIUH O
NEPEJOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYyalluH, CBSI3aHHbIE c XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEIEHUE U MOCTYIIKH CBOMX TOBapHUILEH ¢ MO3UIMI HPAaBCTBEHHBIX U
IIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIKOB;

4) popMHUpOBaHMS KYJIbTYPHI 3/10POBbSI:

MOHMMAaHMs LEHHOCTEW 30pOBOTO M OE301acHOro 00pasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOLICHUS K COOCTBEHHOMY (DU3MUYECKOMY U IICUXHUYECKOMY 3/I0pPOBbIO;

COOITIOJIEHHsI TIPaBUI O€30MacHOr0 OOpaIleHUsl C BEIIECTBAMH B OBITY, MOBCEHEBHOW >KHU3HU U B
TPYIOBOM AESATENBHOCTH;

NOHMMAaHMs IIEHHOCTH IMPaBWJ WHAMBHUIYaJbHOTO M KOJUJICKTUBHOIO O€30MacHOr0 IOBEICHUS B
CUTYaLUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUI U HENPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS AIKOTOJsl, HAPKOTHKOB,
KypeHHUs);



5) TPy10BOT0 BOCIIMTAHMS

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEIOBATEIbCKON JEATENbHOCTH, OOIECTBEHHO
II0JIE3HOH, TBOPYECKOHN M IPYIMX BUJAX JCATECIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacCTHE B PELLIEHUU MPAKTUYECKUX 33]a4 COLIMAIbHON HANpaBJIEHHOCTHU (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IMPAKTHYECKOMY H3YYEHHIO Npodeccuil pa3lIudyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XXEHHUS K TPY1y, JIOJSIM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIBHOM TpaekToOpuu oOpa3oBaHus, Oynymiei
npodeccun W peanu3aluyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11€JIECO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KAK UCTOUYHUKY CYLIECTBOBAHMS )KU3HU Ha
3emue;

IOHUMAaHMs II100aJIBbHOI0 XapaKTepa HKOJOTHUYECKUX MPo0sIeM, BIMSHUS SKOHOMUYECKUX IPOLIECCOB
Ha COCTOSIHHE MIPUPOIHOM U COLUAIIBHOU CPEJIbI;

OCO3HaHMsI HEOOXOJMMOCTH MCIIOJB30BaHMS JIOCTHIKEHUH XMMHUHM JJIs PELIeHHUs BOIIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIB30BaHUS;

AKTUBHOI'O HENPUATHS ICHCTBUM, NPHUHOCAIIMX BpEJ] OKpPYXKarolled NPUPOJHOW Cpele, yMEHHs
IPOrHO3UPOBATh HEOJArONpPUSTHBIE HKOJIOIMUECKUE [OCIEICTBUS MPEANPUHUMAEMBIX JACHCTBUM U
IpeI0TBpallaTh UX;

HAJIMYUSl PA3BUTOIO SKOJIOIMUYECKOIO MBIIIEHUS, SKOJIOIMUYECKON KyJIbTYpbl, ONbITA JESATEIbHOCTH
JKOJIOTMYECKOM  HANPaBJICHHOCTH, YMEHHsA  pPYKOBOJACTBOBAaTbCS MMM B II03HABATEIbHOM,
KOMMYHHUKATHBHOH M COITMAILHON MPAKTHUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOATH HUICOJIOTUU
xeMooouw;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIEeCTBEHHON IIPAKTHUKH;

NOHUMaHMs CeUM(UKN XUMHUU KaK HayKH, OCO3HaHUS €€ poiu B (POPMUPOBAHUU PAIMOHAIBEHOTO
HAyYHOTO MBIIUIEHUS], CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUS 00 OKPYKAIOLIEM MHPE KaK O €IUHCTBE
OPUPOJBl M YeJIOBeKa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH NpoOJIeM COXpaHEHHs
IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B O0COOOM 3HAYMMOCTM XUMHM JJIsl COBPEMEHHOM IMBHIM3ALMM: B e
TYMaHHUCTUYECKOW HANpaBICHHOCTH W Ba)KHOM POJM B CO3JJaHUU HOBOM 0a3bl MaTepHalbHON KyJIbTYpBHI,
peleHny III00aNbHBIX MPOOJIEeM YCTOMUMBOTO pa3sBUTHs YEIOBEUECTBA — CBIPbEBOM, ISHEPreTUUECKOil,
MUIIEBONH U HKOJIOTUYECKOM 0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECIIEYEHUH YCIOBUN YCIELIHOTO
TPYZAa U 3KOJOTHYECKH KOM(POPTHOM KU3HU KaXKJI0r0 YjieHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: NMOHUMAaHMs CYIIHOCTH METOJIOB MO3HAHHUS, MCIOJIb3yEMBbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIB30BaTh IOJIydyaeMble 3HaHMS Ui aHalu3a M OOBSICHEHUs
SBJICHUN OKPY’KAIOLEr0 MHpa W MPOUCXOAAIIMX B HEM H3MEHEHWI, YMEHHUs JelaTh O0OOCHOBAHHBIE
3aKJIIOYEHHUs] Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAaHUS I pelieHus mnpolieM B
peaIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpbIBHOMY OOpPa30BaHMIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPpecCHOHANbHON 1eITeIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI



MertanpeaqMeTHbie pe3yJbTaThl OCBOCHHS YYE€OHOTrO mpeaMmera «XWMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble  JUI1  (DOPMUpPOBAHHS ~ MHPOBO33PEHHS  OOYYAIOMIMXCS  MEKIUCHIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOIIKWE LEIOCTHOCTh HAyYHOW KapTHHBI MHUpa U
cnenn(UKy METOJIOB TO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIeCC, CUCTeMa, HAy4yHbI (DAaKT, MPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHKe, HAOIOICHHIE, U3MEPEHHE, YIKCTICPUMEHT U JIPYTHE);

yYHHUBEpCallbHbIE y4eOHbIE JeHcTBUS (MMO3HABATENbHBIC, KOMMYHHKATHBHBIC, PpETyJIATUBHBIC),
oOecrieunBaromue (GopMupoBaHue (YHKIIMOHAIBHOW T'PAMOTHOCTH M COIMAIBHOW KOMIICTCHIIMU
00yyJarouxcs;

CIOCOOHOCTh O0YYArOIIUXCsl UCTIOIB30BATh OCBOCHHBIC MEXKIUCIUILTMHAPHBIE, MUPOBO33PCHYCCKUE
3HAHMS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIBbHON U COLIMAIILHOM ITPaKTHKE.

MertanpeqMeTHbie  pe3ysbTaThl  OTPaXAlOT  OBJAJCHUE  YHHBEPCAJIbHBIMH  YYCOHBIMH
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA ﬂeﬁCTBHﬂMH.

OBnaueHne YHUBEPCAJIbHBIMHA y‘lGﬁHbIMI/I IMo3HaBaTeJIbHbBIMU HEﬁCTBHHMHZ

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (hOPMYIUPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpeNeNATh IeNN JesTeIbHOCTH, 3a/1aBasi IMapaMeTpbl U KPUTEPUU HMX TOCTH)KEHUS, COOTHOCHTH
PE3yIbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCTIOJIB30BaTh MPH OCBOCHUHW 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIIENATH XapaKTEePHbIC
NPU3HAKK TOHITUH W yCTAHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS IS
00BsICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABJIMBAThH MPUIUHHO-CIICACTBEHHBIC CBSI3U MEKIY U3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTMUYECKHE pACCYXJAEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IO AaHAJOTMM), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHsT B PACCMATPHBAEMBIX SBJICHUAX, (OPMYJIHPOBATH BBIBOABI H
3aKIIFOYECHHUS;

NPUMEHSTHh B IpOIecce MO3HAHUS, MCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBbIBaTh MOJAEIbHBIE NPEACTABICHUS — XMMHUYECKMH 3HAaK (CHMBOJI) 3JIEMEHTa, XMMUYecKas
dopmya, ypaBHEHHE XUMHUECKOW PEaKIUK — NMPU PEIICHUH YYEOHBIX MO3HABATENBHBIX M MPAKTUIECKUX
3aja4, MPUMEHATh Ha3BaHHBIE MOJEJIbHbIE MPEJCTABICHUS JJS BBIIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKIINH.

2) 0a30BbIe HCCIeI0BATEILCKHE 1CHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

(dbopMyIMpOBaTh LENM U 33Ja4d HCCIIEAOBAHM, MCIIOJIB30BaTh MOCTABICHHBIE M CAMOCTOSITEIHHO
cOpMyYIHpPOBaHHBIE BOIPOCHI B KAadyeCTBE HWHCTPYMEHTA TIO3HAHUST W OCHOBHI Ui (OPMHPOBAHUS
TUITOTE3BI 0 POBEpPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJIAJICTh HABBIKAMHU CAMOCTOSITEIILHOTO TUITAHMPOBAHUS U MPOBEACHUS YICHUIECKUX IKCIIEPHMEHTOB,
COBEpILIEHCTBOBAaTh YMEHHUS HaOJI0AaTh 3a XOJOM IIPOLECCa, CaMOCTOATENIBHO MPOTHO3HPOBATH €ro
pe3ynbpTar, (GopMyIHpoBaTh OOOOMIEHHWS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB
UCCIIEIOBaHMs, COCTABIISATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

nproOpeTaTh OIBIT YYEHUYECKOW HCCIIeIOBATENbCKON M TPOEKTHOW NEeSITeTHbHOCTH, IPOSBISTH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB peIIeHUS NPAaKTUYECKUX 3ajad,
NPUMEHEHHIO PAa3JINYHBIX METO/IOB TIO3HAHMSL.

3) padora ¢ nngopmManmeii:



OPUCHTHPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WH(POpMaNWU (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOTO COJIepKaHUs, CIIpaBOYHBIC MOCOOUS, pecypchl MHTepHeTa), aHAIM3UPOBATH MH(POPMAITHIO
pa3IMYHBIX BUIAOB W (GOPM TIPEACTABICHUS, KPUTUYECKA OICHUBATH €€ JOCTOBEPHOCTh U
HENIPOTUBOPEUHBOCTE;

(bopMyIHpOBaThH 3alPOCHl U TPUMEHSTh PA3JIUYHBIC METOJBI MPH MOUCKEe M 0TOOpe MH(pOpMAIHH,
HEOOXOIUMOM TSI BRITIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIIEHHOTO THIIA,

nproOpeTaTh OMBIT MCIIOJIb30BaHM HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX
MTOWCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTHMAaJIbHYIO (hOpMyY TpejcTaBiIeHUus] HHPOpPMALUU (CXEMbI, TpaduKH,
JUarpamMMbl, TaOJTHUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIB30BaTh HAYYHBIH SI3bIK B Ka4yeCTBE CpPEACTBAa MpH paboTe ¢ XUMUYECKOH HHpOpMaIueii:
NPUMEHSTh MEXKIPEAMETHbIC ((PU3NYECKUE U MaTeMaTUYeCKUEe) 3HAKH U CHUMBOJBI, (DOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BAaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBnaueHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HeﬁCTBHHMH:

3a/1aBaTh BOIIPOCHI o CYILIECTBY o0cyxaaemMon TEMBbI B X0J1e nuanora
W/WIA TUCKYCCUH, BBICKA3bIBaTh UJeH, (DOPMYIUPOBATH CBOU MPEUIOKEHHUS] OTHOCUTENIHLHO BBIMOTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNIaTh € [pe3eHTAallleil pe3yJibTaTOB IO3HABATEIbHONM  JEATENbHOCTH, TMOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMU MPU BBIMOJHEHUU XUMHUYECKOTO HJKCIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIEI0BAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peau3aluy y4eOHOro MpoeKTa u
dbopmynupoBaTh BBIBOJIBI
MO pe3yibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUI MyTEM COTJAacOBaHUS TMO3ULMKA B XO0J€ OOCYXKIEHUS U
oOMeHa MHEHUSIMU.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATENIbHYIO IEATEIBHOCTD, OIPEENss e€
LeJU U 33J]aud, KOHTPOJIUPOBATh U MO Mepe HeOOXOAMMOCTH KOPPEKTUPOBATh MpeAaraeMblii alrOpUT™M
JEHCTBUI MPHU BBIOJIHEHUU Y4YEOHBIX M HCCIIEI0BATEeNbCKUX 3ajad, BbIOMpaTh Haubosnee 3¢ (eKTUBHBIN
CHoco0 MX pemIeHus ¢ y4E€TOM MOTYUYEeHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMush» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUN O XUMHUECKOU COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIM XMMHH B TIO3HAHUU SIBJICHUI TPHUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI JIMYHOCTH,
e€ (DYHKIIMOHAIbHOW T'PaMOTHOCTH, HEOOXOAMMOW IIJIsi PEMICHHS MPAKTUYECKUX 3a/1ad U IKOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Cpeie;



BJIQJICHUE CHCTEMOM XHWMHMYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE MOHATHUSA
(XMMUYECKUII ~ DIIEMEHT, aTroM, DJJEKTpOHHas  o0oJioYKa  aToMa, MOJIEKyJia, BaJeHTHOCTH,
JIEKTPOOTPHUIIATENILHOCT, XUMHYECKasl CBS3b, CTPYKTypHas Qopmyina (pa3BépHyTas M COKpaliéHHas),
MOJIb, MOJISIpPHAsl Macca, MOJIAPHBIA OO0BEM, YIIEpONHBIN CKeleT, (yHKIMOHATbHAS TPYINa, paauKal,
W30MEpHsi, U30MEpbl, TOMOJIOTMYECKUI Psii, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJI M a30TCOJAEpIKAIINe
COCIMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHEHHUS); TCOPUU U
3aKOHBI (TeopHUs CTPOEHHUsl oprannueckux BemiectB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUs MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMMHUH, MHUPOBO33PEHUYECKHE 3HAHUsA, JIeXkKallhue B OCHOBE
NOHMMAHUSA TPUYUHHOCTU U CUCTEMHOCTH XHWMHUYECKUX SBJICHUH, (PAKTOIOTUYECKUE CBEACHUS O
CBOWCTBax, COCTaBe, MOJYyUYEHUU U OE30MaCHOM HWCIIOH30BAHUH BAKHEUIIINX OPraHMYECKHUX BEIICCTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMCHHM BBISIBISITH XapaKTEPHBIE MPHU3HAKUA TMOHSTHUH, YCTaHABIUBATh HUX
B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOLIME TOHATHS MpPU OINHCAHUM COCTaBa, CTPOEHUSA U
MIPEBPALLCHUI OPraHUYECKUX COCAUHECHUI;

cOpPMUPOBAHHOCTh ~YMEHHMH  HCHOJb30BaTh XHUMHUYECKYI0 CHMBOJHMKY Ui  COCTaBJICHHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamI€HHOM) (QOpMysa OpPraHUYECKHUX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PpEAKUUNA, HW3rOTaBIMBAaTh MOJEINM MOJIEKYJ OPraHMYeCKUX BEIIEeCTB s
WJUTIOCTPAIIMHM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHA/JICKHOCTh M3YYEHHBIX OPTaHUYECKUX BEIIECTB
10 WX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY KJacCy/TpyIe COeAUHEHHUH (YTIeBOI0POIbI, KUCIOPOA U
a30TCOJEpIKAIINE COCIUHEHUS, BBICOKOMOJICKYJISIPDHBIE COCIMHEHHWs), [aBaTh WM Ha3BaHWS IO
cucreMatnueckor HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIE HA3BAHHS OTACIBHBIX
OpraHMYECKUX BEIIECTB (STWJICH, MPOINWICH, aleTUJIeH, OSTWICHIVIMKOIb, TIUIepuH, ¢eHol,
dopManbierua, aueTalbIerusl, MypaBbUHAs KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAs KUCIIOTA, IITI0K03a, GPYKTO3a, KpaxMal, [eJUTi0103a, TIHIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEACNATh BUABI XMMHUYECKON CBSI3M B OPraHUYECKUX COCIMHEHHSIX
(omuHApHBIC U KPATHEIE);

c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSThH TOJOKEHHSI TEOPUH CTPOCHHSI OPTaHMYECKUX BEIIECTB A.
M. bytnepoBa ansi OOBSICHEHHS] 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAHEHUs MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3MUECKHEe U XUMHUYECKHE
CBOMCTBA TUIIUYHBIX MPEICTABUTENICH PA3TUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
NPOMWIEH, aleTuiieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METAaHON, 3TAHOJ, ATUICHIIHKOIIb,
[JIMLEPHUH, (EHOJI, aleTajabAeruj, MypaBbUHas U YKCYCHas KHCIJIOTBI, TJIIOKO3a, Kpaxmal, LEeJII0J03a,
AMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEKIYy HHMH YpPaBHEHHSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHHUKH YTIEBOJOPOAHOTO ChIphs (HE(TH,
MPUPOJHBIMN Ta3, Yrojib), CHOCOOBI WX TEepepadOTKH W TPaKTUYECKOe MPUMEHEHHUE TMPOJTYKTOB
nepepadoTKH;

c(hOopMUPOBAHHOCTh YMEHHUM MPOBOAUTH BHIUUCICHHUS 110 XUMUYECKUM YPaBHEHHUAM (MacChl, 00bEMa,
KOJIMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO HM3BECTHBIM Macce, 00BhEMY, KOJIHMYECTBY
OJIHOTO u3 HCXOJTHBIX BEIIECTB
WJIU TIPOJYKTOB PEAKIUN);

c(hopMUPOBAHHOCTh YMEHHI BIAJETh CHCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAyYHOT'O TTO3HAHUS,
UCTIONB3YEMBIX B XUMHUU MPU H3yUYEHUU BEIIECTB M XUMUYECKUX SIBICHUU (HaONoIeHue, U3MepeHue,
AKCTIEPUMEHT, MOJISTTUPOBAHHKE ), NCITOIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS VISl IPUHATHUS PEIICHUHN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATh TIpaBWJa IIOJB30BAHMS XUMHYECKOM TOCYIOH W
1abopaTopHBIM 00OpYIOBaHHEM, a TaKKe MpaBWiia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI TIAHUPOBATH M BBIMIOJIHATH XUMHUECKHUN SKCIIEPUMEHT (IIpeBpaIleHus
OpPTraHWYECKUX BEIIECTB MPHU HAarpeBaHWU, MOJYyUYEHHUE ITHWICHA W MU3YYEHHE €r0 CBOWCTB, KAUeCTBEHHBIC



peakuuMyu OpraHMYeCKUX BEIIECTB, ACHATypalus OENKOB MpPU HArpeBaHUU, LIBETHHIE PEaKIUU OENKOB) B
COOTBETCTBUU C TMPABHJIAMHU TEXHHMKHU OE30MACHOCTH MPU OOpaIIeHHWU C BEUIECTBAMU U JTaOOPaTOPHBIM
000pyZI0BaHUEM, MPEACTABIATh PE3YJbTaThl XMMHUUYECKOTO SKCIIEPUMEHTa B (OpME 3alHucCHU ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUii U (POPMYIIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHATM3UPOBATh XUMUYECKYIO MH(OPMALIUIO, MOTy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (Cpe/ICTBAa MacCOBO MHpopMaiuu, IHTepHET u ApyTuXx);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATH IMpaBUiIa AKOJIOTMYECKU IeIecO00pa3HOro IMOBEACHUS B
OBITY M TPYAOBOU NEATEIBLHOCTH B IEJIIX COXPAHEHHUs CBOErO 3JI0POBbS U OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl, OCO3HaBaTh OIACHOCTb BO3JEWUCTBUS Ha KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKUX
BEIIECTB, TMOHMMAas CMbIcH mokazarens [IJIK, mosicHITP Ha mnpuMepax CcrocoObl yMEHBIICHUS |
MPEOTBPALCHHS UX BPEITHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsE OOYYarOIIUXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHHUS BEUIECTB U XUMHUUECKUX SIBJICHHUIA;

JUTSL CJICTIBIX U CITA0OBUSIIMX O0YUYAIONINXCS: YMEHHE UCTIOIh30BaTh PEIbe(DHO-TOUCHHYIO CUCTEMY
o6o3Hauenwnii JI. bpaiins s 3anucu XuMudeckux Gopmyir.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MUPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUM TIPUPOJIbI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYPBl TUYHOCTH,
e¢ (QyHKUMOHAIBHON TPaMOTHOCTH, HEOOXOJMUMOM JJIsl pelIeHUs] MPAKTHUYECKUX 3a/1a4 U HKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJTHOM Cperie;

BIIQJICHUE CHCTEMOM XHMMYECKMX 3HAaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME IOHATHUSA
(XMMHYECKHU# 3JIEMEHT, aTOM, HU30TOIl, S-, P-, O- 3JeKTPOHHbIC OpOHUTATH aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIIpHBIA 0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KOBaJIeHTHasl, MOHHAs, METAJJIMYecKasi, BOAOPOAHAs), KpUCTAJUIMYECKas peIéTKa, THUIbl XUMHYECKHX
peakui, pacTBOpP, HIIEKTPOJUTHI, HEIIEKTPOJUTHI, 3JIEKTPOJUTHYECKAST TUCCOLUALUSA, OKHUCIUTEIb,
BOCCTaHOBUTEJIb, CKOPOCTh XUMHUYECKON peakIMM, XUMHUUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON aucconranuu, nepuoauyeckuii 3akon [[. . MenaeneeBa, 3aKOH COXpaHEHUSI MACCHI
BEIIIECTB, 3aKOH COXPAHEHHs U IMPEBpAIEHUS SHEPTUU MPU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHMH, MUPOBO33PEHUYECKNE 3HAHNUS, JIEXKAIIUE B OCHOBE ITIOHMMAaHUs IPUYUHHOCTH
U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJyUYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHWYECKUX BELIECTB B OBITY U NPaKTHUYECKOM
JeATEIbHOCTH YEII0BEKA;

c(OpMUPOBAHHOCTh YMEHHMM BBISBISTH XapaKTEpHbIE MpPU3HAKW TOHSATHM, yCTaHaBIMBaThb UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUSA IIPU ONHUCAHUM HEOPraHUYECKUX BEIIECTB U UX
IIPEBPAILCHMI;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATH XMMUYECKYIO CHUMBOJUKY JJIsI COCTAaBICHHS (OpMYI
BEIIECTB M YpaBHEHUN XMMHUUYECKUX peakluii, cuctematrdeckyto HomeHKIaTypy (IUPAC) u TpuBuaibHbie
Ha3BaHUs OTAEIbHBIX HEOPraHWYECKUX BEUIECTB (yrapHbI ra3, YIVIEKMCIBIM ra3, aMMHaK, Trami€Has
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, TUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHM OMNpeneniaTh BaJEHTHOCTb U CTENEeHb OKHUCJICHHUS XUMHYECKUX
9JIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOIO COCTaBa, BHJI XUMHYECKOM CBS3M (KOBaJieHTHasl, HMOHHaf,
MeTaJuIn4yecKasi, BOJOPOIHAs) B COCAMHEHUSIX, THIl KPUCTAIIMYECKON PEemETKH KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJIEKYJsipHas, HWOHHAs, MeTa/lInyeckas), XapakTep Ccpelabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHECHUM;

c(OpMHUPOBAHHOCTh YMEHMH YCTaHABJIMBATh MNPUHAJIEKHOCTh HEOPraHMYECKHX BELIECTB MO MX
COCTaBYy K ONpeAeTIEHHOMY Kiaccy/Tpymnie coelMHEHHH (MpOoCThle BEIIeCTBA — METa/UIbl M HEMETaJUlbl,
OKCH/Ibl, OCHOBaHMsI, KUCIIOTHI, aM(POTEpHbIE THIAPOKCUIbI, COJIH);



c(hOopMUPOBAHHOCTh YMEHUH pacKpbhIBaTh CMBICT Tepuoandeckoro 3akoHa JI. V. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PyHKINU;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKUX
anemeHToB 1—4 mnepuonoB Ilepmomnueckoir cuctembl xumudeckux snemeHtoB JI. W. Menneneesa,
UCIIONIB3YS TMOHATHSA «S-, P-, O-3JEKTPOHHBIC OpPOUTAN», «IHEPreTUUYECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COCIMHEHUN IO TIEPUOIaM U TpyIIamM
[lepuoanueckoil cucteMbl XuMuueckux anemeHnToB . . Menpaeneena;

c()OPMUPOBAHHOCTh YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOMIME XHUMHYECKHE CBOHCTBA
HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3H
MEXTy HEOPTaHUIECKIUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN;

c(OpMHUPOBAHHOCTh YMEHHS KJIacCU(UUMPOBATh XUMUYECKUE PEAKLUU MO Pa3IMYHbIM IPU3HAKAM
(uMCcy W COCTaBy pEarupyromuxX BEIIECTB, TEIUIOBOMY 3(deKTy peakiuu, HW3MEHEHHIO CTereHei
OKHCJICHHUS JIEMEHTOB, 0OpPaTUMOCTHU PEAKIINH, YUaCTUIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHH COCTaBJISITh YpPAaBHEHUS pEAKUUW pa3IUYHBIX THUIIOB, MOJHBIC H
COKpaIIEHHbIE YPAaBHEHUS PEaKI[Mii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TU PEAKIUU UAYT
JI0 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAWTH PEAKIMH, TOATBEPKAAIOIINE KAYeCTBEHHBI COCTaB
Pa3IUYHBIX HEOPTraHMYECKHUX BEIICCTB, PACIIO3HABATH OMBITHBIM ITYTEM MOHBI, IIPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKuii;

c(hOpMUPOBAHHOCTh yMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIuu OT
pa3iaNyYHbIX (PAKTOPOB; XapaKTep CMEIIEHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (npuHuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKkTepH30BaThb XHMHUYECKHE TMPOIIECCHI, JIekKAllue B OCHOBE
MIPOMBINIJICHHOTO MTOJIYYCHUS CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTD MPEACTABICHUHN 00
O0IINX HAYYHBIX TPUHIHUIAX U HKOJIOTHYECKUX MPoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUUCICHUS C UCIIOJIH30BAHUEM TIOHITHS «MaccoBas J0Js
BEIIECTBA B PaCcTBOPE», OOBEMHBIX OTHOIIEHUI Ta30B MPU XUMUYECKUX PEAKIIHMIX, MACChl BEUIECTBA WU
00BbéMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YyYaCTBYIOLIUX B
peaKkuu BEIIeCTB, TemIoBoro 3ddexra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl BEIECTB,
MIPEBPAICHISI H COXPAHCHHUSI SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHMI COONOJATh TpaBHJIa TMOJIB30BAHUS XUMHUYECKOW TMOCYJI0M W
nabopaTopHBIM 00OpYJIOBaHHMEM, a TaK)Ke IpaBuja OOpalleHHs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBITOJHATH XUMHYCCKHHA 3KCTICPUMEHT (pa3iosKeHUe
MepoKCcHIa BOJAOPOa B MPUCYTCTBUU KaTaau3aTopa, OMpe/ie]IeHHe Cpeabl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HWHAMKATOPA, BIUSHUE Pa3IUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuHu,
peaxkIuu MOHHOTO 00MeHa, KAYeCTBEHHbIE peaKIMK Ha CylbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHUSI, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTtaiel» U «HemeTramiby) B COOTBETCTBUH C
MpaBUJIaMUd TEXHUKH O€30MacHOCTH MpU OOpaIlleHUU C BEIIECTBAMHU M JTaOOPaTOPHBIM 00OpYJAO0BaHUEM,
MIPEACTABISITh PE3YIbTAThl XUMHUYECKOTO dKCIEpUMEHTa B (hOpME 3aliCH YpaBHEHUH COOTBETCTBYIOIIHMX
peakiuit 1 GOpMyITUPOBATH BBIBOBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATM3UPOBATh XUMUUYECKYIO WH(POPMAITHIO, TTOTyIaeMyTO
U3 Pa3HBIX UICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKAIMU, IHTEpHET U IPYTUX);

c(hOpMUPOBAHHOCTh YMEHHI COONIOJATh TpaBUiIa DKOJIOTHYECKH IEJIeCO00pa3HOTO TIOBEACHUS B
OBITYy U TPYAOBOH NEATEIBHOCTH B ILEISAX COXPAHEHHS CBOETO 3J0POBbSI U OKPYXKAIOMICH MPHPOIHOM
Cpenbl, 0CO3HABAaTh OMACHOCTh BO3JICUCTBHS Ha JKUBBIE OPraHU3MBI OINPEACIIEHHBIX BEIIECTB, MOHUMAs
cmbica nokazatens [1JIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIIEHUS U TIPEIOTBPALIICHHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OpraHU3M YEJIOBEKa;

JUTsE OOYYarOIIUXCSl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS BEIICCTB M XUMUYCCKHX SBJICHHIA,



JUTSL CJIETIBIX U CITAO0OBUIAIIMX O0YUYaIOUIMXCS: YMEHHUE UCTOIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins 1u1st 3anucu XuMuueckux Gopmy.

TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Ne  HammeHoBaHme pasnenos KonunyecTBo yacos ONEKTPOHHBIE
/I 1 TCM NIpOrpaMMBbl Bcero  KontponbHbie IIpakTnueckue (umpossie)
paboTHI paboTHI 00pa3oBaTeIbHbBIC
pecypcbl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
1.1 TIlpenMer opraHUYECKOU 3
xumuu. Teopus cTpoeHUst
OpraHUYECKUX
coenuHeHuit A. M.
Bbytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 TlpenenbHble 2
YTJIIEBOIOPOABI —
AJIKaHbI
2.2 HenpenenbHble 6 1

YTJIEBOJOPOIbI: AJTKEHBI,
aJIKaJueHbl, aIKUHbI

2.3 Apomaruueckue 2
YTIEBOAOPOIBI
2.4 TlpupoaHble HCTOYHHUKH 3 1
YTJIEBOJIOPOAOB U UX
nepepaboTka
Hroro mo pazneny 13
Pazaen 3. Kuciopoacoaep:xaiue opranndeckue coeTuHeHust
3.1 Crouptel. ®enon 3
3.2 Aunpneruasl. Kap6oHoBeie 7 1
KUCIOTHI. CIIOKHBIE
3¢upsl
3.3  VYrueBojas 3 1
Hroro mo pazneny 13

Pasnen 4. AzoTcoaepixkaiine opraHudecKue coeIMHeHUus

4.1 AwmuHbl. AMUHOKHUCIIOTEL. 3

benku
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY I PHBIE COCIUHEHUSA
5.1 [IInactmaccel. Kayuyku. 2
BonoxkHa
Hroro 1o pazneny 2
OBIIEE KOJIMYECTBO 34 2 2

YACOB I10 ITPOTPAMME



11 KUIIACC

No  HaummeHnoBaHue pa3zieiioB KonnuecTtBo yacos DIJIEKTPOHHBIE
/11 H TEM IPOTPaMMEL Bcero  KonrtponbHsie ITpaxTnueckue (ugpossre)
paBoOThL paBoTbI oOpa3oBarebHbIE
pecypcbl

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM

1.1 Crpoenue aToMOB. 3
[lepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa

1.2 Crpoenue BemecTa. 4

MHoroo6pasue BemecTB
1.3 Xwumuueckue peakiuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Meramisl 6 1
2.2 Hemeramisl 9 1 1

2.3 CBs3b HEOPraHUYECKUX U 2
OpPTaHWYECKUX BEIICCTB

Hroro no pazneny 17

Paznen 3. Xumus u )Ku3Hb

3.1 Xumws u KU3Hb 4

Wroro no pazneny 4

OBUIEE KOJIMYECTBO 34 2 3

YACOB IIO ITPOTPAMME
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