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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpeIHEro 00Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUsS (erepalibHOM 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6Opazoanusi (D®OIlI COQO), mpencrasieHHbix B DemepaqbHOM TOCYIapCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom Konueniuu mnpenojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoit @Dexepanuu, peaM3yrONIUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMBbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsixenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpeAeiIeHHI0 OO0mIei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YyYArOIIUXCA CPEACTBAMU y4eOHOro mpeamera
«Xumusa» mns 10—-11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBHWJIM KOHIICTITYaJbHBIC IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENeH, COAEp)KaHUs, pe3yJIbTaTOB OOydeHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00Opa3oBaHHE, IMOJy4yaeMoO€ BBIMTYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TallOM pPEANIM3allid Ha COOTBETCTBYIOUIEM eMy 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHON CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHHUS MHPOBO33PEHUS M OOIICH KyJIbTYpHI
YelloBeKa, a TakKe OJKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHoil cpene. Peanusyercst xumMuyeckoe oOpazoBaHue 00YJaIOIUXCs HA YPOBHE CPEIHETrO
obmrero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XHUMHs», COIEpPKaHUE M MOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMHUU C Y4YETOM CIEHU(PHUKH HAyKH XUMHH, €€
3HA4YEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXkKe ¢ y4ETOM OOIINX
Heseil ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETro OOIIEero
obpazoBanus B Poccuiickoii deneparuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanibHOW KynbTypbl. OHA BHOCHT CBOW BKJIAJ B
(opMHpOBaHUE PAIIMOHATILHOIO HAYYHOTO MBIIUICHHS, B CO3JJaHHE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O eIMHCTBE MPUPOJbI U YeloBeKa, KOTopoe GOopMUPYETCs B XUMUU
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
KHU3HU KaXI0ro wieHa oOmecTBa. COBpeMEeHHasi XMMHUS KaK HayKa CO3HMJaTelIbHAs, KaK HayKa
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOM, NHIINEBOM, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHbI 3J0OPOBBS.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJITOTOBKY OOYYaIOIIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COIIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsiioliuMu  ipefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypcbl — «Opranuyeckas
XuUMUA» U «O0Ias 1 HeOpraHMUECcKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKM: cCTEMa 3HAHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHWYecKON XUMUU. POpPMUPOBAHUE JAHHOW CHCTEMbI 3HAHHM
OpU U3YYEHHH NpeaMeTa 00ecledrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CtpykTypa comepkanus KypcoB — «Opranudeckas Xxumusi» U «OO011as 1 Heopranuyeckas
XUMUS» chopMHpOBaHA B MpOTpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Ja K M3yUYeHUIO
y4eOHOro Marepuania W OO0YyCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHMUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaKk)Ke Ha yYpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTABICHUH O CTPOCHUHU BEIIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHHHA. B Kypce OpraHMYecKod XWMHUU TOIydYaroT
pasBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTIO 00IIEero 0oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM yTIIOM 3peHHs B mpeaMmere «Xumus» 0a30BOTO YPOBHS pPacCMaTpPHUBACTCS
U3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHUYECKH MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakmuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as © HEOpraHUYecKass XUMHUA» OOYyYaroIMMCs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3ULUH,
rIy0XKe TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000OImarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BOKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMHUYECKUX PEAKITUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11 KiaccoB 3yeMeHTaMH COAEpP)KAHUSA, HMEIOIIUMHA
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poiib B IMO3HABaTENIbHOW U
MPAKTUYECKON JEeSITENLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K TIPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUHU, TOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs 3HaHUM, pellieHus
MHTEJJICKTYyalIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIEeIOBATENIbCKUX 3a1ad. B 1ermoM conepikaHue
ydueOHOoro mpenMera « XuMUs» JaHHOTO YPOBHSI U3YUEHHUS OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4JaromXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUSI PUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, o0yCIIOBICHHOCTh CBOWCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, IIO3HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMA MEXIy HOBBIMU (aKTaMUd U TEOPETHUUYECKUMHU MPEINOChUTKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmame pemieHus 3amad BOCHUTAHHS, DPA3BUTHUS U COLUATH3AIMHN  OOYYarOIIUXCS
IOPUHSATHIE MPOTPaMMON MO XUMHUHU MOAXOAbI K OINpEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30Boe 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTH: pEUIeHHs IpobiieM, MoKCcKa, aHalu3a u
00paboTku HHPOpPMALIUK, HEOOXOMUMBIX JJIi TNPHOOPETEHHs OIbITa MPAKTHUYECKOW H
HCCJIEIOBATEIbCKOM 1eATENbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TPU  ONPENEICHUU  COJEpKaTeNbHON
XapaKTePUCTHKU IIeNiell M3ydeHUs MpeaMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTYpbl. C METOAMYECKOW TOYKH 3pEHUs TaKOM TMOIX0d K
OTIpeICNICHUIO 1eIel U3YUCHHSI IPEAMETA SIBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs IVIaBHBIMHU LEISIMH M3y4eHHUs IMpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 =11 xJ1.) sBASIOTCS:



e (QopmupoBaHHE CHCTEMBl XUMUYECKUX 3HAHMW KaK BaXKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSATHS,
¢dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYINHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJax MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JIJIsi MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHUYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHCHHEM XUMHYECKOTO DJKCIIEPUMEHTAa, COOJIIOJICHHUEM TpaBUl  0€30I1acCHOTO
oOpalleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ 3TuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJay U3ydeHus MpeaMera B
mporpaMMe 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CHCTeME cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHUU B OOJbIICH
CTENICHH OTAAETCS TPEANOUYTECHUE TMPAKTUYSCKOW KOMIIOHEHTE COJEpKaHus OOydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0O0LI€00pa3oBaTeIbHOM  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu U
YMEHHUSIMH aKTUBHOTO TOJYYEHUS 3HAaHUN U NPUMEHEHUS WX B PEaJbHOW JKU3HU ISl peIIeHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ 3TMUM npu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUPYIOLIEe 3HAuYeHHE
NPUOOPETAIOT TaKWe IIeNN U 337a4H, KaK:

ajanTauus oOydYaromMXcsi K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYaIOIIMXCS KIIIOYEBBIX HAaBBIKOB (KJIOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAITBHOE 3HAUYCHUE JJISl PA3IMYHBIX BUJIOB JICATEIBHOCTHU: PEHICHUS MTPOOIIeM,
MOMCKa, aHanmu3a M o00paboTku uWH}OpMAINUK, HEOOXOIUMBIX [JIi MPUOOPETCHHsI OIbITA
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
HA OpPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPELy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHallu3a YIeOHOW M HayYHO-TIOMYJIIPHOW HH(DOPMAIIMH XUMUIECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJACHUN XUMHUUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexIEHHOCTM B TYMaHUCTHYECKON HaIpaBIEHHOCTH
XUMUHM, ©€ BaXHOW PpOIM B  pEIIGHUH THo0alnbHBIX  MPOOIEM  palloHaIBLHOTO
MPUPOIONOIL30BaHUS, TOMOJIHEHHUS 3HEPreTUYECKUX PEeCcypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OCpeXHOr0 OTHOIICHHS K TPHUPOJAEC U CBOEMY
3JI0POBBIO, a TaKXKe MPUOOPETEHHSI OIbITa UCIIOJIb30BAHUS MONYYSHHBIX 3HAHUM JUJISl PUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOM mmaHe cpemgHero o0Iero oOpa3oBaHUs MPEeaMET « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeaMETHOM 001acTi « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.



OO1iee yuClIO YacoB, OTBEAEHHBIX Ul M3YUYEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Heneio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnyecKkor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE W 3HAYEHUE B IMOJYYCHUU
HOBBIX BEILIECTB U MaTepHuaaoB. Teopusi CTpoeHus opraHudeckux coequHennii A. M. bytneposa,
e€ ocHOBHBbIC MoONOXKEHUS. CTPyKTypHBIE (DOPMYJIBI OPraHUYECKUX BEIIeCTB. | omomorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenrie o  kimaccuuKaMK ~ OpPraHUYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKHUX COEIMHEHUN (cucremMaruyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEUIINX
MPECTAaBUTENECH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJCTUPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIEeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (IUIaBJICHHE, 0OYTIMBAHUE U TOPEHUE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecCKM psa. MeTaH M 3TaH — HpocTeHIne
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpPEHUsI ), HAXOKJEHUE B IPUPO/IE, TTOJYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSAMl. DTUIIEH W MPONUJIEH — MPOCTEUIINE
MPEJCTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBA (pPEaklUu TUIPUPOBAHMUS,
rajJjioOreHupPOBaHUs, THIpaTallui, OKUCICHHS U TIOJUMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metwiOyTtaaues-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKHE
cBoMcTBa (peakuus noaumepusanun). [lonyyeHne CHHTETHYECKOTO Kay4yyKa U pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATALIH, TOPEHHS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHMUS M HUTPOBAHUS), MOJIy4YeHHE M NpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHUposanus U HUMpO8aHus), noiyueHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXAYy YIVIEBOJOPOJAMH,
MPUHAUISKALMMHU K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIJIEBOAOPOJOB. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTH: TEeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHUECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroiib U MPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTaIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «Hedte» u «Yromb», MogenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIyYeHUE ITHIICHA U U3YUYEHUE €TI0 CBOMCTB.

PacuérHrble 3agayn.

Bobruncnenuss mo ypaBHEHUIO XHMMHYECKOM peakuuu (Macchl, 00b&Ma, KOIMYecTBa
HCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaKklUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kuciopoacoaep:kamue oprannyeckue coenHeHus

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON M JTAHON: CTpOCHHE, (PHU3UYECKUEe U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHUE),




npuMeHeHue. BogopoiHeie cBsI3u MEXAYy MOJIEKyJlaMu cupToB. JleiicTBre MeTaHoNa U 3TaHoIIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHL. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METalNIaMHi, Ka4eCTBECHHAS peaKIIUs Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMEe Ha OpraHu3M YenoBeka. [IpuMeHEHHe TIHIepuHa W
STHUJICHTIUKOJISL.

®deHoJ: CTpOoeHHWE MOJEKYIbl, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowusl. DopManbAeruj, aueTaIbIETH]l: CTpPOeHUe, (QU3NYecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCICHUS WM BOCCTAaHOBIICHUS, KAYECTBEHHBIC PEAKIUH),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs
sTepudUKanmK), ToNydeHHe U TmpuMmeHeHue. CTeapwHOBas H OJCHHOBAas KHUCIOTBI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JICHCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenune xupoB. buonorudeckas poiib KUpPOB.

YrneBonbl: cocTa, Kiaccuukanus yriieBooB (MOHO-, M- U MmoJucaxapubl). [mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3MYeCKHe W XUMHUYECKUE
cBoicTBa (B3aummojeicTtBue ¢ tuapokcumom Menu(ll), okmcieHne amMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. pyKTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u memirono3a Kak nmpupogHbie moiuMepbl. CTpoeHHe KpaxMania M IEJUTI0I03bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIO0M).

OKCIEepUMEHTAIbHbIE METOJbl H3Y4Y€HHUs BEIIECTB U HMX MPEBpALICHUN: NPOBEJICHUE,
HAOJIO/ICHUE U OINHKCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHOoroaToMHBIX
cupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm wmeau(Il)), ampaerumoB (okuciieHHe
aMMHMa4YHbBIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(Il), B3ammoneiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHl: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHble 3agayn.

Bbuncnenuss mo ypaBHEHHIO XHMMHYECKOM peakuuu (Macchl, 00b&Ma, KoIM4yecTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTa pPEaKUUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNUS.

AMUHOKHCIOTH Kak aMQOTEepHbIE OpraHWyYecKue coeauHeHus. Dusnveckue u
XMMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IMuMHA). buojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak nmpupoaHble BBICOKOMOJEKYINSpHbIE coenuHeHus. [lepBuyHasi, BTOpuyHas U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THUIPOJIU3, JEHATYypalus,
KauyeCTBEHHbIE PEaKIK Ha OENKHU.

DKCTIepUMEHTAIBHBIE METOJIbI M3YYCHHsI BEIIECTB M WX MPEBPAICHUI: HAOIIOICHUE U
ONKMCAaHNUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHWHU, I[BETHHIC
peakuuu OeNKoB.

BbicokomosiekyasipHbIe COeJUHEHHS

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJMMEpPHU3aluu, CPeIHss MoJjeKkylspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — TOJIMMEPHU3ALIUS U TIOJTUKOHIEHCAIIUS.



OKclepUMEHTAIbHbIE METO/bl MU3YUYEHHs BELIECTB U UX IPEBPALCHUI: 03HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyecko xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak H
MOHSITUMH, SBJISAIOLMXCA CUCTEMHBIMU AJIs1 OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBIECHUE, HAayuyHbId (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
9KCHEPUMEHT, MOJEIIUPOBAHHUE.

®dusnka: MaTepusi, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI1 YPOBEHbD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranu3Mm, Oumocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YTIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE OPO/IbI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NuIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHU, MOIOILUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE NPenaparhbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMHUECKUH ayeMeHT. AToM. Sapo artoma, H30TOMbI. DIJIEKTPOHHAas 000JI0YKa.
DHEpPreTUYeCcCKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHask KOH(UTYpalKs aTOMOB.

Ilepuognueckuit 3axkoH u llepuoguyeckas cucrema xumuuyeckux siemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyeckoil CHUCTEMBbl XHUMHUYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue MepruoInIeCcKOro 3aK0Ha B pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMUYECKOW CBSI3M (KOBaJEHTHAas
HEMOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsl KOBAaJCHTHOMN
XUMUYECKON CBs3U (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUulaTenbHOCTh. CTeneHb okucieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsarue o qucnepcHbIix cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B paCTBOPE.

Knaccudpukanuss HeopraHWdecKux coeAuHeHuid. HoMeHknaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIacCaM.

Xumudeckass peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaACHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMble pEaKIIUH.
Xumuueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnekrponuTnueckas aucconuanus. CunbHble W cnabbie 3neKkTponauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IICIOYHAS.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHMS BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepuoamueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», M3ydcHHE
MoJiele KpPUCTAJUIMUECKUX pemEToK, HaOMIoeHHe M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJIOPOJAAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAJIBHOIO MHAUKATOPA, PEAKLIUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHYECKOU pEaKIII.

Pacuérnbie 3amaun.

PacuéTel o ypaBHEHUAM XMMHUUYECKUX PEAKIIMiL, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATUS «MACCOBas J10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckoid cuUCTEME XUMHUYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa U yrieposaa).

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHNe Ba)KHEUINX HEMETAUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
U. MenaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OoOmue
¢buszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKEHUH
METaJJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWIINX METAJUIOB (HATPHUH, KaJWid, KajabIUid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOs! oyueHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs] BELIECTB M UX NPEBpalllCHUIl: H3yuyeHue
KoJUleKuuu «MeTalibl U CIJIaBbl», OOPa3Il[0OB HEMETAJUIOB, pPEIIeHHE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M  JIADOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCHIA aJIOMUHHUS C PacTBOpPaMH KHCIOT W IleJoYel, KauyecTBEHHbIE
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEAKIMH BEIICCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B 00€cCriedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THUINEBON 0€30MacHOCTH,
pa3BuTuM MeauuuHbL. [loHsATHE O HAay4YHBIX METOJAax MO3HAHWSA BEIIECTB U XHUMHUYECKUX
peaKLHuii.

[IpencraBinenuss 00 OOMX HAyYHbIX MPHUHLUINAX TPOMBIIUIEHHOTO MOJY4YEeHHUS
BAKHENIIMX BEILECTB.

YemoBek B MHUpE BEUIECTB M MAaTEpPHANOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIE y100pEHUSI.

XuUMHS U 3]I0pOBbE YEJIOBEKA: MPABHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
mpaBuiia 6€30MaCHOT0 HCIIOIb30BaHMs MPEenapaToB OBITOBOM XUMHUHU B TOBCETHEBHOM JKU3HHU.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€H MpH M3y4eHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 kyacce oCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK YU MOHATHUM, SBJISIOIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIC IOHATHUA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJEIINPOBAaHUE, U3BMEPEHHUE, SIBIICHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, JJCKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOIl,
PaZnoOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NYECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorns: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJlITyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepHaJIoB, CEeNbCKOXO35MCTBEHHOE IIPOU3BOCTBO, NUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUIEHHOCTb, IPOM3BOJCTBO KOCMETHUYECKUX
[IPEnaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPHUANIOB, 3JIEKTPOHHAS MPOMBILIICHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYUYarOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOM JUIsi pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
POrpaMM CPETHETO O0IIeT0 00pa3oBaHUs SABISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXO/.

B cOoOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH IEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue MPABOCO3HAHUSA 3KOJOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENTU U
CTPOUTD KU3HEHHBIC ILJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUs MNpeaMeTa «XHMHSD)» JOCTUTAIOTCd B E€IUHCTBE
y4eOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JAYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH M HJ€alaMH POCCHICKOIO
TPaXXTAaHCKOTO OOIIeCcTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPaBWJIAMHU TOBEICHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT cOPMUPOBAHHOCTD
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH JESITENbHOCTH OOYYalolIMXCcs M0 peaau3aluu
MPUHATHIX B OOILECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEACTABICHNUS O COLMAIBHBIX HOPMAaX W NpaBUiIaX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apTyMEHThI IpYTUX
IIPH aHAJIN3E Pa3INIHBIX BHJIOB YUCOHOH AESITETLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILUEHUSI K HCTOPUYECKOMY M HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M IMPAKTUYECCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKd €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUYEHBIX U TPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAINA3E
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STHUECKOTO TTOBEICHMUS;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallUd, CBS3aHHbIE C XWMUYECKUMH SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJCHUE U MOCTYNKA CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHUMaHHUS IICHHOCTEH 370pOBOTO W 0€30MacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3/I0POBEIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHUs] C BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYJOBOM JIEATETbHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIBCKONW JIESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH MPaKTUYECKHX 3aJad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO TPO(GECcCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOJSM TPpYJa U pe3yJibTaTaM TPYI0BOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUIYabHOM TpaeKTOpuH 0oOpa3oBaHMUs,
Oynymeit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYLIECTBOBAHMUS
JKM3HH Ha 3eMII¢;

MOHMMAHHUA TJI00AIbHOTO XapakTepa SKOJIOTMYECKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMUH ISl PEILIEHUsI BOIIPOCOB
palMOHATBHOTO MPUPOAOIIOIH30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJU4Msl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATBLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;

NOHMMAaHUS CHENU(PUKA XMMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpPMUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU TIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEJIOBEKa, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnu mpodIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0O 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXKHON POJIM B CO3/aHUM HOBOWM 0a3bl MaTepUaIbHOM
KyJbTYpPBl, PEUICHUH TI100ATbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00€CIIeYeHUN YCIIOBHUI YCIIEIIHOTO TPY/Aa U 3KOJOTHYECKH KOM(POPTHOH KU3HH KaXKIOTO YICHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAHHs CYIIHOCTH METOJOB ITO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJIydYaeMble 3HAHHS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO MHUpa W MPOUCXOISAIIMX B HEM HM3MEHEHHIA,
YMEHUs AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C IIEJIBIO TTOTYYEHUS JIOCTOBEPHBIX BBHIBOJIOB,

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JUIs PELICHHsI Tpo0ieM
B PEATbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMA 1O XHMHHU B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccnoHaTbHON
NEeSITETTHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOCHUSA YyuyeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeIHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble U1l (OPMUPOBAHUS MHPOBO33pEHUS OOYHAIOMIMXCS MEXIUCUUIUITMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHAYYHbIe TOHATHUS, OTPAXKAIOIINE EJTOCTHOCTh HAYYHON KapTUHBI MUpa
U creruuKy METOJIOB MO3HAHMUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, Ha0I0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAILHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsatuBHbIe), obecrneunBarone (GopMupoBaHHEe (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAJIBHOM KOMIIETEHIIMH 00yUaloIIuxcs;

CIIOCOOHOCTh ~ OOy4aloOIIMXCSl  HMCHOJb30BaTh  OCBOEHHBIE  MEXIUCIHIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4yeOHbIE ACWCTBUS B I03HABATEIBHOW H
COIMAJIBHOM MPAKTHUKE.

MertamnpeaMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAJIbHBIMH YyYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JEHCTBUSMU.

OBiajeHNe YHHBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3UpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMmaTpuBaTth;

ONpCAC/IAAITL HCIU ACATCIBHOCTH, 3aJiaBas MNapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU 1IEJISIMU;

HCIIOJIL30BATh IIPpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XapakTepHble TPU3HAKK TOHATHM W YCTaHaBIMBAThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINC IMOHATHA IJIA OG’bHCHGHI/IH OTACIJIIBbHBIX q)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYINHHO-CJICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pacCyKJIeHUs (MHIyKTUBHbIC, JIENyKTUBHBIE, [0 AaHAJIOTUH),
BBISABIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (HOPMYITHUPOBAThH
BBIBOJIbI U 3aKJIFOUEHUS;

MMPUMCHATH B INPOUCCCC IMO3HAHHA, UCIIOJIBb3YCMbBIC B XUMUHU CUMBOJIMYCCKUC (3H3.KOBBIC)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakUud — TpUd pPEUIeHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajady, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JJId BBIAABJICHUSA XaPAKTCPHBIX IMTPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUUYCCKHUX peaKuHﬁ.



2) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBUSI:

BJIaJICTh OCHOBAaMH METO/I0B HAyYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHii;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAHUS, WCIOJb30BaTh I[IOCTABIECHHBIE U
CaMOCTOSITENIFHO C(hOpMYJIMPOBAaHHBIE BOMPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIHLHOCTH BBICKA3bIBAEMbIX CYKICHUH;

BJIQJICTh HABBIKAMU CAMOCTOSITETFHOTO IUTAHUPOBAHHUS M TPOBEICHUS YUYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (QOpMyIHpOBaTh OOOOLICHUS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETIaHHON
pabore;

npuoOpeTaTh OIBIT YYEHWUYECKON MCCIIECIOBATEILCKOW W TPOEKTHOW JIESITEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB DELICHHUs
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ nngopmManmeii:

OpUEHTUPOBAThCA B PpA3NUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJIsIpHAs
JUTEpaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl MHTepHera),
aHAIM3UPOBATh HH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OpPM TPENCTaBICHUS, KPUTUYECKU
OLIGHUBATh €€ JIOCTOBEPHOCTH M HEITPOTHBOPEUNBOCTH;

dbopMynpoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpPH IOUCKE U OTOOpe
uHpopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHUS YUeOHBIX 33a1a4 ONPeIeIEHHOTO THIIA;

pUOOpETaTh OMBIT KCIOJB30BaHUS WH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTUHN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa MNpu paboTe C XUMHUYECKOM
uHpopMaluell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKkue M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOopMyITbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHM e CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KAaeMOM TeMbl B XO/€ AMAJIOTra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTAIlMeil pe3ysbTaTOB MO3HABATENbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
JKCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekTta W (HOpMyTUpOBAaTh BBIBOJABI MO pe3yJbTaTaM MHPOBEAEHHBIX
UCCJIEIOBAaHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0/€ 00CyX/IeHUs 1 OOMEHa MHEHUSIMH.

OBiajgeHne YHHBEPCAJILHBIMH PeryJsiTUBHBIMU /1€l CTBUSMMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO MMO3HABATEIbHYIO ESTENbHOCTD,
onpenenss e€ IeTu W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npejiaraeMplii alNropuT™M JAEUCTBUN MPH BHIIOJHEHUHM Y4€OHBIX M HCCIEIOBAaTENIbCKUX 3ajad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEeIIeHHs C YUETOM IMOJyUYEeHUS! HOBBIX 3HAHHH O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JEATENHHOCTH Ha OCHOBE CaMOaHalM3a U
CaMOOIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC



[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U MIPUPOJHOM Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAsT 000JI0UKa aTOMa, MOJIEKYJIa, BAIGHTHOCTb,
JNEKTPOOTPUIIATENIHOCTh, XMMHMUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TpyMNa, pajguKai, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psil, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOACPKAIINE COSAUHEHUsI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHNYeCKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUe B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHUX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30IaCHOM MCIOJIb30BaHNN BaKHEUIINX OPraHUYEeCKUX BEIIECTB B ObITY
U TIPAaKTHYECKOH IeATETHPHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE TIOHATHUS IIPH OMUCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHON) (popMysT OpraHM4eCcKUX BEIIECTB
¥ YPaBHCHUU XUMUYECKUX pPEaKIHi, U3TOTABIUBATH MOJEIN MOJEKYJ OPTaHUYECKHX BEIISCTB
JUTSL WJUTFOCTPAIIUU MX XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIIacCy/TpyIie COeIUHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOACpXKAIIWE COCNUHEHHUS, BBICOKOMOJICKYISPHBIE
COCIMHCHMS), N1TaBaTh MM Ha3BaHWs 1Mo cuctemMatudeckoir HomeHkiatype (IUPAC), a Takxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUICH,
alleTUJICH, STWICHIJIUKOJb, TIMUEpUH, (eHo, (opMaibAeTui, aleTaabAeruil, MypaBbUHAas
KHCITIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (hPYKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMCHHSI OMPEACNSATh BHUIbl XHUMHUYECKON CBS3M B OPraHUYECKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEIC),

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemectB A. M. bytinepoBa aiis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHMsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOEHHE, (GUINYECKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH Pa3TUMIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(Metan, 2TaH, STWJCH, TPOMWICH, areTwieH, Oyraames-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, dTaHOJ, YTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIerHI, MypaBbUHAs U yKCYCHas
KHUCITIOTBI, TJIOKO3a, Kpaxmall, UeJI003a, aMHHOYKCYCHas KHUCIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKJIYy HUMH YPAaBHCHHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TEPEepadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB MEPEpadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB MM MPOJYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCHOJb3yeMbIX B XHUMHUM NPU HU3YYCHUH BEIIECTB M XUMHYECKUX SIBJICHUN
(mabmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), WCIOJb30BaTh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JJIsl IPUHSTHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIeCTBaMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYIOH U
1abopaTOPHBIM 000PYIOBaHKUEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BENIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpalleHus OPraHUYEeCKUX BEIISCTB MPH HArPEBAaHUU, MOJNyUYCHUE STHIICHA U M3yYEHHUE €Tr0
CBOMCTB, KauyeCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypanus O€IKoB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu C BEIeCTBaMU U JIaOOpaTOpPHBIM 00OpYyIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YPaBHEHHMH COOTBETCTBYIOIIUX PEAKIUN H
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO0 HH(OpMaIHIo,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBOi nHpopmaiuu, IHTepHeT U ApyTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBe/IeHHUA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKaroIllel IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
Yell0BeKa;

JUIsE 00YYaOIIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISE  CIICTIBIX W CJA0OBUASIIMX OOydYaIOIMIUXCs: yMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyIr.

11 KUIIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOImas W HEOpraHWdecKas XUMHUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHUYECKOW COCTaBIAIOIMICH €CTECTBEHHO-
HaYYHOH KapTHHbI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBJICHUU NPHUPOIBL, B (HOPMUPOBAHHH
MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIHHOW T'PAMOTHOCTH, HEOOXOIWMOM JIst
pelIeHHus TPAKTUYECKUX 3a7ad W OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIU aTOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKas CBs3b (KOBAJICHTHAs, HOHHAS, MeETa/UIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pelIETKa, THUIIBI XMMHWYECKUX  pEeakluil, pacTBOP, IJIECKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOIUTHYECCKAs JUCCOIUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIuy, XUMHYEeCKOE pPaBHOBECHE); TEOPHH W  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON JAucconuanuu, nepuoauueckuid 3akoH JI. WM. MengaeneeBa, 3akoH
COXPAaHCHUS MACCBhI BCHICCTB, 3dKOH COXpPAHCHUA W MNPCBPALICHUA SHCPIrUu IMPU XUMHYCCKUX
peakmusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHU, MHPOBO33PEHUECKHE 3HAHUS,
Jexamue B OCHOBC IMOHUMAHHUA HTPHUYUHHOCTU W CHCTCMHOCTH XUMHUUYCCKHUX HBHGHHﬁ,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYUYEHUH W O€30MacHOM HMCIOJIb30BAaHUHU
BOXHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JeSITETbHOCTH YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPTaHUUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX pPEaKIU, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHanbpHBIC Ha3BaHHUs OTAEIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ras,
VIJEKUCIBIA Ta3, aMMHUakK, raméHas H3BECTh, HErali€Has W3BeCTb, MUThEBAs COJA, NMUPUT U
Jpyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COCIUMHEHUSIX PA3TMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHASI, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSIX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJspHas, MOHHAas, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATH MPHUHAICKHOCTh HEOPTraHMUECKUX BEIIECTB
[0 X COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIile COeIMHEHUN (IIPOCThIE BEIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH mepuoguveckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1IeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHTOB []. U.
MeHnneneeBa, HCIONb3Ysl MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPreTHUECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U UX
COCIMHEHUH 110 nepuogam U rpynnam llepuoauyeckon cucremMsl XUMUYECKUX d1emMeHToB J[. 1.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB, IMOATBEPkAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMM BEIIECTBAMU C IIOMOUIbIO YPaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PUIMPOBATH XUMHUYECKHE PEAKIUU 10 PA3TUYHBIM
npu3HakaM (YHCIIly W COCTaBy pEarupyronmx BEHIECTB, TEMIoBoMy d(dekty peakuuw,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yYaCTHIO KaTalnu3aTropa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS pPEeaKUUN pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpamEHHBbIC YPABHCHUS PEaKIUi MOHHOTO OOMEHA, YUHUTHIBAs yCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAOIINE KAaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HABaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIHii MOCPeICTBOM COCTABIICHUS JEKTPOHHOTO OajlaHca STHX PeaKLuii;

c(OpMUPOBAHHOCTh YMEHUI OOBICHATH 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHYECKHE TIPOIECCHI, JIeKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJY4YeHHsI CEpHOM KHUCIIOTHI, aMMHaKa, a Takxke cHopMHUpOBaAaHHOCTH
MPECTaBICHU 00 OOIIMX HAYYHBIX MPHUHIMIIAX M IKOJOTUYECKUX MPoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYMCICHUS C WCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi 0N BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peaKIHsIX, Macchl BeUIecTBAa MM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMU BEIECTB, TEIJIOBOro 3¢ ¢dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBHUJIa MOJH30BAHUS XUMUUYECKOW TOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIIOJIHATh XMMHUYECKHHA HKCIEPUMEHT
(paznmoxeHue TMeEpOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OINpPENEICHHE CPEabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pEaKklUH Ha
cyibdar-, kapboHaT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMaM «Metamnel» U «Hemeramib») B COOTBETCTBHM C TMpaBUJIAMH TEXHUKHU
0€30aCHOCTH NP OOPAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
IIOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYyHMKanuu, MHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBHJIa SKOJOTUYECKH IIeIeCO00pa3HOro
MOBe/IeHHUsA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKpYKaroIllell NPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
ornpeenéHHBIX BEUIeCTB, MOHUMas cMbich nokaszarens [TJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrpPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX [MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUM;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYalOmMXCS: YMEHHE WCIIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns s 3anucu XuMu4eckux popMyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne i/t HporpaMMBI PA3ACIOB M TEM Beero Kontpoabubie IIpakTuueckue f;g;?i:;::;lz)mﬂm o
padoThI padoThI pecypes
Pasznea 1. Teoperuueckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3
M. bytneposa
Uroro no pazgeny 3
Paznen 2. YraeBoaopoabl
2.1 [IpenenbHbie yIIeBOAOPOIbI — aJKaHBI 2
29 HenpenenbHbie yrieBoa0OpOIbl: aKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
24 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
WX mepepadoTKa
Nroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. Denoun 3
39 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
CrnoxHbie 3upsl
3.3 YrieBoasl 1
HWroro no paszneny 13
Pasznea 4. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3

Hroro no pazneny

Pa3pea 5.

BbicokomosiekyJisipHble cOeTMHEHH s




5.1 ‘ ITnactmaccel. Kayuyku. Boiokna 2
Nroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJTACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m I:;fg;::f;::me PA3IEI0B M TEM Beero Koutpoabnbie IIpakTuueckue f:égg? O(LB:TI:J)ILHH e
padoThl padoThI pecypes
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemeHToB /I. 1. Menaeneesa
12 Crpoenue BeniectBa. MHOrooopasue 4
BEIIECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Nroro no pazgeny 13
Pa3nesa 2. Heoprannyeckasi xumust
2.1 Meraibl 6 1
2.2 Hewmerannsl 9 1 1
23 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX 5
BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS U )KA3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 ‘ 3




YUYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» Xumus, 10 kacc/ I'abpuensn O.C., OctpoymoB U.I'., Crankos C.A., AKIIOHEpHOE
obmectBo «M3natenbpcTBO «IIpocBenieHuey

* Xumus, 11 knacce/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., AKiimonepHoe
obmectBo «M3natenbpcTBO «IIpocBenieHney

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET
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