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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1O XHUMHH Ha YypOBHE cpemHero obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K
pe3yibpTaTaM OCBOeHHs (perepaibHON 00pa3oBaTeNbHON MporpaMMel cpegHero obmero obpaszoBanus (DOIL
COO), mpencraBieHHbix B PefepanbHOM ToCcylIapcTBEHHOM obpazoBatensHoM cTaHmapre COO, ¢ yué€rom
Konnenmmu npenonaBanust yueOHOTO mpenMeTa «XWMHS» B 00pa30oBaTENbHBIX OpraHU3aIsax Poccuiickoit
Ddenepanyy, peaau3yoMMX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPaMMBI, H OCHOBHBIX MOJIOKeHHH «CTpaTeruu
pa3BuTHs BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon mo 2025 roga» (Pacmopsbkenme IlpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3paboTKe MpOorpaMMbl IO XUMHH, K ONpPEAETICHUI0 00IIei cTpaTterun o0y4ueHus,
BOCTIMTAHUSI W Pa3BUTHUS OOy4YalOUIMXCsl cpelcTBaMu ydeOHoro mpeamera «Xumms» g 10-11 xmaccoB Ha
6a3oBoM ypoBHe cocTaBwid KoHIenTyanbHble nonoxeHnss GI'OC COO o B3anMo0OyCIOBIEHHOCTH IIENeH,
coJiep>KaHusl, pe3yJIbTaTOB 00yueHHs U TpeOOBaHUI K YPOBHIO IOJATOTOBKH BBITYCKHHKOB.

Xumudeckoe 00pa3oBaHue, MOTydaeMoe BBITYCKHUKaMHU 00111e00pa30BaTeNbHON OPTaHU3aIiH, SBISCTCS
HEOTHEMJIEMOM 4YacThi0 HX oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpPLIAOLIMM 3TaloOM peanu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYLIUX LEIOCTHONH CUCTEME XMMUYECKOTO
00pa3zoBaHMs. JTH LHEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB TPUPOJIBI, (POPMUPOBAHUS MHUPOBO33PEHUS M 00IIeH
KYJIBTYpBl YeJIOBEKa, a TAaKXKe DKOJIOTHYeCKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3AO0POBBIO U MPHUPOAHOM
cpene. Peammsyercs xummdeckoe oOpa3oBaHHe OOydalOIIMXCS HA YPOBHE CpemHEro oOIero oOpa3oBaHUS
cpeAcTBaMH yueOHOTOo IpeMeTa « XUMUS», COACPKaHUE U MOCTPOSHNE KOTOPOTO ONPEAEIICHBI B IPOrpaMMe 1o
XHMUHU € y4ETOM crenu(UKd HayKH XMMUH, e€ 3Ha4eHUs B MO3HAHUM MPHUPOABI U B MaTepUALHON >KU3HH
o0miecTBa, a TaKkKe ¢ y4ETOM OOLIMX LeNed M NPUHLMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHHE
CUCTEMEI cpeHero odriero obpa3oanns B Poccwiickoit deneparim.

XUMHS KaK dJIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HTPAET 0COOYIO pOJIb B COBPEMEHHOH IIMBUIIM3AIIUH, B
CO3/IaHNW HOBOW 0a3bl MaTepHAbHOW KynbTyphl. OHA BHOCHUT CBOW BKJIAJ B (POPMHUPOBAHHE PAIlMOHAIHLHOTO
HAy4YHOTO MBIIIJICHNS, B CO3AaHUE LEJOCTHOTO MNPEACTaBICHHS 00 OKpYXXAaroIeM MHpEe KaK O EIUHCTBE
OPUPOABI U 4eJOBeKa, KoTopoe (opMupyercss B XMMHUM Ha OCHOBE TMOHHMAaHHS BEUICCTBEHHOTO COCTaBa
OKpY’Karollero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXKIy CTPOSHHEM BELIECTB, UX CBOHCTBAMH U BO3MOKHBIMH
00J1aCTsIMU IPUMECHEHHUSL.

Tecno B3aHMOI[eI>'ICTBy51 C OPpyruMm CCTCCTBCHHBIMU HayKaMH, XUMHA CTajia HEOThEeMJIEMOHN YaCThIO
MHUPOBOH KYyJBTYPbl, HEOOXOAWMBIM YCIOBHUEM YCICUIHOTO TpyJda W JKM3HM KaXKIOro 4WieHa oOliecTsa.
CoBpemeHHasi XUMHS KaKk HayKa CO3UAATeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBieHa Ha PELICHHE
TI00aNbHBIX TPOOJEM YCTOWMYMBOTO DAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOH, JHEPreTUYECKOH, MHUIIEBOM,
9KOJIOTHUECKON 0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ 0OmMMH LENSMH M NPUHOMIIAMH CpeaHero oOmero oOpa3oBaHMs COAEp)KaHHE
mpenvera «Xumus» (10-11 xmaccel, 0a30BBIl YpOBEHb W3yYEHHUS) OPHEHTHPOBAHO IMPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOyYaroImuxcsi, HEOOXOAMMYIO WM JUIS BBIPAaOOTKM MHPOBO33PEHUYECKUX
OPHUECHTUPOB, YCIICUIHOIO BKIIIOYCHUSA B KMU3Hb COMYMaA, NPOAOJLKCHUSA 06pa3OBaHI/I$[ B PAa3JIMYHBIX 06J'I3CTHX,
HE CBS3aHHBIX HEIOCPEACTBEHHO C XHUMHEH.

CocTaBisomyMy TpeMeTa «XUMUs SBISIOTCS 0a30BbIe Kypchl — «Oprannueckas xumus» U «Oommast u
HEOpraHNYCCKasA XUMHsA»), OCHOBHBIM KOMIIOHCHTOM COJACPKAaHUA KOTOPBLIX SABJIAIOTCA OCHOBBI 6a30130171 HayKH:
cucTeMa 3HaHWH 10 HEOPraHWYeCKOM XHMMHM (C BKJIIOYEHHEM 3HAaHMN W3 OOIIEH XMMHHM) M OpPraHWYecKOH
xumud. DopMupoBaHHEe AAaHHOW CHUCTEMBI 3HAHWH NpPU H3YyYEHHH MpeaMeTa 00ecHeunBacT BO3MOXKHOCTD
paccMOTpEeHHs BCero MHOT000pa3usi BEMIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUH XUMHH.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumuss» H «OOIIas ¥ HEOPraHWYECKask XUMHSDY
chopMHpOBaHa B porpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOTO IOJXO0Ja K M3YYEHHIO y4eOHOro Marepuasa u
00yCIIOBJIeHa MCTOPHUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHWU Ha ONpPENENEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKol XMMHUH BEIeCTBa PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPHU CTPOCHHUSI
OpPTaHMYECKUX COCJIMHEHHMH, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKMX M 3JIEKTPOHHBIX MpEACTaBICHUHA O
cTpoeHur BemecTB. CBeeHNsI 00 U3y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCA B Pa3BUTUHU — OT YIJIEBOAOPOJIOB JI0
CIIO)XKHBIX OHMOJOTMYECKH AaKTUBHBIX COEAMHEHHWH. B Kypce opraHmveckoil XWMHUW TOJIY4YarOT pa3BHTHE
chOopMHUpOBaHHbIE HA YPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHUSl IEpPBOHAYAIbHBIE TIPEICTABICHHS O
XMUMUYECKON CBS3M, KiIacCH(UKAIMOHHBIX NPHU3HAKAX BELIECTB, 3aBHCHMOCTH CBOWCTB BELIECTB OT HX
CTpO€HU:, O XUMHYECKOMN pCaKkmuu.

[Mox HOBBIM yTJIOM 3peHHS B NpeaMere «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBAeTCs M3YYCHHBINH Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus TCOPETUUECKUI MaTepra U (aKTOJIOTHYECKUE CBEACHHUS O BEILIECTBAX



U XUMHYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas XUMHS» 00ydaromumcs
[IPENOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE IEPUOJMUYECKOIO 3aKOHA C OOILETEOPEeTHUYECKUX MU
METOAOJIOTUYECKUX TO3UIMH, TIyOKe MOHATH HMCTOPUYECKOe H3MEHEHHE (QYHKIUM 3TOro 3aKOHa — OT
obob1maromei 10 00bSICHAIOMIEH 1 MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXKHEUIIIUX BEIIECTBax, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHUH, a
TaK)Ke 0 XUMHUECKHAX PEaKIUIX, UX CYIIHOCTHA U 3aKOHOMEPHOCTSIX IMPOTEKaHus JomoHsAeTcs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJEPKaHUsI, UMEIOIIMMHU KYJIBTYPOJIOTHYECKAN U MPHUKIAJAHOW XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT IIOHUMAHHIO B3aMOCBSA3H XUMHUH C JPYTUMH HAyKaMH, PaCKpPhIBaOT €€ pojib B [I03HABATEIBbHON
U MPaKTUYECKOH IESTEeNbHOCTH YeJIOBEKAa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBO)KEHHUsS K IPOLIECCY TBOPYECTBA B
00NacTH TEOpUU W MPAKTUYECKUX NPWIOKEHHHA XUMHH, MOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B
OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX NpoOieMax, CBS3aHHBIX C XWUMHEH, KPUTHYECKH OCMBICINBAThH
nHGOPMALIMIO U IPUMEHSTh €€ Ul MOMOJIHECHNS 3HAHUM, PeIeHHs] MHTEIUIEKTYyalbHbIX M 3KCIIEPUMEHTANbHBIX
HCCIIeIOBATENbCKUX 3a7ad. B menom coiepkanue ydeOHOTO mpeamera «XHMHUsD JAaHHOTO YPOBHS M3YUEHHS
OPHECHTHPOBaHO Ha (OPMHPOBAHME Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOW OCHOBBI JJsl TOHHMAaHHSA
¢bmwiocopckux wnaed, TakUX Kak: MaTepUAIbHOE EJUHCTBO HEOPTaHWYECKOT0 M OPraHM4YecKoro Mupa,
00YCIIOBIEHHOCTh CBOMCTB BEILIECTB MX COCTABOM U CTPOEHHEM, [IO3HABAEMOCTH NPHPOIHBIX SBICHUH IyTEM
SKCHEPUMEHTa W PELICHUS MPOTHBOPEYHH MEXKIY HOBBIMH (aKTaMH H TEOPETUYECKUMH IPEIOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJIOTHYECKUX MPOOJIEM, a TakKe MpolieM cOepeskeHHs SHEPreTUIeCKUX
pecypcoB, CBIPbA, CO3aHNs HOBBIX TEXHOJIOIMH 1 MaTEPHAJIOB.

B nmane pelICHUA 3a1a4 BOCIIMTAHUSA, PA3BUTUA U COLIMAIU3allUA O6y‘IaIOIIII/IXC$1 IIPUHATBIC HpOFpaMMOI‘/'I
[0 XMMHHU TIOJXO/bI K ONPEACICHUIO COCPIKAHUS U MOCTPOSHUS MPeIMeTa MPEyCMaTPUBAOT (HOPMUPOBAHHUE
YHHMBEPCAJbHBIX Y4YeOHBIX NEMCTBUH, MMEIOLUMX 0a30BO€ 3HAUYEHHUE Ul PA3IUYHBIX BHIOB JCSTEIbHOCTH:
pemieHnst mpo0OiieM, TOWCKa, aHalM3a W 00paboTKHM MHQpOpMAIH, HEOOXOINUMBIX ISl TPUOOPETEHHUS OIbITa
MPaKTUIECKOW U MCCIIEA0BATEILCKON e TETLHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B O3HAHUH XHMHUH.

B mpakTuke mpernonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, TaK M HA yPOBHE
cpeaHero ooOmiero o0pa3oBaHUs, IPU ONPEACICHUH COIEPXKATENbHON XapakTePUCTUKU LN H3YyYeHHS
MpeaMeTa HampaBiIeHUEM MEePBOCTENCHHOW 3HAYMMOCTH TPAAWIMOHHO NPHU3HAETCS (HOPMUPOBAHUE OCHOB
XMMUYECKOM HayKH Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUUECKON ACATEIbHOCTH YeJIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOIUYECKON TOUYKU 3PEHUS TAaKOW MOAXOJ K OINpPEAETICHUIO
Heﬂeﬁ HU3YUYCHUA NPCAMETA ABJISICTCA BIIOJIHE OIIPpaBAaHHBIM.

CornacHo 1aHHOHM TOYKE 3peHHS TJaBHBIMH ICISIMH U3YUYCHUS MpeaMeTa « XUMHsI» Ha 0a30BOM ypOBHE
(10 =11 xu1.) sIBHASAIROTCSL:

e (dopMHpOBaHHE CUCTEMBl XHMUYECKUX 3HAHUN KaK Ba)KHEHINIEH COCTaBISIONICH eCTECTBEHHO-HAYTHON
KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXKAT KIIOUEBBIE MOHATHS, (QyHIaMEHTANbHbBIE 3aKOHBI U TEOPHU
XMMUH, OCBOGHHME f3bIKA HAyKH, YCBOGHHE M IOHMMAaHHE CYIIHOCTH JAOCTYIHBIX O0000IIeHHH
MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIGHUE C HCTOPHEH MX pa3BUTHS U CTAHOBJICHHUS,

e (QopMupoBaHHME U Pa3BUTHE NPEACTABICHUM O HAYYHBIX METOAAX MO3HAHMS BELIECTB U XUMHUYECKUX
peakuuid, HEOOXOAMMBIX IJIsI NPHOOPETEHUS] YMEHMH OpHEHTHUPOBATHCS B MHpE BELIECTB U
XMMUYECKUX SBJICHUH, HMEIOLINX MECTO B IPUPOJE, B MPAKTHUECKON U IOBCEIHEBHOM KU3HH;

o pasBUTUC YMCHI/Iﬁ u CHOCO6OB JCATCIBHOCTH, CBSI3aHHBIX C HaGJIIOILeHI/IeM A O0OBSICHEHHEM
XAUMHYECKOT0 SKCIIEPUMEHTA, COOI0ICHUEM TIPaBUII 0€30IIaCHOTO O0OpAIIEHHsI C BEIECTBAMHU.

Hapsiny ¢ atum, copepkaTenbHast XapaKTEpUCTHKA [eleld U 3a/1a4 U3y4YeHHUs MpeaMeTa B IporpaMmme 1o
XMMUHU YyTOUYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMHM IPUOPUTETAMH B CUCTEME CPEIHEro OOIIEro
oOpaszoBanus. CerojiHs B MpenojaBaHUX XUMHUU B OOJIBIICH CTENEHHM OTAAETCS MPEINOUTESHUE MPAKTHYCCKON
KOMIIOHEHTE CoJiepKaHusi 00y4YeHUsl, OpUCHTUPOBAHHOW Ha TIOATOTOBKY BBITYCKHHKa 0011€00pa3oBaTeIbHOIM
OpraHu3alliy, BIAJCIOIEro He HaOOpOM 3HaHMH, a (PYHKIMOHAJIBHON I'paMOTHOCTBIO, TO €CTh CHOCOO0aMHU M
YMEHUSIMH aKTUBHOT'O MOJIyYCHHS 3HAHWH M MPUMEHEHMS MX B PEaJIbHOW JKU3HU [UIA PELICHUS MPaKTHYECKUX
3ajau.

B cBsi3u ¢ 3THM IIpY U3YUYEHUH MpeIMeETa «XUMHSL» JOMUHUPYIOIIee 3HaUeHNE MPHOOPETAIOT TAaKUeE LEIH
U 33/1a41, KakK:

amanTanus OOydYalomMXcs K YCIOBHSIM JWHAMWUYHO pa3BUBAIONIETOCS MHUpa, (opmupoBaHue
WHTEJUIEKTYaIbHO Pa3BUTON JHMYHOCTH, TOTOBOW K caM00OOPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
MPUHATHIO TPAaMOTHBIX PELICHHWH B KOHKPETHBIX >KU3HEHHBIX CUTYalMAX, CBS3aHHBIX C BELIECTBAMH U HX
MIPUMCHCHUEM;

dbopmupoBaHre y OOYyYJarONMUXCS KITIOYEBBIX HABHIKOB (KIIIOUEBBIX KOMIICTCHIIUN), HWMEIOITUX
YHUBEPCAIbHOE 3HAYCHHWE Ul Pa3jIMYHBIX BUIOB JESITEIbHOCTH: PELIeHUs NpoOseM, MOWCKa, aHajau3a |



00paboTku nH(pOPMAIUU, HEOOXOIUMBIX JJII TPUOOPETCHUS OMBITA ACATEIBHOCTH, KOTOPas 3aHUMACT BaXKHOC
MECTO B IMO3HAHWUU XUMUH, & TAK)KE JJIsl OIIEHKHU C MMO3UIMHI IKOJOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHHUS
BEIIECTB U XMMHYECKUX MPOIIECCOB HA OpPTraHU3M YEIOBEKa U IPUPOIHYIO CPEIY;

Pa3BUTHE TTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX M TBOPUYECKUX CITOCOOHOCTEH 00YJArOIIUXCSL:
CIOCOOHOCTH CaMOCTOSITENBHO MPHOOpEeTaTh HOBBIC 3HAHUS MO XHUMHH B COOTBETCTBUH C >KH3HCHHBIMH
MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbIC HH)OPMAIIMOHHBIC TEXHOJIOTHH JIJISl IOUCKA U aHAaIH3a YYeOHOM
Y HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJICPKAHMS,

(dbopMHUpOBaHHE H pPAa3BUTHE Y OOYYAIOUIMXCS AacCONMATHBHOTO U JIOTUYECKOTO  MBIINUICHUS,
HaOIIOIaTeNTFHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOIWMBI, B YAaCTHOCTH, MPH
IUIAHUPOBAHUU U MPOBEIICHUHM XUMHUECKOTO SKCIICPUMEHTA,;

BOCIIUTAHUE y O0YyYarOIUXCS YOSKAEHHOCTH B TYMaHUCTHUECKON HAIPABICHHOCTH XUMUH, €€ BaKHOM
pOJH B PEHICHUU TIO00ATBHBIX MPOOIeM PalHOHAILHOTO MPUPOJIOTIONH30BAHNUS, MTOMOHEHHS YHEPTETHYECKHX
PECYPCOB M COXpaHEHHS MPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpPEKHOTO OTHOIICHUS K
MPUPOJIC U CBOEMY 3J0POBBI0, a TaKKe MPUOOPETEHHUS OIbITa HCIONB30BAHUS IOJYYCHHBIX 3HAHWUU IS
MPUHSATHS TPAMOTHBIX PEIICHHUH B CUTYaIUX, CBI3aHHBIX C XUMHUECKHUMU SBICHHSIMU.

B y4e6HOM 1U1aHE CcpemHero obmmero o0pa3oBaHus MpeaMeT « XUMUsD 0a30BOT0 YPOBHS BXOAWT B COCTAB
npeaMeTHON o0nactu «ECTecTBeHHO-HAYYHBIC TIPEIMETHI.

OOmmiee YUCIIO YacoOB, OTBEACHHBIX I U3yUYEHUS XUMHUHM, Ha 0a30BOM YpPOBHE CPEIHEro OOIIEro
oOpa3zoBanus, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1 gac B Hegento), B 11 kiacce — 34 vaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKAS XUMUA

TeopeTHyeckne 0CHOBBI OPraHNYeCKOH XMMHH

IIpenMeT opraHn4ecKoOl XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B MTOJIyYCHUH HOBBIX BEIIECTB
1 MatepuanoB. Teopus cTpoeHUs opraHmdeckux coequHeHuid A. M. BytiepoBa, €€ OCHOBHBIE MOJOXKEHHUS.
CtpykTypHBIE (HOPMYJIBI OPraHUYECKUX BEIIECTB. | OMONOTHsI, M30MepHUsl. XUMHYECKasl CBSA3b B OPraHUYECKUX
COEIMHEHMSX — OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBienue o knaccupuKanuy OpraHnvdecKux BemecTB. HoMeHKaTypa OpraHn4eckux COeAMHEHUH
(cuctemaTHueckasi) ¥ TpMBHAJIbHBIC HA3BAaHUS BAXKHEHIINX MPEACTABUTENEN KIaCCOB OPraHUYEeCKHUX BEILIECTB.

OKCcIIepUMEHTAIbHBIE METOBl M3YyYEHHs BEIECTB M WX IPEBPALICHUI: O3HaKOMJIEHHE C oOpa3uamu
OpPraHMYECKUX BEIIECTB M MaTepHajaMH Ha X OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKHX BEIIECTB,
HaOJIoeHNEe M OIMCAaHWE ACMOHCTPAMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB MPH
HarpeBaHuy (TIaBICHUE, OOYTIIMBAHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTpPOEHHE, TOMOJIOTHYECKH psiiA. MeTaH M 3TaH — MpocTelIIne MpeACTaBUTEIH
IKaHOB: (PM3MYECKHE U XMMHUYECKHE CBOWCTBA (peakiMy 3aMEIleHUs M TOpPEHUs), HaXOXKICHHE B MPHPOC,
MIOJTy4YEHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAl. DTUIEH U MPOMUIIEH — NPOCTEUIINE MIPEACTABUTEIN
QIKCHOB: (M3MYECKHEe W XMMHUYECKHE CBOHCTBa (peakiuy THIPUPOBAHHSA, T'aJOrCHUPOBAHUS, THApATALHH,
OKHCJICHUS U IOJMMEPU3aLIUH ), I0JTyYCHHE U IPUMEHEHUE.

Anxanuensl: OyrtamueH-1,3 uw MetunOyraaweH-1,3: cTpoeHHe, BaKHEWIWE XWUMHYECKHE CBOICTBa
(peakuus nonumepuzanum). IlomyyeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEGHHOCTH CTpPOCHUS, TOMOJOTWYECKHH psA. AICTHIEH — TpPOCTEHIINA
MPENCTaBUTENb AJTKHHOB: COCTaB, CTpPOCHHUE, (PU3MUECKHE M XMMUYECKUE CBOMCTBa (peakUuHM I'MIAPUpPOBAaHUS,
raJloreHUpOBaHUs, TUIPATALUHU, TOPEHUS ), TOJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocras, ctpoeHue, Gu3nvyeckue U XMMUYECKHUE CBOWCTBA (PEaKIMU TaJOTeHUPOBAHUS U
HUTPOBaHU), MOJyYEHUE U NMPUMEHEHHE. 101yon: cocmas, cmpoenue, Guauyeckue u Xumuieckue ceoucmed
(peakyuu 2ano02eHupoOBanusi U HUMPOGAHUs), NoJyyeHue u npumeHnenue. TOKCUIHOCTb apeHOB. ['eHeTnueckas
CBSI3b MEX/1y YIJIEBOJIOPOIaMH, MPUHAJIEKAIIMMHU K Pa3InYHBIM KJlaccaM.

[IpupoaHble UCTOYHUKHU YraeBoJopoaoB. [Ipupoansii ra3 u nonyTHele HedTsHBIE ra3el. HedTs u eé
npoucxoxzaeHne. CrocoObl mepepaboTku He(TH: NEeperoHkKa, KPEeKWHI (TEPMHUYECKHH, KaTalWTHYECKHi),
nuponu3. [IpoxykTel nepepaboTku HeQTH, MX TPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroib u
MIPOIYKTHI €T0 MepepadoTKH.

OKcIepUMEHTAIbHBIE METOBl M3YyYEHHs BEIECTB M WX NPEBPALICHUI: O3HAKOMJIEHHE C oOpa3uaMu
IUIaCTMACC, KayIyKOB M pe3uHbl, Koyutekuun «Hed1b» u «Yromas», MogenupoBaHue MOJIEKYJ YII€BOAOPOIOB U
raJIoreHONPOU3BOIHBIX, TPOBEACHNE IPAKTHYECKOM PabOThI: MOITYUYEHHE ITUIICHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Brruucnenus no ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJTMYECTBA HCXOAHOTO BEIIECTBA
WIM TIPOJyKTa peakldy IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO M3 HCXOJHBIX BEIIECTB WU
MIPOJYKTOB PEAKIINHN).

Kucaoponconepikamue opranndeckue coeJuHeHUs!

[IpenenvHble OQHOATOMHBIE CIOUPTHL. METaHOT M JTaHON: CTPOCHHE, (U3UYECKUE M XUMHUYECKHE
CBOMCTBa (peakIM C aKTMBHBIMH METaJUIAMH, TaJIOTEHOBOAOPOJaMH, FOpeHHe), mpuMeHeHne. BogopoaHbie
CBSI3M MEXJly MOJIEKYJIaMH CIUPTOB. JleiicTBHe METaHOIIA U 3TaHOJIAa Ha OPIaHHU3M YEJIOBEKA.

MHoroaTomMHbIe CIUPTHL. DTUICHTIIUKOb U TIULEPHH: CTPOeHUE, (PU3NIECKUEe U XUMHUUECKUE CBONUCTBA
(B3auMoOJIeHiCTBHE CO MIEIOYHBIMH METaJJIaMH, KaueCTBEHHAsl PEaKIlis Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue
Ha OpraHu3M 4enoBeka. [IpuMeHeHne riaunepruHa u 3TUIIEHIIIMKOJI.

®deHo: cTpoeHHE MOJIEKYIIbl, (PU3NUECKUE U XUMHUUECKHE cBoicTBa. TokcnyHOCTh eHona. [Ipumenenne
(dhenomna.

ANbaeruibl U kemonwl. DopManbaeru, aneTanbIeru]]: cCTpoeHue, Gru3ndeckue 1 XUMUIECKUe CBOWCTBA
(peakuyy OKHMCIIEHUS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKINH ), TOTYYEeHUE U IPUMEHEHHE.




OnHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs M YKCYCHas KHCJIOTBI: CTPOCHHE,
(bm3udecKkue M XMMHYCCKHE CBOWMCTBa (CBOWMCTBa, OOMMIME MJIs Kiacca KHCIOT, Peakmusl 3TepUUKAIH),
nojydeHue u npuMeHeHue. CTeapuHOBas M OJEWHOBAS KUCIIOTHI KaK MPEICTABUTENH BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOILEE ICHCTBHE.

Crnoxkaple 2QUPHl KaK MPOM3BOAHBIC KAapOOHOBBEIX KHCIOT. [maponm3 cIoXHBIX 3¢upos. JKupsl
I'maponus xxupoB. [IpumeHenue xupoB. buomorudeckas poJib )KUPOB.

VYraeBogpl: cocTaB, Kiaccu(UKaus yrieBoJgoB (MOHO-, AU- U MOJMcaxapusl). [ 1ioko3a — mpocTeimmii
MOHOCaxXapHu: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbl, PU3NYECKHEe U XUMHUYECKHE CBOICTBA (B3aUMOJICHCTBHE C
ruapokcuaoM Mmenu(ll), okucienne aMMHadHBIM pacTBOpoM okcuma cepedpa(l), BoccTaHOBICHHE, OpOKCHHE
TIIIOKO3b1), HAXOXKJCHUE B MPUPOAE, MPUMEHEeHHe, Ononorndeckas ponb. @otocunres. Opykro3a Kak U3oMep
TITFOKO3BI.

Kpaxman u nemnono3a kak npupoHbie noauMepsl. CTpoeHne Kpaxmala U 1esutoin03bl. Pusndeckue n
XMMHUYECKHE CBOICTBA KpaxMaina (THAPONIN3, KaueCTBEHHAs PEaKIUs C HOJIOM).

OKclepuMeHTAIbHBIE METOABl M3YUeHHs BEIECTB M MX MPEBpAllleHWH: MpOBelCHHE, HAOMIOACHUE U
OIMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIIMPTOB, KAUECTBEHHBIE PEAKLUU OJHOATOMHBIX CIIHUPTOB
(oxucinenme »dtaHoma okcuaoM Memu(ll)), MHOTOATOMHBIX CHUPTOB (B3aWMMOICHCTBHE TJIHIEPHHA C
rugpokcunom meau(ll)), anprerngoB (oKucieHrne aMMHUAYHBIM PacTBOpPOM okcuaa cepebpa(l) m ruapokcuaom
meau(ll), B3amMoneicTBHe Kpaxmala C HMOIOM), MPOBEJCHHE MPAKTUYECKOH pabOTHI: CBOWCTBA pacTBOpa
YKCYCHOM KHCIOTBI.

PacuérHele 3anaun.

Brruucnenus no ypaBHEHUIO XUMHUYECKOH peaknuu (Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO BEIIECTBA
WIM OPOAYKTa PEaKLUUU IO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEILECTB WM
MIPOJYKTOB PEAKIIHH).

AzoTcoiepxKale opraHuuecKie COeANHEHHUSI.

AMHMHOKHUCIIOTHl Kak aM(oTepHble OpraHnveckue coeanHeHus. Duzndeckue U XUMHUYECKHE CBONCTBA
aMHMHOKHCIIOT (Ha MpUMepe TIunuHa). bronorndeckoe 3HaueHrne aMUHOKUCIOT. [lenTuapt.

benku kak HOpUpOAHBIE BBICOKOMOJIEKYJISIPHBIE CO€AUMHEHMs. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTPYKTypa OeJIKOB. XUMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIU3, ICHATYpallnsl, KaueCTBEHHBIE PeaKIy Ha OEJIKH.

OKCIIepUMEHTAIBHBIE METOJbl H3YyYEHHs BEIIECTB M MX MPEBPAIICHUM: HAOIIOACHHE U OIHCAHHE
ACMOHCTPAIMOHHBIX OIIBITOB: JCHATYypalusd OeJIKOB IIpU Harp€BaHnu, IBETHBIC PECAKIIUN 6CJ'IKOB.

BbicokomouiekyasipHbIe cOeTHHEHUST

OcCHOBHbBIC TOHSTHA XHUMHUU BBICOKOMOJICKYJISIPHBIX COCOMHEHHH: MOHOMEp, IOJIUMEP, CTPYKTypHOE
3BEHO, CTENEHb IOJMMEpPHU3AlMK, CpEAHss MOJeKyinsapHas Macca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COGJII/IHGHI/II‘/II — NoJIMMEpU3aluAa U MMOJIMKOHACHCA M.

OKcIepUMEeHTAIbHBIE METObl M3YYEHHs BEIECTB M WX NPEBPALICHHH: O3HAaKOMJIEHHWE ¢ oOpasuamu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexXIpeIMETHBIE CBSI3H.

Peanuzanus MeXmpeIMETHBIX CBSI3€l MpU U3yueHHH opraHndeckoil xumuu B 10 Kiacce ocyIiecTBiseTcs
Yyepe3 UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATHUH, SBISIOIINXCI CUCTEMHBIMU
JUISL OT/AEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHUSA: sBJCHHE, HAy4dHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CHHTE3, KJIaCCU(UKAIMS, NEPUOANIHOCTD, HAOJIIOJCHNE, N3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHHE.

dusuka: marepus, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, 3HEPreTHYEeCKUil yPOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIeCcTBa, (pr3ndeckre BeTMUUHBI M €IMHUIIBI UX U3MEPEHHUSL.

Buonorus: xinerka, opranusm, Owocdepa, oOMEH BelIeCTB B OpraHu3me, (HOTOCHHTE3, OMOIOTHYECKH
AKTUBHBIE BelecTBa (OEIKH, YTIeBOIBL, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TTOPOJIBL, IOJIE3HBIE UCKOIIAEMBIE, TOTUTUBO, PECYPCHI.

Texnomorus: IMUIICBbIC IMPOAYKTEI, OCHOBBHI palroHaJIBHOTO UTaHuAg, MOIOIINE Cpe€acTaa,
JIEKapCTBEHHBIE M KOCMETHUUECKHE MPenapaThl, MaTepHajbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPITAHUYECKAS XUMUSA

TeopeTruyeckue 0CHOBbI XMMHHU



Xumuueckuit sneMenT. AtoM. Snpo atoma, 30TONBL. DJIEKTPOHHAS 000JI09Ka. DHEPreTHYECKUE YPOBHH,
MOXYPOBHU. ATOMHBIE opOwramu, S-, P-, d- sgemenTsl. OCOOEHHOCTH paclpene/ieHus DIIEKTPOHOB IO
OpOUTANSAM B aTOMAaX JIEMEHTOB MEPBIX Y€THIPEX MEPHUOI0B. DINEKTPOHHAS KOHPHUTYpAIlHs aTOMOB,

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumudeckux aneMmeHtoB [l. M. MenneneeBa. CBsizb
nepuojuyeckoro 3akoHa u Ilepuomuueckoil cuctembl xumudeckux osnemeHtoB JI. WM. MengeneeBa c
COBpEMEHHON TEOpHell CTPOEHWS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BEIIECTB 110 TPYIIIAaM U MepHoaaM. 3HaAYCHHE TIEPUOIUYCCKOTO 3aKOHA B
Pa3BUTHU HAYKU.

Crpoenue BemiecTBa. XHWMHYECKas CBs3b. BUABI XUMUYECKOW CBSI3M (KOBAJICHTHAS HEMOJSIpHAS W
MOJISIpHAsl, MOHHASI, METAJTMUeCKas). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XUMHUYECKOH CBS3U (OOMECHHBIN U
JIOHOPHO-aKIeNTOPHBIH). BomoponHas cBsizb. BaneHTHOCTb. DneKTpooTpunaTeNbHOCTh. CTENeHb OKUCICHHUS.
WNoHbl: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHUA. 3aKOH OCTOSIHCTBA COCTAaBa BEIIECTBA. T UIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTALTUYECCKOMN PEIIETKY.

[lonsTre o mucnepcHBIX cucteMax. VcTHHHBIE W KOJUIOMAHBIE PacTBOPHI. MaccoBasi A0S BEIIECTBA B
pacTBope.

Knaccudukanuss  HeopraHuveckux  coeauHeHuit. HoOMEHKiIaTypa  HEOPraHMYECKMX  BEIICSCTB.
I'eneTnueckas cBsA3b HEOPraHUYECKUX BEIIECTB, MPUHAIIICKAIINX K PA3TUIHBIM KJIACCaM.

Xumudeckast peakmus. Krmaccudukamuss XUMHYECKHX peakIuii B HEOPTraHMYECKOH W OpraHMYECKOH
XUMUHU. 3aKOH COXPAaHCHHS MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U IMPEBPAIICHUS SHEPTHH NMPU XUMHUYECCKUX
peaKIusX.

CKopocTh peaknud, €€ 3aBHUCHMOCTh OT Pa3NUYHBIX (hakTopoB. OOpaTuMble peakiuu. XHMHUYECKOe
paBHOBecHe. DaKTOpbl, BIUAIOIINE HA COCTOSIHME XUMUUeckoro papHoBecus. [Ipuniun Jle [arense.

OnekTponutuieckas aucconuanus. CuiabHble W cinalbbie 3ekTponuThl. Cpefa BOIHBIX PAacTBOPOB
BEIIECTB: KHCIasi, HeUTpaabHasl, eIogHasl.

OKHCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKITHH.

OKCIEepUMEHTAJbHBIE METOABl HW3YYCHHUS BEIICCTB M HMX NPEBpAIllCHUI: JeMOHCTpaIis TaOJIHIl
«Ilepuognueckas cucreMa xuMudeckux anemeHToB . M. Menneneesa», u3ydeHHe MOJEIEH KPUCTANINYECKUX
pemI€éToK, HaOMIOIEHHEe W OMHCAHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHEIX OIBITOB (pasioXKeHHE MEepOKCHIa
BOJOpPOJa B TMPHUCYTCTBMM KaTajlu3aTopa, OIpeleleHHe Cpelbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHBEPCAIBHOTO WHAMKATOPA, PEAKIMM HOHHOI'O OOMEHA), MPOBEACHHUE MPAKTUYCCKOW paboThl «BnusHue
Pa3TMYHBIX PAKTOPOB HA CKOPOCTh XUMHUYECKOWU PEAKIIHM.

Pacuérneie 3apaun.

Pacuérel 110 ypaBHEHMSIM XUMHYECKUX PEAKLUMN, B TOM YHCIE TEPMOXUMHUYECKHE PACUETHI, PaCUETHI C
WCTIONIb30BAaHUEM TTOHATHS «MacCOBasl JIOJIS BEIIECTBAY.

Heopranuveckas xumus

Hemeramnbl. [lonoxenue HemertamioB B Ilepuoauueckoil cucreme xumudeckux snementoB . .
MeneneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB. dU3HYecKre CBOMCTBA HEMETALIOB. AJIJIOTPOIHS HEMETAIIIOB
(Ha mpuMepe Kucmopoa, cepsl, pochopa u yrieposa).

XYUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJloTeHOB, Cepbl, a3ora, (ocdopa, yriepoia u
KpEMHHUS) U UX COETUHEHNH (OKCHUIOB, KHCIOPOACOAEP KAIIUX KUCIOT, BOJOPOTHBIX COEINHEHHH).

[IpuMmeHeHne BaXKHEHIIINX HEMETAIUIOB M UX COCTMHEHHIA.

Meramnbl. [lonoxenue wMeramioB B Ilepuoamueckoit cucreme xumuueckux saemeHtoB [ W
MenpeneeBa. OcoOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX O00J0YEK aToMoB MeTawioB. OOmme (u3nYecKue
cBoiicTBa MeTauToB. CIJIaBBI METAJUIOB. DIEKTPOXUMUYCCKHUM PSiJ HAMPSHKEHUH METAIUTOB.

XVWMUYECKHe CBONCTBA BKHEHIIMX METAUIOB (HATPUH, KalWid, KaJdbIMid, MArHUH, alFOMHHWHN, IIHHK,
XPOM, JKeJIe30, Me/Ib) U UX COSAUHEHUI.

O6mue criocoOs! oy4yeHust MeTauioB. [[prMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIIbHBIE METOIbI U3YUYEHUS BEIIECTB U UX MPEBPAIICHUN: N3ydeHHe KOUIEKIUN «MeTaibl
YU CIUIaBB», OO0pa3lOoB HEMETAIIOB, pEUICHHE SKCIEPUMEHTABHBIX 3ajad, HAOIIOJICHHE W OIMCaHHe
JIEMOHCTPALIMOHHBIX U JJa00PATOPHBIX OIMBITOB (B3aUMOJICHCTBHE THAPOKCHIA AJTFOMUHMS C PACTBOPAMH KHUCIIOT
Y 1IeTI0Yel, KaYeCTBEHHBIC PEaKI[Ui Ha KATHOHBI METAIIJIOB).

Pacuérneie 3agaun.

Pacuérel Macchl BemecTBa win 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH 00BEMY
OJTHOTO M3 yYacCTBYIOIIUX B PEAKIIMH BEIIECTB, PacUEThl MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB
peaKIiu, €CJIU OJJHO U3 BEIIECTB UMEET MPUMECH.



Xumus 4 )KU3Hb

Ponb xuMuu B 0OCCIEUEHHM DKOJOTHYECKOH, SHEPreTHYCCKOW M IHILNEBOM 0€30MacHOCTH, Pa3BUTHH
MenuuuHbl. [ToHATHE 0 HayYHBIX METOJAaX MO3HAHUS BEIIECTB U XUMHUUECKUX PEaKIUi.

[IpencraBnenus 00 OOMKUX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO TOTYYCHHUS BaXKHEHUIITUX BEIIECTB.

UenmoBek B MHpE BEIIECTB W MAaTEPHANIOB: BaKHEHIIME CTPOUTENBHBIE MaTepHabl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KPacK, CTEKIO0, KepaMHKa, MaTepHaibl IS JJIEKTPOHWKH, HAaHOMAaTepHajbl, OPTaHUYEeCKHe W
MUHEPATbHBIC YIOOPCHUSI.

XuMHusi W 37A0pOBbE HYeENOBEKAa: NpaBWila HWCIIONB30BAHUS JIEKAPCTBEHHBIX IIPErapaToB, NpaBuila
0€e301MacHOr0 NCMOIB30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B IIOBCETHEBHOI KU3HHU.

MeXIpeAMETHBIE CBSI3H.

Peanuzarus MEXIpenMETHBIX CBsI3eH NMpH M3YYCHHH OOINEH W HeopraHmdeckod xummu B 11 kiacce
OCYIIECTBISIETCA depe3 HCIONb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHITHH,
SIBJISTFOITUXCSI CHCTEMHBIMU JJIs1 OTACIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HayudHbIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHUsS, aHAJU3, CHHTE3,
KJIacCU(pUKAIHS, TEPHOANIHOCTD, HAOMIOIEHNE, SKCIIEPUMEHT, MOACITUPOBAaHUE, N3MEPEHHE, SIBICHNE.

du3mka: MaTepus, JHEPTH, Macca, aTOM, dJEKTPOH, IPOTOH, HEUTPOH, UOH, HU30TOII, PAAHOAKTUBHOCTb,
MOJICKYJIa, SHEPTCTHYCCKUI YPOBEHbB, BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEINECTBA, (PU3UUCCKHC
BEJIMYUHBI U SAUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorust: kietka, opraHu3M, dKocuUcTeMa, Onocdepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHUHBI, OOMEH
BEILIECTB B OpPTraHU3ME.

I'eorpacdus: MuHEpasbl, TOPHBIC TOPOBI, MOJIC3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

TexHoMOTHA: XUMHUYECKAsI TPOMBIIIUIEHHOCTh, METAILTYPTHUs, IPOU3BOJICTBO CTPOUTEIHHBIX MAaTEPHAIIOB,
CENIbCKOXO03SICTBEHHOE TPOM3BOJICTBO, IHUIIEBAsi MPOMBINUIEHHOCTD, (hapMaleBTHIECKas MPOMBIIUICHHOCTS,
MPOU3BOJCTBO KOCMETHYECKUX IIPETapaToB, IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB, JJICKTPOHHAS
MIPOMBINIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMEI 110 XUMUN HA BA3OBOM YPOBHE
CPEJJHET'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS 0OyUYaIOMIMMUCS [IPOTpaMM CPEIHETO
o0miero o0pa3oBaHus (JINYHOCTHBIM, METAPEAMETHBIM U MpeaMeTHBIM). HaydHO-MeToqimaeckoit 0OCHOBOM i
pa3paboTKH TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CpeAHero ooOmiero oOpa3oBaHUs SIBISCTCS
CHCTEMHO-JESITeIbHOCTHBIN MTOAXO.

B cooTrBeTcTBUM € CHCTEMHO-IESTEIBHOCTHBIM IOIXOIOM B CTPYKTYpE JIMYHOCTHBIX PpE3yJIbTAaTOB
OCBOGHHUSI IpeaMeTa «XHUMHS» Ha YPOBHE CpeOHEro oOmero oOpa3oBaHMs BBIACICHBI CIEIYIOLINE
COCTaBJIAIOIINE:

OCO3HAHUE O0YYaIOUIMMHUCS POCCUHCKON I'Pa’kIAHCKOW MASHTHYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH M CaMOOIIPEAEIICHHIO;

HaJIM4YMEe MOTHBALUK K 00yUYEHHUIO;

LieJICHANPaBICHHOE Pa3BUTHE BHYTPCHHUX YOEKICHHWH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HMCTOPUYECKHUX TPaAULINi 0a30BOM HAYKH XUMHM;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCS PYKOBOACTBOBATHCS B CBOEH JAEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, IIPUCYITUMU HeJ’IOCTHOfI CHUCTEME XUMHUYECKOI'O 06pa3OBaHI/I$I;

HINYME TPABOCO3HAHUSI HKOJOTHUECKOW KyJIBTYphl M CIIOCOOHOCTH CTaBUTh LEIM M CTPOHUTH
KU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pPE3yabTaThl OCBOCHUA IIPEAMETA «XUMH) JOCTUI'alOTCA B CIHUHCTBEC y“IC6HOI\/'I u
BOCIIUTATEILHOM ACATCIIBHOCTH B COOTBE€TCTBUHM C TYMAaHHCTHYCCKHMH, COLUOKYJIbTYPHBIMHU, IYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSMHM U HJEaJIaMH POCCHMCKOro I'pakKJaHCKOTO OOLIecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH U IIpaBUWJIaMH IIOBCICHUS, CHOCO6CTBYIOHII/IMI/I nmpoueccaM CaMOIIO3HAHUA, CaMOpPAa3BUTHA U
HPAaBCTBCHHOT'O CTAHOBJICHU S JIMYHOCTU 06yqa}0H1chsl.

JImuHOCTHBIE pe3ynbTaThl OCBOCHUS IpeaMeTa «XUMHA» OTPakalT C(HOPMHUPOBAHHOCTH OIMBITA
[O3HABATENPHON M TPAKTUYECKOH IESTETbHOCTH OOYYAIOLIMXCSl IO peaM3aliy NPUHSATHIX B OOIIECTBE
HCHHOCTCI\/'I, B TOM 4YMCJIC B HaCTH.:

1) rpakIaHCKOr0 BOCIIMTAHMS

OCO3HAaHUS O0YYArOIIMMHCS CBOMX KOHCTUTYLMOHHBIX NPaB M OOA3aHHOCTEH, yBaXXCHHSI K 3aKOHY H
MPaBOMOPSIKY;

NpEeaACTaBJICHUA O COUMAJIBHBIX HOPMAX U IpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTHM K COBMECTHOW TBOPYECKOH NESTENbHOCTH IPHU CO3JaHMU YYEOHBIX MPOEKTOB, PEIIECHHH
yT-Ie6HBIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIMTOJIHCHUU XUMHWYCCKHUX DKCIICPUMEHTOB,

CIIOCOOHOCTH TIOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX IpU aHau3e
Pa3NUYHbIX BUIOB yUeOHOM AEATEILHOCTH;

2) NIaTPMOTUYECKOr0 BOCIIMTAHMS:

IHEHHOCTHOT'O OTHOWICHHUA K HCTOPUYECKOMY U HAYYHOMY HACJICAUTIO OTE€YeCTBEHHOM XUMHH,

YBa)KEHHS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOrO MPUMEHEHUS! XMMHUH, OCO3HAHUS
TOTO, YTO JOCTHKCHHS HAyKH €CThb PE3YJIbTaT JIMTEIbHBIX HAOIIONEHHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX
[IOMCKOB, IIOCTOSIHHOT'O TPY/AA Y4EHBIX U IIPAKTUKOB;

HWHTCpECa M I1103HABATCJIBHBIX MOTHBOB B IIOJIYUCHHHM H TMOCICAYIOIIEM aHAJIN3€ I/IH(i)OpMaHI/II/I (0]
MEPEAOBBIX JOCTIKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBCHHOT'O CO3HAHUS, STUYCCKOTO TOBEACHMA

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMHYECKUMU SBJICHUSMH, 1 IPUHUMATh OCO3HAHHBIE
peleH s, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAThH CBOE IMOBEACHUEC U IIOCTYIIKH CBOHUX TOBapHHIefI C HOBI/IHI/Iﬁ HPaBCTBCHHBLIX H
IIpaBOBbLIX HOPM U OCO3HAHHUEC HOCJ’ICZICTBI/Iﬁ OTHUX IIOCTYIIKOB,

4) ¢popMupoBaHNs KyJbTYPbl 310POBb:

MOHUMAaHUs TICHHOCTEH 3/I0poBOro M 0Oe3omacHoro oOpasa >KW3HW, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

coOJIIoZieHnsT TpaBuJl O€30IIaCHOTO OOpallleHHsl C BeUleCTBAaMH B OBITY, MOBCEJHEBHOM >KM3HU U B
TPYAOBOH IEATENBHOCTH;



MOHUMAaHUS LEHHOCTH TPaBWJ HHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IacHOTO TIOBEACHUS B
CUTYaLMSIX, YTPOKAIOIINX 300POBBIO U KU3HHU JIOACH;

OCO3HAHUSl TOCNIEACTBUH M HEMPUATHS BPEIHBIX NPHUBBIYEK (YMOTPEeOJICHUSI alKOrojisi, HapKOTHKOB,
KypeHHsl);

5) Tpy10BOr0 BOCIMTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4YeOHO-HCCIIENOBATENbCKON JesTeThHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPYECKON U IPYTHX BUAAX IEATENbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacTHE B PEUICHWH NMPAKTUYECKHX 3a]la4 COLMAIBHON HaNpaBIeHHOCTH (B
pamMKax CBOETO KJ1acca, IIKOJIb);

WHTEpeca K MPAaKTUUYECKOMY H3Y4YEHHIO MpodeccHid pa3iMuHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHUS K TPYLy, JIIOIAM TPYJa U pe3yJbTaTaM TPYAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAJILHOW TpaeKTOpWH o0pa3oBaHMs, OyAyliel mpodeccun
U pean3aliy COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUH,
HWHTEPECOB M MOTPEOHOCTEH 00IeCTRA;

6) 9K0JIOrH4YecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH 11e7IeCO00pa3HOrO OTHOLICHHS K MPUPOJE, KaK MCTOYHHMKY CYIIECTBOBAHUS JKM3HU Ha
3emire;

MMOHMMaHUS TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM, BIMSHASI SKOHOMHUYECKHUX IPOIIECCOB Ha
COCTOSIHUE MPUPOJHON U COLUATIBHON CPENbI;

OCO3HAaHUS HEOOXOAWMOCTH UCIOJIb30BAHMS JIOCTIDKEHHH XHMHH JJIsl  PELICHHS  BOMPOCOB
PalMOHAIBHOTIO MPUPOAOIIONb30BAHUS;

AKTHBHOTO HENPUATUS ACUCTBUI, NPUHOCIIIMX Bped OKpY’Kalolled NPUPOAHOM cCpele, YMEHHUS
MPOTHO3UPOBATh  HEONAroNpHUATHBIE OSKOJIOTHYECKHE TMOCIEACTBUS MPEeNNpUHUMAEMBIX JEHCTBUA U
NpeAoTBpallaTh UX;

HaJu4Msl Pa3BUTOrO 3KOJIOTMYECKOIO MBIIUICHUSA, SKOJOTHYECKOM KYyJIbTYpbl, OIbITa AESITEIbHOCTH
9KOJIOTMYECKOW HAIlpaBIIEHHOCTH, YMEHHUS PyKOBOJCTBOBATHCS MMHU B TIO3HABATENbHON, KOMMYHUKAaTUBHOU M
COLMAITLHOHN MPAaKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTHBOCTOSTH UACOIOTHH XeModoouu;

7) LeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
OOIIECTBEHHO! TIPAKTHKH;

MMOHMMAaHUS CHEMUPUKA XUMHHA KaK HAyKW, OCO3HAaHWA €€ poiau B (HOPMHUPOBAHWHU PAIMOHAIEHOTO
HayYHOTO MBITIUICHS], CO3JAaHIH [IEJIOCTHOTO MPEICTABICHNS 00 OKPYKAIOIeM MHPE KakK O €AMHCTBE ITPUPOIBI
W YelioOBeKa, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH W pelleHHH MPOoOJieM COXpaHEHUs MPHPOHOTO
paBHOBeCHS,;

YOXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH ISl COBPEMEHHOH IHUBUIN3AINK: B €€ TYMaHUCTHYECKOU
HATPaBJICHHOCTH M BXKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHUANbHOW KYJIBTYPBHI, PEHICHUH TIIOOABHBIX
po0JieM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUYSCTBA — CHIPHEBOM, IHEPreTUUECKOH, IMUINEBOH M 3KOJIOTHUECKOM
0€3011acHOCTH, B Pa3BUTHUH MEIHUIINHBI, 00ECTIEYeHUH YCIOBUH YCIENTHOTO TPY/Ia M SKOJIOTHUECKH KOMPOPTHOH
YKU3HU KaXXKJIOTO YJIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH: TNOHHMMAHHS CYIIHOCTH METOJOB IIO3HAHHS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BaTh MOTyYaeMble 3HAHUS /ISl aHaIN3a U OOBSCHEHHS SBICHHUN
OKPY’KAOIIEro MUpa M TMPOHUCXOIANINX B HEM H3MEHEHWH, YMEHHUsS JelNaTh OOOCHOBAaHHBIC 3aKIIOYEHUs Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOLIMXCS JJAHHBIX C IETbIO TOMYUYCHHUS JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIFHO HCIIONB30BATh XUMHUUECKUE 3HAHUS NSl pellieHHus MpoOJeM B pealbHbBIX
JKU3HEHHBIX CUTYalUsX;

HMHTepeca K TTO3HaHUIO U HCCIIeI0BATENbCKON eI TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO W CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAaHUM MO XUMHUH B COOTBETCTBHU C KU3HEHHBIMH MTOTPEOHOCTIMU;

HHTEpeca K OCOOEHHOCTSIM Tpy/a B pa3IM4YHbIX cepax npodeccHoHaTIbHOM AesITeIbHOCTH.

METAHNPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOSHHSA Y4eOHOro mpeamera «XHMUs» Ha YPOBHE CPEAHEro oOmiero
00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIE 1151 (POPMUPOBAHUS MUPOBO33PEHHUS 00YUAIOIINXCS MEXKIUCIUILTHHAPHBIE (MEKITPEIMETHBIE)
oO0IIeHayYHbIe TOHATHS, OTPAXKAOIIHE EJIOCTHOCTh HAYYHOH KapTHHBI MUPa U ceU(UKY METOJ0B O3HAHHMS,



WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS, SBICHUE, TIPOIIECC, CHCTEMA, HAyYHBIN
(dakT, NPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICAOBaHHE, HAOIIOJCHUE, H3MEpeHHE,
SKCIICPUMEHT U JIPyTHE);

YHHBEpCAIbHbIC  y4eOHbIE JeWcTBUS  (TIO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
obecrieunBaronue  (popMHpoBaHHEe  (DYHKIIMOHATIBHOW TIPaMOTHOCTH W COIUAIBHOW  KOMITCTCHITUH
00yJaronuxcs;

CIIOCOOHOCTh OOYYarOIIMXCSl HKCIOJB30BaTh OCBOCHHBIC MEXKIUCIMILIMHAPHBIC, MHUPOBO33PECHUYCCKHC
3HaHUSI U YHUBEpCaJIbHbIC yueOHbIC ISUCTBHS B TIO3HABATEIIBHON U COIMATBHON MPAKTUKE.

MertamnpeMeTHbIe pe3ylbTaThl OTPAXKAIOT OBIIAJICHIUE YHUBEPCAJIbHBIMH YUYEeOHBIMU MO3HABATEIHLHBIMH,
KOMMYHHUKATUBHBIMU U PETYISTHBHBIMU JICHCTBUSIMH.

OBiaieHHe YHUBEPCAIBLHBIMYU Y4eOHBIMH MO3HABATEILHBIMH J€HCTBUSMH:

1) 6a3oBble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIHHO (hOPMYITUPOBATh M aKTYaJIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeIATh LENH JACSATCIBHOCTH, 3ajaBas MapaMeTpbl W KPUTCPUM HUX JOCTHIKCHHUS, COOTHOCUTH
pe3yIbTAThI ACATENHFHOCTH C IIOCTABICHHBIMH LIEIISIMU;

WCTOJIb30BaTh TIPU OCBOCHWUHM 3HAHWW MPUEMBI JIOTHYECKOTO MBINUICHUS — BBIJIENIATh XapaKTEepHBIC
MPU3HAKU TOHSATHA W YCTaHABJIMBAaTh HMX B3aWMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOINUE TOHSATHS JUIS
O0O0BSICHCHHS OT/IEBHBIX (DaKTOB W SIBJICHHUIA;

BBIOUPATH OCHOBAHUS M KPUTEPHHU JJIS KIACCH(DUKAIMH BEIECTB U XUMHUCCKUX PEaKIIH;

YCTaHaBJIMUBATh MPUIHNHHO-CJIICACTBCHHBIC CBA3HN MCIKAY U3YYACMBbIMU SABJIICHUSAMU,

CTPOUTH JIOTUYECKHUE PACCYKACHHUA (I/IHIlyKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaHOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPUBAEMBIX SBICHUSX, (OPMYITHUPOBATH BHIBOJIBI U 3AKITIOUYCHUS;

MPUMEHSTh B MpoIecce TMO3HAHHS, HCIOIb3yeMble B XHUMHUH CHMBOJHYECKUE (3HAKOBBIC) MOJCIIH,
peoOpa3oBLIBATH MOJIETHHBIC MPECTABICHNS — XAMHUICCKHUN 3HAK (CHMBOII) 3JIeMEHTa, XUMUIecKasi popMyIa,
YpaBHCHHE XWMHYECKOM peakiuu — MpH PEIICHHH YYeOHBIX IMO3HABATEILHBIX W MPAKTUYCCKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TPEICTABICHHUS JUIS BBISBICHHS XapaKTEPHBIX MPU3HAKOB HM3Yy4aeMbIX
BCIICCTB U XUMHNYCCKUX pCaKHI/Iﬁ.

2) 0a3oBbIe HCCJIeN0BaTeIbLCKHE IeiicTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIICCTB H XUMUYCCKUX PEAKITHIA;

(dhopMyIUpoBaTh LEAM W 3aJlayd HMCCJICAOBAaHUS, HUCIOJIb30BaTh IIOCTABJICHHBIE U CaMOCTOSTEILHO
C(i)OpMYHI/IpOBaHHI)IC BOIIPOCHI B KAUCCTBE MHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3HI I10
MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CY)KICHHN;

BJIaJIeTh HABBIKAMH CAMOCTOSTECIHLHOTO IJIAHUPOBAHUS M IMPOBEACHUS YUCHHYCCKHX SKCICPUMEHTOB,
COBEPIIICHCTBOBATh YMEHUs HAOJIOAATh 3a XOJIOM IPOIECCa, CAMOCTOSATEBHO ITPOrHO3UPOBATh €r0 Pe3yJsIbTar,
(bopMynupoBaTh 000OIIEHHS U BBIBOIBI OTHOCUTEIHLHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIE0BAHUS, COCTABIATh
000CHOBaHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOH HCCIIEIOBATENbCKOM W TPOEKTHOH JAeATeNbHOCTH, TPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIILHOMY IIOMCKY METOJOB pEIICHUS IPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUSI.

3) padorta ¢ undopmaumeii:

OPUEHTHPOBATHCS B  PA3NIMYHBIX HCTOYHMKAX HWHpopMaluu (HAy4HO-TIONYJISIpHAS —JIMTEeparypa
XHUMHYECKOT0 COJIEPXKaHUs, CIPAaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), aHATU3UpOBATh WH(OPMAIHIO
Pa3IMYHBIX BUIOB U POPM MPEICTABICHNS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

(dbopMynupoBaTh 3ampOChl M TPUMEHSATH Pa3IMYHBIE METOJIBI MpPU TMOWCKE W OTOOpe WHQOpMAIUH,
HEO0OXO0IMMOM JIJIs BBIITOJIHEHHUS YUeOHBIX 3a/1a4 ONPEACIIEHHOTO TUIIa,

npuoOpeTaTh OMBIT WCIOJL30BAHUS WHPOPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTMHA W Pa3IUYHBIX
IIOHMCKOBBIX CHUCTEM,

CaMOCTOSITEIbHO BBIOMPaTh ONTUMANBLHYIO (GOpMY NpeACTaBICHUs WHPOpMaruu (CXembl, TpaduKH,
JMarpaMMmebl, TaOJUIbI, PUCYHKH U IPYTHUE);

WCIIONIb30BaTh HAYUYHBIA S3BIK B KadecTBE CPEJCTBA MPH paboTe ¢ XHMHUYECKOW WHQOpMaIHen:
MPUMEHSTh MEXIpeAMeTHbIe ((PU3NYecKre M MaTeMaTHYeCcKKe) 3HaKH U CUMBOJIBI, (hopMyibl, abOpeBHATYPHI,
HOMEHKIIATYPY;

WCIIOJIb30BaTh U MTPE0OPA30BBIBATH 3HAKOBO-CHMBOIIMYECKHE CPEJICTBA HATIISTHOCTH.

OByaiecHUEe YHUBEPCAJILHBIMUA KOMMYHHKATUBHBIMY JIECTBHSIMU:

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CY)XIaeMOW TEMBI B XOJI€ JHajora W/Wid JUCKYCCHH, BBICKA3bIBATh
unen, GopMyIupOBaTh CBOU MPEJUIOKEHUS OTHOCHTEIBHO BBIITOJIIHEHUS MPEIIOKEHHOHN 3a1a4K;



BBICTYIIaTh C TIPE3CHTAIIUCH PE3yJIbTATOB NTO3HABATEIBHON JEATEILHOCTH, TOTYYCHHBIX CAMOCTOSTEIEHO
WA COBMECTHO CO CBEPCTHHKAMHM IPH BBITIOJHEHHH XUMHYECKOTO 3KCIIEPHMEHTA, TPAKTHUECKOH PaboOTHI IO
WCCJICIOBAHUIO CBOWICTB M3yYaeMBIX BEIIECTB, PeaTU3allii YIeOHOTO MPOCKTa ¥ (POPMYIHPOBATH BBIBOABI IO
pe3yibTaTaM MPOBENEHHBIX HCCICIOBAHUHA IyTEM COTJIACOBaHUS TO3WIMKA B XOJe OOCYXICHUS U OOMEHa
MHEHHUSMH.

OBJaajgeHue yHUBEPCAILHBIMU PeryIITHBHBIMHU JIEHCTBUSIMU:

CaMOCTOSITEIIFHO TIAHUPOBATh W OCYIICCTBIATH CBOKO MMO3HABATCIIBHYIO ACATEIBHOCTH, OMpPEILIss e
IEeNMW W 3aJaYd, KOHTPOJIHUPOBATH W MO Mepe HeOOXOJMMOCTH KOPPEKTHUPOBATH MpelaracMblil allrOpUTM
JEeHCTBHIA P BBHITIOTHEHUH YIeOHBIX U MCCIIEIOBATENbCKUX 33]1a4, BRIOMpaTh HanOomee 3pPeKTHBHBINA crIoco0
WX PEIICHUS C YYETOM IOJIyUYCHUSI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYCCKUX PEAKIIHSX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHBIC pe3yNbTaThl OCBOCHUA Kypca «Oprannyeckasi XuMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTH TPEACTABICHHA O XWMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, POJIM XMMHUU B TIO3HAHUU SBJICHHUH MPUPOJBI, B (DOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JTHYHOCTH, €
(DYHKITMOHAIBHONH TI'PaMOTHOCTH, HEOOXOIWMOW JIJIi PEIICHUS TMPAKTUYCCKUX 33Ja4 U  SKOJOTMYECKHU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpejie;

BIIQJICHAE CHCTEMOW XWMHYECKMX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAONINE ITOHITHS
(XMMUYECKHMI ~ 9JJIEMEHT,  aToM,  JJICKTpOHHas  00OJIoYKa  aromMa,  MOJIEKyJia,  BaJCHTHOCTb,
ANEKTPOOTPHULIATENIEHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas W COKpaIIEHHAS), MOJb,
MOJIIpHasl Macca, MOJSIPHBIM O0BEM, YTIIepoaHBIA CKejeT, (YHKIMOHANbHAs TPYIIa, Pagukal, H30MEpHs,
HM30MEPhI, TOMOJIOTHUECKHUA psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJ U a30TCOACPKAILIUE COCAMHCHHS,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIC COCAMHCHHUS), TCOPHH M 3aKOHBI (Teopus
CTpOeHHs OpraHnyecknx BemecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3BIK XUMHUHU; MUPOBO33PECHUECKHUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHX SBJICHUH, (DAKTOJIOTMYECKUE CBEICHHMSI O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0e30MacHOM HCITONIF30BAHUH BAXKHEHIINX OPraHUYEeCKHX BEIIECTB B OBITY W MPAKTHUECKOH NeATEIbHOCTH
YeII0BeKa;

c(hOpMUPOBAHHOCTh, YMCHHUI BBIABIATH XapaKTePHbIC IIPU3HAKH I[OHATHUH, YCTaHABIUBaTh MX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS IIPH OMHUCAHUHU COCTaBa, CTPOCHUS M MPEBPAICHUIA
OpPTaHUYECKUX COCTUHEHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHUH MCII0JIb30BATh XUMUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpalléHHOW) (OpMYJl OPraHUYECKHX BEINECTB M YPAaBHEHUH XUMHUYECKHX
peakuuii, M3roTaBIMBaTh MOJEIM MOJIEKYJ OPTaHWYEeCKHX BEIISCTB JUIS WJUTIOCTPAIMM MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATH MPUHAUICHKHOCTh M3YYCHHBIX OPraHUYECKHX BEIIECTB 10
WX COCTaBy W CTPOCHHIO K ONpENeNEHHOMY KIIACCY/TPYNIE COEIWHEeHHH (YTrIIeBOJOPOMABI, KHCIOPOI H
a30TCoepIKAIUE COSTMHEHUS, BRICOKOMOJICKYIISIPHBIE COSTUHEHHNS), 1aBaTh UM Ha3BaHHSA MO0 CHCTEMATHYECKOM
nomenkiatype (IUPAC), a Takke NpUBOAUTH TPUBHAIIbHBIC HA3BaHUS OTACIbHBIX OPraHMYECKUX BEIIECCTB
(3THJICH, IPOIIMJICH, alleTHIICH, STUJICHIJIUKOIb, TIIHIEPHH, GeHo1, hopMabaeru, aleTaabIerul, MypaBbuHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBas KHCJIOTa, CTEAPHHOBAs KHCIIOTA, TIIFOKO3a, (DPyKTO3a, Kpaxmall,
LIEJUTION03a, TIUIHIH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJbI XUMHYCCKONH CBSI3M B OPraHUYECKUX COCIMHEHMSIX
(ogMHApHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MTPUMEHSTH MOJIOKECHUS TEOPHH CTPOCHHUS OPTaHWYeCKHX BemecTB A. M.
ByTtnepoBa st 0OBSICHEHHSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH COXPaHEHUS
MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
THIMAYHBIX TIPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPTaHWYECKHUX BEMISCTB (METaH, dTaH, JTWICH, MPOIUICH,
aneTwieH, OyraaueH-1,3, metunOyranues-1,3, O€H30JI, METaHOJI, 3TAHOJ, YTHJICHIJIMKOJb, TNIUIEPHUH, (PEHOI,
areTabAeTH/, MypaBbUHAS U YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTF0JI03a, aMHHOYKCYCHAsl KHUCIIOTa),



WJUTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXIY HUMH YPaBHEHHSAMHU COOTBETCTBYIOIIMX XUMHUECKHX PEAKLHUH C
UCTIONIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMHUPOBAHHOCTb YMEHUSI XapaKTEePU30BaTh UCTOUHUKH YTICBOAOPOAHOTO CHIPbs (HEPTH, MPUPOIHBIN
ras, yrojb), CllocoObl X MepepaboTKH U MPaKTHIECKOE IPUMEHEHUE MMPOAYKTOB NepepaboTKHY;

c(OpMHUPOBAaHHOCTh YMEHHUI NPOBOIUTH BBIUMCIEHHS 110 XMMUYECKMM ypPaBHEHUSAM (Macchl, 00bEMa,
KOJINYECTBA MCXOIHOIO BELIECTBA MM IPOLYKTa PeakLHU 110 U3BECTHBIM Macce, 00bEMY, KOJINIECTBY OZHOTO
W3 UCXOJHBIX BEIIECTB WIH MPOIYKTOB PEaKIHN);

c(OpMHUPOBAaHHOCTb YMEHHUM BIaleTh CUCTEMOH 3HAHUM 00 OCHOBHBIX METOAAX HAYYHOTO IIO3HAHWS,
UCIONB3YeMbIX B XUMHMM TP H3YYEHUM BEILECTB W XUMHMUYECKHX SIBICHUN (HAOMIOAEHHE, H3MEpEHHE,
SKCHEPUMEHT, MOJACIHPOBAaHKE), HCIIONb30BATh CUCTEMHBIC XMMHYECKHE 3HAHUS Ui MPHUHATHS pEIICHHH B
KOHKPETHBIX )KHU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMHUPOBAHHOCTb YMEHUH COOJIIOJATh MPaBUia IOJIb30BaHUS XMMHUYIECKOI IOCYA0H U 1a00paToOpHBIM
o0OpyZOBaHHEM, a TaKKe MpaBwia OOpamleHHs C BEUIECTBAMH B COOTBETCTBHM C WHCTPYKLUHUSIMH IO
BBITTOJIHEHHIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMHUPOBAaHHOCTb YMEHHUH IUIAHMPOBATH U BBINOJHATh XUMHUYCCKHM 3KCIEPUMEHT (IpEeBpalleHuUs
OpPTraHMYECKUX BELIECTB INPH HAarpeBaHUM, IOJyYCHHE 3TWJIEHA W H3Y4YEHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuyd OpPraHMYEeCKHX BELIECTB, JAEHATypalus OCJIKOB TMPH HArpeBaHUM, LBETHHIE PEaKUUU OENKOB) B
COOTBETCTBHU C MpaBWJIaMU TEXHHKH O€30MacHOCTH MpH OOpalleHHH C BEIIECTBAMH MW JIa0OPaTOPHBIM
000pYyZOBaHUEM, INPEACTABIATH PE3YyJIbTAaThl XMMHUYECKOI'O OHKCIEPHUMEHTa B (opMe 3amucu ypaBHEHHUH
COOTBCTCTBYIOIIINX peaKHI/Iﬁ u (l)OpMYHI/IpOBaTI) BbIBOABI HA OCHOBEC 3TUX PEC3YJIbTATOB,

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYI0 MH(POPMALUIO, TOydyaeMylo 13
Pa3HBIX UICTOYHHUKOB (CpeAcTBa MaccoBOl mH(popmannu, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTH YMEHHI COOIIOATh MPaBMIa SKOJOTHYECKU 1IEeJIeCO00Pa3HOTro MOBEACHUS B OBITY U
TPYAOBOM AEATENLHOCTH B IEISX COXPAHEHHUS CBOETO 3/I0POBbSl M OKPY’KaloIIel MPUPOTHON Cpellbl, OCO3HABATD
ONACHOCTh BO3JCHCTBUSL HA JKUBBIC OPraHU3MBbl OINPEACIEHHBIX OPIaHUYECKHX BELIECTB, IMOHUMAs CMBICI
nokazarenst IIJIK, mosicHsaTeh Ha mnpuMepax cHnocoObl YMEHBLICHHS W MPENOTBPALICHUS HX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JIsL O6y‘IaIOIlII/IXC$1 C OrpaHM4YC€HHBIMH BO3MOXHOCTAMHU 30POBbHA: YMCHUC IPUMCHATL 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHUS BELECTB M XMMUYECKUX SBJICHUH;

JUISL CIETBIX M CINa0OBUAAIIMX OOYYaIOMIMXCS: YMEHHE HCIIONB30BATh PENbe(HO-TOUCHHYIO CHUCTEMY
o6o3nauenuii JI. bpaiiist muis 3anucu xumudeckux Gpopmya.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHMUYECKask XUMUS OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUM: O XMMUYCCKOW COCTaBJISIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMHUH B IMO3HAHWUU SIBJICHUI NPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U KYJIbTYpbl JUYHOCTH, €€
(YHKLMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW Uil PELICHHs TMPAaKTHYECKUX 3a7ad M  IKOJOTHYECKH
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOJHOM CPEIE;

BIIQJICHAE CHCTEMOM XMMHYECKMX 3HAaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIUE IOHITHA
(XMMHYECKHI JJIEMEHT, aTOM, H30TOI, S-, P-, O- 3JIEKTPOHHBIE OPOWTAM AaTOMOB, MOH, MOJIEKYJNA, MOIb,
MOJISIPHBIA  00BEM, BAJIEHTHOCTh, JIEKTPOOTPUIATEILHOCTh, CTENCHb OKHCICHUS, XWMHUYECKas CBS3b
(xoBasileHTHasI, MOHHAs, METAJNINYeCKasi, BOJOPOAHAA), KPUCTAITNYECKas PEUIETKA, TUIIHI XUMUYECKIX PEeaKInu,
pacTBOp, AIIEKTPOIMTHI, HEIJIEKTPOJIUTHI, SIEKTPOINTHYECKAs IHUCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKOH peakIHH, XUMHYECKOE PAaBHOBECHE); TEOPHH M 3aKOHBI (TEOpHUS BIEKTPOIUTUIECKOM
auccoumanuu, nepuoandeckuii 3axkoH JI. WM. MenneneeBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXPAHEHUS! U NMPEBPAILEHUS 3HEPTrUHM NPU XUMUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK
XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKallde B OCHOBE ITOHMMAaHUSA NPUYMHHOCTHM U CHUCTEMHOCTH
XMUMUYECKUX SBICHUH, (PAKTONOTHMUECKHE CBEJCHUS O CBOWCTBaX, COCTaBe, MOJYYeHHH H 0e30MacHOM
WCTIOJIb30BaHUN BRKHEHIITNX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTHYECKOHN JIEATEITHbHOCTH YEIOBEKa;

cOPMHUPOBAHHOCTb YMEHHMH BBIABIATH XapakTepHbIE MPHU3HAKMA IIOHATUH, YCTaHABIMBATH WX
B3aMIMOCBSI3b, HCIIOJIH30BATH COOTBETCTBYIOIIME MOHATHS NPH ONMUCAHWHM HEOPTaHWYECKHX BEIIECTB M WX
MIpEBpALLCHMUI;

c(OpPMHUPOBAHHOCTb YMEHHI HUCIIOJIB30BATh XUMHUUECKYIO CUMBOJIMKY JUIS COCTaBIeHHS (JOPMYIT BEIIECTB
U ypaBHEHUH XUMHYECKHX peakiuid, cucremarnueckyo HomeHkaarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS



OTJCILHBIX HEOPTaHUYECKUX BEIIECTB (yrapHBIN ra3, yriaeKHCIbIi ra3, aMMHaK, TaiiéHas U3BeCTh, HeraréHast
W3BECTh, TUTHEBAS COJIA, IUPUT U JIPYTHE);

c(OPMHUPOBAHHOCTb YMCHUI OMPEACIATh BAJICHTHOCTh M CTEIICHb OKHCICHUS XMMUYCCKUX DJICMCHTOB B
COCJMHEHUSX PA3JIUYHOTO COCTaBa, BHJ XUMHUECKOW CBsA3M (KOBAJCHTHAS, WOHHAS, METaIHYecKas,
BOJIOPOJIHAs)) B COCIUHCHUSX, TUIN KPUCTAJUIMYECKOW PEmIETKH KOHKPETHOTO BeIIecTBa (aromHas,
MOJICKYJISIpHAsI, HOHHAsI, METAILTIYECKAsT ), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHUI YCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTaHMYECKHUX BEIIECTB MO MX COCTaBY
K OmpenenéHHOMY KJacCy/TpyIiie COeIWHEHUH (IPOCThie BEIIECTBA — METAUTBI M HEMETAJUTBI, OKCHJIHI,
OCHOBAaHWUS, KHCJIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(OPMHUPOBAHHOCTb YMEHHMH pacKpblBaTh CMBICT mepuoguueckoro 3axoHa [I. M. MengeneeBa u
J€MOHCTPHUPOBATH €r0 CUCTEMATH3HPYIOLIYIO, OOBSCHUTENBHYIO H IPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh MIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX JJIEMEHTOB
1-4 nepuonos Ilepuonnieckoii cucteMbl XuMu4deckux >nemMenToB /1. M. Menneneea, HCIONb3ys MOHATHUS «S-,
p-, d-3JEKTPOHHBIE OPOUTANINY, «IHEPIETUUSCKHE YPOBHMY», OOBICHITH 3aKOHOMEPHOCTH M3MEHECHUS CBOWCTB
XMUMHYECKUX 3JIEMEHTOB M WX COCJMHEHHI MO TepHojaaM M rpymmam [lepuoumdeckoil CUHCTEMbl XUMUYESCKUX
anemenToB JI. 1. Menneneena;

cOPMHPOBAaHHOCTb YMEHHH  XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBa
HEOPraHMYECKHX BEUICCTB Pa3IMYHBIX KJIaCCOB, MOATBEPKAATh CYIIECTBOBAHWE T€HETHUECKOW CBSI3U MEXKIY
HEOPraHWMYECKHMH BEIIECTBAMH C TIOMOIIBIO YPAaBHEHNUH COOTBETCTBYIONIMX XUMHUYCCKUX PEaKIIHN;

c(OPMHUPOBAHHOCTh yMEHHs KIACCH(OUIMPOBATh XUMHYECKHE PEaKLIWH [0 Pa3IUYHbIM IPHU3HAKAM
(4ucny u coCTaBy pearupyroliuX BEIECTB, TEINIOBOMY 3P QEKTy peakluu, U3MEHEHHIO CTETICHeH OKUCIICHHUS
AJIEMEHTOB, 00PATHIMOCTH PEAKIINH, YYaCTHIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMCHUH COCTAaBISATH YPaBHEHHS peakIMid pa3UYHbIX THIIOB, TMOJHBIC U
COKpaI&HHbIe YpaBHEHHsI PEaKlUii HOHHOTO 0OMEeHa, YUUTBIBAs YCIOBUS, MIPU KOTOPBIX ATU PEAKIMU HIYT 10
KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOANTEL PEAKIINU, TIOATBEPKIAIOIINE KAYSCTBCHHBIH COCTAB PA3IMIHBIX
HCOPTraHNYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM HyTéM HOHBI, NPUCYTCTBYIOIIHME B BOAHBLIX PACTBOpAx
HEOPraHMYECKHX BELICCTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKpPBIBATH CYIIHOCTh OKHUCIHUTEIHLHO-BOCCTAHOBHUTEILHBIX —PEaKIHN
MOCPEJICTBOM COCTaBJICHUS AIEKTPOHHOTO OallaHca 3TUX peakluii;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBHCUMOCTH CKOPOCTH XHMHYECKON pEaKlMh OT Pa3InYHBIX
(akTOpOB; XapakTep CMEIICHUS XHUMHYCCKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEINHETO BO3ACHCTBHS
(mpuatn Jle llarense);

cOPMHPOBAHHOCTb YMEHHMH XapaKTepu30BaThb XWMHUECKHE TPOIECCHI, JIekKalde B OCHOBE
MPOMBIIIJICHHOTO TMOJIYYeHUsT CEPHOM KHCIIOThI, aMMHaKa, a TaKkke CHOPMHUPOBAHHOCTH MPEACTABICHUA 00
OOIIMX HAYYHBIX MPHHIIUIAX U IKOJOTHIECKUX MPOOIeMaX XUMUUECKOTO IPOU3BO/ICTRA;

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOJUTL BBIYMCIICHUA C HCIIOJIB30BAHUEM IIOHATUA «MacCOBasA HOJIA
BCIIECTBa B pPacTBOpPE», O6’béMHLIX OTHOIIIEHUM Ta30B IIpyu XUMHUYCCKUX PCAKIUAX, MACChl BCIICCTBA HWIIN
00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe HIH 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKIMU
BEIIECTB, TEIUIOBOrO d(p(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHsS MACCHl BEIICCTB, MPEBpAIICHHUS H
COXpaHEHUS SHEPTHH;

c(OpPMHUPOBAHHOCTh YMEHHUH COOJIIOIATh MPaBHia MOJIb30BAHUS XUMHUIECKOM MOCY/I0H U 1a00paTopHbIM
o0Opy/ZiOBaHMEM, a TaKKe TMpaBuia OOpalleHHs C BENIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO
BBIITOJTHEHUIO HaGOpaTOpHBIX XUMHUYCCKHX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHIMOJHATH XWMHUYECKHI OKCIIEPUMEHT (Pa3lioKEeHHE
MEPOKCHIa BOJIOPOa B MPHUCYTCTBUHM KaTaIU3aTopa, OMpPECICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAWKATOPA, BIUSHHUE PAa3TUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUUYECKOW PEAKIUH, PEaKIUH
HMOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHUSI,
pelieHre SKCIePUMEHTATBHBIX 3a/au Mo TeMaM «Metamiby u «HeMeTamibl») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH O€30MacHOCTH MpH OOpAaIleHWH C BEIIECTBAMHU M J1a0OpPaTOPHBIM 000pYyIOBaHHEM, MPEIACTABIATH
pe3yibTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QOpMe 3alliCH YpaBHEHWH COOTBETCTBYIOIIUX PEAKIUH |
(hopMynHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUIH KPUTHYCCKH aHATU3UPOBATH XMMHUYCCKYI0O MH(POPMAIIUIO, TTOTy4acMyr0 U3
Pa3HBIX UICTOYHHUKOB (CpEACTBa MAaCCOBOM KOMMYHHKANNH, IHTepHET 1 Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOATh MPaBUiIa SKOJOTHUECKHU 11€JI€CO00Pa3HOro MOBEACHUS B ObITY U
TPYAOBOH AEATENLHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbsl M OKPY’KaloIlel MPUPOTHON Cpelibl, OCO3HABATD



OMAaCHOCTH BO3/CUCTBUS Ha JKMBBIE OPTaHM3MBI ONPEACIEHHBIX BEIIECTB, MOHUMas cMbIca nokazaTens [1/IK,
MOSCHATh Ha IIPUMEpax CIIOCOObI YMEHBIIEHHUs W NPEJOTBPALICHUS UX BPEJHOTO BO3ICHCTBHUS Ha OPraHU3M
YEJIOBEKa,;

Uil OOy4alOIIMXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: YMEHHE NPUMEHATH 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHMSI BEIECTB U XHMUYECKUX SIBIICHUM;

U CIETbIX M CIa0OBUAAIIMX OOy4YaroIIMXCs: YMEHHE MCIOJIb30BaTh PENbe(PHO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiist quis 3anucu xumudeckux Gpopmya.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBoa0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
[
Jl:‘/_n Tema ypoka Beero KonTposabHbie IIpakTu4eckue fl[:;‘?eﬂl/lﬂ gg}?;l;zil;l:enbnm e
padoThI padoThI pecypen
1 IIpenmeT oprannyeckoi XUMHH, €€ 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE
2 Teopus cTpOCHUS OPraHUYECKUX COCTUHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIC TTOJIOKCHIS
IIpencrasienne o knaccuuranum
3 opraHnyeckux Bemiects. Homenknatypa 1
(cucremMaTndeckas) M TPUBHAILHBIC HA3BaHUS
OpPTaHHYECKUX BEIIECTB
4 ATKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKU I 1
piA
5 MertaH # 3TaH — TPOCTEUIIIHE MTPEICTABUTEIN 1
AJKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHNE, CBONCTBA 1
vi OTHieH U NpONUIEH — MPOCTeNIne 1
MIPEJICTAaBUTENN aJIKEHOB
8 [Ipaktnueckas padora Ne 1. (jHOJ'Iy‘IGHH@ 1 1
STHJIEHA ¥ N3YYEHHE €TO CBOHMCTBY
Ankanuensl. byranuen-1,3 u metmiOyranueH-
9 1,3. TloryueHrne CHHTETUYECKOTO KayuyKa U 1
pE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHS,
10 TOMOJIOTUYECKUM psifl. ALIETUIICH — 1
MPOCTEHIINI MPEICTaBUTEND ATKHHOB
11 Beruncienus 1o ypaBHEHHUIO XUMUYECKON 1
peaximu
12 Apensl: 6eH30J1 ¥ TOIYONI. TOKCHIHOCTD 1

apeHoB




T'eneTudeckas CBSA3b YIJIEBOIOPOIOB,

13
MIPUHAJJICKAIIUX K Pa3IMYHBIM KjaccaM
[IpupoaHbIC HCTOYHUKH YTIICBOJAOPOIOB:

14 MIPUPOJTHBIN Ta3 U MOIYTHBIE HE(PTIHBIE Ta3bl,
He()Th ¥ IPOAYKTHI €€ mepepaboTKu
IIpupoaHbIe HICTOYHUKH YTIIEBOJAOPOAOB:

15 MIPUPOJTHBIN T'a3 U MOMYTHBIC HE(PTIHBIC ra3bl,
He()Th ¥ IPOJYKTHI €€ niepepaboTKu

16 KonTtpoibHas pabora o pazueiny
«YTIIeBOIOPOABD»

17 [IpenenbHbIC OTHOATOMHBIC CITUPTHI; METAHOI
v 3Ta”oj. BomopoaHas cBs3b

18 MHoOTr0oaToOMHBIE CIIUPTHI: ITUIICHTITHKOIh H
TJIALIEPUH

19 ®DeHox: cTpoeHUE MOJICKYIHI, (Pr3udecKrue u
XUMHYECKHUE CBOMCTBA, IPUMCHEHHE

20 Anbaerunbl: GopMaNbAETH/I U alleTalbICTH]I.
Aneron

21 OHOOCHOBHBIE TTPEJICIIbHBIC KAPOOHOBBIC
KHCJIOThI: MypaBbUHAS U YKCYCHAsI

22 ITpakTrueckas padora Ne 2. «CBolicTBa
pacTBOpa YKCyCHOM KUCIIOTBD)

23 CreaprHOBas ¥ OJICMHOBAs KUCIOTHI, KaK
MIPEJICTABUTEIN BBHICIINX KAPOOHOBBIX KUCIOT

24 Mpb11a KaK COJU BBICHIMX KapOOHOBBIX KUCIIOT,
HUX MOIOIIEE JEHCTBHUE
CrnoxHbIe 3(UPHI KaK TPOU3BOJIHBIC

25 KapOOHOBBIX KMCJIOT. [ HAPOJIN3 CIIOKHBIX
3¢upon

2 JKupbl: ruaponus, mpuMeHeHHE,
OMoJIOTHYecKas poJib KUPOB
VYriieBoabl: COCTaB, KJIACCU(PUKAIHSL.

27 BaxHuelime npeacTaBUTeNN: TIII0K03a,

(dhpyKTO3a, caxaposa




KanMaﬂ 1 [CJUUII0JI03a KaK MPUPOJHBIC

28 1
HOJIUMEPBI
Kontponbnas paboTa mo pazaeny

29 «Kucnopoacoaepskaliiue opraHuuecKue 1
COCTMHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH 1
AMMHOKHUCIIOTBI KaK aM(OTepHbIC

31 OpPTaHWYECKUE COETMHEHUS, NX ONOIOTHIECKOe 1
3HaueHue. [lentuasl

32 Benku xak nmpupoIHbIe BEICOKOMOJIEKYIISIPHBIE 1
COCIMHEHHSI

33 OCHOBHBIC TTOHATHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCMHCHUI
OCHOBHBIE METO/IbI CHHTE32

34 BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. 1
[TnacTmaccsl, KaydyKH, BOJIOKHA
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUIeCKHH 371eMeHT. ATOM. DJIEKTPOHHAS
KOH(HTYpaIusi aTOMOB
Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema

xumuueckux anemeHToB /1. . Menaeneesa, nux
CBSI3b C COBPEMEHHON TEOPUEH CTPOEHUSI aTOMOB

KoaunuecTBOo yacoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YyYeHHUS

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTeJIbHbIE

pecypcsbl

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB XMMHUECKUX
AIIEMEHTOB U UX COCTUHEHUH TI0 TPYTIIaM 1
neproaaM. 3HaYeHHE TIEPUOTNIECKOT0 3aKOHA
CHCTEMBI XUMUYECKUX dieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHN HAYKH

Crpoenue BemecTBa. XUMHUIECKas CBSI3b, €€ BUIBI,
MEXaHU3MBI 00pa30BaHUs KOBAJICHTHON CBS3H.
Bonopoanas cBsizb

BaneHTHOCTB. D7EKTPOOTPULIATENBHOCTh. CTENEHb
OKHCTIeHUs. BerecTBa MOJIEKYISIPHOTO U
HEMOJIEKYIIIPHOTO CTPOCHUS

[Tonsarue o aqucnepcHbIX cucTeMax. ICTUHHBIE U
KOJUIOUZHBIE pacTBOpbl. MaccoBas JOJIsl BELIECTBA
B pacTBOpE

Knaccudukarus 1 HOMEHKIIATypa HEOPTraHHYECKUX
coequHeHn. I eneTnyeckas cBsI3b
HEOPraHWYECKHUX BEILIECTB, Pa3JIMYHBIX KJIACCOB

Kiaccudukaius XuMUIeCKUX peakiini B
HEOPTraHWYECKON U OPraHUnYeCKON XUMHHU. 3aKOH
COXpaHEHUsI MaCChI BEILIECTB; 3aKOH COXPAHECHUS U
MIPEBPAIICHUS] SHEPTUH TTPH XUMUYECKUX PEaAKITHIX

CxopocTts peakiun. OOpaTHMBIC PEaKIIUU.
XUMHUYECKOE paBHOBECHE

10

[Ipaktnueckas padora Ne 1. «BnusHue pa3nuaHbIx




11

12

(haKTOpOB Ha CKOPOCTh XUMHUUECKOHN pEaKIluuy»

DnekTpoautuieckas auccormanys. [lonstue o
BojIopoAHOM Tokazarese (PH) pacteopa. Peakiuu
WOHHOTO OOMeHa. [ Maponu3 opraHndeckux u
HEOPraHMYECKHX BEIIeCTB
OKHUCITUTENTFHO-BOCCTAHOBUTEIHLHBIC PEAKIINH.
[ToHsTHE 00 DEKTPOJIHM3E PACILIIABOB K PACTBOPOB
conen

13

KonTposbHas pabota o pasneny «Teoperndeckue
OCHOBBI XUMHUN)»

14

Merauibl, ux nosoxxenue B [lepuonnueckoi
CHCTEeME XUMHYEeCKHUX 31eMeHTOB /I, 1.
MenzeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
OO01mue pu3NIecKre CBOMCTBAa METAILIIOB

15

CrnnaBel METAIIOB. DJIEKTPOXUMUUYECKHUH Psift
HaIPsKEHUM METAIIIOB

16

17

18

XHUMHUYECKHE CBOMCTBA BAXKHEHIITNX METAJIOB
(Harpwuii, Kanmuii, KabIUil, MATHAN, ATFOMUAHU) 1
HUX COEIVHEHUI

XUMHUUECKHE CBOMCTBA XpOMa, MEIU U UX
COeIUHEHUN

XHUMHAYecKre CBOMCTBA IIUHKA, JKeJIe3a H UX
COeIUHEHUN

19

[Mpaktudeckas padbora Ne 2. "Pemenne
IKCIIEPUMEHTAITBHBIX 337124 10 TeMe «MeTautbny'

1

20

21

Hemertamnsl, ux nonoxenue B Ilepuoguueckoit
cHUcTeMe XMMHUYecKux 3aemenToB [, U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB

®du3nyueckre CBOMCTBA HEMETAUIOB. AJIOTPOMUS
HEMeTaJUIoB (Ha IMpuMepe KUCIOPOIa, CEPHI,

hocdopa u yriepoja)

22

XUMHUUYECKHE CBOWCTBA raJlOr€HOB, CEPBI U UX
COEIMHEHU

23

XuMHudecKue CBOMCTBa a3ota, hocodpa u ux
COCIMHECHUM




XHUMHUYECKHE CBOMCTBA yriepoaa, KpEMHUA U UX

24 . 1
COCTMHECHHMIHA

o5 [IpuMmeHeHNE BaXKHEHTIIMX HEMETAJIOB U UX 1
COEIMHCHHIH
O6001IeHNe U CHCTEMAaTH3aIUs 3HAHUH 110 TEME

2 «Hemeramibny. BBI‘II/{CJ‘IGHI/IH MO ypaBHEHUSIM 1
XUMHYECKUX PEAKIU B TS PMOXUMUICCKHC
pacuéThl
[Mpaktuyeckas pabora Ne 3. «Pemenne

27 3KCIIEPUMEHTAIBHBIX 33j[ay 10 TeMe 1
"HemeTamibl"»

28 KonTponbHas pabora mo Temam «MeTammsn i 1
«HemeTtamieny

29 Heopranuueckrie u opraHn4ecKue KUCIOTHI. 1
Heopranuyeckue u opraHndecKue OCHOBaHUS
AmMdoTepHbIC HEOPraHUYESCKUE U OPTaHUICCKHE

30 coenuHeHus. ['eHeTHYeCKast CBA3b HEOPraHUYECKUX 1
Y OPraHUYECKHX BEIIECTB
Ponb xuMum B o0ecriedeHuH 3KOJI0THUECKOM,

31 SHEPreTHYECKON 1 THIIEBOH O€301MacCHOCTH, 1
Pa3BUTHUU MEIUIUHBI

39 IpencraBnenus 06 00IIHX HAy4HBIX NPHHIHIIAX 1
MIPOMBIIIJICHHOTO MOJIyYEHUS] BAXKHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPUAIOB 1

34 XuMHuS ¥ 3T0POBBE YETTOBEKA 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






