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MNOSICHUTEJIBHAS 3AITMCKA

IlporpaMma No XMMHH Ha ypoBHE CpelHero obmero obpa3oBaHus paspaboraHa Ha ocHoBe DexmepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
obpasosannn B Poccuiickoii deneparmmy, TpeOOBaHUIl K pe3yabTaTaM OCBOCHHMS (enepanbHOI 00pa3oBaTeNbHON MPOrpaMMBl CPEJHETO OOIIETo 0Opa3oBaHMUs
(®OII COO), npexacraBineHHbIX B DenepaibHOM rocyjapcTBeHHOM obpasoBarenbHoM ctangapre COO, ¢ yuérom KoHuenimu npernonaBanus yaeOGHOro npeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoil ®enepannn, peaansyrollMX OCHOBHBIC 00Opa30BAaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX IOJIOXXCHHMIT
«Crparerun pa3Burus Bocniutanus B Poccuiickoit denepaunu Ha nepuon 1o 2025 rogay (Pacnopsixenue Ipasurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXO0J0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEICICHHIO OOLIeH cTparernd OoOy4eHHs, BOCIIUTAHHUSA M Pa3BUTUS OOYYaIOIIUXCS
cpeacTBamu  yueOHoro mpeamera «Xumusi» g 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIENTyaidbHbele mnonoxeHus PIOC COO o
B3aHMOOOYCIIOBICHHOCTH IIeJIel, COIepIKaHHs, Pe3yIbTaTOB 00ydeH s U TPeOOBaHHII K YPOBHIO IIOJATOTOBKYU BBIITYCKHHKOB.

Xummdeckoe 00pa3oBaHUe, ITOTyYaeMOe BBITYCKHUKaMH 00IIe00pa3oBaTeIbHOH OpraHU3aliH, SBISICTCS HEOThEeMIEMON YacThi0 X 00pPa30BaHHOCTH.
OHO CIy)XHT 3aBEpINAIONIMM 3TallOM pPEeaTn3allid Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE KIIFOUEBHIX IEHHOCTEH, NMPHCYIMIMX ILEIOCTHOH CHCTeMe
XUMHYECKOro o0Opa3oBaHMs. DTH HEHHOCTU KacaloTCs MO3HAHHS 3aKOHOB IPUPOJbI, GOPMUPOBAHHMS MHPOBO33PEHUS M OOIIEH KyJbTyphl 4YeJOBEKa, a TaKkKe
9KOJIOTMYECKH 0O0CHOBAaHHOTO OTHOILICHUS K CBOEMY 3[J0POBBIO M HPUPOAHOI cpene. Peannsyercs xuMudeckoe o6pa3oBaHue 00y4alONMXCs HAa yPOBHE CPEHETO
obmiero 0Opa3oBaHHUA CPeACTBAMH y4eOHOro mpeaMera «XHMHS», COIEp)KaHHE U IOCTPOSHHE KOTOPOrO OIpeleleHbl B IPOrpaMMe IO XHMHH C y4ETOM
cnenuGUKN HAayKd XHMHH, €€ 3HAUCHUS B [IO3HAHHU INPUPOABl H B MaTepHAIbHON XM3HM OOIECTBA, a TaKKe C y4€TOM OOMUX Ienefl M MPUHIMIIOB,
XapaKTEepH3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro obmero oopasosanus B Poccuiickoit deneparmu.

XuMus Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK MIPacT ocoOylo poib B COBPEMEHHOH IMBMIIM3AIMK, B CO3JAaHMM HOBOW 0a3bl MaTepHaIbHON
KysnbTypbl. OHa BHOCUT CBOIf BKJIaa B YOPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIIIICHHS, B CO3/IaHHE [IEJIOCTHOTO TPEJICTABICHNS 00 OKPYXalOIeM MUPE KaK
0 eIMHCTBE NPHUPOIbI U YeoBeKa, KoTopoe (GopMHUpyeTcs: B XUMUH Ha OCHOBE TIOHUMAaHHs BEIIECTBEHHOI'O COCTaBa OKPY>KaloIIero MUpa, OCO3HAHHs B3aUMOCBSI3U
MEXIy CTPOCHHEM BEILECTB, UX CBOMCTBAMU H BO3MOXHBIMU 00JIACTAMU IPUMEHEHUSL.

TecHo B3aMMOJEUCTBYSI C OPYTHMH €CTECTBEHHBIMH HAayKaMH, XUMUs CTalla HEOTHEeMJIEMOH YacThbl0 MHPOBOW KyJIBTYphI, HEOOXOAUMBIM yCIOBHEM
YCIENIHOTO TPy/ia U XKU3HU Ka)KA0ro wieHa obmecTBa. COBpeMEHHAs! XMMHS KaK HayKa CO3HAATeNIbHAs, KaK HayKa BBICOKHX T€XHOJOTHI HallpaBleHa Ha pelICHUe
II00aJIbHBIX TPOOJIEM YCTOWYHBOTO PA3BUTHUS YETOBEYECTBA — CBIPHEBOM, SHEPTEeTHIECKOH, ITHIEBOI, SKOJIOTHYECKOH 6e30ITaCHOCTH U OXPaHBI 310POBbS.

B cooTBeTcTBHH ¢ OOIIMMHM LETAMU U MPUHIMIIAMHA CpEHEro obIero odpasopanus coxepxkanue npeaMera «Xumus» (10-11 kmaccel, 6a30BbIi ypoBeHb
U3y4YCHHUSI) OPUCHTHPOBAHO HPEHMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXCs, HEOOXOAMMYIO MM JUIs BBIPaOOTKH MHPOBO33PEHUCCKHX
OPHEHTHPOB, YCIEIIHOT0 BKIIOUYEHUs] B XKU3Hb COLIYMa, IPOJOJDKEHHS 00pa30BaHKs B Pa3IHIHBIX 00JIACTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocTaBiomuMH IpeaMera «XHMHSD» SBIAIOTCS 0a30Bble Kypchl — «Opranmdeckas XuMuss» u «OOIas W HeOpraHMYecKas XUMHSD), OCHOBHBIM
KOMIIOHEHTOM COZICpKaHHsI KOTOPBIX SBISIOTCS. OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHUM IO HEOPraHUYECKOH XMMHU (C BKIIOYEHHEM 3HAHMI U3 o0mIeil Xumun)
u opranudeckoit xumun. PopMHUpOBaHUE JJAHHOH CHUCTEMBI 3HAHWII NPH W3YYEHWH TpeaMeTa 00ecrednBaeT BO3MOKHOCTh PACCMOTPEHHs BCETO MHOTO00Opa3us
BEIIECTB HA OCHOBE OOIIMX ITOHSTHIA, 3aKOHOB U TEOPHIl XUMHHU.

CrpykTypa cozepxanus KypcoB — «OpraHudeckas XuMus» u «OOmas 1 HeopraHuyeckass XuMus» copMHUpOBaHA B MPOrpaMMe 110 XMMUM Ha OCHOBE
CHCTEMHOI0 IOJX0/a K M3YUeHHIO y4yeOHOro MaTepHana u oOyCIIOBJIEHAa MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTUEM 3HAHMU Ha ONpeNeTEHHBIX TEOPETHYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKol XUMUH BEIECTBAa PACCMATPHBAIOTCS HA YPOBHE KIACCUYECKON TEOPUH CTPOCHUS OPTaHMYECKHX COCAMHEHUH, a Takke Ha
YPOBHE CTEpPEOXHUMHUUYECKHX U DIEKTPOHHBIX IPEACTaBICHHI O CTpOoeHHMH BemiecTB. CBeleHHs 00 M3ydaeMBIX B Kypce BEIEeCTBAaX HAIOTCS B Pa3sBUTUH — OT
YTJICBOJIOPOJIOB O CIOXKHBIX OHMOJIOTHYECKH aKTHBHBIX COSIUHEHHN. B Kypce opraHH4eckoi XHMMHH MOJIy4aroT pa3BUTHE C(HOPMHPOBAHHbBIE HA YPOBHE OCHOBHOT'O
obmmero 00pa3oBaHus MEPBOHAYAIBHBIEC MPEACTABICHHUSA O XUMHYECKOI CBSI3H, KIACCH(UKALMOHHBIX MPH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOICTB BEIIECTB OT HX
CTPOEHMS, O XMMHYECKOH peaKIuH.

ITon HOBBIM yrioOM 3peHHs B IpeaMere «XHMHs» 0a30BOr0 ypOBHA pPAacCMaTpUBAETCS H3yYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPeTHUECKHI MaTepuan U (JaKTOIOTHIECKUE CBEICHHS O BEIIECTBAX M XMMUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas H HeopraHW4ecKasi XHMHsD)
00y4JaroMmUMCs IPEAOCTABILECTCS BO3MOXHOCTh OCO3HATH 3HAUCHUE IIEPHOIMYECKOTO 3aKOHA C OOLIETEOPETHYCCKUX U METOMOIOTHYECKHX IIO3MIMIL, TiryOixe
MOHATH HCTOPHIECKOE H3MEeHeHHe (DYHKIMH 9TOro 3aK0Ha — 0T 0000Iaromei 10 00BICHSIONEH ¥ IPOTHO3HPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEHIINX BEIIECTBAX, HX COCTaBe, CTPOCHHUHM, CBOMCTBAX U NPUMEHEHUH, a TaKXKe O XUMUYECKUX PEaKIUsIX, UX CYITHOCTH
1 3aKOHOMEPHOCTSIX NPOTeKaHMs JonoaHsAeTcs B Kypcax 10 u 11 KgaccoB 3JieMeHTaMH COep KaHuUs, HMEIOIIUMH KyJIbTYPOJIOTHYECKUI U IIPUKIaTHON XapaKTep.
OTH 3HAHUA CHOCOOCTBYIOT IOHHMAHHUIO B3aHMOCBA3M XHUMHHM C JIPYTHMH HayKaMH, PacKpbIBalOT €€ poiib B MO3HABATEIbHOH M MPAKTHYECKOH IeATElIbHOCTH
9eJI0BeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXXEHMS K IPOIECCY TBOPYECTBA B OONACTH TEOPHU M NPAKTUUECKUX HPHIOKEHHUI XMMHHU, TIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATLCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX HPOOIEMax, CBS3AHHBIX C XHMHEH, KPUTHUECKH OCMBICINBATh HHGOPMAIHIO H HPHMEHATH €€ sl
IIOTIOJIHEHUS 3HAHMI{, PEIIeHNs] MHTEJUIEKTYaIbHBIX M JKCIIEPHMEHTAIILHBIX HCCIIENOBATeNbCKUX 3a/ad. B memoMm comepikaHue ydeOHOro mpenamMera «XHMHSD)
JIAHHOTO YPOBHs M3YYeHHsl OPUEHTHPOBAHO Ha (hopMmpoBaHWE y OOYYarOIIMXCS MHPOBO33PEHUECKOW OCHOBBI I MOHMUMAHMS (UIOCOMCKUX MIEH, TAKHX KaK:
MaTepHalbHOE CMHCTBO HEOPIaHUYECKOIO U OPraHMYECKOTO MHUpPa, 00YCIIOBICHHOCTh CBOIMCTB BEIECTB X COCTABOM M CTPOCHHEM, [TO3HABAEMOCTb MPHPOAHBIX
SIBJIEHUH MyTéM 3KCIEepHMEHTa M PelIeHHs IPOTHBOPEUHH MEKTy HOBBIMH (haKTaMM M TEOPETUUECKHUMH HPEINOCHUIKAMH, OCO3HAHHE PONU XUMUH B PELICHUH
9KOJIOTUYECKUX MPOoOIeM, a TakKe IpodieM cOepexeHns DHEPTeTHIECKHX PECYPCOB, ChIPbs, CO3IAHHS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B mmane pemeHus 3ajad BOCIUTAHUS, PAa3BUTUSI M CONMATM3AIUM OOYJAIONIMXCS IPHHATHIE NPOTPAMMOH IO XMMHH IIOAXOIB! K OHPEIEICHUIO
COZIep)KaHUS U MOCTPOCHUS IpeAMeTa IpelyCMaTpuBaloT (OPMUPOBAHHE YHHBEPCAIBHBIX yYeOHBIX AeiicTBUil, UMEomuX 0a30BOe 3HAUYCHUE JUIS PA3IHIHBIX
BHUJIOB JICSATEIBPHOCTH: DEIIEHUs MpoOJieM, IMOWCKa, aHamu3a M 00paboTkn WH(pOpMAIMH, HEOOXOAMMBIX JUIS TIPHOOPETEHHs ONbITa IPAKTUYECKOH |
MCCIIE/IOBATENBCKOM JIEATEIBHOCTH, 3aHUMAIOIIEil BAXKHOE MECTO B TO3HAHUU XHMHH.

B npaxTuke npenoaaBaHus XMMUH KaKk Ha YPOBHE OCHOBHOTO 0011Iero o0pa3oBaHus, TaK U Ha yPOBHE CpeIHEro oo1iero o0pa3oBaHus, pu ONpeIeIeHuI
COoep)KaTeNbHO XapaKTepUCTHKHU Iieeld M3ydeHus IpeAMeTa HalpaBlIeHHEM NEPBOCTEIICHHONH 3HAYMMOCTH TPaJHIMOHHO Npu3Haérca (GopMHpoBaHHE OCHOB
XMMHYECKOU HAayKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOI JeATEeIbHOCTH YeJIOBeKa U KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOH KynbTyphl. C
METOANYECKOI TOUKH 3PSHUS TaKOi OIXO0 K ONpeIeIIeHHIO Ieeil H3ydeHHsI IpeIMeTa SIBISICTCS BIIOTHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKe 3peHHs MIaBHBIMU LEISIMH H3y4eHHs peaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

. (opMHpOBaHHE CHCTEMBI XMMHYECKUX 3HAHMH KaK Ba)KHEHIIEH COCTaBIAIONIEH eCTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOpOIl Jiexar
KJIIOYCBbIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U TCOPUM XHMHH, OCBOCHHME S3bIKa HAyKM, YCBOGHHEC M IHMOHHMAHHE CYLIHOCTH JOCTYITHBIX
00001eHII MEPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOPHEH HX Pa3BUTHS U CTAHOBJICHUS,;

. (dopMHpOBaHHE W Pa3BUTHE IPECTABICHUH O HAYYHBIX METOaX MO3HAHUS BEIIECTB M XMMHYECKHX PEaKIUH, HEOOXOIUMBIX A NMPHOOPETEHUS
YMEHUH OpHEHTHPOBATHCS B MUPE BEIIECTB ¥ XUMUUECKHX SIBICHHH, IMEIOIIIX MECTO B IPHPOJIE, B IPAKTHIECKON U IOBCEAHEBHOM JKH3HH;

. pa3sBHTHE YMEHHIl M CIIOCOOOB JIEATENBHOCTH, CBS3aHHBIX C HAOIIONCHHEM H OOBSICHEHHEM XMMHYECKOTO SKCIIEPHMEHTA, COOIOICHHEM IPaBHII
©6e301acHOro 00paIIeH s C BEIIECTBAMH.

Hapsany ¢ aTuM, comepkaTelnbHas XapaKTepHCTHKA Iieleil M 3aJay U3ydeHHs IpeaMeTa B MPOrpaMMe 10 XUMUHM yYTOYHEHa U CKOPPEKTHPOBaHA B
COOTBETCTBUH C HOBBIMH IIPUOPUTETAMH B CHCTEME cpeiHero oomero obpaszoBanus. CeromHs B IpeNnofaBaHUU XUMHM B Ooiblieidl cTemeHH OTAadTCs
MPEIOYTeHHE MPAKTHIECKOH KOMIIOHEHTE COAEpXKaHMs OOydeHUs, OpPUEHTUPOBAHHOW Ha IOJTrOTOBKY BBHITYCKHHKA 00IIe00pa3oBaTeIbHOH OpraHH3aluH,
BJIAJICIOIIET0 He HAOOpOM 3HAHUH, a (yHKIHMOHAIFHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHHSMH aKTUBHOTO IOJTy4YEHHs 3HAHHWI M IPUMEHCHUS HX B
peabHOMN KU3HHU UL PEIIEeHHs IPAKTHIECKHUX 3a/1ad.

B cBsI31 ¢ 3THM TIpU U3y4eHUHU IIpeaMeTa « XUMHUsD JJOMHHHpYIOLIee 3HaYeHNe MPHOOPETaloT TaKNe LeIH U 3a/[a4H, KakK:



ajanTanys OOydaloIUXcs K YCJIOBHAM AMHAMUYHO Pa3BUBAIOIIErOCS MHpa, (OPMUPOBAHHE HHTEIUICKTYyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEIEHOMY IIPUHATHIO IPAMOTHBIX PEIICHHH B KOHKPETHBIX KU3HEHHBIX CHTYaLUsX, CBSI3aHHBIX C BEIECTBAMU U
UX HPUMEHECHHEM;

(opmupoBaHHe y OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIHIT), MMEIOIIMX YHHMBEPCAIBHOEC 3HAYCHHE I PAa3IHYHBIX BHIOB
JIeSITENIbHOCTH: PEIeHUs] npoOJieM, MOUCKa, aHainu3a U 00paboTku MHMopManmu, HEOOXOJUMBIX Ul MPUOOPETEHMS OIBITA AEATEINBHOCTH, KOTOpasi 3aHHMMAeT
BaXHOE MECTO B MO3HAHWH XMMHH, & TAKKE JUISL OLICHKH C TTO3HIHI KOJOTHYECKOH 0E30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U XUMHYECKHUX IIPOLECCOB Ha
OpraHH3M 4eloBeKa ¥ IPHPOJHYIO CPeLy;

pa3BHUTHE IT03HABATEJILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUECKUX CIOCOOHOCTEH 00YJaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENBHO IpHOOpeTaTh
HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBHH C )KU3HCHHBIMHU MOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHBIE HH(OPMALMOHHBIC TEXHOJIOTHU ISl IIOUCKA U aHAIIN3a
yueOHOH ¥ Hay4HO-TIONMYJISIPHOH MH(OPMAIIMU XUMHYECKOTO COJICPIKAHHUS;

(hopMHUpOBaHHE U Pa3BUTHE Y O0YYAIOUIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBILNIICHHS, HAOIIOAATEIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE
0COOEHHO HEOOXONMBI, B YaCTHOCTH, TIPH IIIAHUPOBAHHH U IPOBEJCHNH XMMUYECKOTO SKCIICPUMCHTA;

BOCIIUTAHHE Yy OOyJaromuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKON HANpaBICHHOCTH XUMUH, € BaXKHOH POIM B PEIIeHHH IT00albHBIX MpoOiIeM
PAaLMOHAIBEHOTO IPHPOJOIIOIG30BAHNS, IOIIOIHEHNS YHEPTeTHUECKHX PECYPCOB H COXPAHEHNUsI IPUPOTHOTO PAaBHOBECHUS, OCO3HAHHS HEOOXOIMMOCTH OepexxHOro
OTHOLIEHHS K IPHPOJE U CBOEMY 3/0POBBIO, a TAKKe NPUOOPETEHHUs ONBITA HCIIONB30BAHHS MOJIYYCHHBIX 3HAHMIl JUIS NPUHATHSA TPAaMOTHBIX PEIICHUH B
CHTYalUsIX, CBA3AHHBIX C XUMHYECKHMH SBICHUSIMH.

B yueGHOM muiaHe cpepHero odmero oopa3oBaHus yueOHbI mpeaMeT «XuMus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBJISICTCS 0053aTEIbHBIM YUeOHBIM
[IPEAMETOM.

OO01uiee YKCIIO YacoB, OTBEAECHHBIX IS U3YUYCHHS XHMHUH, HAa 0a30BOM YPOBHE CpeiHero obiiero oopasoBanusi, cocraBiser 68 gacos: B 10 kiacce — 34
yaca (1 gac B Hezenio), B 11 kmacce — 34 vaca (1 yac B Henenio).

COJIEP)KAHUE OBYYEHUS

10 KJIACC
OPITAHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOii XHMHHU

Ilpenqver opraHmyeckoil XUMUM: €€ BO3HHKHOBEHHE, Pa3BHTHE W 3HAYCHHE B IOJTYYCHHH HOBBIX BELIECTB M MaTepHaloB. Teopus CTpOCHUs
opranudeckux coequHenuit A. M. Bytneposa, e€ ocHoBHbIe nosioxeHust. CTPyKTypHbIe GOPMYIIbI OPraHMYECKUX BELIeCTB. ['omMosorus, n3oMepus. XuMH4IecKas
CBSI3b B OPTAHMYECKUX COEIHHEHHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenue o KIacCH(pUKALUK OPraHUYECKHX BemiecTB. HoMeHKIaTypa opraHMuecKHX COeJHHEHHH (CHCTEMAaTH4ecKas) H TPUBHAIbHbIC HA3BAaHUS
Ba)KHEHINX IIpeIcCTaBUTENeH KIaCCOB OPTaHNYECKHX BEIIECTB.

OKCIIepHIMEHTAIBHBIE METOJbI U3YUCHUS BEIIECTB M HX IIPEBpAllCHUIl: 03HaKOMIEHHEe ¢ 00pasljaMH OpPTaHMYECKHX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, MOJICITIPOBAHNE MOJIEKYJI OPraHMYECKHX BEIeCTB, HAOIIOICHNE H OIIMCAHHE EMOHCTPALIMOHHBIX OIIBITOB IO MPEBPAICHUI0 OPIaHWIECKUX BEIECTB TIPH
HarpeBaHuH (TIaBJICHHE, OOYTIIMBaHUE U TOPEHHE).

YriesBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHI psil. MeTaH M 3TaH — NPOCTEHIME MPEICTABUTEIN aJKaHOB: (U3MYECKHE M XUMHYECKHE CBOMCTBA
(peakuuy 3aMeIeHNs U TOPEHHS), HAXOXKACHUE B IPHPOJIE, IOTydeHHEe U IPHMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, FTOMOJIOTHYECKHIT psia. DTHIIEH U IPONIICH — IPOCTEHIINe IPEICTaBUTEIN alIKEeHOB: (PH3UUECKIe M XUMUIECKIE CBOHCTBA
(peaxuy TUIPUPOBAHHS, TAIONCHUPOBAHIS, THAPATALUH, OKUCIICHHS U NOJINMEPH3alliy), II0JyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyrtagmeH-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIME XHMHYeCKHe CBoicTBa (peakums mnonuMepusauun). [lomydenne
CHHTETUYECKOTo KayuyKa U Pe3HHBI.

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUUECKHUHN Psifl. ALETHIEH — IPOCTEHIINH IpeACTaBUTeNb aIKHHOB: COCTaB, CTPOCHHE, GU3UUecKue U
XMMHYECKHe CBOMCTBA (peaKy I'HAPUPOBAHNS, FATOT€HHPOBAHNUS, THAPATAIIHH, TOPEHNU ), HOIyICHHE H IIPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHHe, (GH3MUCCKHE H XHMHUYECKHE CBOICTBA (PEaKIMU TalOTeHHPOBAHUS M HHTPOBAHHS), IOTydYCHHE M IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, usuieckue u Xumuieckue C6oUCMEaA (peakyuu 2ano2eHUpo8anUs U HUMPOSanus), noayyenue u npumernerue. TOKCHIHOCTb apPEHOB.
I'eHeTnyeckast CB3b MEXY yIII€BOJIOPOJAMH, IPUHA/UISKAIINMH K Pa3IHIHBIM KJIACCaM.

[pupoaHble HCTOYHUKH YrieBoAopoaoB. [Ipupoanslit ra3 u nomyTHble HedTsHbIe ra3sl. HedTs n eé mpoucxoxaenue. CrnocoOsl mepepaboTku HehTH:
NePEroHKa, KPEKUHT (TePMHUYECKUH, KaTaIUTUYEeCKHii), muponu3. [IpoaykTel nepepaboTky HeTH, UX MPUMEHEHUE B NMPOMBILUIEHHOCTH U B ObITy. KameHHbIit
YTOMb U MIPOIYKTHI €r0 IepepaboTKH.

OKCIIepHIMEHTAIBHBIC METOJbl M3y4YEHHsS BEHIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHE ¢ 00paslaMM IUIACTMAcC, KaydyKOB U DPE3HHBI, KOJUICKITHI
«Hedrb» B «YTONBY, MOJEIUPOBAHIE MOJIEKYJI YIIIEBOAOPOJOB H IaJIOTCHONPOU3BOAHBIX, IPOBEICHIE IPAKTHICCKOH PAOOTHI: IIOIyYCHHE ITHICHA U U3YyUCHHE
€ro CBOMCTB.

Pacuérnble 3agaun.

BeruucieHns o ypaBHEHHIO XUMUUECKOH peakiuu (Macchl, 00bEMa, KOJTHYECTBA UCXOAHOTO BEIIECTBA MM IPOLYKTa peaKIUH II0 U3BECTHBIM Macce,
00BEMY, KOTHYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB MM MPOIYKTOB PEaKIIUH).

Kucaopoacoaep:xamue oprannyeckie coeiuHeH st

IIpenensHble OXHOATOMHBIE CIHPTHL. METaHOT M ITAHON: CTPOCHHE, (PU3MUECKHe M XHMHYCCKHE CBOWCTBA (PEaKkIUM C aKTHBHBIMH METaUIaMH,
rajoreHoBOIOPOJaMH, TOPEHHE), IPUMEHEHHE. BoTopoJHbIe CBSI3M MKy MOJICKYJIaMH CIUPTOB. J[eficTBHe METaHOJIa M 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHble CIIUPTHL. DTUICHIIMKOIb U TIHLEPUH: CTPOCHUE, (PU3MYECKHE M XUMHYECKHE CBOICTBA (B3aMMOJICICTBHE CO MICIOYHBIMH METAIIAMH,
KauecTBEHHAs peaKIys Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBHEe Ha OpraHu3M uenoBeka. IIpuMeHeHre IIUIepPUHA U STUICHTIIHKOIS.

®DeHoT: CTPOSHUE MOJIEKYJIbI, (PU3MYECKHE U XUMUYECKHe cBoiicTBa. TokcuuHocTh (eHona. [Ipumenenue deHona.

Anbperunsl U xemonvl. DopManbIerus, aneTanbAeTH]: CTpoeHHe, (HH3UUeCKHe M XUMHYECKHE CBOMCTBA (PCAaKIMH OKHCICHHS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEaKIHH), HOJyYeHUE H IIPUMEHEHHE.

OZIHOOCHOBHEBIC TIpECNIbHBIE KapOOHOBBIE KHUCIOTEL. MypaBbUHAs M YKCYCHasi KHCIOTBI: CTPOEHHUE, (H3MUECKHe M XMMHYECKHe CBOMCTBa (CBOMCTBA,
obmmue JUIst Kjlacca KMCIIOT, PEakKIus STepu(GUKaInm), MoIyyeHre u npuMeHeHne. CTeapuHoBasi M OJI€MHOBAs KMCIOTBI KaK MPEJICTABUTEIIM BBICIIMX KapOOHOBBIX
KUCTOT. Mblja KaK COJU BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEe IeHCTBHE.

Crnoxuble 5QUPHI KaK IPOH3BOIHbIC KAPOOHOBBIX KHCIOT. ['uaponn3 cnoxHbIX 3¢upos. XKupsl. ['naponns sxupos. IIpumenenne xupos. buonornueckas
POJIb XKUPOB.

VrieBonpl: cocTas, KIAcCU(UKAIMS YIJIEBOIOB (MOHO-, M- M IonHcaxapuisl). ['mokoza — mpocTedmmii MOHOCaXapHI: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (M3UYECKHe M XHMHYECKHe CBOWCTBa (B3ammozeiictBue ¢ ruapokcugoMm memu(ll), oxucnenwe amMMmuavHbIM pacTBopoM okcupa cepebpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE IUTIOKO3bI), HAXOXKEHUE B IIPUPOJIE, IPUMEHEHHE, Onosorndeckas poib. PotocuHTes. OpykTo3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnrono3a Kak IpupojaHble noauMmepsl. CTpoeHue Kpaxmana M Heunonos3sl. du3nueckue U XMMHUYECKHe CBOMCTBA Kpaxmania (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOZIOM).



DKCHepUMeHTAIbHBIC METObI M3yYCHHUS BELICCTB W MX MPEBPALICHHUMN: MPOBEICHUE, HAOIIOACHHE M OMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHUE
CIHMPTOB, KAYECTBCHHBIC PEAKIMU OJHOATOMHBIX CITUPTOB (OKUCICHHE 3TaHosa okcuaoMm meau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJCHCTBHE TIIMIIEPUHA C
ruapokeunom Meau(1l)), anpaernaoB (OKUCICHHE aMMHAYHBIM pacTBopoM okcuzaa cepebpa(l) u ruapokcuaom meau(ll), B3anmoneiicTBue kpaxmaia ¢ HOIOM),
MIPOBEICHHE NPAKTUUECKOH PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u.

BblunciieHns 10 ypaBHEHUIO XMMHUYECKOH peakuuu (Macchbl, 00bEMa, KOJMYECTBAa UCXOJHOTO BEIIECTBA MIIM MPOJYKTa PEaKklMH MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIICCTB MM IPOLYKTOB PEAKIIHH).

A30TcOoepXalue OpraHnIecKUe COSANHEHNSL.

AMUHOKUCIIOTBI Kak aM(poOTepHble OpraHuveckue coeanHeHns. DuU3MYECKHe ¥ XUMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha NpUMepe TIIULHUHA).
Buosnoruueckoe 3HaueHUE aMUHOKUCIIOT. [lenTuasl.

Benku kak nmpupojHbe BHICOKOMOJICKYIISIpHBIE coequHeHus. [lepBuyHas, BTOpUYHas U TPETUYHAsk CTPYKTypa OeskoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATypallusl, KAUeCTBEHHBIE PEaKIMU Ha OEIIKH.

DKCHEepUMEHTAIbHBIC METO/IbI U3YUCHHS BELICCTB U UX MPEBPAILCHUIT: HAOIOICHAE U ONMCAHNUE IEMOHCTPALOHHBIX OIBITOB: ICHATYpaLus OCIKOB IIPH
HarpeBaHWH, [IBETHBIC PEaKLIUK OCJIKOB.

BricokoMoIeKyJIsIpHbIE COeTNHEHUsT

OCHOBHBIEC TIOHATHS XHMMHU BBICOKOMOJIEKYJISIDHBIX COCJUHEHUIl: MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, CTEHEHb IOJUMEPU3aLUM, CPEIHSISL
MoJIeKyJIsipHasi Macca. OCHOBHBIC METOJIbl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCIMHEHUH — OJIMMEPU3ALIMS U TIOJTHUKOHICHCALIUSL.

DKCHepUMEeHTAIbHBIE METO/IbI H3YyUYECHUS BEIIECTB M UX MPEBPAILCHUI: 03HAKOMIICHHE ¢ 00pa3IiaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeXnpeIMeTHBIE CBS3H.

Peanu3anuss MEXNPEAMETHBIX CBA3eH NpH HM3yd4eHHH OpraHuveckod XxuMuum B 10 Kiacce OCYIIECTBISCTCS 4Yepe3 HCIONB30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX MOHATUI, TAK ¥ NOHATHUH, SBISIOUIMXCSA CUCTEMHBIMH IS OTAENBHBIX NMPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKIIA.

OO0mye ecTecTBEHHO-HAyYHbIE TOHSATHSA: SIBICHHME, HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TCOpHs, aHAIU3, CHHTE3, KiIacCU(pHKAIMSA, NEPUOJUYHOCTD,
HaOJI0IeHNe, H3MEPEHUE, SKCIIEPUMEHT, MO/ICIIUPOBAHHE.

®dusnka: MaTepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHUE BEILECTBa,
(hu3nUecKre BENNYUHBI U SANHUIBI UX U3MEPCHHS.

Buonorust: kinerka, opranusM, 6uocdepa, oOMeH BELIECTB B OpraHu3Me, (OTOCHHTE3, OHOJOTHMYECKH aKTHUBHBIC BellecTBa (OEIKH, YIIIEBOIBI, JKHPHI,
thepMeHTbI).

I'eorpadus: MUHEpabl, TOPHBIE TOPO/IB, OJE3HBIE HCKOMAEMBIE, TOTUIMBO, PECYPCHI.

TeXHONMOrKs: MHIIEBBIC TTPOAYKThI, OCHOBBI PALIMOHAIILHOTO MTUTAHUS, MOIOLIHME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETHUECKUE TIPEapaThl, MaTepHabl U3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBBI XUMUHU

XuMu4eckuii dneMeHT. AToM. SInpo aTtoma, U30TONbL. DJIEKTPOHHAs 000JI0YKa. JHEPreTH4eCKHe YPOBHHU, MOLYPOBHU. ATOMHBIE opOHTany, s-, p-, d-
aseMeHTbl. OCOOCHHOCTH PACIPEICICHUSI HICKTPOHOB M0 OPOHUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETBIPEX MEPHOIOB. DJICKTPOHHAS KOH(PUTYpALIUs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmueckast cucrema xumudyeckux sneMeHToB J[. M. MenneneeBa. Csi3b nepuoanveckoro 3akoHa u Ilepuoandeckoit
CHCTEMbI XUMHYECKUX d1eMeHToB [{. 1. MenneneeBa ¢ COBpeMEHHOM TeopHeil CTPOCHHST aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU IIPOCTHIX M CIIOXKHBIX BEIIECTB 10 TPYIIaM U NeproiaM. 3Ha4eHHE NEPUOANYECKOro 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BelecTBa. XMMHUUYECKasi CBS3b. BUIBI XMMHUYECKOH CBS3M (KOBAJIECHTHAs HENOJSPHAs M MOJSPHAs, MOHHAs, METaundeckas). MexaHu3Mbl
00pa3oBaHMsl KOBAJIEHTHONW XUMHYECKOH CBA3M (OOMEHHBII M JOHOPHO-aKUENTOPHBII). BogopoaHas cBs3b. BaneHTHOCT. DiekTpooTpHuuarensHOCcTh. CTeneHb
OKHCIeHHs. VIOHBI: KATHOHBI U aHHOHBI.

BelecTBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA. THITBI KPHCTAJUTMUECKUX PEIIETOK. 3aBUCHMOCTD
CBOJ{CTBA BEILECTB OT TUIA KPUCTAJUTMIECKOH PELIETKH.

IonsTue o nucnepcHbIX cucremMax. MICTUHHbBIE M KOJUIOUAHBIE PAcTBOPBI. MaccoBas 011 BEIECTBa B paCTBOPE.

Knaccudukauuss HeopraHmueckux coeanHeHHHd. HoMeHkmaTypa HEOpraHM4YecKMX BemlecTB. ['€HeTHMuyeckash CBS3b HEOPraHMYEeCKHX BELIECTB,
MIPUHAISKALIUX K PA3INYHBIM KIIaccaM.

Xumndeckast peakuus. Kiaccupukaiuss XMMUYECKHX PEaKMii B HEOPraHMYECKONW M OpPraHMYeCKOW XUMHUH. 3aKOH COXPAHEHMS MacChl BELICCTB, 3aKOH
COXpaHEHHUS U TPEBPALICHHS SHEPTUH IPU XUMHUYECKUX PEaKIIUSIX.

CKOpOCTh peakiy, € 3aBHCHMOCTb OT pasiH4HbIX (akTopoB. OOpaTHMble peakiuu. XUMHYecKoe paBHOBecHe. DakTOpbl, BIUSIONIME HA COCTOSHHE
xumuyeckoro paBHosecus. [Ipunuun Jle Hlatense.

DnekrponuTHyeckas quccoruanys. CuibHbIe U cnadble 31eKTpoianuThl. Cpesa BOAHBIX PaCTBOPOB BEIECTB: KUCIAs, HEUTpaJIbHAas, IETOYHAsL.

OKHUCIUTENHHO-BOCCTAHOBUTENBHBIC PEAKIIUH.

DKCHeprMEeHTAIbHBIC METOIbI H3YUSHHUS BELIECTB M UX MpPEBpAIeHUii: JeMoHcTpaus Tabnun «Ilepuoanyeckas cucreMa XUMUYECKHX 3aeMenTtoB . M.
MeHzeneeBay, U3y4eHHE MOJICNICH KPUCTAUTMYECKUX PEIIETOK, HAOIOICHHE 1 ONMCAHKE AEMOHCTPAIIMOHHBIX M JTa00OPaTOPHBIX OMBITOB (Pa3JIoKeHUE MEPOKCHIA
BOJIOPOZIa B NPUCYTCTBHU KaTajlM3aTopa, ONpPECNCHHE CPEAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIBHOIO HMHIMKATOPA, PEAKLHUH HOHHOTO OOMEHa),
MPOBECHHE MPAKTHYECKOH paboThl «BiHsHUe pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIHmy».

Pacuérnbie 3ama4u.

Pacu€rel N0 ypaBHEHMSM XHMHUYECKHX PEaKLHi, B TOM YHUCIEC TEPMOXMMHYECKHE pacyEThl, pacdy€Thl C HCIOJIb30BAHHEM IIOHATHS «MacCoBasi OIS
BEIIECTBAY.

Heoprannueckas Xxumus

Hewmeramnsl. ITonoxenne HemerawioB B Ilepuommdeckoil cucreMe XuMMH4Yeckux sneMeHToB JI. 1. MenpeneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
DdusnyecKre CBOMCTBAa HEMETAIUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IPHMepe KUCI0poaa, cepsl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETa/uIOB (TaJOreHoB, cepbl, a3ora, (ocdopa, yriepoma U KpPeMHHs) M HX COCTUHEHHH (OKCHIOB,
KHCJIOPOJICOACPKALIMUX KUCITIOT, BOZOPOIHBIX COSTUHEHHN ).

IIpuMeHeHne BaXKHEHIINX HEMETAIOB M UX COCAMHECHUIA.

Merauel. [Tonoxenne mertamioB B Ilepronuueckoit cucreme xumuueckux sviemeHToB J[. M. MenpaeneeBa. OCOOCHHOCTH CTPOCHHUS IICKTPOHHBIX
o0oJiouek aToMOB MeTaiuioB. O6mme puznueckue cBoiicTBa MeTa/uioB. CINIaBbl METAIOB. DIEKTPOXHUMHIECKHUIT Psil HAIPSHKCHUH METaLIOB.

XUMHYECKHEe CBOWCTBA BAXHEHIIIMX METAJUIOB (HATPUH, Kanii, KaJbLWi, MarHUi, aTFOMUHUH, LIMHK, XPOM, JKEJIe30, MeJlb) U UX COCIMHEHUH.

OO01ume crnocoOkl oNTy4eHust MeTa/uIoB. [IpuMeHeHne MeTaIIoB B OBITY M TEXHUKE.



OKCIIepHMEHTAILHBIE METO/Bl H3yUEHHUS BEIIECTB M HX IPEBpaIIeHHil: H3yUeHHe KOJUICKINH «MeTalIbl U CIUIaBb», 00pa3oB HEMETAIOB, PeLICHUE
9KCHEPUMEHTAIBHBIX 3aJ1a4, HAaOJII0/IeHHe U OIMCaHHe JEMOHCTPALOHHBIX U JIAOOPaTOPHBIX OINBITOB (B3aMMOJEHCTBHE MMAPOKCHA AIOMUHUS C PacTBOPaMHU
KHUCJIOT M IL1eoYel, KadyeCTBEHHbIE PEaKIMH Ha KATHOHBI METAJLIOB).

PacuérHbie 3a1aun.

PacuéThl Macchl BemecTBa I 00BbEMa Ta30B 110 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce MM 00BEMY OZHOTO U3 YUacTBYIOIIUX B PEaKIUH BEIIECTB,
pacuéTsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIUH, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Poxb XuMuN B 00ecIIeYeHNH YKOJIOTHYECKOH, SHEPreTHYECKOH U ITHUIIEBOH O€30I1aCHOCTH, Pa3BUTUH MeIMIUHEL. [IoHATHE 0 HAyYHBIX METO/aX MO3HAHUS
BEIECTB M XUMHYECKHUX PEaKIHUii.

IpexncTaBnenus 06 0OLMX HAYYHBIX IPUHIMIAX TPOMBIIIIEHHOTO MOJIyYEHHs BaKHEHILINX BEIIECTB.

YenoBek B MHpE BELIECTB M MAaTEPHANOB: BaKHEWINNE CTPOUTENbHBIE MaTepHaNbl, KOHCTPYKIHMOHHBIE MaTepHalbl, KPAaCKH, CTEKIO, KepaMHKa,
MaTepHabl A1 dIeKTPOHUKH, HAHOMATePHaIbl, OPraHMIeCKUe M MUHEPAIbHBIC YIOOPCHHS.

XuUMHS U 310pOBbE UeJNOBEKA: IPABHIA HCIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaToB, MpaBUiIa 0E30MacHOr0 HCIIOIb30BAaHUS IPENapaToB OBITOBOM
XHMHH B IOBCEXHEBHOM JKH3HH.

MexnpeMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3el MPH U3YYCHUH OOLIeii 1 HeopraHuIeckoi XumMun B 11 Kiacce oCyIecTBISETCs Yepe3 UCIOb30BaHHE KaK OOIIHX
€CTECTBEHHO-HAYYHBIX TIOHATHUI, TaK M IOHATHH, ABIISIOMUXCSA CUCTEMHBIMH JUIS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE HMOHATUS: HAyYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOPHUs, aHAIU3, CUHTE3, KIacCH(HUKAIMs, IepHOJUIHOCT, HAOIIONCHHE,
9KCHEPUMEHT, MOJICTTUPOBaHUE, U3MEPCHHE, SIBICHHE.

dusnka: MaTepHsi, JHEPTH, Macca, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOII, PaJAH0aKTHBHOCTh, MOJIEKYJIa, SHEPIeTHIECKUIl yPOBEHB, BEIIECTBO,
Telo, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, (DH3NUSCKUE BETUYMHBI U €AMHHULBI HX H3MEPEHHUS, CKOPOCTb.

buornorus: kineTka, opraHusM, 3KOCHCTEMa, Orocdepa, MaKpo- 1 MUKPOAIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MUHEpaIbL, TOPHBIE TIOPOJIBL, TIOJIE3HbIE HCKOMAeMble, TOIUIHBO, PECYPCHL.

TexHomorust: XUMHYECKass HPOMBIIUICHHOCTb, METAUIyprus, HPOH3BOICTBO CTPOHTEIBHBIX MATEpUATOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOACTBO,
IHIIEBast IPOMBIIUICHHOCTD, (hapMaIieBTHIeCKasi IPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX IPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepUAaIoB,
9JIEKTPOHHASI IIPOMBIIIUICHHOCTD, HAHOTEXHOJIOTHHL.

ITJTAHMPYEMBIE PE3VJIbTATbI OCBOEHUS ITPOI'PAMMEBI 110 XMW HA BA3OBOM YPOBHE CPEJTHET'O OBIIET'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnmBaeT TpeOOBaHHSA K Pe3ylIbTaTaM OCBOCHHS OOYYAIOIIMMIECS IPOTpaMM CPEIHEro OOmero oOpa3oBaHHs (JIMYHOCTHBIM,
MeTanpeIMeTHBIM M IpeaMeTHbIM). HaydHo-MeTonanmdeckoil OCHOBOM Uit pa3pabOTKH IUTAaHUPYEMBIX pe3yJIbTaTOB OCBOSHUS HPOTrpaMM CpPEIHEro OOIero
00pa30BaHus SIBISIETCS] CHCTEMHO-IETEITbHOCTHBII ITOIXO.

B cOOTBETCTBUH C CHCTEMHO-JEATEIBHOCTHBIM MOJIXOIO0M B CTPYKTYpPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMS NpeaMeTa «XUMHsA» Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BbIIEICHBI CIEAYIOIME COCTaBISIOLIME!

0CO3HaHHE 00YYAIOIMMUCS POCCUHCKON IPasKJAHCKOH HACHTHYHOCTH — TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSTEIBHOCTH U CaAMOOIPEACICHHUIO;

HaIM4YHe MOTHBALNHK K 00YUCHHIO;

I[eJICHAPABICHHOE Pa3BUTHE BHYTPECHHHUX YOSKICHUH IMIHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYCCKUX TPaIUIMl 0a30BOIl HAYKU XUMUM;

TOTOBHOCTb U CIIOCOOHOCTB 00YYaIOIINXCsl PYKOBOJCTBOBATECS B CBOCH JIESTENFHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TIPUCYIIMMH LIEIOCTHOMH
CHCTEME XMMHYECKOro 00pa3oBaHus;

HaJIMYHE IPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPbI U CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTD KU3HCHHBIC TIIAHbI.

JIn4HOCTHBIC Pe3yNbTAaThl OCBOCHMS IMpeaAMeTa «XHMHs» JOCTHrAlOTCS B €IMHCTBE y4eOHOW M BOCIIMTATENBHOH AESTENBHOCTH B COOTBETCTBHH C
I'yMaHHCTHYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U HEaJaMH POCCHIICKOTO IPasKJaHCKOTO OOIIeCTBA, IPUHSATHIMU B OOIIECTBE
HOPMAaMH H IIPaBHJIAMHU MOBEJCHHS, CIIOCOOCTBYIONIMMH IIPOL[ECCaM CAMOIIO3HAHHS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS IMIHOCTH 00YJaIOIIHXCSL.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS IpeaMera «XHMHs» OTPAXKAroT C(HOPMHPOBAHHOCTH OIBITA ITO3HABATENBHON W INPAKTUYECKOH IESTENHHOCTH
00y4arOIIUXCsl 110 PeaNU3aMi IPHHATHIX B O0IIECTBE LICHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCHHUTAHUSA:

0CO3HaHHs 00YYAIOIIMHCS CBOMX KOHCTUTYIL[MOHHBIX IIPaB M 0053aHHOCTEH, yBa)KEHHS K 3aKOHY H IIPABOHOPSAKY;

[PECTABICHHS O COLMATIBHBIX HOPMaX U MPABIIIAX MEKINYHOCTHBIX OTHOIICHHI B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOIl TBOPUECKOH IEATENHHOCTH IPH CO3MaHUH YUeOHBIX IPOECKTOB, PEIICHHH y4eOHBIX M ITO3HABATENBHBIX 3a]ad, BHIIOIHEHHU
XHMHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H apryMEHTBI IPYTUX IPH aHAJIHM3€ PA3IMYHBIX BUIOB YUeOHOU NESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOT'O OTHOIICHHS K ICTOPHYCCKOMY M Hay4HOMY HACIICAUIO OTCYCCTBCHHON XUMHU;

YBa)KEHHMSI K IIPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTHYCCKOrO HPUMEHEHHSI XHMMHH, OCO3HAHMS TOTO, YTO JOCTHKCHHSI HAYKU €CTh PE3yJIbTaT
JUIITENBHBIX HAOIIOJeHHI, KPOIIOTINBEIX YKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSHHOTO TPY/a YIEHBIX U IPAKTHKOB;

HHTepeca U II03HAaBaTEJILHBIX MOTHUBOB B IOJYyYEHHH H MOCIEAYIOIEM aHaIH3e HHPOPMAIUH O NEPETOBBIX JOCTHKECHUSIX COBPEMEHHOI 0TeUeCTBEHHOMH
XUMHH;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TOBCACHUS;

CIIOCOOHOCTH OLICHHBATH CHTYAllNM, CBSI3aHHBIC C XHMHYCCKMMH SIBICHHSMH, M HPHHAMATh OCO3HAHHBIC PCLICHHS, OPHCHTUPYSCh HA MOpAIbHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJCHHE U IOCTYIKU CBOMX TOBapHIIEH C ITO3MIMI HPAaBCTBEHHBIX M IIPAaBOBBIX HOPM H OCO3HAHHUE IOCIEICTBUII ITHX
MIOCTYIIKOB;

4) hopMUPOBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS LIEHHOCTEH 310poBOro M 0e30macHOro oOpasa >KHU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOLIGHHS K COOCTBEHHOMY (u3mueckomy u
[ICHXUYECKOMY 3JI0POBBIO;

coOMIoeHUsI IPAaBIII O€30IACHOTO OOPAIIEHNUS C BEIECTBAMH B OBITY, IIOBCEJHEBHOMU XKU3HU U B TPYIOBOH AeSATEIBHOCTH;

MOHMMAaHHUS EHHOCTH MIPaBIJI HHUBUYaJIbHOTO H KOJUIEKTUBHOTO O€30II1aCHOTO IIOBEACHNUS B CHTYaLHUsX, YTPOKAIOIINX 30POBBIO H JKH3HH JIIOJICH;

OCO3HAHMS NTOCIEICTBUH M HEIPHUATHUS BPEIHBIX IPUBBIUCK (YIOTPEOISHNS AJIKOT0JIs, HAPKOTHKOB, KYPEHHS);

5) TPY/I0BOT0 BOCIUTAHMSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIIOBATEIbCKONW AEATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOH M JpYruX BHAAX
JIeATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHHUH NIPAKTHYCCKHUX 3a/1a4 COLMAIBHON HAIIPAaBICHHOCTH (B PAMKaX CBOETO KJIACCA, LIKOJIBI);



HHTepeca K IPaKTHIECKOMY H3y4eHHIO POGeCcChii pa3IMIHOrO poja, B TOM YUCIIe Ha OCHOBE IPHMEHEHUS IIPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIFOJSIM TPya H pe3yIbTaTaM TPYAOBOH JEsSTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHIYaJbHOH TpaeKTOpHH oOpa3oBaHMs, Oymymied npodeccMn M peann3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € Y4ETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 0011IeCTBa;

6) 3K0JIOrM4ecKOro BOCIIMTAHUS

9KOJOTHYECKH [[€T€CO00PA3HOr0 OTHOIICHHS K MPHPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHMUS JKM3HN Ha 3eMIIe;

MOHMMaHHUS II00aJbHOTO XapaKTepa SKOJIIOTHYeCKUX IPoOIeM, BIUSHIUS SIKOHOMUYECKUX MPOIECCOB HA COCTOSHUE IIPUPOIHOI U COLUATBEHOM CPENbl;

0CO3HaHHsI HEOOXOANMOCTH HCIIONB30BAHNS JOCTIDKEHHI XUMUH JUTSL PEIICHUsI BOIIPOCOB PAllHOHATIBHOTO IIPUPOIOIIONB30BAHHS;

AKTUBHOTO HEMPUATHS JSHCTBHH, NPHHOCSAIINX BPEA OKpPYXKAIOLIEH NMPHPOIHOW Cpene, yMEHHs NPOTHO3UPOBATh HEOIArONpPUSTHBIE YKOJIOTHYECKUE
HOCNIECTBHUS MPEANPHHUMACMBIX JCHCTBHI U NPEAOTBPAIATh UX;

HAIUYUSL PA3BUTOrO 9SKOJIOTHYECKOrO MBIIUICHHS, JKOJOTMYECKOH KYNIbTYpPBI, OIbITA JEATCIBHOCTH 9SKOJIOTMYECKOH HANPaBICHHOCTH, YMEHHS
PYKOBOJACTBOBATBCS MMM B I03HABaTEIbHON, KOMMYHHKATHBHOW M COLMAJIbHOH INPAKTHKE, CIHOCOOHOCTH M YMCHHS aKTHBHO IPOTHBOCTOSTH HACOIOTHH
xeModobuuy;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(hopMUPOBAHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIECTBEHHOM NPAKTUKH;

MOHUMAHUS CHEUM(UKU XHMHMH KaK HayKH, OCO3HaHMS e€ ponu B (DOPMHUPOBAHMM PALHOHATBHOTO HAyYHOTO MBIIUICHHS, CO3JAHMH LEIOCTHOTO
[PEACTABICHHS 00 OKPY’KAIOIIEM MUPE KaK O €AMHCTBE NMPHPOJIBI U 4EIOBEKa, B NMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTCH H PCILICHHUH MPOOIEeM COXpPAHCHHS
HPUPOAHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUH IS COBPEMEHHOU LUBMIIH3AINK: B €€ 'yMaHUCTHYECKOH HAIPABICHHOCTH M BaXKHOU PONIM B CO3JaHHU
HOBOH 0a3bl MaTepUaIbHOH KyJBTYPBI, PEIICHHH I00aNbHBIX HMPOOJIEM YCTOHYHBOTO DPa3BHTHS UEJIOBEUECTBA — CHIPHEBOH, SHEPreTHYECKOH, MHINEBOH H
9KOJIOTUYECKON 0e30MacHOCTH, B Pa3BHTHU MEIMIMHBI, OOCCIICUCHHU YCIOBHIl YCIHEIIHOTO TpyJa W SKOJOIMYECKM KOMGMOPTHOM JKM3HHM KaXKIOro 4ieHa
00111ecTBa;

€CTECTBEHHO-HAYYHOIl TPaMOTHOCTHU: TIOHMMAHUS CYIHOCTH METOJOB IO3HAHMS, UCIOIb3YEMbIX B €CTECTBCHHBIX HayKaX, CIOCOOHOCTH HCIIONB30BaTh
[OJIy4aeMble 3HAHHS UL aHAIN3a U OOBSCHEHNs SIBJICHUH OKPYIKAIOIET0 MUpPA U MPOMCXOIIIINX B HEM H3MCHCHHUIT, YMEHHS [eaTh 00O0CHOBAHHBIC 3aKITIOUCHUS
Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOIUXCS JaHHBIX C LEIbIO MIOTyYEeHHs JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOIB30BaTh XMMUYCCKUE 3HAHUS IS PELICHUS IPOOJIeM B PeaIbHbBIX KU3HEHHBIX CHTYalHsX;

HHTepeca K MO3HAHUIO U UCCIIEJOBATEIBCKON IEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pPa30BaHHIO H CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIyYCHHIO HOBBIX 3HAHMII 110 XUMHH B COOTBETCTBHU C
KU3HCHHBIMH TTOTPEOHOCTSMHY;

HHTEpeca K 0COOCHHOCTSIM TPY/Aa B Pa3IMYHBIX cepax NpodhecCHOHANBHOM NeITeIbHOCTH.

METANPEJMETHBIE PE3YJbTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS y4eOHOr0 mpeMera « XMMUsD» Ha yPOBHE CPEAHEr0 00MIero 00pa3oBaHust BKIIOYAIOT:

3HaYMMbIe UL (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIUXCS MEXKIUCIUILIMHAPHBIE (MEXIpeIMEeTHbIE) OOIICHAyYHbIe MOHSATHS, OTPaXaIoIHue
LETIOCTHOCTh HAayYHOH KapTHHBI MHpa M CIEIHU(HKY METOIOB II03HAHWS, HCIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO, DHEPTHs, SIBICHHUE,
IpoIiece, CHCTeMa, Hay4YHBIH (aKT, IPUHIMIIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs], HCCIIEA0BaHUe, HAOIIOICHHE, U3MEPEHHE, SKCIIEPHUMEHT H IPYyTHe);

yHHUBEpCalbHble y4eOHble neicTBHs (TO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, PEry/SITHBHBIC), obecrednBarone (popMupoBanue (OYHKIHOHAIBHOMN
IPaMOTHOCTH M COLMANBHOI KOMIICTCHIINH 00y4aromuxcs;

CIOCOOHOCTh 00YHAIOIIMXCsl UCIIOIB30BaTh OCBOCHHBIC MEXAHCLUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAIbHBIC yueOHbIC ACHCTBHS B
MI03HABATEIBHOM U CONUANBEHON IIPaKTUKE.

MertanpenMeTHble pe3ylbTaThl OTPaKalOT OBJAJCHHE YHUBEPCAJIbHBIMH YYeOHBIMH I103HABATEIbHBIMH, KOMMYHHKAaTHBHBIMU W PETYJSTHBHBIMU
JICHCTBUSIMHU.

OBJ1ajieHNe YHUBEPCATbHBIMH y4eGHBIMHU NMO3HABATEILHBIMH AeHCTBUSIMHU:

1) 6a3oBble JoruvecKue JAeiicTBus:

CaMOCTOATENIBHO (HOPMYIIHPOBATH U aKTyaIM3HPOBATh IIPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBATh;

OIIPeIeTIAT e AESTEABHOCTH, 3a/1aBas IapaMeTpPhl U KPHTEPUH HX JOCTIKCHHS, COOTHOCHTD PE3yJIbTaThl JEATENbHOCTH C IIOCTABICHHBIMH LEIISIMI;

HCIIONB30BATh IPH OCBOCHHUH 3HAHHUHN MPUEMBI JIOTHIECKOI0 MBIIUICHHS — BBIIENATE XapaKTepHbIe IPU3HAKH IOHATUH U yCTaHABIHBATh UX B3aUMOCBS3b,
HCIIONB30BATh COOTBETCTBYIOIIHE IOHATHS ISl OOBSICHEHHS OTACIBHBIX (DAKTOB M SIBJICHUIT;

BBIOMPATh OCHOBAHMUS M KPUTEPHH JUISl KJIACCH(DHKALIMU BEILECTB U XUMHYECKHX PEaKIIHIA;

yCTaHABIIMBATh IIPUYMHHO-CIIEACTBEHHbIE CBA3H MEK/Y H3y4aeMbIMH SBICHUSIMH;

CTPOUTH JIOTHYECKHE PACCyXIACHHUS (MHIyKTHBHBIC, NCIYKTHBHBIC, [0 aHAJOTUH), BBIABISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMAaTPUBACMBIX
SIBJICHUSIX, (POPMYIHPOBATE BBIBOJBI H 3aKIIFOYCHUST;

NPUMEHSTh B IIPOIecCe ITO3HAHMS, HCIONb3yeMble B XUMUHM CHMBOJIHYECKHE (3HAKOBBIE) MOJEIH, IIPE0OPa3OBBIBATH MOJCIBHBIC HPEJCTABICHUS —
XUMHYCCKUH 3HAaK (CHMBOJ) JJIEMEHTa, XUMHYECKasi (popMysa, ypaBHEHHE XHMHUYECCKOH PEakl[My — IPH PEIICHHH YYeOHBIX MO3HABATEIBHBIX M IPAKTHYECKUX
3a/1a4, NPUMEHSATh Ha3BaHHbBIC MOJICIIBHBIC IIPECTABICHHU JUISl BBISBICHNS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX BEIIECTB U XUMHYECKUX PEaKLIUH.

2) 0a3oBbIe HCCIIe0BATeIbCKUeE NeliCTBHA:

BJIaJIETh OCHOBAMH METO/I0B HAYYHOTO MO3HAHHS BEIIECTB H XMMUYECKUX PEaKIUi;

(opMynHpOBaTh LEIM M 3aJa4d HCCICIOBAHMS, MCIIOIb30BaTh IOCTABICHHBIE M CAMOCTOSTENBHO C(HOPMYJIHPOBAHHBIC BOMPOCHI B Ka4ecTBE
HHCTPYMEHTA IIO3HAHUS M OCHOBBI IS ()OPMUPOBAHYS THIIOTE3BI 110 IIPOBEPKE MPABIIBHOCTH BHICKA3BIBAEMBIX CYXKCHHI;

BJIaJIeTh HaBBIKAMH CAMOCTOSITENIFHOTO IUTAHWPOBAHUS M IIPOBECHUS YICHUUECKHX DKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIONATh 33 XOIOM
poLecca, CaMOCTOSATENIBHO TPOrHO3UPOBATE €TI0 Pe3yNbTar, (JOPMYIHPOBaTh OOOOIIEHUS U BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3y/IbTaTOB MCCIICIOBAHHS,
COCTaBJIATH 00OCHOBAHHBIM OTYET O NPOJIETAHHOM padoTe;

IpHOOpeTaTh OMBIT YYCHHYECKOI HCCIIEI0BATEIbCKON 1 IIPOSKTHO AESTENbHOCTH, MPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSTE/IBHOMY MOHCKY
METO/I0B PEIICHHS IPAKTHYECKUX 3a/1a4, IPUMCHECHHIO Pa3INYHBIX METO/IOB TO3HAHUS.

3) padorta ¢ nHpopmanmeii:

OpPHEHTHPOBAThCS B PAa3IMYHBIX HCTOYHUKAX HMH(opMamyu (HaydHO-IONMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPIKaHWUs, CIIPaBOYHBIE IOCOOHS,
pecypesl  MHTepHeTa), aHAIM3UpOBaTh HHGOPMALMIO pasIMYHBIX BHIOB M (OPM IpPEICTAaBICHUS, KPUTHYECKH OLECHHMBATH €€ IOCTOBEPHOCTh H
HEIPOTHBOPEYUBOCTH;

(hopMyITHpOBaTH 3aMpPOCHl ¥ MPHUMEHATH PA3IMYHbIC METOBI NPH IOUCKE M 0TOOpe MH(pOpPMAIMH, HEOOXOAUMOI /Ul BBINONHEHHUS Yy4eOHBIX 3amad
OmpeaenEHHOrO THIIA,

pHOOpeTaTh OIBIT HCIIOIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI M PA3IIMIHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BHIOMPATh ONTHMAIBHYIO (OpMy IpeACTaBlIeHNs HHPpOpManuH (CXeMbl, TpaduKy, JHarpaMMbl, TaOJIUIBI, PUCYHKH H IPYTHUe);

HCIIONB30BaTh HAYYHBIH S3bIK B KAa4yeCTBE CPEACTBA IPH padoTe ¢ XUMHUYECKOH HHQpOpMaIMel: NMPUMEHATh MeXnpeameTHsle ((usmyeckue u
MaTeMaTHYeCKHe) 3HAKH H CUMBOJIBL, GOpMYIIbl, a00OpeBHATYPBI, HOMEHKIATYPY;

UCIIOJIB30BATh U PE0OPA30BHIBATE 3HAKOBO-CHMBOIMYECKUE CPE/CTBA HATJISTHOCTH.

OBJ1ajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fCTBUAMU:



3a/1aBaTh BOIIPOCHI IIO0 CYIIECTBY OOCY’KIaeMOH TEeMBI B XOJe AWalora M/WIH AUCKYCCHH, BHICKAa3bIBaTh HEH, (YOPMYIHPOBATH CBOM IIPEUIOKEHHUS
OTHOCHTEIILHO BBIIIOJIHEHHUS NPEJI0KEHHON 3a1aul;

BBICTYNaTh C IIPE3€HTAlMEN Pe3yJIbTAaTOB MO3HABATENBHONH MAESATEIbHOCTH, IOIYYEHHBIX CaMOCTOSATENBHO MIIM COBMECTHO CO CBEPCTHMKAMHU IPU
BBIIIOJTHEHUH XHMHYECKOTO OJKCIIEPUMEHTa, INPaKTUUeCKOH pPabOThl 1O HCCIECIOBAaHUIO CBOWCTB H3Y4aeMbIX BELIECTB, pealu3alUu y4eOHOTO IpoeKTa U
(hopMyIHpOBaTH BEIBOIBI IO PE3yIbTaTaM HPOBEIEHHBIX HCCIIEIOBAHUN ITyTEM COTIACOBAHUS IO3HIHI B X0/1€ 00CYKIEHNSI U 00OMEHA MHEHUSIMHL.

OBJ1aJieHHe YHHBePCAIbLHBIMH PeryJIsTHBHBIMH A€l CTBUSIMH:

CaMOCTOSATEIbHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO IO3HABATEIbHYIO AEATENBHOCTb, ONpENeNss e€ LeJld U 3aJaud, KOHTPOIMPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBAaTh MpeIJIaracMblil alrOpUTM JEeHCTBHI HPH BBHIIOJHEHHH YYeOHBIX M HCCIIENOBAaTeNbCKHX 3a]ad, BBIOMpaTh Haumbolee
3¢ HEeKTUBHBIH CIIOCO0 UX PEIICHHUS C YIETOM MOTYyYECHHsI HOBBIX 3HAHHUU O BELIECTBAX U XUMUUECKHUX PEAKLHX;

OCYIIECTBIIATh CAMOKOHTPOIIb CBOEH JEATENLHOCTH HAa OCHOBE CAMOAHAIHN3a U CAMOOLCHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca « OpraHHdecKasi XUMUsD OTPaXKaroT:

cOpMHUPOBAHHOCTD TPEJICTABICHUI O XHUMUYECKOH COCTABIISIOIICH €CTECTBEHHO-HAYYHONH KapTUHBI MUpPA, POJIM XUMHHU B IIO3HAHUH SBJICHUH IPUPOJIBI,
B (hOPMHPOBAHMU MBILIUICHUS U KyJIbTypbl JIUYHOCTH, e€ (yHKI[MOHAIBHOH IPaMOTHOCTH, HEOOXOAMMOI IS PEIICHUs MPAKTUYECKUX 3a7ad M IKOJIOTHYECKH
000CHOBaHHOTO OTHOLICHHS K CBOEMY 30POBBIO U IPUPORHON Cpeae;

BIIQJICHAC CHCTEMOI XMMMYECKHMX 3HAHMi, KOTOpas BKJIFOYAET: OCHOBOIOJATAMOIIME MOHSTHS (XMMUYECKUH SJIEMEHT, aToM, 3JIEKTPOHHAs 000J0YKa
aToMa, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTE, XUMUUIECKasl CBSA3b, CTPYKTypHast opMyna (pa3BEépHyTast U COKpaméHHAsT), MOJIb, MOJIIpHAsl Macca,
MOJISIPHBIN 00BEM, yIIIEPOIHEIN CKeNeT, (pyHKIMOHAIBHAS TPYIIa, paIuKall, H30MepHsl, H30Mepbl, TOMOJIOTHYECKHI Psill, TOMOJIOTH, YIIIeBOZOPOIBI, KHCIOPOA U
a30TCOJCPXKAILNE COCAMHEHHs, MOHOMEp, MHOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPDHBIE COCIMHEHHs); TEOPUM M 3aKOHBI (TEOPUS CTPOCHUS
opranuyeckux BemectB A. M. ByTiepoBa, 3aK0OH COXpPaHCHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH; MUPOBO33PEHYECKUE 3HAHMU,
JIeXAIlle B OCHOBE MOHHUMAHMS MPUYMHHOCTH M CHCTEMHOCTH XHMMYCCKHX SBICHHH, (DAKTONOTHYECKHE CBEACHHS O CBOMCTBAaX, COCTAaBE, MONYYCHHH H
6€30MaCHOM HCIIOIB30BaHNH BKHCHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKON ACSITEIBHOCTH YEIOBEKa;

c(hopMUPOBAHHOCT YMEHHII BBISABISTh XapaKTepPHbIC MPH3HAKK ITOHATHH, yCTaHABIMBATh MX B3aHMOCBS3b, HCIIONE30BaTh COOTBETCTBYIOIIUE ITIOHSATHUS
TPV OIIMCAHHUH COCTaBa, CTPOCHUSI ¥ IPEBPAICHHI OPraHMIECKUX COSIMHEHHH;

cOpMHUPOBAHHOCTD YMEHHIl HCIIOIB30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTABICHUS MOJICKYJISAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIEHHOI)
(opMysT OpraHMYECKMX BEIIECTB M YPABHCHMII XMMHYECKHX pEaKLHil, M3rOTaBIMBaTh MOAEIM MOJEKY]l OPraHH4YeCKHX BELIECTB JUIs MIUIIOCTPALMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMHUPOBAHHOCTE YMEHHUH YCTAQHABIMBATh MPHHAICKHOCTh M3yYCHHBIX OPraHMYCCKHX BEIIECTB [0 MX COCTaBy M CTPOCHHIO K OIPEACIEHHOMY
KJIaccy/TpyIie COeIUHEHHH (YIJIeBOJOPOIBI, KUCIOPOX M a30TCOAEPXKAIIHe COCAWHEHHS, BHLICOKOMOIEKYISIPHBIE COEAUHCHWs), IaBaThb WM Ha3BaHHS IO
cucrematnueckoil Homenkiatype (IUPAC), a taxke NpHBOAUTH TPUBHAIBHBIE HAa3BaHUS OTIEIBHBIX OPraHMYECKHUX BEIIECTB (ITHIICH, IPOIMIICH, alleTHIICH,
STHJICHIVIUKOJb, TIULEPUH, (eHOI, (GopMalbIerui, aueTalabAeri, MypaBbUHAas KHCJIOTA, YKCYCHas KHCIOTa, OJEHHOBAas KHCIOTa, CTEAPUHOBAs KHUCIIOTA,
III0K03a, PPYKTO3a, Kpaxmal, LeJUI0i103a, IIHIIH);

chopMHUPOBAHHOCTD YMECHHS OHPEACIATH BUbI XHMUUECKON CBS3M B OPraHUYECKUX COCAMHEHMUSIX (OAMHAPHBIC U KPATHBIC);

chOpMHUPOBAHHOCTH YMEHHS IPUMEHSTH MOJIOKEHHUS TEOPUH CTPOCHHUSI OpraHudeckux Bemiects A. M. ByTiepoBa 1i1st 00bsICHCHHS 3aBUCHMOCTH CBOMCTB
BEIECTB OT HX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHHS MACCHI BEIIIECTB;

c(hopMUPOBAHHOCTh YMEHHII XapaKTepH30BaTh COCTAB, CTPOCHHE, (PU3UUECKHIE H XMMHYECKHE CBOMCTBA THITMYHBIX IIPEACTABUTENEH Pa3IMYHBIX KJIACCOB
OpraHMYecKHX BellecTB (MeTaH, 3TaH, STUICH, IPONUICH, aueTuieH, Oyraauen-1,3, MetunOyTaaueH-1,3, 6eH30J, METAHOJ, 3TAHOJ, ITHJICHIJINKOIb, IIHLEPUH,
(eHON, aleTa’bACTH, MypaBbHHAs M YKCYCHas KHCIOTBI, IVIFOKO3a, KpaxMal, LEJUII0I03a, aMUHOYKCYCHas KHCJIOTa), WTIOCTPUPOBATh IEHETHYECKYIO CBSA3b
MEX/y HUIMH yPaBHCHHUSMH COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUH C HCIIOIb30BAHUEM CTPYKTYPHBIX (hopMyI;

cOpMHUPOBAHHOCTD YMEHHS XapaKTEPU30BaTh MCTOYHHKU YTIIEBOJOPOJHOTO CHIPbsi (HE()Th, HPUPOAHBII ra3, yromis), CIoCoObl MX MEepepabOTKH n
IPaKTHYECKOoe IIPUMEHEHHe IPOTYKTOB epepaboTKu;

c(hOpMUPOBAHHOCTD YMEHHUI IPOBOJHUTH BBHIYHMCICHHS 10 XHMHYECKAM YPaBHEHHSM (Macchl, 00b&Ma, KOJIMYEeCTBA HCXOJHOTO BEIIECTBA HIIM HPOIYKTa
PeaKIuH 110 U3BECTHBIM Macce, 00bEMY, KOJINUECTBY OJHOTO M3 MCXOHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH);

copMHUPOBAHHOCTb YMEHHH BJIaJICTh CUCTEMON 3HaHMIT 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMS, HCTIONb3yEMBIX B XUMHH NPH U3y4YCHUN BEIIECTB U
XUMHYECKUX SBJICHHI (HaOmoaeHne, H3MEPCHHE, SKCICPHMEHT, MOJCIUPOBAHNE), HCIIONB30BAaTh CUCTEMHbBIC XUMHYCCKHE 3HAHUS I8 HPHHATUS PCIICHHH B
KOHKPETHBIX KM3HCHHBIX CHUTYaLUsIX, CBSI3AHHBIX C BEILIECTBAMH M HX IPHMECHECHUEM;

chopMUPOBAHHOCTH YMEHHI COOIIIOIATh MIPaBUJIa ITOIB30BAHUS XUMHUUECKOU ITOCYION M 1a00paTOPHEIM 000pyJOBaHHEM, a TaKXKe IpaBHiIa OOPAICHUS
C BEIECTBAMH B COOTBETCTBHY ¢ HHCTPYKIMSMH I10 BBIOJTHEHHIO JJA00PATOPHEIX XUMUYECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOJHATH XUMHYECKHIl SKCHEPUMEHT (IPEBPAILECHHsS OPraHWYECKUX BEIIECTB IPH HAarpeBaHUH,
HOJTyYCHHE STUIICHA M M3YYCHHE ero CBOWCTB, KAUECTBEHHbBIEC PEAKI[MH OPraHM4ECKHX BEILECTB, JICHATYPAlUs OCIKOB IIPH HArPEBaHUH, LBETHbIE PEAKIMH OCIIKOB)
B COOTBETCTBHHM C IPaBUJIAMU TCXHHKM OC30IIaCHOCTHM HpH OOpaICeHHH C BEIIECTBAMU U J1AaOOPAaTOPHBIM OOOPYJOBAaHHEM, HPEACTAaBIATH PE3YJIbTATHI
XUMHYECKOr0 SKCIEPHMEHTa B ()opMe 3aIMCH yPaBHEHMI COOTBETCTBYIOIIMX PEaKIuii 1 GOpMyINpPOBATH BBIBObI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIN3HPOBATh XMMHYECKYI0O HH()OPMAIHUIO, MONYyJaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeICTBA MacCOBOH
nHpopMmanuy, HTepHET U ApYyTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIIONATH MPaBUIIa IKOJIOTHYECKH LeI1eCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOH IEATEIBHOCTU B LEJIX COXPAHECHUS
CBOETO 3/0pPOBbsi M OKpPY)KAlOIIEH MPUPOJHON CPe/bl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA JKHBBIC OPraHU3MbI ONPEIENEHHBIX OPraHWYECKHMX BEIIECTB,
oHuMast cMbici nokasaters [1JIK, noscHATh Ha mpuMepax crocoObl yMEHBIICHUS 1 PEJOTBPAICHUS HX BPEAHOrO BO3/CHCTBHS Ha OPraHU3M YeI0BEKa,

UL 00YYAIOIUXCSl ¢ OTPAHMYCHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI: YMCHHE IPHMEHATH 3HAHHSI 00 OCHOBHBIX JOCTYITHBIX METO/aX MMO3HAHHS BEIIECTB U
XUMUYECKUX SIBICHUH;

JUISL CIIETIBIX U CIIA0OBUASIIMX O0YJaIONIMXCS: YMEHUE HCIIONIb30BaTh pesibe(hpHO-TOUEeUHYI0 cucTeMy obo3HaueHuil JI. Bpaiinst juist 3anmcn XUMHYeCKIX

dhopmyu.
11 KJIACC

ITpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O0mas 1 HeopraHH4IecKasi XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTD NPEACTABICHUN: O XUMUYECKOI COCTABIIIOIIECH eCTECTBEHHO-HAYIHOH KapTHHBI MUPA, POJIM XUMHUH B ITO3HAHHUY SIBIICHUN IPUPOMBI,
B ()OPMHPOBAHMU MBILIUICHUS U KyJIbTYpbl JUYHOCTH, €€ (PyHKIMOHAIBHOH I'PaMOTHOCTH, HEOOXOJMMON JUIsl PEIICHUs MPAKTHYECKMX 3a/a4 U KOJIIOTHYECKH
000CHOBAHHOT'O OTHOLIEHHUS K CBOEMY 3[0POBBIO U IPHUPOIHOMN Ccpesie;

BIaJICHHE CHCTEMOH XHMHYECKUX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONIME IIOHATHS (XUMUYECKHH DIEMEHT, aToM, H30TOH, S-, p-, d-
JNIEKTPOHHBIE OpPOHUTANIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOISIPHBI 00BEM, BAIEHTHOCTb, DIEKTPOOTPHIATEILHOCTD, CTEIEHb OKHCICHUS, XHUMHYECKas CBI3b
(KOBaJIeHTHAs, MOHHAsI, METaJUIMYecKasi, BOJOPOAHAs), KpHCTAIMYeCKas PEIIETKA, TUIBl XUMUYECKUX PEaKlUil, pacTBOp, JJIEKTPOIUTHI, HEICKTPOIUTEL,



JNEKTPOIUTHYECKAsT JUCCOLMAIIMS, OKUCIHMTENIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOW pPEaKIMH, XMMHYECKOEC PABHOBECHE); TCOPHHM W 3aKOHBI (TEOpHs
2JIEKTPOIUTHUECKON JTUCCOIMAuy, ieproandeckuii 3akoH /I. M. MenzeneeBa, 3akoH cOXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHsI U MPEBPAICHUs] SHEPTHU
MIPU XUMHUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XMMHUH, MHPOBO33PEHUECKUE 3HAHUS, JISKAIUEe B OCHOBE NMOHMUMAHMS NMPUYUHHOCTH U
CHCTEMHOCTH XHUMUYECKHUX SIBICHHUI, (DAKTOIOTHIECKUE CBEICHHUSI O CBONCTBAX, COCTABE, MOTYyYCHUH U 0E30MIACHOM HCIIOIb30BAaHUH BXKHEUIINX HEOPTraHHIECKUX
BEIIECTB B OBITY U MPAKTHYECKOMN JIEITEILHOCTH YEI0BEKa;

c¢(OPMHUPOBAHHOCTh YMEHUH BBISBISITH XapaKTEPHbIC NMPU3HAKK MOHATHH, YCTaHABIMBATh MX B3aWMOCBS3b, HCHOJIB30BaTh COOTBETCTBYIOIIHE TTOHATHS
MIPY ONMCAHUH HEOPTaHWYECKHX BEIIECTB M MX MPEBPAILCHUIA;

c(OPMHUPOBAHHOCTh YMEHHUIl HCIIOJIB30BaTh XMMHUYECKYIHO CHMBOJIMKY JUIS COCTaBJICHHS (DOPMyJ BEIIECTB M YPaBHEHHM XUMHYECKHX pPEaKIWi,
cucreMatndeckyto HoMmeHkaatypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTIEIBHBIX HEOPraHUYECKUX BEILECTB (YrapHbIi ras, yriIeKUCIbli ra3, aMMHUaK, rameéHas
U3BECTh, HEeTalIEHast U3BECTb, IMThEBAs COMA, TUPHUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHUIl ONpPEAENATh BAICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKHX DJIEMEHTOB B COCAMHEHHAX PA3JIM4YHOIO COCTaBa, BUJ
XMMHYECKOW CBs3M (KOBAJCHTHAs, MOHHAs, METAJUINYECKas, BOAOPOJHAS) B COCAMHEHUSAX, TN KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHas,
MOJICKYJISIpHAsl, HOHHAS, METAJUINYECKast), XapaKTep CPe/ibl B BOTHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHCHHUI;

c¢(hOPMUPOBAHHOCTh YMEHHI YCTAHABIIMBATH MPUHAUICKHOCTh HEOPraHUUIECKHX BELIECTB M0 UX COCTAaBY K ONPEISIEHHOMY KJIacCy/TpyIie COSANHECHUIA
(mpocThle BEIEeCTBa — METAIUIBI M HEMETAJLIbI, OKCHIIbI, OCHOBAHMSI, KUCIIOTBI, aM(pOTEPHBIC THAPOKCHIbI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHII pacKpbIBaTh CMBICH mepuoandeckoro 3akona JI. V. MenzaeneeBa M AEMOHCTPHPOBATH €r0 CHCTEMATH3HPYIOLIYIO,
00BSACHUTENBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHMI XapaKTEpH30BaTh 3JICKTPOHHOE CTPOSHHME AaTOMOB XMMHYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepumoandeckoil cucTeMbl
xuMuueckux aneMeHToB J[. 1. MeHneneeBa, UCTIONB3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPIeTHYCCKHE YPOBHMY, OOBSICHATH 3aKOHOMEPHOCTH
HU3MCHEHHUS CBOWCTB XUMHYECKHX JIEMEHTOB U MX COSIUHEHHH 10 TIeproaM 1 rpyrnmnam [leproauyeckoil cCuCTeMbl XUMHYEeCKUX 31eMeHToB [I. 1. Meneneesa;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMMCHIBATH) OOIIME XHMUYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB pAa3IMYHBIX KJIACCOB,
MOJTBEPXKIATh CYLIECTBOBAHNE T€HETUUYECKON CBSA3M MEXy HEOPraHMYECKUMHU BEIIECTBAMU C OMOILBIO YPABHEHUIH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLIUi;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XMMHYECKUE DPEAKIMU IO PA3IMYHBIM NpPU3HAKaM (YUCIY M COCTaBy PEarupyroluxX BELIECTB,
TemIoBoMy 3 (HEeKTy peakiuu, U3MEHEHHUIO CTETICHEH OKUCIICHHUS JJIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTalh3aTopa);

c(OPMUPOBAHHOCTh YMEHHH COCTABIISATH YPAaBHEHHS PEaKIMi Pa3IMYHBIX THUIIOB, IOJHBIC W COKpPAIIEHHBIC YPAaBHEHHS PEaKLii MOHHOTO OOMEHa,
YUUTBIBAsl YCIOBUSL, TIPH KOTOPBIX 3TH PEaKUK UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH NPOBOJHUTH PEAKLUH, MOATBEPIKAAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PAclO3HABATh
OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c¢(OPMUPOBAHHOCTh YMEHHUH PAcKpbIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH IMOCPEICTBOM COCTABICHUS HJICKTPOHHOrO OajaHca
9THX peaKIHii;

c(OPMUPOBAHHOCTh YMEHHUIl OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOI pEaKkuuH OT Pa3IM4HBIX (HAaKTOPOB; XapaKTep CMEIICHHS XHMMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHeLIHEro Bo3aeicTeus (npuniwi Jle [larense);

chopMUPOBAHHOCTh YMCHHUH XapaKTEPH30BaTh XMMHYCCKUE MPOLIECCHI, JISKALINE B OCHOBE IPOMBIIUICHHOTO MOJIYYCHHUS CEPHOH KUCIOTHI, aMMHUaKa, a
TaroKe cHOPMUPOBAHHOCTD MPEICTABICHUH 00 OOIIMX HAYYHBIX MPUHIMIIAX M IKOJIOTHYECKUX MPOOIeMax XUMHYECKOr0 IPOU3BO/ICTBA;

¢(hOPMUPOBAHHOCTH YMEHU1 POBOIUTH BHIYMCICHHS C UCIIOJIb30BAHUEM TTOHATHS «MacCcoBast 0JIS BEIIECTBA B PACTBOPE», 00EMHBIX OTHOILICHHUH Ta30B
MIPU XUMUYECKHX PEaKLHUIX, MACChl BEIIECTBA HIIM 00BbEMA Ia30B 110 M3BECTHOMY KOJMYECTBY BELIECTBA, MACCE WIIM 00BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIUIOBOTO A(eKTa peakuy Ha OCHOBE 3aKOHOB COXPaHEHHsI MAaCChl BEILIECTB, PEBPAILCHUS U COXPAHEHHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTH YMEHHIA COOJIOIATh MPaBHJIa MOJIb30BAHUS XMMHUUECKOM MOCY/I0i 1 T1a00paTOpHBIM 000PYI0BaHHEM, a TAKKE TPaBUIIa OOpaLICHHUS
C BEIECTBAMH B COOTBETCTBHY ¢ HHCTPYKLIMSMH I10 BBIOJTHEHHIO JJA00PATOPHEIX XUMHUYECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBIIOIHAT XMMHYCCKUI SKCIIEPHUMEHT (Pa3ioKEHUE MEPOKCHAA BOJOPO/A B MPUCYTCTBUU KaTalH3aTopa,
orpeeeHHe CpeIbl PACTBOPOB BELIECTB € IIOMOIIBIO YHHBEPCATBHOTO HHIANKATOPA, BIMSIHIE Pa3InYHbIX (JaKTOPOB Ha CKOPOCTh XUMUUYECKOH PEaKIiU, PEaKIin
HMOHHOTO OOMEHa, KaUeCTBEHHBIC PEaKIUH Ha cynb(ar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KaTUOH aMMOHWUS, PELICHHE SKCIIEPUMEHTAIbHBIX 3aJa4 MO TeMam
«Metamiby u «HemeTamnbl») B COOTBETCTBHM C NpaBHIAMH TEXHUKH OC30IaCHOCTH NpPU OOpAIlCHHH C BELIECTBAMH M J1a0OPaTOPHBIM 00OpYIOBaHUEM,
MPE/ICTABIIATh PE3YJIbTAThl XUMHYECKOTO 3KCHEPHMEHTa B (pOpMe 3alKCH ypaBHEHHH COOTBETCTBYIOIIMX PEakIMid M (OpMyIHUpOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OpMUPOBAHHOCTh YMEHUIl KPUTHYCCKH aHATU3HPOBATh XMMHYCCKYI0O HH()OPMALHIO, MONYYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaLUH, IHTepHET U Apyrux);

c¢(OPMUPOBAHHOCTh YMEHUI COONIOAATH IPAaBUIIa SKOJIOTHYECKU LIENecO0OPa3HOro MOBEICHUS B OBITY U TPYJOBOM AEATEIBHOCTH B LIEIAX COXPAaHEHHS
CBOCTO 37I0POBbSl M OKPY’KAarOLICH MPUPOTHOM Cpenbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HAa YKHMBBIC OPTaHM3MBI OINPENCNEHHBIX BELICCTB, MMOHUMAs CMBICIT
nokazatens [1JIK, HosCHATh Ha IpuMepax CocOObl YMEHBILICHHUS U MPEIOTBPALICHHS HX BPEIHOTO BO3ACHCTBYS HA OPraHU3M YEJIOBEKa;

JUIsL 00YJAIONIUXCSI ¢ OTPAHMYCHHBIMI BO3MOXKHOCTSIMH 3/{0POBBSI: YMEHHE PHMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX II03HAHUS BEIIECTB U
XMUMHUYECKUX SBJICHHUIA;

JUTSL CIICTIBIX U CITA00BUASAIIMX OOYJAIOUIMXCS: YMEHHE HCIOIb30BaTh Pelibe(hHO-TOUCUHYIO cucTeMy obo3HaueHuit JI. Bpaiinst mist 3anucu XUMHYECKUX

hopmyi.
TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
KoimuecTBo yacoB
Ne HaumeHoBaHuUe pa3/es10B U JJieKTpoHHbIE (LU PpOBbHIE)
Konrpoabnbie IIpakTnyeckue
n/n TeM NPOrpaMMbI Bceero o0pa3oBaTeJibHbIe pecypchl
padoTbI padoThI
Paspen 1. TeopeTnyeckne 0OCHOBBI OPraHAYeCKOi XUMHHI
IIpenmer oprannueckoi
11 xumun. Teopus cTpoeHus 3
’ OpraHUYECKUX COCTUHEHUH A.
M. Bytneposa
Hroro no pazaemy 3
Pazznen 2. Yriesogopoast
21 IpenenbHbIe yriIeBOAOPOABI 5
’ — aJIKaHbI
Henpenenbhbie
2.2 YTJIEBOZOPO/IbI: AJIKEHBI, 6 1
aJIKaHeHBI, AIKHHBI




23 ApomaTuyeckue )
YTJIEBOJOPOABI
IIpupoaHbIe HCTOYHHKU
2.4 YIJIEBOAOPOJOB U UX 3 1
nepepadoTKa
Hroro no paznmeny 13

Pazpen 3. Kucnoponcouepmamue OpraHuvyecKue CoeIMHeHUs

3.1 Cruptbl. ©enoun 3

30 Anpnerunsl. KapooHosble 7 1
’ KUCTOTHI. CIOXKHBIE 3HPEI

33 YrieBoasl 3 2
Hroro no pasueny 13

Pa3nen 4. A3oTcoaep:kamue opraHnyecKue coeJuHeHus

AMUHBI. AMUHOKHCJIOTBI.
4.1 3
Benku
HWroro no pazneny 3

Pasnen S. BeicokoMoieKyJIsipHbIe COeUHEHMS

ITnactmaccsl. Kayuyku.
5.1 2
Bonokna
HWroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
IMPOI'PAMME
11 KJIACC
KonnvectBo yacos
Ne HaumeHoBaHue pa3ie/0B H DJieKTpOHHbIE (1M (POBBIE)
KoHTpoabHbIe IpakTnyeckue
n/n TeM NMPOrpamMMsl Bceero oOpa3oBaTebHBIE PeCypChl
padoThI padoTbI
Pasneu 1. TeopeTnyeckne 0CHOBbI XHMHH
CTpoeHye aTOMOB.
Tlepnoanueckuii 3akoH 1
1.1 Iepuoanueckas cucrema 3
XUMHYECKHX d1eMeHToB J]. 1.
Menpeneena
12 CrpoeHue BelecTBa. 4
’ MHoroo6pasue BeuecTs
1.3 XUMHYECKHE PEaKIUH 6 1 1
Hroro no paszery 13
Paznen 2. Heopranuyeckasi Xumust
2.1 Mertaisl 6 1
2.2 Hemerannbt 9 1 1
23 CBs13b HEOPraHUYECKHUX U )
’ OpraHUYECKUX BELIECTB
Hroro no pasueny 17
Pasnen 3. Xumus u :Ku3Hb
3.1 XuUMUs U )KU3Hb 4
Hrtoro o pazaemy 4
OBIIEE KOJIMYECTBO YACOB I10 4 5 3
[MPOI'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoJinuyectBo yacon DJIeKTPOHHbIE
No Tema vboka Jara uudposbIe
n/n P Bcero Konrpoabusre HpaxkTuyeckue H3y4YeHMs obpa3oBaTteJibHbIE
padoThbI padoThbI

pecypcesl

IIpeamer oprannueckoil xumun, e€

BO3HUKHOBCHUE, pa3BUTUEC U 3HAUCHUC




Teopust CTPOSHHS OPraHUYECKUX
coenuHenuii A. M. Bytieposa, eé
OCHOBHBIC TIOJIOXKCHHS

TIpexacraienue o KiaccupUKauu
opraHudeckux periects. HomeHkiarypa
(cucTemarnyeckas) ¥ TPUBHAIIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB

ATKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHI pax

MertaH ¥ 3TaH — npocreiime
MIPEICTABUTEIN AJIKAHOB

AJIKeHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTWIIEH U NPOIMIEH — MpocTelIne
MPEACTABUTENHN AJKEHOB

TIpaktuyeckas padora Ne 1. «Ilonyuenue
9THJICHA U M3y4CHHUE €r0 CBOWCTBY

Ankanuensl. Byranuen-1,3 u
metuiabyTaauen-1,3. I[lonydenue
CHHTETHYECKOT0 KayuyKa U PEe3HHBbI

10

AJIKHHBI: COCTaB H OCOOCHHOCTH
CTPOEHMsI, FTOMOJIOTHYECKUH P,
AneruiieH — npocTenImii
MPEACTABUTEND AJIKMHOB

11

Brruncnenus no ypaBHeHHIO XUMUYECKOH
peakuu

12

ApeHbl: 0eH301 U TOIyol. TOKCHYHOCTD
apeHoB

13

T'enetnueckas cBs3b yriesoaoponaos,
MIpUHaUIC)KaUX K pa3INIHbIM KJlacCaM

14

IpuposHbIe HCTOYHHUKH YTIICBOAOPOIOB!
HPUPOAHBIL ra3 U MOy THbIC HeTIHbIC
rasbl, He)Tb U MPOIYKTHI €€ nepepaboTKi

ITpupoaHbIe HCTOYHMKH YTITIEBOAOPO/IOB:
TIPHPOAHEII Ta3 ¥ IOy THBIE HeTIHbIE
ra3sbl, He)Th U IPOYKTHI €€ epepadboTKu

16

KonrponbHas paboTa 1o pazaeny
«YTIeBOIOPOIBI»

17

HpeZ[CJ'ILHLIC OTHOATOMHBIC CITUPTHI:
METAaHOJI U 3TaHOJI. Bouopom—xaﬂ CBA3b

18

MHoroaToMHbIE CIIUPTBI: STUIICHTTINKOJIb
U IIMIEPUH

19

DeHOI: CTPOCHHUE MOJICKYIIbI, pr3nueckue
U XMMHYECKUE CBOUCTBA, IPUMEHEHHUE

20

Anpaeruapl: GopMabIeTul 1
areraibaerua. ATEeTOH

21

OHOOCHOBHBIE Npe/IeNIbHbIE KapOOHOBBIE
KHCIIOTBI: MyPaBbUHAS U YKCYCHAsI

22

IMpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHON KHCIIOTBI»

23

CTeapI/IHOBaﬂ 1 OJICHHOBAA KUCJIOTBI, KaK
MIPEACTaBUTEIIN BBICIINX Kap60HOBI)IX
KHCIIOT

24

MBbUa KaK COJIM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBUE

25

CioxHsle 3(GUPBI KaK IPOU3BOJHBIC
KapOOHOBBIX KUCIOT. ['MIpONN3 CI0KHBIX

a¢upos

26

JKupsl: ruaponus, npuMeHeHue,
Ouonoruueckas pojb KUPOB

27

VYrieBonpl: cocTas, KiaccH(UKALHS.
BaxHeiilme npeacTaBUTENN: IIIOK03,
¢bpykTo3a, caxaposa

28

KanMaH 1 OEII0JI03a KaK IIPUPOIHBIC
TIOJIUMEPBL

29

KonrponbHas paboTa 1o pazaeny
«Kucnopoacozaepikaiiye opraHu4ecKue




coeauHenus»/ Beepoceniickas
npoBepouHas padora

OO1mas xapakTepuCTHKa
a30TCOJIEPXKAIIIX OPTaHHIECKHX

30 N N 1 1
coeauHenuii / Beepoceuniickas
IpoBepoyHas pabora

31 AMWHBI: METHJIAMUH ¥ aHUJIUH 1

AMMHOKHUCIIOTHI KaKk aM(oTepHbIe
OpraHUYeCKUe COSIMHEHHUS, UX

32 OuosIornYecKoe 3HaueHue. [1enTH IbL.
Benku kak mpupoIHbIe
BBICOKOMOJIEKYJISIPHBIE COCANHEHUS

33 OCHOBHbBIE TIOHSATHS XUMUHU
BBICOKOMOJICKYJIIPHBIX COBI[PIHCHI/II‘;I

OCHOBHBIE METO/IbI CHHTE32
34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH.
Inactmaccel, Kay4yKH, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10
[MTPOTPAMME

34

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHYeckne
padoTbI

JlaTta
H3y4eHHus.

DJIeKTPOHHBIE
uupposbie
odpa3oBaTebHbIE

pecypest

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTYpaIHs aTOMOB

Ilepuonnuecknii 3axon u [lepnoguueckas
CHUCTeMa XUMHUYECKHX demenToB 1. 1.
MemnzeneeBa, UX CBA3b C COBPEMEHHOH Teopueit
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH H3MEHEHHST CBOICTB
XMMHUYECKUX 3JIEMEHTOB M UX COEIAUHEHHI 110
TpyIIIaM | IeprojaM. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumudeckux aemenToB /.M. MeHeneeBa B
Pa3BUTHH HAYKH

CrpoeHue BeuecTBa. XMMUYECKas CBA3b, €
BUJIBI; MEXaHU3MBI 00pa30BaHMUs KOBAJIEHTHOH
cBs3H. Bogoponuas cBs3b

BasleHTHOCTB. DIEKTPOOTPHIIATENEHOCTD.
Crenenb okucieHus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS

TTonsiTue o JUCIIEPCHBIX CUCTEMAX. Wctunanbie
1 KOJIJIOUJHBIE PAaCTBOPEI. MaccoBas gost
BEIIECTBA B paCTBOPE

Knaccudukanuus u HoMeHkIaTypa
HEOpraHMYECKUX coeanHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3INYHBIX
KJIaCCOB

Kiraccuduxarus XMMUYECKUX PeaKkiiii B
HEOPraHNYEeCKOW 1 OPraHUYECKOH XUMHUU.
3aKOH COXpaHEHHUs MAcChl BEIECTB; 3aKOH
COXpaHEHHUs! ¥ IIPEBPALLECHUS SHEPTHHU IIPU
XUMHYECKUX PEaKIUsIX

Ckopocts peaknun. OOpaTHMbIE PeaKIH.
XUMHYECKOE PaBHOBECHE

10

TIpakTuyeckas padora Ne 1. «Bnusiaue
pa3MYHBIX (pAKTOPOB Ha CKOPOCTH
XHMHYECKOH PEeaKIUm)

11

Onekrponurnyeckas aucconuanus. [lonsrue o
BOJIOPO/IHOM TMoKazaTtene (pH) pactBopa.
Peaxuuu nonnoro oomena. ['maponus
OpraHMYeCKUX U HEOPTaHUYECKUX BEIIECTB

OKHCITUTEIFHO-BOCCTAHOBUTENBHBIC PEAKIHH.
TToHsiTHE 00 IEKTPOIIH3E PACIUIABOB H
PacTBOPOB coJiei




13

KonrposnbHas paboTa 1o paszaeny
«Teopernueckne OCHOBBI XUMUM»

Merasuisl, ux nojoxenue B [lepuomuaeckoit
CHCTeMe XMMUYecKuX semenTos J1. 1.
MenzerneeBa 1 0COOEHHOCTH CTPOCHHUSI AaTOMOB.
OO61ue Gpu3nyeckre CBOHCTBa METAILIOB

15

CrutaBel METAJIIOB. DJIEKTPOXUMHYECKUH P
HAMPSHKCHUI METaIOB

16

XHWMHUYECKHE CBOMCTBA BAKHEHIIIMX METAIIJIOB
(HaTpui, Kanui, KaJbUKi, MarHuH, aTFOMUHUIT)
M MX COCIUHEHHUH

17

XVMHUUECKHE CBOMCTBA XpOMa, METU U X
COCIMHCHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, XKeJe3a U UX
COEUHEHUN

Ipaxriyeckas pabora Ne 2. "Permenne
9KCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe
«Metasuibi»"

20

Hewmetamnnel, ux nonoxxenue B Ileproandeckoit
CHCTEME XUMHUYECKHUX demenToB 1. 1.
MeHzeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB

21

Duzpyeckre CBOMCTBa HEMETAIIOB.
ANI0TpONHs HEMETAJUIOB (Ha IpUMepe
KHCII0po/a, cepbl, hocdopa u yriaepona)

22

XUMHUUECKHE CBOWCTBA raJIOTeHOB, CEPhI U X
COCIMHCHU

23

XuMu4ecKue CBOWCTBa a30ta, hochopa u ux
COEIUHEHUN

24

XUMHYECKHE CBOWCTBA YIiepoia, KpEMHHUS U
HMX COCIUHEHUH

25

IIpuMeHeHne BaXXHEWIINX HEMETAILUIOB U UX
COEUHEHUN

26

O000IIeHHE U CHCTEMATH3alKsl 3HAHHIA 110
teme «HemeTauibly. Beraucienus mo
ypaBHEHHSM XUMHYECKHUX PEaKIHil i
TEPMOXUMUYECKUE PACUETHI

27

Ipaxtiyeckast padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 337124 110 TeMe
"Hemerasmbr"»

28

KOHTpOJ’IBHaH pa60Ta 1Mo TemMaM «MeTauib u
«Hemerammbny

29

HeopraHqucxHe 1 OPraHu4€CKHUE KUCIIOTHI.
HeopraﬂnquKne 1 OPraHu4€CKHUE€ OCHOBAHUA

30

AM¢oTepHbIe HeOpraHUIECKHE U
OpraHu4ecKue coequHeHus. I eneTuyeckas
CBSI3b HEOPIaHUUYECKUX M OPTaHUYECKUX
BEILECTB

31

Poab xuMuu B 00ecnieUeHUN YKOIOTHYCCKOM,
9HEPreTUYECKO U MUIIEBOH O€30M1acCHOCTH,
Pa3BUTHH MEAUIMHBI

32

IMpencraBnenus 06 00X HAYYHBIX
NPUHIMIAX IPOMBIIIIEHHOTO MOJTYYEeHHUs
Ba)KHEHIIUX BelecTB

33

YenoBek B MHUPE BELICCTB U MAaTCPHUAJIOB

34

XuMmust 1 370pOBbE YEITOBEKA

OBIIEE

KOJIMYECTBO YACOB I10 ITPOTPAMME

34

MPOBEPSIEMBIE TPEFOBAHMSI K PE3YJIBbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
IIpoBepsieMble MpeAMeTHbIE Pe3yJILTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/ILHOIl IPOrpaMMBbI CpeIHero o041ero
NpoBepsieMOro
ponep o0pa3oBaHus
pe3yJabTaTa
1 Teopernueckre OCHOBbI OPraHUYECKON XUMHUU




ChopMHPOBaHHOCTh MPEICTABICHUH O XUMHUYECKOH COCTAaBISIOIICH €CTECTBEHHOHAYYHOW KApTHHBI MHpPA, PO XUMUH B
NO3HAHMH SIBJICHHUIl NPUPOABI, B (HOPMHUPOBAHMUM MBILUICHHS U KYJIBTYpbI JINYHOCTH, €€ (YHKIMOHAJIBGHOH IPaMOTHOCTH,
HEOOXOAUMON [UIS PeIIeHHs NMPaKTUYECKHX 3aJad U IKOJIOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY 3IO0POBBIO H

TIPUPOIHOIL cpene

BriaseHue cucTeMON XMMHYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONIME IOHSTHSA (MOJIEKyJa, BaJCHTHOCTb,
JNIEKTPOOTPHLATEIBHOCTD, CTEIICHb OKUCIICHHS, XUMUUYECKasl CBS3b, MOJb, MOJISIPHASL Macca, MOJIPHBIA 00BEM, YIIIepOAHBIH
cKeneT, (YHKIMOHANbHAS TPYyIINa, pagukal, H30MepHs, H30MEpbl, TOMOJOTHYECKHIl DPSAH, TOMOIOTH, YIIEBOAOPOIEIL,
KUCJTIOPOA- M a30TCOAEpIKAallUe COCTHHEHHs, OHOJIOTHYECKHM AaKTHBHBIE BelIecTBa (YITIEBOABI, JKHPBI, OEIKH), MOHOMED,
MOJNIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COGIMHEHMS); TEOPHHU M 3aKOHBI (TE€OpHsS XHMMHYECKOTO CTPOCHHS
oprannyeckux BemecTB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CHUMBOJNYECKHH S3BIK XMMHH, (AKTOJOTHIECKHE CBEACHUS O
CBOIICTBaxX, COCTaBe, MOJYYEHUH M 0E3011aCHOM HCIIONB30BAHUM BAKHEHIINX HEOPraHMYECKUX U OPraHWYECKUX BELIECTB B

6I)ITy n HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU YCIIOBCKa

C(pOpMHpOBaHHOCTB yMeHI/Iﬁ BBIBJIATE XapPaKTCPHBIC INPU3HAKHU HOHﬂTHﬁ, yCTanaBjIMBaTh HUX B3aHMMOCB3b, HCIIOJIbB30BaATh

COOTBETCTBYIOIINE IMOHATHUS TIPU OIMMCAaHUU COCTaBa, CTPOCHUS U HpeBpameHm‘z’[ OpPraHu4Ye€CKuX COe[IHHCHI/Iﬁ

c(OpMUPOBAHHOCTh YMEHHH HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpaAIIEHHOI) (POPMYIT OPraHUYECKHUX BEIIECTB M YPABHCHUI XMMHYECKUX PEaKIHUid, H3rOTaBINBATh MOJCIH

MOJIEKYJI OPTaHUYE€CKUX BEUIECTB AJIA UIITIOCTPAIIUU UX XUMHUYECKOT'O U TIPOCTPAHCTBEHHOT'O CTPOCHUSA

C¢hopMHPOBAaHHOCTh yYMEHWH YCTaHABIMBATH HPHHAICKHOCTh H3YYEHHBIX OPraHMYECKHX BEIIECTB II0 HX COCTaBy H
CTPOSHHIO K ONpeNeN€HHOMY Kiaccy (TpyIIie) COCAMHEHUi (YrJIeBOJOPOABI, KHUCIOPOA M a30TCOAEpIKALINE COSTUHCHHMS,

BBICOKOMOJIEKYJIIPHBIE COCANHECHN), 1aBaTh HM Ha3BaHUS 0 cucTeMaTndeckoil HomeHkinatype (IUPAC)

C(I]OpMHpOBaHHOCTB YMEHUS OTIPEACIIATE BUAbI XAMHYECKOU CBSI3U B OpPraHu4Y€CKUX COCAUHEHUAX (OL[I/IHapHBIe n KpaTHLIe)

C(bOpMPIpOBaHHOCTB YMEHUS TIPUMEHATH: II0JIOKEHUSI TEOPHUU CTPOCHUS OPraHUYECCKUX BEIICCTB AM. ByTnepOBa JUTsT

00BSICHEHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, 3aKOH COXPAaHCHHUS MAaCChl BEIIECTB

yI‘HeBOI[OpOI[BI. KHCHOPO)ICOI[CP)K&H.IHG U a30TCOACPIKAIIUE OPraHUICCKUE COCAUHEHUS. BBICOKOMOHeKyHHpHHe COCTMHCHUA

2.1

C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ TIPUBOAUTE TPUBHUAJIBHBIC Ha3BaHUA OTACJIBbHBIX OPraHHUYCCKUX BECILICCTB (STI/IHCH, TIPONUJICH,
AlCTWICH, 3TUJICHITIMKOJIb, TJIMLECPHUH, (beHOH, (_’popMaan[erm[, aneTajapAcTrull, MypaBbHUHasA KHCJIOTA, YKCyCHas KHUCJIOTa,

OJIEMHOBAs KUCJIOTA, CTEApUHOBAsA KUCJIOTA, TIIFOKO34a, d)pyKT03a, KpaxMmal, OeJIr0JI03a, I‘J'II/H_II/[H)

2.2

C¢hopMHPOBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3UYECKHE M XHMHYECKHE CBOWMCTBA THITHYHBIX
MPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPTaHWYECKHX BELIECTB (METaH, 9TaH, STHWJICH, MPOINWIICH, alleTWieH, OyTraaueH-1,3,
MeTuiOyTaanen-1,3, OeH30I1, METaHOJ, STAHOJ, YTUIICHIIIUKOIb, TIUIEPHUH, (PEHOJ, aleTalbJIeru]l, MypaBbHHAs U YKCYCHas

KHUCTIOTSL, TTTI0K03a, KpaxMall, IIeJTI0NI03a, AMHHOYKCYCHAsl KHCIIOTa)

2.3

C(l]OpMI/IpOBaHHOCTB YMEHUS HWUIIOCTPUPOBATH TCHETHYECKYIO CBA3b MEXKAY TUINHUYHBIMHU INPEACTABUTCIIAMU PA3JIUYIHBIX

KJTaCCOB OPraHMYCCKUX BCUICCTB YPABHCHUSAMH COOTBETCTBYIOIUX XHUMHYCCKHUX peaKI_II/Iﬁ C HCHOJIB30BAHUEM CTPYKTYPHBIX

Gopmys

24

ChopMHEPOBAaHHOCTh yYMEHHUS XapaKTePHU30BaTh HCTOYHHKU YIJICBOJOPOJHOTO CHIPbs (HE()Th, MPUPOAHBIA ra3, Yroib),

CHocoObI MX MepepaboTKH U MPAKTHYECKOE IPUMEHEHUE MTPOYKTOB MepepadboTKu

Xumus v Ku3Hb. PacuéTor

3.1

C(I]OpMHpOBaHHOCTB yMeHHI’I BJIAACTH CHUCTEMOIi 3HaHUI 00 OCHOBHBIX METOAAaX Hay4YHOI'O IO3HaHUs, UCIIOJIb3YEMBIX B XUMHUHU
TIpU U3YyYCHHUU BCHICCTB U XUMHYECKUX SIBJICHHUIA (Haﬁnwne}me, HU3MEPEHUE, DKCIICPUMEHT, MOHeJ’II/IpOBaHI/IC), HCIIOJIB30BaTh
CUCTCMHBIC XUMWYCCKUEC 3HAHUA IJIA HPUHATHAA pemex-mﬁ B KOHKPETHBIX KU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIICCTBAMU U

HX NIPUMCHECHUEM

32

ChopMHUPOBaHHOCTh YMEHHH COOIIONATH NMPaBUIIA MOJIb30BAaHUS XMMHUUYECKOH MOCYA0H U 1abopaTopHBIM 000pyHOBaHHEM, a
TaKXKe MpaBHiIa OOPAIICHUS C BELICCTBAMH B COOTBETCTBUM C HHCTPYKLHSAMH O BBIIOJHEHUIO JIAOOPATOPHBIX XHMHYCCKHX

OIIBITOB

33

ChopMHPOBaHHOCTh YMEHHH IIAHUPOBATH U BBINONIHATh XUMUUYECKHN YKCIIEPUMEHT (IPEBPAICHHs OPraHUYECKUX BEIEeCTB
IIPH HarpeBaHHU, IIOTyUeHHE STUICHA U U3yYEHHE €r0 CBOHCTB, KAUECTBEHHBIE PEAaKIIMU OPraHUYECKUX BEIECTB, ICHATYpaLHs
0ENKOB NPH HarPEeBaHHUH, LIBETHbIC PEAKIMU OCIKOB) B COOTBETCTBHH C NMPABUJIAMH TEXHHKU 0€30MAaCHOCTH NP OOpaLeHUH ¢
BEIIECTBAMH U JJA0OPATOPHEIM 00OpPYHOBAaHUEM; IPEJCTABISATE PE3yJbTaThl XMMHYECKOIO JKCIIEpHMEHTa B (opMe 3aIHCH

ypaBHeHHP’I COOTBETCTBYIOIINX peaKHHI)’I n d)OpMyJ'II/IpOBaTI) BBIBOJIBI Ha OCHOBE 3THX PE3YJIbTaTOB

3.4

C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ NPOBOAUTDH BBIYUCICHHUS 10 XUMUYECKUM YpPaBHCHUAM (MaCCLI, 06‘béMa, KOJIMYECTBA UCXOJHOI'O
BEIIECTBA UK MPOAYKTA PEAKIUU 110 U3BECTHBIM Macce, O6’béMy, KOJIMYECTBY OJHOI'O M3 MCXOAHBIX BEIICCTB UJIN IMTPOAYKTOB

peakuum)

35

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ KPUTUYECKU aHAJIM3UPOBATE XUMUYECKYIO I/IHCl)OpMaHI/IIO, MOJIy4a€MyI0 U3 pasHbIX UCTOYHHUKOB

(cpexncTBa MaccoBoit nHpoOpManyy, ceTb MHTEpHET U Apyrue)

3.6

C¢hopMHPOBaHHOCTh YMEHHIT COOJIIONAaTh IPaBHIa OJKOJIOTHYECKH IIEJICCOOOPAa3HOTrO IOBENCHHS B OBITY M TPYIOBOH
JIESITENIbHOCTH B LIEJISIX COXPAaHEHHsI CBOETO 3/I0POBbS U OKPYIKAIOIICH MPUPOIHOI Cpejibl, 0CO3HABATH OMACHOCTH BO3/ICHCTBHS
Ha YKUBbIE OPTaHU3MBI OMPEIETEHHBIX OPTAHMYECKUX BEHIECTB, MOHUMAs CMBICT mokasaress [IJIK (mpenenbHo Moy cTuMOii
KOHIIEHTPAIINH), MOSCHITh Ha MPUMEPAx CIOCOOBI YMEHBIIEHHS U NPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBHS HAa OPraHU3M

YCJIOBCKa




11 KJIACC

Kon
MpoOBEPIEMOro
pesyJbTrara

IIpoBepsiemMble MpeIMeTHbIE Pe3YIbTATHI OCBOEHHS OCHOBHOI 00Pa30BaTe/IbHOI MPOrPAMMBbI CPe/IHEro 001ero
odpa3oBanus

1

TCOpCTI/I‘{CCKHe OCHOBBI XUMHH

1.1

Brnanenue cucremMoll XMMHYECKMX 3HAHMH, KOTOpas BKJIFOYAET: OCHOBOIOJATAIONIME IMOHATHS (XUMUYECKHH 3JIEMEHT, aToM,
9NIEKTPOHHAsT 000JI0UKa aTOMa, §-, P-, d-OIEKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULIATEIBHOCTD,
CTEIeHb OKHCIICHHS, XHMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbEM, KPUCTAIUTHYECKAs PEIIETKA, TUITbI XUMHIECKHUX
peakumii (OKUCIHUTENEHO-BOCCTAHOBUTENBHBIC, 3K30- M 3HIOTEPMHUYCCKHE, PEaKIMH HOHHOrO OOMEHA), PacTBOP, AJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JNEKTPOJIUTUYECKAs! AUCCOIMALHS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOIM PEaKIMu, XUMHYECKOE
paBHOBECHE); TEOPHU U 3aKOHBI (TEOPUs DICKTPOIMTHYECKOH aucconmanmu, Ilepuonmueckuit 3akoH .M. Menneneesa, 3aKoH
COXpaHEHUsT MAacchl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHI $3bIK XHMHUH, (HaKTOJIOTHYECKUE CBEACHHS O CBOICTBAaX, COCTaBe,
HOJyYeHHH ¥ Oe30IacHOM HCIONb30BAHMYM BaKHEHIINX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKON NEATEILHOCTH

YCJIOBEKA

1.2

CdopMHUPOBAHHOCTE YMEHMH BBIABIATE XapaKTEpPHbIE IPU3HAKM M B3aHMMOCBA3b M3YYCHHBIX IOHATUH, NPUMEHATH
COOTBETCTBYIOLME TOHATHUS TP ONMHCAHUU CTPOSHUS U CBOMCTB HEOPraHMYECKUX BELIECTB M UX INPEBPAIIECHUH; BBISABIATH

B3aMMOCBSI3b XUMHYECKHUX 3HAHUH C MOHATHAMHI 1 NPEACTABIICHUAMU JAPYTrUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Bnaﬂe]—me OCHOBHBIMH METOJAaMHU HAYYHOI'0 II03HAHUSA BEIIECTB U XHUMHUYCCKUX SIBJICHUI (Ha6mo;1e]—me, U3MEpPEHUE,

OKCIIEPUMEHT, MOZ[eJII/IpOBaHI/Ie)

1.4

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ onpencyATh BAJICHTHOCTb W CTCHCHb OKHUCICHHUSA XUMHYCCKUX DJJIEMECHTOB B COCAUHCHUAX
pas3Iu4yHoOro cocraBa, BUJ XUMHUYECCKOU CBSI3H (KOBaJ‘IeHTHaﬂ, WOHHasA, MCTaJLTH4CCKasd, BOI[OpOI[Hai[) B COCOIWHCHUAX, THII

KpI/[CTaIIJ'H/I'{eCKOI\/’I peI_HéTKI/I KOHKPETHOT'O BEIIECTBA (aTOMHa}I, MOJIEKYJIsIpHasi, HOHHasl, MeTaHJ’IPI‘{eCKEUI)

1.5

CCl)OpMPIpOBaHHOCTB yMeHI/Iﬁ ONPEACIIATE XapaKTEP CPEABI B BOJAHBIX PAaCTBOPaX HECOPraHUICCKUX COeZ[I/IHeHPH\/'I

1.6

CdopMHUPOBaHHOCTE YMEHHS KIACCH(HUIMPOBATh XMMUYCCKHE pEAKIUM IO PA3IHYHBIM IpPH3HAKaM (YHCIy U COCTaBY
pearupyroLIiX BeLIECTB, TEIIOBOMY d()(EKTy PeaKiny, 3MEHEHHIO CTEIICHe! OKHCICHHUS SJIEMEHTOB, 00PaTHMOCTH PEaKIHH,

YUYaCTHIO KaTallH3aTopa)

1.7

CCI)OpMHpOBaHHOCTL yMeHI/Iﬁ COCTaBJIATh YPaBHCHUA peaKHHﬁ Pas3IMYHbIX TUIIOB, IIOJIHBIE U COKpaILIéHHBIe YpaBHEHUA peakunﬁ

HUOHHOT'O 06MeHa, YUUTBIBast YCJIIOBUS, ITPU KOTOPBIX 3TU PpEAKIUN UAYT 10 KOHLA

C(l)OpMHpOBaHHOCTL yMeHI/Iﬁ NPOBOAUTL pEaKLUWH, IOATBECPKAAIOIINEC Ka4yeCTBEHHBIH COCTaB Pas3iIM4YHBIX HEOPraHUYCCKUX

BCIIECTB, paclio3HaBaTh OIIBITHBIM l'lyTéM HOHBI, IIPUCYTCTBYIOIIXE B BOAHBIX paCTBOpax HEOPraHMIECKUX BEIIECTB

1.9

CdopMHUPOBaHHOCT YMEHHIT PaCKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHil OCPEACTBOM COCTABIICHHS

9JIEKTPOHHOTO GaJlaHca STHX PeaKIuit

1.10

ChopMUPOBaHHOCTh YMEHHIT OO BSICHATD 3aBUCUMOCTb CKOPOCTH XMMHYECKOH PEaKIMy OT Pa3INYHbIX (paKTOPOB

CdopMuUpOBaHHOCTb YMEHHMH OOBSCHATH XapaKTep CMEIIEHHs XHMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO

Bo3ueiicTus (npunuun Jle Hlarense)

OO6m1ast ¥ HeOpraHUYecKas XHUMHs

2.1

ChopMupoBaHHOCTh yMEHMH packpbiBaTh cMbici Ilepuonuueckoro 3akona .M. MeHzneneeBa um IeMOHCTPUPOBATH €ro

CHCTEMATU3UPYIOIILYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PyHKI[HH

22

CdhopMUpOBaHHOCTE YMEHHI XapaKTepH30BaTh JJIEKTPOHHOE CTPOSHHE aTOMOB XHMUYECKHX JIIEMEHTOB 1-4 mepuomos
Tlepuoanueckoii cucremMbl xumuyeckux sneMentoB J[.1. MenzeneeBa, HCIONb3Ysl HOHATHUS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIIIY,
«9HEPreTUYECKHE YPOBHH», OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHUs] CBOMCTB XMMHYECKHMX JJIEMEHTOB U HX COCAMHEHUH Mo

nepuozam u rpynnam Ileproudeckoii cucteMbl XuMuuecKux snemenTos JI.M. Menneneesa

2.3

C¢hopMUPOBaHHOCTb YMEHMH XapakTepu3oBaTh (ONMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB
PA3MYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'EHETHYECKON CBSI3U MKy HEOPraHHYECKUMH BEIIECTBAMH C ITOMOILBIO

ypaBHeHI/Iﬁ COOTBETCTBYIOLINX XUMHUYICCKUX peakum?l

2.4

ChopMUPOBaHHOCTh YMEHHUI yCTaHABIMBATH MMPUHAUIGKHOCTh HEOPraHMYECKUX BELIECTB MO MX COCTAaBY K ONpPEACIEHHOMY
Kiaccy (rpymie) coeIMHEeHHH (IPOCThIE BELIECTBA — METAUIBI M HEMETaUIbl, OKCHIBI, OCHOBAHMS, KUCIOTHI, aM(pOTepHbIC

THIIPOKCHU/IBI, COJIH)

2.5

ChopMHUPOBaHHOCTh YMEHHH HCHOJIB30BATh XMMHYECKYI0 CHMBOJMKY ISl COCTaBJICHHs (OPMYJT BEIIECTB U YpaBHCHHH
XMMHYECKUX peakiuii, cucremarndeckyro HomeHKIaTypy (IUPAC) m TpuBHanbHble Ha3BaHUS OTIEIBHBIX HEOPTaHMYECKHX

BCIIIECTB (yrapHBIﬁ ras, yFHeKHCHBIﬁ ra3, aMMHakK, raméHast HU3BECTD, Heran¢Has U3BECTh, MUTHEBAS COMAa, IMUPUT U Z[pyI‘I/IC)

2.6

CopMHpPOBaHHOCTh YMEHHI XapaKTepH30BaTh (ONMCHIBATH) OOLIME XHMHYECKHE CBOHCTBA HEOPraHWYECKUX BEIIECCTB
Pa3IMYHbIX KJIACCOB, MOATBEPKIATH CYILECTBOBAHUE T€HETHUECKON CBSI3H MEXIy HEOPraHWYECKHMH BELIECTBAMU C ITOMOIIBIO

ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XUMHUYECCKUX peaKuMﬁ

2.7

CdopMuUPOBaHHOCTh YMEHWH IUIAHUPOBATH M BBIIOIHATH XUMUYECKHH JKCIIEPHMEHT (pa3io’KeHHE IIEPOKCHIA BOAOPOIA B
MPUCYTCTBUU KaTalu3aTopa, ONPENENICHUE CPebl PacTBOPOB BELIECTB C IOMOLIbIO YHHUBEPCAIBHOTO MHIUKATOPA, BIMSHHE
pa3IUUHEIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIUH, PeaKIMH MOHHOrO oOMEeHa, KaueCTBEHHBIC PEaKIUH Ha CyIbdat-,

Kap6OHaT- 1 XJIOpUA-aHWUOHBI, HAa KAaTHOH AaMMOHMHA, PCUICHUC OKCICPUMCHTAJIBHBIX 3a1a4 II0 TEeMaM «Metamiby u




«Hemerasib») B COOTBETCTBHU C MPABUJIAMH TEXHHKH O€30IIaCHOCTH HPH OOpAIICHHH C BELIECTBAMH H JIaOOPaTOPHBIM
000pyZOBaHUEM; NPEACTABIATH PE3yJbTaThl XUMUYECKOTO JKCIIEPHUMEHTa B (hOopMe 3alMCH ypaBHEHHII COOTBETCTBYIOLIMX

peaKuMﬁ n CbOpMyHHpOBaTB BBIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB

2.8

CdopMHUpOBaHHOCTE yMEHHUH COOJIIOAATH NMpaBHUiIA ITOJIb30BAHUS XMMHYECKOH MOCYIOH M 1ab0paTOpHBIM 00OpYHOBaHHEM, a
TaK)Ke MpaBiia OOPAILICHHs C BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKLMSIMH IO BBIIIOJHEHHIO JaOOPaTOPHBIX XHMHYECKHX

OITBITOB

2.9

CCI)OpMHpOBaHHOCTL yMeHI/Iﬁ XapaKTEepU3oBaTh XUMHYCCKHUE IIPOLICCCHI, JICKAIIHUE B OCHOBE IIPOMBIIJICHHOTO NOJYYCHUSA
CepHOﬁ KHUCJIOTBI, aMMHaKa, a TaKXe CCI)OpMPIpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00 O6IIH/IX HaYYHBIX MNPUHIOUIIAX U SKOJIOTHUECKUX

l'IpO6J'ICM&X XUMHUYECKOI'0 IPOU3BOACTBA

Xumust 1 KU3Hb. PacuéTel

3.1

CopMUPOBaHHOCTb NPEACTABICHUII O XHMUYECKOH COCTABIIIONICH €CTECTBEHHOHAYyYHON KapTHHBI MHpa, POJNM XHMHH B
MO3HAHWU SIBICHUM INIPUPOABI, B (POPMUPOBAHHU MBIIUICHHS H KyJIbTYpHl JIMYHOCTH, €& (YHKIMOHATFHOH IPaMOTHOCTH,
HEoOXOIMMOW Ul pelIeHHs] NPaKTUYECKUX 3alad U DKOJIOIMYECKd OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3I0POBBIO H

TIPUPOJHOM cpenie

32

CCI)OpMHpOBaHHOCTL yMCHI/Iﬁ KPUTUYECKHU aHAJIM3UPOBATH XUMHUYECCKYIO an)opmaumo, TI0JTy49a€My10 U3 pa3HbIX UCTOYHHUKOB

(cpexncTBa MaccoBOI KOMMYHUKAIWH, ceTh VIHTepHET H npyrue)

33

C(bOpMI/IpOBaHHOCTI) yMCHI/Iﬁ CO6J'I}OL[8.TI> IpaBujia SKOJOTHYECKH uenecooGpa3H0ro TOBCIICHUA B 6I)ITy n prI[OBOﬁ

JEATENbHOCTH B IIENISIX COXPAHEHHUS CBOETO 370POBbS M OKPY>KaOIIeH IPUPOIHOH Cpebl

34

Oco3HaBaTh OMACHOCTh BO3JCHUCTBUS HA JKUBBIC OPraHM3MBI ONpPENENEHHBIX BEIIECTB, MOHMMas cMbicha nokasarens [T/IK,

MOSICHSTH Ha IIPUMEpPax CIOocOObl YMEHbIIEHHUs H IPEAOTBPAIIECHUS HX BPEIHOT0 BO3JCHCTBHS HA OPraHU3M YeI0oBeKa

35

CdopMuUPOBaHHOCTh YMEHUH HMPOBOAUTH BBIUHCICHUS C HCIOIb30BAHHEM HMOHATHS «MaccoBas JOJS BEIIECTBA B PAaCTBOPE»,
00BEMHBIX OTHOIICHHI Ta30B IPU XHMMHYECKHX PEAKIHAX, MAacChl BELIECTBA WM 00bEMA ra3oB IO U3BECTHOMY KOIHYECTBY
BEIIIECTBA, Macce MM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLHU BEIECTB, TEIUIOBOrO 3 (eKTa peaKkiui Ha OCHOBE 3aKOHOB

COXpaHEHH MACChl BEIICCTB, IPEBPALLICHUS U COXPAHECHUS SHEPTIUH

MNPOBEPSAEMBIE 3JIEMEHTbBI COJAEPXKAHUS

10 KJIACC
Kon TIpoBepsieMblii 3J1eMEHT coaepKAHUSA
1 TeopeTnueckne OCHOBBI OPraHUUECKON XUMHH
L1 Ipenmer opranudeckoil XUMUH: ¢ BOSHHKHOBECHHE, Pa3BUTHE H 3HAUCHHE B IIOTyYCHHH HOBBIX BELIECTB M MAaTEPHAIOB. Teopust CTpOCHHs
’ OpraHu4eckux coeauHenuit A.M. ByTnepoBa, €€ OCHOBHBIE MOJOKEHHS
12 CrpykTypHSBIE (hOPMYITBI OPraHUYECKHX BemlecTB. ['oMonorus, nsomepus. XuMuIecKast CBSI3b B OPTaHUYECKHX COCANHCHUSIX — OJUHApHEIE
’ U KpaTHble cBs3u. [IpeacraBinenne o knaccH)UKANE OPraHUYECKUX BEIeCTB
13 Homenknatypa OpraHHYecKHX COEAMHEHUH (CHcTeMaTHdeckas) M TpPHBHAIbHBIE HA3BaHMS BAaKHEHIIMX IpeACTaBHTENell KiIaccoB
’ OPraHHYeCKHX BEIIECTB
2 VYrneBogopoast
21 AJIKaHBI: COCTaB U CTPOCHHE, FOMOJOTHYECKHIl psia. MeTaH M 3TaH — IpocTeiiline NpecTaBUTeIN alKaHOB: (GH3NUECKUE M XUMUYECKHEe
' cBoifcTBa (peaKIMy 3aMeIIeHHs U TOPSHHS), HAXOXKACHUE B IPHPOJIE, IOTyYeHHE U IPIMECHEHHE
AJIKCHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psifl. DTWICH M HPOIWICH — IPOCTEHINHE INPEJCTAaBUTENN AIKCHOB: (U3MYECKHE H
2.2 XMMHYECKHE CBOMCTBA (peaklMy THUIPHPOBAHMS, TaNOTCHHPOBAHUS, THIpPATalliM, OKHCICHHS U IIONUMEpPH3aINH), IONydeHHEe WU
IIPIMEHCHHUE
23 Ankanuensl: Oyraaues-1,3 u metuinOytaaueH-1,3: cTpoeHne, BaXHEHWIINE XUMHYECKUE CBOMCTBA (peakuus nojaumepusaiun). [lonyyenue
' CHHTETHYECKOT0 KaydyKa U Pe3HHBI
24 AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psill. ALETHICH — MPOCTCHINNH MPeICTaBUTEINb AJIKHHOB: COCTaB, CTPOCHHE,
’ (u3nUecKye U XUMHYIECKHe CBOHCTBA (peaKIUH THAPHPOBAHNUS, TaIOTCHUPOBAHMS, THPATalliH, TOPEHHS), IOTydeHHE U IPIMEHEHHE
Apensl. benson: cocras, crpoeHue, (Gu3MUYecKHe M XUMHYECKHE CBOMHCTBA (peakUWH TaJOrCHHPOBAHUS M HHUTPOBAHUSA), HOJNYYCHHE H
2.5 npuMenenne. Toyorn: coctas, cTpoeHue, GU3NUECKHE U XUMUYECKHE CBOMCTBA (PeaKIHU TaJIOTeHUPOBAHNS W HUTPOBAHHS), NOJIyYeHUE U
mpuMeHeHHe. TOKCHIHOCTE apeHoB. ['eHeTHueckast CBA3b MEX/IY yIIICBOJOPOAAMH, IPUHAIIEKAIINMY K Pa3IHIHBIM KJIacCaM
IIpuponHble HCTOYHHKH YriaeBOZoponxoB. IIpuponHsiii ra3 u mnomytHele HedTsHble ra3pl. Hedts u e€ mpoumcxoxaeHue. CrocoOs
2.6 nepepaboTKH HeTH: MeperoHka, KPeKUHT (TePMHYECKUH, KaTaluTHIeckuil), muponus. IIpoaykTs! nepepaboTku HedTH, X IPHUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroib H IPOgyKTHI €ro HepepaboTKu
3 Kucnoponconepikamue opraHI4ecKie COeIHHCHUS
31 IIpenenbHble OXHOATOMHBIE CIUPTHL. METaHON M JTaHON: CTpOCHHWE, (DH3MYECKHe U XHUMHYECKHEe CBOWCTBA (peakuUH C aKTHBHBIMU

METajulaMH, TaJIOT€HOBOAOPOAaMHU, FOpeHI/IC), TIPUMEHEHHUE. BO,I[OpO,I[HBIe CBA3U MEXKAY MOJIEKYJIaMH CIHPTOB. HeﬁCTBHe METaHOJIa "




JTaHOJIa HA OPraHU3M 4YelloBeKa. MHOr0aTOMHBIE CIIMPTHI. DTHICHIVINKONb U [IMLEPUH: CTPOCHHE, (PU3MYECKHE M XMMHUYECKHE CBOICTBA
(B3aMMoOAEICTBIE CO ILEIOYHBIMM METAJUIAMM, KayeCTBEHHAs peakLus Ha MHOIOaTOMHbIE CIMpTHI). JleiicTBME Ha OpraHu3M 4esoBeKa.

HpHMeHeHI/IC TIIMIEPUHA U STUJICHITIUKOJISA

3.2 DeHou: CTpOSHHE MOJIEKYJIbI, QH3UUECKUe U XUMHUYeckue cBoiicta. Tokcnunocts (enona. [Tpumenenue peHona
313 Anbaerunpl M KeToHbl. DopManbaerui, aueTaubAerHa: CTpoeHHe, (H3MYeCKMEe M XUMHYECKHE CBOMCTBA (PEaKUUM OKHCICHUS |
BOCCTaHOBJICHUSI, KAUECTBEHHBIC PEAKLMH), IOJIyYCHUE H IPUMECHEHHE
OnHOOCHOBHBIE IpeJiebHbIe KapOOHOBBIE KUCTIOTH. MypaBbHHAs U YKCYyCHAasl KUCIOTBI: CTpOeHHE, GH3MUECKUe H XUMUUYECKHE CBOICTBa
3.4 (cBoiicTBa, 00mMe I Kiacca KUCIOT, Peakiys TepHdUKAIMK), TOodyueHrne U npuMeHenne. CTeaprHOBas M OJICWHOBAsl KHCIOTHI Kak
MPEeJICTABUTEIIH BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIee JeiicTBre
35 CroxxHble 3(UpPBI KaK MPOU3BOIHbIC KAPOOHOBBIX KUCIOT. ['maposin3 ciaoxHbiXx 3¢upos. XKupsl. I'naponaus sxupos. [IpuMeHeHne XHPOB.
Buonornyueckast posb JKHPOB
VYrneBonpl: cocTaB, KIacCHMHUKALMSA YIICBOAOB (MOHO-, OH- M MOJHCaxapujbl). [II0Ko3a — MPOCTEHIINI MOHOCAxXapua: OCOOCHHOCTH
CTPOCHHST MOJIEKYJIBI, (PH3NUECKIE U XHMHYECKHe CBOMCTBA (B3auMozeiicTeue ¢ ruapokcuaom meau(ll), okucnenne aMMuauHbIM pacTBOPOM
3.6 okcuna cepedpa(l), BoccraHoBIICHNE, OpOXKEHHE IIIIOKO3bI), HAXOXKJICHHE B HPHPOJE, NPUMEHEHHe, Ononormdyeckas poss. dorocuHres.
DpykTo3a Kak H30Mep ITIOK03bL. Kpaxman u memtonosa Kak MpHpogHbIe monuMepsl. CTpoeHne KpaxMana U HelIrono3sl. dusnueckue u
XMMHYECKUE CBOUCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs PEaKIUs C HOL0M)
4 A30TcOonepKalyue OpraHuIeCcKue COCTUHEHUS
41 AMUIHOKHCIIOTHI Kak aM(OTepHbIe OpraHndeckue coequHeHns. Ousndeckne U XMMHIECKHE CBOMCTBAa aMUHOKHCIIOT (Ha IPUMepe TIHIHHA).
Buonornueckoe 3HaueHHe aMUHOKUCIOT. [lenTumst
40 Benky kak NpHpOIHBIE BBHICOKOMOJICKYJSIDHBIE COCAMHEHUs. llepBHYHas, BTOpHYHAs ¥ TPETUYHAs CTPYKTypa OenkoB. XHMHUUYECKHE
cBoifcTBa OEJIKOB: THAPOIIN3, ICHATYPAlUs, KAUeCTBEHHbIC PEaKI[IX Ha OeJIKH
5 BEICOKOMOIIEKYJIIPHBIE COCANHCHUS
51 OCHOBHBIE HMOHATHS XHMHH BBICOKOMOJEKYJISIDHBIX COEJAMHEHUH: MOHOMEp, IOIMMEpP, CTPYKTYpHOE 3BEHO, CTENEHb NOJIUMEpPH3aluH,
cpenHsisl MoJIeKyJIsipHast Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEPH3aLHsl ¥ IIOJIMKOH ICHCAIIHS
5o OKclepyMEeHTalIbHBIE METO/Bl M3y4YEeHHsl BEIIECTB M MX IPEBPAIlEHHU: O3HAKOMJIEHHE C 00pa3sliaMH HPHPOJIHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAcC, Kay4yKoB. I1oTydeHre CHHTETHYECKOTO KayuyKa H PEe3HHBI
11 KJIACC
Kon TIpoBepsieMblii 3J1IeMEHT coaep:KAHUSA
1 Teopernyeckre OCHOBbI XUMHHU
XuMu4ecKuid 37eMeHT. AToM. S1ipo atoma, U30TOMBL. DIIEKTPOHHAS 000J104Ka. DHEPreTUYEeCKHe YPOBHH, TOYPOBHU. ATOMHBIE OpOUTANH,
1.1 s-, p-, d-anemeHTbl. OCOOEHHOCTH paclpeeieHs >JICKTPOHOB IO OpOUTAIsIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX IEPHOMIOB.
DneKTpoHHas KOH(UTyparus aToMOB
Iepuoanueckuii 3akoH u Ilepuoamyeckas cucrema Xumuueckux osnemeHToB J[.M. MenpaeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA M
12 Ilepnoanueckoit cucrembl Xxumuueckux snemeHToB JI.M. MeHnzeneeBa ¢ COBPEMEHHOM TeOpuel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM NPOCTBIX ¥ CJIOKHBIX BELIECTB II0 IPyIIaM M IepHojaM. 3HaYeHHE
MEPHONIECKOTO 3aKOHA B Pa3BUTHH HAYKU
Crpoenue BelecTBa. XUMHUUYECKas CBs3b. BUIBI XMMHYECKON CBs3U (KOBAJEHTHAs HEHOJSIPHAs M IOJSApHAs, MOHHAs, METaInYecKas).
1.3 WoHbl: KaTHOHBI W AHUOHBI. MeXaHHU3MbI O0pa30BaHUS KOBAJICHTHOH XHMHYECKOH CBs3M (OOMEHHBIH M JOHOPHO-aKICNTOPHBII).
Bonopoanas cBs3p
1.4 BanentHoCTb. D1€KTPOOTPHULIATENEHOCTE. CTENEHb OKUCIEHUS
BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIBI KPHCTALUIMYECKHX DPELIETOK.
1.5 3aBHCHMOCTh CBOICTBA BEIIECTB OT THIA KpHCTAUIMUCCKOH pemérku. IIoHsATHE O AMCIIepCHBIX cHcTeMaxX. VICTHHHBIE M KOJUIOMIHBIE
pacTBOpEL. MaccoBast 10JIs BEIECTBA B PaCTBOPE
1.6 Kraccuduxarms HeopraHndeckux coeuHeHni. HoMeHKIaTypa HeopraHHIecKUX BEeIecTB
17 Xumudeckas: peakuust. Kinaccudukanus XMMHYECKHX peaklMil B HEOPraHWYECKOH W OPraHMYEeCKOH XUMHH. 3aKOH COXPAHEHHUSI MacChl
BEILECTB, 3aKOH COXPAHCHUS M IPEBPAIECHHS YHEPTHUH IIPU XUMUYECKUX PEaKIIIX
1.8 CKOpOCTh peakiiy, e€ 3aBUCHMOCTh OT Pa3INYHbIX (hJaKTOPOB
1.9 OO6patumsble peakiun. Xumuueckoe paBHoBecre. PakTopsl, BIHSIONIME Ha COCTOSIHIE XMMHYeckoro paBHoBecus. [1puniun Jle [larense
110 OnexrpoauTrueckas auccounanys. CuibHble U ciadble nekTponuTsl. Cpesa BOJHBIX PACTBOPOB BEILECTB: KUCIAs, HEUTpaIbHas, LIEIOYHAs.
Peakin noHHoro ooMeHa
1.11 OKHUCIUTENHHO-BOCCTAHOBUTEIIHBIE PEAKIIUH
2 Heopranuueckas xumust
21 Hemeramnsl. [lonoxenune HemetamwnoB B [lepuoandeckoil cucreme xumuueckux snemeHToB JI.M. MenaeneeBa u 0cCOOCHHOCTH CTPOCHUS

aTtoMoB. Ou3nuecKre CBOWCTBAa HEMETAIUIOB. AJIIIOTPOIMS HEMETAJUIOB (Ha IIpUMepe KUCIopoa, cepsl, Gpochopa u yriepoaa)




XHUMHYECKHE CBOMCTBA BaXKHEHIINX HEMETa/UIOB (TaJIONeHOB, cepbl, a30Ta, (Gocdopa, yrieposa U KPEMHHUs) U HX COCAUHEHUH (OKCHIOB,

22 KHMCJIOPOACOEPKALIMUX KUCIIOT, BOAOPOJHBIX CoelMHEHUH). [IpuMeHeHne BaxKHEHIINX HEMETAJUIOB U UX COEMHEHUI
Mertaiubl. [Tonoxxenne meramioB B Ilepuoamyeckoit cucreme xumudeckux snemeHtoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
2.3 9NIEKTPOHHBIX 000J04ek aToMOB MertayuioB. OOmme ¢u3nueckue cBoiicTBa MeTawioB. CIUIaBbl METAUIOB. DJICKTPOXHMHYECKHH PsI
HaIpsDKEHUH MeTauloB
24 XUMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUHM, Kalud, KaJIbIIMH, MAarHui, aJlOMMHHUHA, IMHK, XpOM, JXe€JIe30, MeIb) M HX
' coenuHeHHH. OOLIHe CIOCOOB! MOTyYeHHs METaJIOB. [IpuMeHeHne METauIoB B OBITY U TEXHUKE
2.5 T'eHeTnueckas cBA3b HEOPraHUUECKUX BELIECTB, IPHHAUISKAIUX K PA3IMYHBIM Kilaccam
3 XuMUS 1 )KU3HB
31 Ponb xumun B 0Oecrie4eHMH 5KOJOTMYECKOM, SHEPreTHYECKON M MHUIIEBOM Oe30IacCHOCTH, Pa3BUTUM MeIULUHBL. [IOHATHE O Hay4YHBIX
’ METO/1aX MMO3HAHMS BELIECTB M XUMHYECKUX PEaKIHH
IIpencraBiaenns 00 OOLIMX HAYYHBIX NPUHLUIAX MPOMBIIUICHHOTO MONYYCHUS BaKHEHIIMX BellecTB. YenoBeK B MHpE BEIIECTB U
32 MaTepUalioB: BaKHEHIIME CTPOMTENbHBIE MaTepHallbl, KOHCTPYKIIMOHHbIE MaTepHaibl, KPAacKH, CTEKJIO, KepaMHKa, MaTepHaibl IJIs
9NIEKTPOHHUKH, HAHOMATEePHAIIbI, OPraHUYECKHE 1 MUHEPAIbHbIC YI00pEHHUs
13 XuMusi ¥ 3J0pOBbE YEIIOBEKA: MPABUJIA UCIIOIB30BAHMUS JICKAPCTBEHHBIX NPENapaToB, MpaBuia 0E€30MaCHOr0 MCHOJIB30BAHHUS NPENapaToB

OBITOBOM XMMHH B ITOBCEIHEBHOM KU3HU

YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O ITPOLECCA
OBSI3BATEJIBHBIE YUEBHBIE MATEPHAJIBI 1JI5S1 YYEHUKA

* Xumusi, 10 kinace/ Tabpuensa O.C., Octpoymor WU.T'., Cnanxos C.A., AkunonepHoe obmiectBo «M3narensctBo «IIpocsenienue»

* Xumusi, 11 knace/ 'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AkunonepHoe obmecto «M3narensctBo «IIpocBenienne»

METOJUYECKHE MATEPHAJIBI V11 YUYUTEJIA

https://lesson.edu.ru/catalog

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU HHTEPHET

https://lesson.edu.ru/catalog
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