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MNOSICHUTEJIbHAS 3AITMCKA

IIporpamma 1mo XuMUH Ha ypoBHE cpefHero odmero odpaszoBanHus pazpaboTana Ha ocHoBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne
273-03 «O6 obpaszosanuu B Poccuiickoit denepanmm», TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (enepanbHOl 00pa3oBaTeNbHON MPOrpaMMBbl
cpennero obmiero oopasoBanus (POIT COO), npencraBnenHbix B DenepanibHOM rocyaapcTBEHHOM oOpasoBatensHoM cranmapre COO, ¢
yuérom Konnennuu npenogaBanus yaeOHOTo mpeamera «XUMUs» B 00pa3oBaTelbHBIX opraHusanusix Poccuiickoil denepannn, peaan3yonux
OCHOBHBIE 00pa30BaTeIbHBIC IPOrPaMMBI, U OCHOBHBIX IOJIOJKeHHH «CTpaTernu pa3BuTust Bociutanus B Poccuiickoii denepanun Ha mepHoz 10
2025 rona» (Pacnopsbxenue IIpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOAOB K pa3pabOTKe MPOTrpaMMBbI II0 XHMHH, K ONpEIEICHUIO OOIel CTpaTeruu OOy4eHMs, BOCIHUTAHMSI M PAa3BHTHS
oOyuaromuxcst cpefcTBamMu yaeOHoro nmpeaMera «Xumus» it 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABIIIM KOHIIENTYalIbHBIC ITOTOMKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LIEIEH, COIEPIKAHUS, Pe3yIbTATOB 00YUCHHS 1 TPEOOBaHMUIT K YPOBHIO ITOATOTOBKH BBITYCKHUKOB.

XuMudeckoe 00pa3oBaHHe, IMOTyIaeMOe BBITYCKHHKAMU 00I1e00pa3oBaTeNbHON OpTaHU3alHy, SBISCTCS HEOTHEMIEMOH 4YacThIO HX
obpaszoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIIIM JTAallOM pEalH3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEI,
HPHUCYIINX ILEJIOCTHOH CHCTEME XHMHMYECKOro 00pa3oBaHMs. OTHM LEHHOCTH KacalOTCs IIO3HAHMS 3aKOHOB IPUPOJBI, (HOPMHPOBAHUS
MHpPOBO33pPEHHS U O0IIeH KyIbTyphl YelOBeKa, a TakKe HKOJIOTHYECKH 00OCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO H IPHPOJHOU cpere.
Peanusyercs xumudeckoe 00pa3oBaHHe 00YUYaIOMIUXCS HA YPOBHE CPEAHErO OOIIero 0Opa3oBaHMs CPEACTBAMH YUeOHOTO ImpeaMera «XHMHIY,
coJiepKaHie U TOCTPOCHHE KOTOPOrO OIPEIENICHBI B IIPOrpaMMe 10 XUMUH € y4€TOM CHeUU(HKN HayKH XUMUM, ¢€ 3HAUCHMS B IO3HAHUH
HPHUPOJBI H B MaTePUAIBHON JKU3HU OOIIECTBA, a TAKOKe ¢ YIETOM OONIMX Leleil M MPUHIUIIOB, XapaKTePU3YIOINX COBPEMEHHOE COCTOSHHE
CHCTEMEI CpefHero obmero oopasoBanus B Poccuiickoit denepannm.

XHUMHUs KaK 3JIeMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojib B COBPEMEHHOH LMBMIM3ALMHU, B CO3AaHUM HOBOW Oa3bl
MaTepuaabHOH KynbTypbl. OHa BHOCHT CBOM BKIag B ()OPMHPOBAHHE PAlMOHAIBHOIO HAyYHOTO MBIIUICHUS, B CO3JaHHE LEIOCTHOIO
IpeJCTaBIeHNsT 00 OKpY)KarolleM MHpe KaKk O EIMHCTBE IPHPOABI U YelOBeKa, KOTopoe (OopMHpYyeTcsi B XHMHU HAa OCHOBE ITOHMMAaHWS
BEILIIECTBEHHOI'0 COCTaBa OKPYIKAIOLIEro MUpPa, OCO3HAHUS B3aHMOCBS3H MEXIY CTPOCHHEM BEILECTB, HX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTAMU
IPUMCHCHUSL.

TecHO B3anMOJEICTBYS C APYTHMH €CTECTBEHHBIMH HAayKaMH, XHUMHS CTajla HEOThEMIIEMOH YacThI0 MHPOBOM KyJIbTYpBI, HEOOXOIMMBIM
YCJIOBUEM YCIEIIHOTO TPYAa U JKM3HM KaXKIOro wieHa oOmectBa. CoBpeMeHHas XMMHMS KaK Hayka CO3HJATelbHAas, KaK Hayka BBICOKHX
TEXHOJIOTHI HalpaBjIeHa Ha pelleHHe IT00aJbHBIX NPOOIeM YCTOMYMBOIO Pa3BUTHUS YEIOBEUSCTBA — CHIPHEBOIH, YHEPreTHUECKOM, MHIIEBOIH,
JKOJIOTMYECKON 0e30I1aCHOCTH M OXPaHBI 3[0POBBSL.

B coorBercTBUM ¢ 00IMMM LIENSAMH U IPUHLMIIAME CPEJHEro o0iiero odpasoBanus coaepxanue npeamera «Xumus» (10—11 kiacesl,
0a30BBIil ypOBEHb W3YUYCHHs) OPHEHTHPOBAHO INPEHMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO IIOATOTOBKY OOYYaromIMXCs, HEOOXOAUMYIO MM UL
BBIPAOOTKH MHPOBO33PEHUSCKUX OPHEHTUPOB, YCIICIIHOIO BKIIOUCHUS B JKH3Hb COIIMYMA, IPOJOJDKEHUSI 00Pa30BaHUs B Pa3IMIHBIX 00JIACTSX,
HE CBA3aHHBIX HEIOCPEACTBEHHO C XHUMHUEH.

CocTaBisIOIIMH nIpeaMera «XuMus» SBIBIIOTCS 6a30Bble Kypehl — «Opranmdeckas XuMus» U «OO0mmast 1 HeopraHWdecKass XHUMHUsD,
OCHOBHBIM KOMITIOHEHTOM COJIepP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKM: CHCTEMa 3HAHUH 110 HEOPraHNIeCKON XUMUH (C BKIIOYEHUEM
3HaHUW W3 OOLIel XMMHH) M OpraHu4eckod Xumuu. POpMHpPOBaHME JAHHOW CHCTEMbl 3HAHMH TPU W3Y4YEHUM IpeaMeTa 00ecIevyuBaeT
BO3MOJKHOCTb PACCMOTPEHUSI BCEr0 MHOTOOOpa3ys BEIIECTB HA OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPHH XUMHUH.

CTpykTypa cozmepskanus KypcoB — «Oprannueckas XuMusi» 1 «OOmas 1 HeopraHH4eckasi XM C(OpMUpPOBaHA B IIporpaMme Io
XMMMHU Ha OCHOBE CHCTEMHOI0 MOJX0Ja K U3YUEHHIO y4eOHOro MaTepHana 1 o0ycIoBIeHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHN Ha
OIpeeI€HHBIX TEOPETUYSCKUX YPOBHX. Tak, B Kypce OpraHMYecKOW XMMHUH BEIIeCTBa PacCMaTPUBAIOTCS HA YPOBHE KIIACCHUYECKOH TEOpUH
CTPOCHHSI OPTaHUYECKUX COCAMHEHUH, a Tak)Ke Ha yPOBHE CTEPEOXMMHIECKHX U JIEKTPOHHBIX NPEJICTAaBICHUH O CTpOeHHH BerecTs. CBeIeHHs
00 u3ydyaeMbIX B Kypce BEIIECTBAaX JAalOTCS B PA3BUTUM — OT YIJIEBOAOPOJIOB [0 CIOXKHBIX OMOJIOTMUECKH aKTHBHBIX coefquHeHHH. B xypce
OpraHMYecKOH XMMHHU MOJIyJaroT pa3BUTHE c()OPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS IEPBOHAYAIBHBIC IPEACTABICHUS O
XUMHYECKOH CBSI3H, KIACCU(PUKAMOHHBIX IPH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHUS, O XUMHIECKON PEaKIIIH.

Ilox HOBBIM yriiOM 3peHHs B IpeaMeTe «XUMHs» 0a30BOr0 ypOBHS PAacCMATPUBACTCS U3YUCHHBIH HA YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs] TEOPETHUECCKHI MaTepHan M (aKTOJOTHIECKHE CBEJICHHS O BEIIeCTBaX M XMMHYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce
«OO0mass ¥ HeopraHW4ecKas XHMIs» OOyJalOI[MMCS HPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE IIEPHOJHIECKOTO 3aKOHA C
00IIETEOPETHYECKUX U METOJIOTOTHYECKHUX TO3UIINH, TIIy0Ke TOHATh UCTOPUYECKOe 3MEHEHUE (YHKIIMI 3TOro 3aKOHa — OT 00oO0Iaromen 10
OOBACHSIONIEH 1 TIPOTHO3MPYIOIIEH.

Enunas cucrema 3HaHWH O Ba)KHEHIIHX BEIIECTBAX, MX COCTaBe, CTPOCHUH, CBOWCTBaX M INPUMEHCHHH, a TAKKe O XUMHUCCKUX
peakIusIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX MpOTeKaHHs JomonHserca B Kypcax 10 m 11 kmaccoB diieMEHTaMU COAEpPIKaHUs, MMEIONIUMU
KyJIbTYPOJIOTHIECKHIT U MIPUKIIATHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aHMOCBSI3H XUMHUH C JPYTHMH HayKaMH, PacKphIBAIOT
€€ poJIb B II03HABATENILHON M NPAKTHIECKON JESATETLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIHTAHHIO YBAYKEHHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH
TEOPHU U MPAKTUYECKUX MPHIOKEHUI XUMHUM, TIOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX IpoOIeMax,
CBSI3aHHBIX C XHMMHEH, KPHTHYECKH OCMBICIMBATE MH(OPMALMIO M NPUMEHATH € Ui IONOJHEHHs 3HAHWH, PelIeHHs WHTeIUICKTYalbHBIX U
JKCIIePHMEHTANIBHBIX HCCIIEIOBATeNbCKUX 3a4ad. B menoMm coxepkanme ydeOHOro mpenMera «XUMUS» JAQHHOTO YPOBHS H3YYCHUS.
OpPHUEHTHPOBAaHO Ha (OPMHUPOBAHUE Yy OOYYAIOIIHXCS MHPOBO33PEHUECKON OCHOBBI s NOHHMaHHA (uiuocodckux wuaell, Takux Kak:
MaTepuaabHOe EAMHCTBO HEOPTraHHYEeCKOr0 M OPTraHHYeCKOro MHpa, OOYCIOBICHHOCTH CBOMCTB BEHIECTB HMX COCTABOM U CTPOCHHUEM,
M03HABAEMOCTh INPUPOAHBIX SIBICHHH ITyTéM OKCIIEPUMEHTa M pEIIeHHS] NPOTHBOPEYMII MEXITy HOBBIMH (AaKTAMH U TEOPETHUECKHMH
IPEINOChUIKAME, OCO3HAHHE POJIM XHMHU B PELICHHH JKOJOTHYECKHX NpoOJeM, a Takke MpoOieM cOepeskeHHs YHEPreTUYecKHX PecypcoB,
CBIPbsI, CO3[IaHMS HOBBIX TEXHOJIOTUIl H MaTepUasoB.

B mane penreHmst 3aa4 BOCHHTAHHMS, PAa3BUTHS U COLMAIN3ALMU OOYJAIONIMXCSl NMPUHATHIE MPOrpaMMOM MO XHMHH MOJIXOIBI K
OIIpeNeTICHNIO COACPXKAHMUS M IOCTPOCHUS IpeAMeTa MpeIycMaTpHBAiOT (HOPMHUPOBAHUE YHHBEPCATbHBIX YYEOHBIX AEHCTBHIl, MMEIOIIHX
0a30BO€ 3HAUCHME JUISl PA3TMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpoOJieM, IMOUCKA, aHalu3a U 00paboTKM MHPOPMAIUK, HEOOXOAUMBIX I
MPHOOPETEHH S ONBITA IIPAKTUYECKON U HCCIIEIOBATEILCKOM IS TEILHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IIO3HAHHU XHMHH.

B npaktuke npenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, TaK U Ha YPOBHE CpeIHero odmero oopa3oBaHusi,
IPH ONpEeeNCHUH COAEePIKATENPHON XapaKTePUCTUKY Ieel M3ydeHus IpeiMeTa HalpaBIeHHeM HEepBOCTEIEHHON 3HAYMMOCTH TPAAUIHOHHO
npu3HaéTesl GOPMHUPOBAHNE OCHOB XMMUYECKOH HayKH KaK OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON JESATEIbHOCTH YelIOBeKa 1
KaK OJHOTO U3 KOMIOHEHTOB MHPOBOW KyIbTypbl. C METOIMUYECKOH TOUKH 3PEHHUs TaKOH MOAXOI K OMNPEAENCHUIO IIeNel M3ydeHus mpeaMera
SIBJIICTCSI BIIOJHE OMPABIAHHBIM.

CornacHo JaHHO TOUYKe 3peH¥s TVIaBHBIMHU LEJSIMH H3y4IeHHUs IpeMeTa « XuMush Ha 6a3oBoM ypoBae (10 —11 xi1.) sBistroTes:

. (hopMHpOBaHHE CHCTEMBI XUMUUYESCKUX 3HAHHMI KaK Ba)KHEWIIEH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE
KOTOPOH JIeXKAT KIIFOYEBbIC MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TCOPUH XUMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE M MOHHMaHHE
CYIIHOCTH JOCTYIHBIX 000OIICHUH MHPOBO33PEHIECKOr0 XapaKTepa, 03HAKOMICHUE C HCTOPHEI UX PAa3BUTHS U CTAHOBIICHHS;



. (hopMHpOBaHHE U Pa3BUTHE MPEACTABICHHN O HAYYHBIX METO/AX IMO3HAHHS BELIECTB M XUMHUUYECKUX PEAKIUi, HEOOXOIMMBIX UL
IpHOOPETEHUST yMEHUH OPHCHTUPOBATHCSI B MUPE BEIIECTB M XUMHYECKHUX SIBICHUH, HMEIOIMX MECTO B IPUPOJE, B IPAKTHYECKON 1
MIOBCETHCBHOM JKH3HH;

e  pa3BUTHE YMEHHI U CIOCOOOB JESTENBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM M OOBSICHCHHEM XHMHYECKOTO 3KCIIEPHMEHTA,
COOJTI0/IeHNEM MPaBUIT GE30IIACHOTO OOPAIICHHS C BEIIECTBAMU.

Hapsiny ¢ oTuM, copmepikatenbHas XapaKTepHCTHKA Lelei M 3amad M3ydeHHs] NpeAMeTa B MpOrpaMme M0 XMMHH YTOYHEHA U
CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH HPHOPHTETAMH B CHCTEME CpeaHero obmero obpaszoBaHus. CeronHs B NMpernogaBaHHi XUMHU B
GonbLIeit CTENeHN OTAAETCsI MPEAIOYTCHHE PAKTHIECCKOH KOMIIOHEHTE COJepKaHUsI 00yUeHHUsI, OPUCHTUPOBAHHON Ha MOArOTOBKY BBITYCKHHKA
0011e00pa30BaTEIbHON OpraHU3aliy, BIAJCIOEro He HAOOPOM 3HAHHH, & (YHKIMOHAILHOW MPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHSIMHU
AKTHBHOTO IIOJTy4CHHS 3HAHUIT ¥ IPUMEHCHHS MX B PEAIbHON KU3HH JULSL PEIICHHS IPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 9TUM NIpU U3YYEHUH TIpeaAMeTa « XUMUsD» JOMHHHUPYIOLIee 3HaUCHUE TIPUOOPETAIOT TaKHe LeIH U 3a1a4H, KaK:

ajianTanys o0y4alOIINXCsl K YCIOBUSIM JHHAMHYHO Pa3BHBAIOLIECrOCs MUpa, (OPMHUPOBAHUE MHTE/UICKTYaJbHO PAa3BHTOI JIMYHOCTH,
TOTOBOH K caMOOOpPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY HPHUHSITHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX JKU3HCHHBIX CHUTYaI[HsX,
CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMECHEHHEM;

(hopmHpoBaHUE y 00YJAONIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTEHIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3IIHYHBIX
BH/JIOB JICATEIBHOCTH: PELICHHUsI IPO0JIeM, [TONCKa, aHaIn3a 1 00paboTky HH(OPMAINK, HEOOXOAUMBIX ISl IIPHOOPETEHHS OIbITA JESTEIbHOCTH,
KOTOpasi 3aHUMAeT BOKHOE MECTO B MO3HAHHU XHUMHH, @ TAIOKE JUI OLEHKH C MO3HLHUN JKOJIOIHYeCKON 0E30MacHOCTH XapakTepa BIUSHHS
BEILECTB M XMMHYECKUX MPOLIECCOB Ha OPraHU3M UYeJIOBEKa U IPHPOIHYIO CPEeLy;

pa3BHTHE [O3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX ¥ TBOPYECKHUX CIOCOOHOCTEH OOYdYarOIMXCs:  CIOCOOHOCTH
CaMOCTOSITENIBHO MPHOOpEeTaTh HOBBIC 3HAHUSI MO0 XUMHH B COOTBETCTBHHM C JKM3HEHHBIMH MOTPEOHOCTSIMH, HCIHOJIb30BATh COBPEMEHHbIC
nH(GOPMALMOHHBIC TEXHOIOTUH /IS TOUCKA U aHaN3a YueOHON U HAyYHO-TIOMYISIPHOMH HH(POPMAINK XHMHYECKOTO COACPIKAHUS;

(opMHEpOBaHNE W pPa3BUTHE y OOYYAFOIIMXCS ACCOLMATHBHOIO M JIOTMYECKOTO MBILIICHHS, HAOI0IAaTeIbHOCTH, COOPaHHOCTH,
AKKYPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOANMBI, B YACTHOCTH, TIPHU IIAHUPOBAHUHU U MPOBEICHUH XUMUYECKOTO DKCIIEPUMEHTA;

BOCITUTaHME y 00yyaroumxcs yOSKAEHHOCTH B T'YMaHUCTUYECKOH HANIPABICHHOCTH XHUMHUH, €€ Ba)KHON POJIM B PELICHUM TII00AIbHBIX
pobIIeM PalMOHAIBHOTO [PHUPOIOIIOIB30BAHNSI, TTOMOIHEHNS SHEPIETHYECKUX PECYPCOB M COXPAHEHHs IIPUPOJHOIO PaBHOBECHS, OCO3HAHHS
HEOOXOIMMOCTH OEPEKHOTO OTHOLICHUS K TPUPOJEC U CBOEMY 3[I0POBBIO, a TAKKE MPUOOPETEHHUS OIBITA UCIIONB30BAHHS MOTYyICHHBIX 3HAHUM
JUTSL IPUHSTHS TPAMOTHBIX PELICHU B CHTYALHAX, CBSI3aHHBIX C XUMHYCCKUMU SIBJICHUSIMH.

B yuebHOM IuiaHe cpexHero obuiero oOpa3oBaHWs MpeaAMET «XUMEs» 0a30BOr0 ypOBHsS BXOAHWT B COCTAaB IIPEIMETHON 00JIACTH
«EcTecTBeHHO-HayIHBIC TIPEAMETBI».

OO11ee YUCI0 YacoB, OTBEACHHBIX IS M3YYSHUSI XUMUH, HAa 0a30BOM YPOBHE CpEHEro o0Iiero o0pa3oBaHus, COCTaBIAET 68 4acoB: B
10 kmacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 yac B Heelro).

COJEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMMUSL

TeopeTnyeckne 0CHOBBI OPraHHYeCKOil XMMHHU

IIpenmer opraHudeckoil XMMHH: e€ BO3HHKHOBEHHE, PAa3BHTHE M 3HAUCHHE B ITOTYyYEHHH HOBBIX BEIECTB U MaTepHANIOB. Teopus
CTPOCHMSI OpraHMYecKHx coeauHeHuii A. M. ByrnepoBa, e€ ocHoBHble mHonokeHus. CTpyKTypHble (OPMyIbl OPraHHYECKHX BEIIECTB.
T'omororns, n3oMepus. XHUMHYECKast CBSI3b B OPTaHUYECKUX COSIMHEHHSIX — OMHAPHBIC U KPATHBIE CBSI3HL.

IIpencraBinenne o KiIacCH(UKALNK OPTaHUYECKHX BellecTB. HOMEHKIaTypa OpraHHYecKHX COSJHHEHHI (CHCTeMaTHdecKas)) M
TPUBHAIIbHBIC HA3BAHHS BXKHEHIINX MIPEACTaBUTENCH KJIACCOB OPrAHMIECKUX BEIIECTB.

DKCIIepIMEHTAIHEIC METOIbI M3YYeHUsI BEIISCTB M WX IPEBPAICHUH: O3HAKOMIICHHE C O00paslaMH OpraHWYeCKHX BEIIeCTB H
MaTepHalaMH Ha MX OCHOBE, MOJCIHPOBAHHE MOJIEKYJ OPraHHYECKHX BEIIECTB, HAOIIOACHUE M OIHMCAHHE JIEMOHCTPAIMOHHBIX OIBITOB IO
IPEBPAICHHIO OPTaHUYECKUX BELIECTB IPH HarpeBaHUH (IIaBICHHE, O0yrIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHH psii. MeTaH M 9TaH — NPOCTEHIIIE MTPEeICTaBUTEIIH AJIKAHOB: (PH3NYECKUE H XUMHUYCCKIE
CBOIfcTBA (peaKIMH 3aMelLIeHNs U TOPEHHs ), HAXO)KACHUE B IPUPOJIE, MOTyYeHHEe U IPHMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHH psi. DTHICH U NPOIMICH — NPOCTEHIINe MPeICTaBUTeNH alKeHOB: (pU3MYECKHe U
XHMHYECKHe CBOWCTBA (pEeaKIUK THAPHPOBAHNS, TaJIOTCHIPOBAHHIS, THIpaTalluy, OKUCICHHS U TOJNMEPH3aliN ), TI0JTydeHHe U IPUMEHEHHE.

Ankaauensl: Oyraauen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHMHYECKHE CBOMCTBA (peakiys IOJMMEpU3AInK).
Tlomy4eHne CHHTETHUYECKOTO KaydyKa M PE3HNHEL.

AIIKVHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psifl. ALETHIEH — NPOCTEHIINH NpeacTaBUTeNb aIKHHOB: COCTaB,
CTpoeHHe, (U3MIECKHEe U XUMUYECKUE CBOMCTBA (PeaKlu THAPUPOBAHYS, FaOTeHUPOBAHUS, THAPATAIIUY, TOPEHNUS), HOTyUeHHEe U IPUMEHEHHE.

Apensl. bersox: cocras, ctpoenue, GpU3HUIECKHe U XHMHUYECKHE CBOMCTBA (pEaKIVH raJoreHHPOBAHMS M HUTPOBAHHUS), MONYICHUE U
npuMeHenne. Tonyon: cocmas, cmpoenue, usuyeckue u XUMUYECKUe CEOUCMBA (peakyuu 2aio2eHupOsanus U HUMpPOBAHUs), NOJIyYeHue u
npumenenue. TOKCHIHOCTH apeHOB. ['eHeTHUEeCKast CBSI3b MEKIY YIII€BOJOPOIAMHU, IPUHAUICKAINMH K Pa3IUYHBIM KIIACCaM.

IIpuponHble MCTOYHMKY YriIeBoAopoxoB. IIpuponHsli ra3 m nomyTHele HedTsHBIE Tasbl. HedhTs m e€ mpomcxoxaenne. CrocoObt
nepepaboTKH He(TU: TeperoHka, KPEKUHI (TePMHUYCCKU, KaTaJUTHYCCKUii), mupoin3. IIpoaykTel mepepaboTkM He(TH, MX NPHMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yroyib 1 IPOJYKTHI €ro nepepadoTKH.

DKCIIepHUMEHTAIBHBIC METO/IBI H3YUCHHUS BEIIECTB M MX HPEBpALICHHIl: 03HAKOMIICHHE ¢ 00pa3laMy IUIacTMAacC, KaydyKoB M PE3HHBL,
xosuekun «HedTb» 1 «YT0JBY», MOJEIMPOBAHHE MOJEKYN YIJIEBOAOPOJIOB H TaJOreHONPOU3BOIHBIX, IPOBEICHHE HPAKTHYCCKOH PabOTHI:
HOJTy9eHUE dTHICHA U H3yUEHUE er0 CBOMCTB.

Pacuérnble 3aaun.

BpruncneHus mo ypaBHEHHIO XHMMHYECKOH peakmuH (Macchl, 00bEMa, KOMMYECTBA MCXOMHOTO BEIIECTBA WM MPOIYKTa PEaKIHMH 10
U3BECTHBIM Macce, 00bEMY, KOTHIECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH IPOTYKTOB PEAKIHH).

Kuciiopoacoaep:kaniie oprannyeckie coeiHHeHHsI

IIpenenbHble OHOATOMHBIC CHHMPTHL. METaHON M ITAHOJN: CTPOCHHE, (BH3UUECKHE W XUMUYECKHE CBOICTBA (PEaKIMHM C aKTHBHBIMH
MeTaJIaMH, TaloreHOBOJOPOAaMHU, TOpEeHHe), MPUMEHeHHe. BogopoaHbIe CBSA3H MEKAy MOJEKylIaMu CHUPTOB. JleficTBHe MeTaHONa U HTAaHOIA
Ha OpraHN3M YelIOBeKa.

MHOroaToMHbIe CIHUPTBHL. ODTWICHIIIMKONL W TJHIEPUH: CTPOCHHE, (H3MUECKHEe M XHMHYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO
IIEIOYHBIME METa/IaMH, KaueCTBEHHAsl PEaKIUs HA MHOTOATOMHBIC CIHUPTHI). [leiicTBHEe Ha OpraHu3M denoBeka. IIpuMeHeHMe TiHIepHHA U
STHJICHIJIIUKOJIS.




®enomn: cTpoeHne MOIEKyIIbl, (pu3HUIeckue U XuMuuecKkue cBoiicta. Tokcmanocts denona. [Ipumenenue ¢enomna.

Anbaerunsl U kemonwi. PopManbAeTu, alCTAIBbJACTHI CTPOCHHE, (U3MYECKHE M XMMHYECKHE CBOICTBA (PEaKIMM OKHUCICHUS 1
BOCCTaHOBJICHHS, KAUCCTBEHHBIC PEAKIINH), HOIYUCHHE U IPUMEHEHHUE.

OIHOOCHOBHBIC IIpelelbHbIe KapOOHOBBIE KHCJIOTHL MypaBbHHAsi M YKCYCHAsh KHCJIOTBL: CTpOEHHE, (DH3MUECKHEe M XHMHUYCCKHUE
cBoiicTBa (CBOICTBA, OOLIME IS KJIACCa KUCIIOT, Peaklus dTeprdHUKaInK), oIyYeHne U npuMeHeHne. CTeapHHOBast U OJICHHOBASI KMCJIOTHI KaK
MPEICTABUTEIH BBICIINX KapOOHOBBIX KUCIIOT. MBbla Kak COMHM BBICIINX KapOOHOBBIX KHUCIIOT, X MOIOIIee AeiicTBHE.

Crnoxuble 2QUPHI KaK POU3BOJHBIC KapOOHOBBIX KUCIOT. ['naponu3 cinoxHbIX 2¢Gupos. XKupsl. ['naponus xupos. [Ipuvmenenne XupoB.
Buonoruueckas poib KHUPOB.

YrieBoasl: cocTaB, KIacCU(PUKALWS YIIEBOJOB (MOHO-, TH- M HOJHCaxapuasl). ['roko3a — mpocTeiinii MOHOCAXapHa: 0COOCHHOCTH
CTpPOEHHSI MOJICKYJIbI, (GU3HIEeCKHe M XMMHUYECKHE CBOWCTBa (B3amMmozpelcTBue ¢ ruppoxcugoMm menu(ll), okmcienne aMMuadHbIM pacTBOPOM
okcuaa cepedpa(l), BocctaHOBICHHE, OpOXKEHUE TITIOKO3bI), HAXOXKACHUE B IPUPO/IE, IPUMEHEHHUE, Oroorndeckas poib. dotocuntes. Opykrosa
KaK M30Mep TJIIOKO3BI.

Kpaxman u nemmono3a kak IpHpomHble HomuMepbl. CTpoeHHe Kpaxmala M Hennono3sl. duspueckne W XHMMHUYECKHE CBOICTBA
Kpaxmasa (P'uapoJiu3, KaUeCTBEHHAs PEaKIUs ¢ HOJIOM).

DKCIIepHMEHTAILHBIC METOIbI U3YUCHHS BEIIECTB M HX NPEBPAICHUI: NPOBEICHHE, HAOMIOACHNE H ONHCAHUE JEMOHCTPALIMOHHBIX
OIIBITOB: TOPEHHE CIHPTOB, KAUECTBCHHBIE PEAKIUH OJHOATOMHBIX CIUPTOB (OKHCIEeHHE dTaHona okcugoM menu(ll)), MHOroaTOMHBIX CIIIPTOB
(B3aumozeiicTBue riuuuepuna ¢ ruapokcugom meau(ll)), anpaernaoB (OKHCICHHE aMMHAYHBIM PacTBOpoM okcuzaa cepebpa(l) u rugpokcuiom
menu(1l), B3anmozeiicTBre Kpaxmana ¢ HOZOM), IPOBEJECHHE IPAKTHIECKOH pabOTHL: CBOMCTBA PACTBOPA YKCYCHON KHUCIOTEL

PacuéTHbie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOIO BEIECTBA MM MPOAYKTa PEaKIMHU 10
U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WIH IPOIYKTOB PEAKIHN).

A30TCcomepKalie OPraHMIeCKUe COSANHEHHUS.

AMHHOKHCIIOTBI KaK aM(OTEpHbIC OpraHUYecKHe coequHeHus. Pu3udeckrue M XUMHYCCKHE CBOWCTBA aMMHOKHCIOT (Ha NpHMepe
TIMIUHA). bronornyeckoe 3HaueHNEe AMHHOKHUCIIOT. TlenTHbL.

benku kak NpHUpPOIHBIE BHICOKOMOJICKYJSIPHBIC COeIMHEHHMs. [lepBHYHas, BTOpHYHAS M TPETHUUYHAs CTPYKTypa OelkoB. XHMHUECKUe
CBOMCTBA OEJIKOB: THJIPOJIH3, JICHATYPALMs, KAYECTBEHHBIE PEAKLIUK Ha OEJIKH.

DKCIIepHIMEHTAIBHEIC METOAbI M3YYeHUsI BEIIECTB U HMX INPEBPAICHUH: HAONIONEHHWE M OINMCAaHHE IEMOHCTPALIOHHBIX OIIBITOB:
JleHaTypanust OSJIKOB [P HarpEeBaHWH, [IBETHBIE PEaKIINH OSIIKOB.

BricokoMoJIeKyIsIPHBIE COTUHEHHS

OCHOBHBIE IOHATHSI XMMHHU BBEICOKOMOJIEKYJISIPHBIX COSIMHEHHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEICHb ITOJINMEpPHU3aLHH,
cpenHsist MoJIeKy IsipHast Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHEHUH — ITOJMMEPH3aLHs U MOJUKOHICHCALISL.

DKCIepHUMEHTalIbHbIe METOIbl U3yUECHHs BEIIECTB M MX IPEBpalleHUil: 03HaKOMIEHHE ¢ 00pa3LaMH MNPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, MJIACTMACC, KaydyKOB.

MexmpeMeTHbIe CBSI3H.

Peanuzanus MEeXIIPEAMETHBIX CBSI3€H NMPU M3YYEHHUH OPraHUyYecKoil xumuu B 10 Kiacce OCYIIECTBIAETCS 4epe3 UCIOJIb30BaHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHIL, TaK U MOHATHH, SBITIOMIMXCSI CHCTEMHBIMHY JUUTS OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO [IUKJIA.

OOIye ecTeCTBeHHO-HAYYHBIC IIOHSTHS: SIBJIICHHE, HAydHbIH (DakT, THIIOTe3a, 3aKOH, TEOpHs, AHAIM3, CHUHTE3, KJIAcCH(HKAIW,
HEepPUOAUYHOCTD, HAOIIOJeHNE, H3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHHUE.

duszpka: Marepusi, dHEprHs, Macca, aToOM, DJIEKTPOH, MOJICKYJd, DHEPreTHUSCKUH YpOBEHb, BEILIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHHE BEIIecTBa, (PM3UUECKUE BETUUMHBI U €ANHULBI HX H3MEPEHHUSL.

Buonorus: kierka, opranusm, ouocdepa, oOMEH BeIIECTB B OpraHusme, (OTOCHHTE3, OMOJIOTMYECKH aKTHUBHbIE BeriecTBa (Oenku,
YIJICBOJBL, KUPBL, (PEPMEHTHI).

T'eorpadusi: MEHEpaIIEI, TOPHBIE OPOJBI, OJIE3HBIE HCKOIIAEMBIE, TOIUIHBO, PECYPCHL.

TexHomorusi: NHUIIEBBIE NPOLYKTHI, OCHOBBI DPAIlMOHANBHOTO HHTAHMS, MOIOIIHE CPEICTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHE
TIpenaparsl, MaTepUaIbl H3 HCKYCCTBEHHBIX H CHHTETHIECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPITAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBBI XUMHUHU

XUMHYecKHil 37eMeHT. AToM. SInpo aToMa, M30TONBL DJEKTpOHHAs 000J0YKa. DHEPreTHYeCKHe YPOBHH, MOIYPOBHH. ATOMHBIE
opbOuranu, S-, p-, d- snementbl. OCOOEHHOCTH PACHpPE/ENieH s JIEKTPOHOB MO OPOMTAIISIM B aTOMax SIIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpOoHHAast KOH(PHUTYpaIys aTOMOB.

Ilepuoanueckuii 3akon n Ilepuoandeckasi cuctema xumuueckux snemeHToB JI. M. Menzaeneea. CBsi3b NEPUOJMUYECKOTO 3aKOHA U
Tlepuoanyeckoit cuctemMbl XuMuueckux anemeHToB /1. V. MenaeneeBa ¢ COBpeMEHHOI Teopueil CTpOSHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS
CBOWCTB XMMHYECKHMX AJIEMEHTOB M 00pa3yeMbIX MMM HPOCTHIX M CIOXKHBIX BELIECTB IO IPYIIaM M MEepUoJaM. 3HAUYCHUE IMEPHOTUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XMMUYECKas CBS3b. BUIbI XUMHYECKOW CBSI3M (KOBAJEHTHAs HEMOJISIPHAS U MOJIAPHAsS, MOHHAS, METAJUTNYECKas ).
MexaHu3mbl  00pa30BaHUsl KOBAJICHTHOW XHMMHYECKOW CBsi3M (OOMEHHBIH M JIOHOPHO-aKIENTOpHbIH). Bomopoanast cBsi3b. BaneHTHOCTD.
OeKTpoOoTpULaTeIbHOCTh. CTENEHb OKUCIIEHHS. FIOHBI: KATHOHBI U AHHOHBI.

BemiecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOCHHS. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA. THIBI KPUCTATMYECKUX PEHIETOK.
3aBUCHMOCTB CBOMCTBA BELIECTB OT TUIA KPUCTAJUTMUECKOM PEIIETKH.

TTonsTre 0 qucnepeHbIX cucTeMax. MICTHHHBIE U KOJUTOM/IHBIE pacTBOPBL. MaccoBasi 1015 BELIECTBA B PacTBOPE.

Krnaccudukarms HeopraHndeckux coeinHeHHi. HoMeHKiIaTypa HEOpraHHM4YecKMX BellecTB. ['eHeTHdeckas CBs3b HEOPTaHWYECKHX
BEILIECTB, MPUHAIISKAIINX K PA3TUUHBIM KIIaccaM.

Xumudeckast peaxuus. Kiaccudukammss XUMHYECKHX Peakinii B HEOPTaHWIECKOW U OPraHMYECKOil XMMHHU. 3aKOH COXPaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHHS 1 MPEBPALICHUS YHEPTUH IPU XUMHUUECKUX PEaKIUsX.

CKOpOCTb peakiiu, € 3aBUCUMOCTb OT PA3IMYHBIX (akTopoB. OOpaTHMbIe peakinu. XuMu4eckoe paBHoBecre. DakTopskl, BIUSIONIIE
Ha COCTOsIHUE XUMHUecKoro papHosecus. [Ipunuun Jle llaTense.

Dnektponutnyeckas auccouuanys. CUibHbIe U caadble AeKTponuTbl. Cpela BOJHBIX PAacTBOPOB BELICCTB: KUCIas, HEHTpasbHas,
[IEJIOYHAS.

OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCHeprMeHTabHBIC METO/Ibl N3Y4EHHS BEIIECTB U X MPEBpAIllCHUIt: 1eMOHCTpanus Tabmun «[lepuoandeckas cucreMa XMMHUUECKUX
snementoB /JI. WM. MenzeneeBay, W3yueHHE MOJENCH KpPUCTAJUIMUECKUX pPEHIETOK, HAOIMIOJCHWE M ONUCAHHE JEMOHCTPAIlMOHHBIX U
11a00paTOPHBIX ONMBITOB (Pa3iIoKEHHE IIEPOKCHIA BOAOPO/a B IIPUCYTCTBHU KaTalu3aTopa, ONpe/IeeHue CPpeIbl PACTBOPOB BELIECTB ¢ HOMOIIBIO



YHUBEPCAJIbHOTO MHIMKATOpPA, PEaKIMd MOHHOTO O0MEHA), MPOBEICHHE MPAKTUYECKOil paboThl «BiusHue pa3nmuyuHbX (aKTOPOB HA CKOPOCTh
XMUMHUUYECKOH peakium».

PacuérHnele 3amaun.

Pacuérpl 10 ypaBHEHHSIM XHMHUECKHX pEaKIWii, B TOM 4YHCJIEe TEPMOXHMHUECKHE PACUEThl, PacUEThl C MCHOJIb30BAHUEM ITOHITHS
«MaccoBast JI0JIs BEIIECTBAY.

Heoprannyeckast xumust

Hemeramnbl. Tlonoxenne HemeraiuioB B Ilepuoanueckoif cucteme xumuueckux snemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH
cTpoeHHs1 aTOMOB. DU3HYECKHE CBOMCTBA HEMETAIIOB. AJIOTPOIHS HEMETaIOB (Ha IPHMepe KUCI0poaa, cepbl, hocdopa u yrieposa).

XuMHYecKre CBOWCTBA Ba)KHEHIIMX HEMETaUIOB (TAllOTEHOB, cepbl, a3zora, (ocdopa, yriepoma ¥ KpEeMHHs) U HX COCAMHEHUI
(OKCHI0B, KHCIIOPOICOACPIKALIMX KUCIIOT, BOJZOPOAHBIX COSTUHEHHIA).

IIpumeHeHne Ba)KHEHIINX HEMETAJUIOB U UX COeIMHEHUH.

Merasuiel. [Tonoxkenue meramioB B Ilepuoaudeckoil cucreme xumuueckux sinemeHtoB J[. M. MennpeneeBa. OCOOCHHOCTH CTPOCHHS
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O01ue Gpusndeckue cBoiicta MetayuioB. CIlaBbl METAIUIOB. DIIEKTPOXUMHUYECKUI PsiJ] HATIPSKSHUI
METAaJUIOB.

XuMHUYeCKHe CBOWCTBA BaKHEHIIMX META/UIOB (HATPWiA, KaJWid, KaJblMH, MarHuii, aJlOMAHHUH, IIMHK, XpOM, JKEIE30, Melb) U HX
COEIMHEHUI.

O611re crocoObl MoaydeHus MeTaiuioB. [IprMeHeHe MeTasIoB B OBITY M TEXHUKE.

DKCHEepUMEHTANIbHBIC METOJbl M3YyYCHHUS BELIECTB M WX MPEBPAILICHHN: H3y4YeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pasloB
HEMETAJJIOB, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/iay, HAOII0ACHHE U ONMCAHUE AEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aHMMOJICHCTBUE
THJIPOKCH/IA AJFOMUHUS ¢ PACTBOPAMH KUCIIOT U LIEJI0Yei, KaYeCTBEHHbIE PEaKIIMU Ha KATUOHBI METAJLIOB).

PacuéTHbie 3agaun.

Pacu€rel Macchl BelecTBa min 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIIM 00BbEMY OJIHOTO M3 YYaCTBYIOLIHMX B
peaKLuK BEeLeCTB, pacyEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMHU, €CIIH OJIHO U3 BELECTB UMEET PUMECH.

XuMusl ¥ KU3Hb

Postb xuMHK B 00€CTICYEHUH IKOJIOTUYECKOM, SHEPTeTUYECKON U MHUIIEBOW 0€301MaCHOCTH, Pa3BUTHH MEAMIMHBL. [OHITHE O HAy4YHBIX
METO/IaX MO3HAHMUS BELIECTB M XUMHYECKUX PEAKLIUM.

TIpencraBnenust 00 0OIIMX HAYYHBIX PUHIMIIAX TIPOMBIIUICHHOTO MMOJTYYSHUS BaKHEHIIINX BELIECTB.

UenoBek B MHpe BEIIECTB M MAaTEPUAJIOB: BAKHEUIIIME CTPOUTEIbHBIE MaTepHUasbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepUaIbl JUIsl JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE 1 MUHEpaJIbHbIC YI100pEHHUSI.

Xumusi ¥ 370pOBbE 4YEJOBEKa: IIpaBUiIa MCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPEapaTtoB, IpaBuiia OE30IaCHOTO WCIIOIb30BAHUS
IIpernapaToB ObITOBON XMMHUH B IIOBCETHEBHOMW JKU3HH.

MesxnpeaMeTHbIe CBS3H.

Peanu3zanusi MEXIPEIMETHBIX CBSI3€d INpH W3y4eHMH OOLIed M HeopraHumdeckod Xumuu B 11 Kilacce OCYyIECTBISETCS uepes
UCIIOJIb30BAaHHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTHI, TaK M TOHSATHUMN, SBISIFOIIMXCS CHCTEMHBIMH ISl OTICIBHBIX IPEIMETOB
€CTECTBEHHO-HAy4YHOTO LIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHbII (aKT, TMIIOTE3a, 3aKOH, TCOPHs, aHAIIN3, CUHTE3, KIacCU(UKALHs, IEPHOIUIHOCTD,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJISTUPOBAHUE, H3MEPEHHUE, SBIICHHUE.

®dusnka: Matepus, SHEPrusi, Macca, aToM, HJIEKTPOH, MPOTOH, HEHTPOH, HOH, U30TOI, PAJMOAKTHBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN
YPOBEHbB, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PH3UYCCKUE BETMYMHBI M IUHHUIIBI HX H3MEPEHUS, CKOPOCTb.

Buosiorus: KieTka, OpraHu3Mm, 3KocucTeMa, ornocdepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3ME.

T'eorpadusi: MuHepabl, TOPHBIE TOPOJIB, TTOJIE3HBIE HCKOMIAEMbIE, TOIIIMBO, PECYPCHI.

TexHONOrUs: XUMHUYECKasi MPOMBINUIEHHOCTb, METAJLTYpIrHsl, IPOU3BOJCTBO CTPOUTEIBHBIX MaTEpHAlIOB, CEIbCKOXO3SHCTBEHHOE
MIPON3BOJICTBO, NUIIEBast IPOMBIIIICHHOCTD, (papMaleBTHIecKast IPOMBIIIICHHOCTD, TPOU3BOJICTBO KOCMETHUECKHX TIPEIapaToB, IPOU3BOICTBO
KOHCTPYKI[HOHHBIX MaTepHaJIOB, YIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBI 10 XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O OBLLIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBmmBaeT TpeOOBaHHWS K pe3ylbTaTaM OCBOCHHS OOYJAIONIHMMHCS INPOTPaMM CpEIHETO O0Iero oOpa3oBaHMUS
(IMIHOCTHBIM, METalpeAMETHBIM M IIPeAMETHBIM). HaydHo-MeToqudeckoidl OCHOBOW Il pa3pabOTKH INIAHUPYEMBIX pPe3yIbTaTOB OCBOCHHS
HPOrPamMM CPEAHEro oOIEero 00pa3oBaHMs SBIACTCS CUCTEMHO-ACSTEIBHOCTHBII TTOAXO0.

B cooTBeTCTBHM C CHCTEMHO-IESTEILHOCTHBIM IOJXO/IOM B CTPYKTYpPE JIMYHOCTHBIX PE3y/IBTATOB OCBOCHMS MpeaMeTa «XHMHS» Ha
YPOBHE CPeIHEro 00IIero 00pa3oBaHUs BEIIEICHBI CIIEIYIONIHE COCTaBIISIONIHE:

OCO3HAaHHE OO0YYAIOMIMMHCS POCCHUIICKOH TIpaKTaHCKOH HICHTHYHOCTH — TOTOBHOCTH K CAaMOpPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEICNICHHUIO;

HaJIMYHe MOTHBAIMY K 00YICHUIO;

LEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIT IMYHOCTH HA OCHOBE KITIOUEBBIX LIEHHOCTEH M MCTOPHYECKHX TPaIUInii 6a30BOi
HAYKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCSI B CBOEH HEATENBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH,
HPHUCYIIUMH ETOCTHON CHCTEME XMMUYECKOTO 00pa30BaHus;

HaJIM4Ne IPABOCO3HAHMS YKOJIOTNYECKON KyIBTYPBI U CIIOCOOHOCTH CTaBUTH L[EJTH M CTPOUTH KU3HCHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS NpPEAMETa «XHMHS) JOCTHIAIOTCS B €IMHCTBE y4eOHOW M BOCIHTATENBHOW IEATENHHOCTH B
COOTBETCTBHU C TYMaHHCTHYECKUMH, COIMOKY/IBTYPHBIMH, TyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU U HACAIAMH POCCHICKOTO IPaXAaHCKOTO
o0IiecTBa, NPUHATHIMU B OOIIECTBE HOPMAaMM U IPAaBIJIAMHU IIOBEACHHS, CIOCOOCTBYIOIIMMH MPOILECCAM CAMOIMO3HAHHS, CaMOPasBHTHS H
HPaBCTBEHHOT'O CTAHOBJICHUS JIMIHOCTH 00YJAIOIIIXCSL.

JINYHOCTHBIC PE3YJAbTAaThl OCBOCHHS TMpeaMera «XHMHs» OTPaKaloT CHOPMHPOBAHHOCTH OIBITA ITO3HABATEIBHOM M MPAKTHYECKON
JeSITETIFHOCTH 00Y4YaOIIUXCSI 110 Pean3aliy IPHHITHIX B 00IIECTBE [ICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpask1IaHCKOr0 BOCIUTAHMS

OCO3HAHMs 00YJAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00s13aHHOCTEH, yBaXKCHHS K 3aKOHY U IIPABOIOPSIIKY;

MPEICTABIICHHS O COLMATIBHBIX HOPMaX U MPABUIIAX MEKJINYHOCTHBIX OTHOIICHH B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOI EATEILHOCTU MPH CO3IaHNH YUEOHBIX IIPOCKTOB, PELICHUH YIEOHbIX U NO3HABATEIbHBIX 337124,
BBITOJTHCHUN XUMHYECKUX SKCIICPUMCHTOB;

CIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY M apIYMCHTBI IPYTHX HPH aHAIM3e PAa3IMYHbIX BHIOB y4eOHOM
JIeATEILHOCTH;



2) IaTPUOTHYECKOT0 BOCIIHTAHMS

LIEHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HACJIE/IUI0 OTEUECTBEHHON XUMUM;

YB@KCHUsSI K IPOLIECCY TBOPYECTBA B 00JIACTH TEOPHU U MPAKTUUECKOTO MPUMEHEHHUSI XUMUH, OCO3HAHUS TOTO, YTO JTOCTHKCHHS HAYKU
€CTh PEe3YJIbTAT [UIUTENIBHBIX HAOIFOICHUI, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSSHHOTO TPYy/Ia YYEHBIX U MPAKTHKOB;

HHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJYYCHHHU U TTOCIIEIYIONIEM aHaIN3e HHPOPMALUH O IEPEIOBBIX JOCTIKEHUSIX COBPEMEHHOIT
OTEUECTBCHHON XHMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MOBE/ICHNUS;

CIOCOOHOCTH OICHUBATH CUTYAlLlUH, CBSI3aHHBIC C XMMUUYECKUMH SIBIICHUSMH, ¥ [IPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHbBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE M IOCTYIKM CBOMX TOBAPMILEH C MMO3MLMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE
TIOCJIE/ICTBUM ATUX MOCTYIIKOB;

4) opMupoBaHUS KYJbTYPbI 3/10POBbSI:

MOHUMAaHHMS [IEHHOCTeH 370pOBOro M Oe30macHOro obpasa KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY
(hU3HMUECKOMY U TICUXMYECKOMY 3JI0POBbBIO;

co0JTFOIeHNS TIPaBUIT 0€30I1aCHOT0 OOPAIICHUSI C BEIIECTBAMHU B OBITY, TIOBCEHEBHOW JKU3HU U B TPYIOBOM JICSTEIILHOCTH;

MOHUMAaHHMS [IEHHOCTH TPaBHJI MHIMBUIYaIbHOTO U KOJUIEKTUBHOIO O€30ITaCHOIO MOBEICHHS B CUTYALUSX, YIPOXKAIOIINX 30POBBIO 1
SKU3HHU JIIOJICH;

OCO3HAHMS TOCIICACTBHII M HETIPUSTHS BPSIHBIX MPUBBIUEK (YIOTPEOJICHNUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

5) TPy10BOr0 BOCIIMTAHMSA:

KOMMYHHKATHBHOM KOMIIETCHTHOCTH B y4eOHO-MCCIIEAOBATENILCKOM JEATEIBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKONW M APYTHX
BUJIaX ACSATEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4aCTHE B PEIICHUHU MTPAKTHYECKUX 3a/1a4 COLUAIbHON HAIPABICHHOCTH (B PAMKaX CBOETO KJIAcca, IIKOJIbI);

HHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQPECCHd pa3IMuHOro pojia, B TOM YKCJIe Ha OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHHUI 110
XUMUH;

YBaXEHUSI K TPY/LY, JIOASM TPyJla U pe3yJibTaTaM TPYI0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHJIyalbHON TpacKTOpuH oOpa3oBaHusi, Oyayuied Mpopeccuu U peaausaliu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB C YUYETOM JINUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) PKOJIOTHYECKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH 1[e7IeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KAK HCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIc;

MOHMUMaHHMs TJI00ATBHOTO XapakTepa SKOJOTHYECKHUX TMPOOJeM, BIMSHHUS 3KOHOMHUYECKHMX IPOIECCOB HA COCTOSHHE MPUPOTHON M
COLMAJIBHOMN CpeIbl;

0CO3HaHMS HEOOXOAMMOCTH MCIIOJIb30BAHMS JIOCTHKECHHI XUMUH ISl PEIICHHUS] BOIIPOCOB PALIMOHATIBEHOTO MIPUPOIOIIOIb30BAHMS;

AKTHBHOTO HENPHATHS ACHCTBHI, MPUHOCSIIAX BPEI OKPYKAKOLICH MPUPOJHON cpelie, YMEHUs MPOrHO3MPOBATh HEOIArONPHSTHHIC
SKOJIOTMYECKHE TTOCIEICTBHS IPEIIPUHUMAEMBIX JCHCTBUI U NIPEJIOTBPAILATD HX;

HAJIMYKsI PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, SKOJOTHUECKOH KYJIbTYpBI, ONbITA JSSITEILHOCTH 3KOJIOTMYECKON HAIPaBICHHOCTH,
YMEHHS PYKOBOJCTBOBATbCS HMMH B I103HABATEIbHONH, KOMMYHHKATHBHOM M COIMAIBHOM IPAaKTHKE, CIOCOOHOCTH W YMEHHUS aKTHBHO
[POTHBOCTOSATH HICOIOTUH XeMOGbOoOu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOLIECTBEHHOMN TPAKTUKH;

MOHUMAaHUS CIICHU(MUKY XUMUH KaK HayKd, OCO3HAHHs e poii B (GOPMHPOBAHUH PALMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3IAHUH
LEJIOCTHOTO TIPEJCTABJICHNsI 00 OKPY)KAaloIlIeM MHPE KaK O €IMHCTBE NMPUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH W
pelIeHnH Ipo0JIeM COXPAaHEHHUS! IPHPOTHOTO PABHOBECHS;

YOKAEHHOCTH B 0COOOI 3HAYMMOCTH XMMHUH JUII COBPEMEHHOM IMBMIIM3ALUM: B €€ TYMaHHUCTHUECKOH HANPAaBICHHOCTH W Ba)KHOI
POJIM B CO3/IaHUH HOBOH 0a3bl MaTepHAIBHON KyJIbTYpHI, PELIEHUH INIOOAIBHBIX MPOOJIEM YCTOIYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTHYEeCKOH, MHUIIEBOH 1 SKOJIOTHIECKOH Oe30IIacCHOCTH, B PA3BHTHU MEIHIHHBI, 00ECIICUSHUN YCIOBHIl YCIEIIHOTO TPY/A H YKOJIOTHYECKH
KOM(OPTHOM JKM3HU KaXJI0TO 4JieHa 00IIecTBa;

€CTECTBEHHO-HAYYHO! IPAMOTHOCTH: TIOHUMAHWsI CYIITHOCTH METO/IOB ITO3HAHHS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
HCIIOIB30BaTh IIOJydaeMble 3HAHMS JUIl aHAIN3a U OOBSCHEHUsS SBICHUH OKPYXKAIOIIETO MUpa M MPOMCXOMSIINX B HEM HW3MEHEHUIl, yMEHHs
neaTh 000CHOBAHHbBIE 3aKIIIOUEHNUS Ha OCHOBE HAYYIHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIEIBIO MOTYIECHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO HCIIOIb30BAaTh XUMHYECKNE 3HAHMS JUIST PELICHUS IPOOJIeM B peabHBIX KU3HEHHBIX CHUTYalsIX;

HHTepeca K MO3HAHHIO U HCCIIEIOBATEIbCKO AesTeTbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HENPEPbIBHOMY 00pa30BaHHIO U CaMOOOPA30BAHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUU 110 XUMUH
B COOTBETCTBUH C KM3HEHHBIMH NOTPEOHOCTIMU;

HHTepeca K 0COOEHHOCTSIM TPpy/ia B Pa3INIHbIX chepax NpohecCHOHAIBLHON NesTeIbHOCTH.

METANPEJIAMETHBIE PE3YJIBTATBI

MeramnpenMeTHbIe pe3yIbTaThl OCBOCHUsS YIeOHOTr0 MpeaMeTa « XHMHEsD) Ha YPOBHE CPEHEr0 o0IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble 1151 (POPMUPOBAHHMS MHMPOBO33PEHHS OOYHAIOUIMXCS MEXKIUCHMIUIMHAPHBIE (MEXKIIPEAMETHbIC) OOLIeHAYYHbIE MOHSTHS,
OTpa’Kalol[He IeJOCTHOCTh HAYyYHOH KapTHHBI MUpa U CHENH(HKY METONOB IMO3HAHMS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPIHWs, SIBJIICHHE, NpOIeCC, CHCTeMa, HAay4HBIH ()akT, NMPUHIHNI, TUIIOTEe3d, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, HCCIIEIOBaHUE,
HaOJII0IeHNe, U3MEPEHHUE, SKCIIEPUMEHT U JIPyTHE);

YHUBepCallbHbIe yueOHbIE JeWCTBUS (IO3HABATEIbHBIE, KOMMYHHKATHUBHBIC, PETYISTHBHBIC), oOecrednBaromme (GopMHpOBaHUE
(DYHKIHMOHAIBHON IPAMOTHOCTH M COLMATEHON KOMIETCHIINH 00yJarOIHXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HUCIONB30BATH OCBOCHHBIC MEKAUCIHILUIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS U yHHBEPCAIbHBIC
yueOHbIe IeHCTBUS B TIO3HABATEILHOM U COLMAIBHON MPAKTHKE.

MeranpeMeTHble pe3yJbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAJIbHBIMH YUCOHBIMH IO3HABATEIBbHBIMH, KOMMYHHKATHBHBIMH U
PEryIATHBHBIMU ICHCTBUSIMH.

OBy1aJeHne YHHBEPCATLHBIMH Y4eOHBIMH MO3HABATEILHBIMH A€l CTBHSIMH:

1) 6a30BbIe JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENIBHO (hOPMYIUPOBATh U AKTYaIH3HPOBATH IPOOIEMY, BCECTOPOHHE €€ pPacCMaTPHBATh;

OIpeNeNaTh IIeNH AEITENbHOCTH, 3aJaBas MapaMeTphl M KPUTEPHU UX [OCTIDKEHUS, COOTHOCHTH PE3YyIbTAThl AESITEILHOCTH C
MIOCTaBJICHHBIMH LEIISIMH;

UCIIONB30BATh IPH OCBOCHUH 3HAHUN MPUEMBI TOTHIECKOTO MBIIUICHHS — BBLICIATE XapaKTePHbIC IPH3HAKY IOHATHI U YCTAHABINBATH
UX B3aHMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIINE ITOHATUS A7 OOBACHEHUS OTACIbHBIX ()aKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUSI ¥ KPUTEPHH JUIs KITaCCH(DUKAIIMH BEIIECTB U XUMHYECKUX PEaKIIUiA;



YCTAHABJINBATH IPUYHHHO-CIICICTBCHHBIC CBSI3U MEXK/Ly N3Y4aeMbIMH SIBICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIYKTUBHBIC, JCAyKTUBHBIC, 110 AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPEYHUS B
paccMaTpUBaCMBIX SIBJICHUSX, ()OPMYIUPOBATH BEIBOABI H 3aKIIOYCHNS;

IPUMEHSTh B ITIPOLECCE IIO3HAHUS, UCIONB3YeMble B XUMHH CHMBOJIMYECKHE (3HAKOBHIE) MOJENTH, IPEe0oOpa3OBBIBATH MOJEILHBIC
IPE/CTABJICHHUS — XMUMUYCCKUI 3HAK (CHMBOJI) JIEMEHTA, XUMHUYecKas (JopMylia, ypaBHEHHE XUMHUYCCKON PEaKI[MH — IPH PELICHHH y4eOHBIX
MO3HABATEIbHBIX M IPAKTHYECKUX 3a/ad, NPHUMEHATH HA3BAHHBIC MOJENbHBIE IPEICTaBICHUS IS BBIABICHHS XapaKTEPHBIX INPU3HAKOB
U3ydaeMbIX BEIIECTB U XUMHYECKUX PEaKIUi.

2) 6a30Bble UCCIEI0BATEIbCKHE 1eiiCTBUSI:

BJIAJICTh OCHOBAMH METOJOB HAyYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUiL;

(hopMyIHpOBaTH LENU M 3aJadd HCCICAOBAHMS, UCIONIB30BATH MOCTABICHHBIC U CaMOCTOSTEILHO C(OPMYIHPOBAHHBIC BOIPOCH! B
Ka4yecTBE MHCTPYMEHTA [O3HAHHS U OCHOBBI UL ()OPMHUPOBAHUS TUIIOTE3bI 110 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX CYKJICHHUI;

BJIAJICTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHHPOBAHUS U IIPOBENCHUS YYEHHYECKUX OKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHS
HAOIIOJAaTh 32 XOJOM IIPOLECCa, CaMOCTOATENBHO IPOTHO3MPOBATH €ro pe3ynibTaT, (HOpMyIHpOBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIBLHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEI0BAHNUSI, COCTABIISATH 000CHOBAHHBIIT OTYET O POJIENaHHON paboTe;

IpHOOpeTaTh ONBIT YYCHHYECKOH HCCIeNOBATENbCKOM M IPOEKTHOH HeSATeNbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEILHOMY IOMCKY METOJIOB PEILCHHS IPAKTUUCSCKHX 3a/1ad, IPUMEHCHHUIO PA3JIMIHBIX METOJOB ITO3HAHHUS.

3) padota ¢ undopmanueii:

OPHEHTHPOBATLCS B PA3INYHBIX HCTOYHUKAX MH(OpMaK (HayIHO-HOIMISIpHAs IUTEepaTypa XUMHUUECKOTO COACPIKAHMUS, CIIPABOYHBIC
nocobus, pecypchl MHTepHeTa), aHAIM3HPOBAaTh HH(MOPMALIUIO DA3IHYHBIX BHUAOB M (OPM INPEACTABICHHS, KPUTHYECKH OLCHHUBATH €&
JIOCTOBEPHOCTh M HENPOTHBOPEUUBOCTD;

(hopMyIHpOBATH 3alPOCH U MPUMEHATH PAa3INYHbIE METOABI NIPH MOUCKE U 0TOOpe MH(OpMAanuH, HEOOXOAMUMOH IS BBHITOIHCHUS
y4eOHBIX 33124 ONPEAENEHHOTO THIIA;

prOOpeTaTh ONBIT UCIOIb30BAHMS HHPOPMAI[MOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIT U Pa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBEIOMPATh ONTUMANBHYIO (hOpMY IpeIcTaBIeHUsI HHPOpManuH (CXeMbl, rpadyKy, AHarpaMMbl, TAOIULbI, PUCYHKH H
Apyrue);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KAaueCTBE CpeJCTBA INpHU padoTe ¢ XUMHUYECKOH HH(pOpManmeil: NpUMEHATh MEXKIIPEIMETHbIE
(pusmyeckue n MaTeMaTHIECKHE) 3HAKH H CUMBOJIBL, (QOpMyIIbI, a0OpeBHATYpPEI, HOMEHKIIATYPY;

UCIIONB30BaTh U IPE0OPa30BEIBATH 3HAKOBO-CHMBOJINYECKUE CPEACTBA HATIITHOCTH.

OBj1aJeHne yHUBepPCATbLHBIMH KOMMYHHKATHBHBIMH JeifiCTBHSIMHU:

3a/1aBaTh BOIPOCHI M0 CYLIECTBY OOCY)XHaeMOil TeMbl B XOZ€ AWAIOra W/HIN JUCKYCCHH, BBICKa3bIBaTh HJIeH, (OPMYIHPOBATEH CBOH
IPEUIOKSHHST OTHOCHTENBLHO BBITOJIHEHNS IIPETIOKEHHOIT 3a1auH;

BBICTYIIATh C MPE3CHTALMEHl pE3y/IbTaTOB II03HABATEIBHOM JEATEIBHOCTH, IOJYYCHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO
CBEPCTHHKAMH IIPH BBINOJHEHHH XHMHYECKOTO AKCIEPHUMEHTA, IPAaKTHUSCKONH pabOTBI MO MCCIEHOBAHUIO CBOMCTB M3ydaeMBIX BEIIECTB,
peayn3anuy y4eOHOro IpoeKkTa U (JopMyITIpPOBAThH BEIBOIBI 10 PE3yIbTaTaM IIPOBEAEHHBIX HCCIIEOBAaHUN ITyTEM COITIACOBAHMS ITO3UIHIT B X0/1€
o0cysk1eHus 1 00MEeHa MHEHUSMHU.

OBJ1ajieHNe YHUBEePCAIbLHBIMH PeryJIssTHBHBIMH /1€l CTBHAMH:

CaMOCTOSITEIILHO IUIAHUPOBATH W OCYLIECTBIISITH CBOIO ITO3HABATEIBHYIO NESTEILHOCTD, ONpenelsis e€ Lelr U 3aJadi, KOHTPOJIHPOBATH
U 10 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH IpE/UlaraéMblii aJrOPUTM JECHCTBUI NPU BBINOJIHEHUHM YYEOHBIX M HCCIIEIOBATEIbCKUX 3371ad,
BEIOUpaTh Hanboee d(PEKTUBHEI CII0C00 MX PELISHHS ¢ YUETOM ITOTyUESHHs HOBBIX 3HAHMIT O BEIIECTBAX M XHMUYECKUX PEaKIUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATETHHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLICHKH.

MOPEJMETHBIE PE3YJIBTATHI
10 KJIACC

IIpenMerHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckast XHMHSD) OTPaKaloT:

chOpMHUPOBAHHOCTH TPE/ICTABICHUIT O XHMHUYECKOH COCTABIAIONICH €CTECTBCHHO-HAYYHOH KapTHHBI MUpa, POJIM XUMUH B MO3HAHHU
SIBJICHUII TIPHPOJBI, B ()OPMUPOBAHUU MBIIUICHUST U KYJIBTYPHI JITYHOCTH, €€ (DYHKIHMOHAIBHON I'PaMOTHOCTH, HEOOXOJUMOH Ui PEeIIeHHs
MPaKTUYECKUX 33/1ad U IKOJIOTHUECKH 000CHOBAHHOTO OTHOIICHNUS K CBOEMY 3/I0POBEIO U IIPHPOIHON cpejie;

BIIQJICHUC CHUCTEMOIl XHMHYCCKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIME MOHATHS (XHMHYCCKHH BIEMEHT, aToM,
JJIEKTPOHHAsI 000JI0UKAa aTOMa, MOJIEKYJIa, BAJICHTHOCTB, JIEKTPOOTPUIATEIEHOCTh, XUMHIYECKasl CBsI3b, CTPYKTypHast opMyia (pa3BEépHyTas 1
COKpaméHHast), MOJIb, MOJISIPHAsI Macca, MOJLSIPHBII OOBEM, YIJIepOIHBIH CKeleT, (YHKIMOHAJIbHASI TPYIIa, PaauKall, W30MEepHs, H30MEpEL,
TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJICBOAOPOABI, KHUCIOPOJ M A30TCOACPIKAINNE COCIMHCHMS, MOHOMEp, MOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIC COSIMHEHHS); TEOPHU U 3aKOHBI (TCOPHUsI CTPOCHHS OpraHuYecKuX BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3IK XMMHH; MHPOBO33PEHUYECKHE 3HAHMS, JIeKAI[He B OCHOBE NMOHUMAHWS IPUYMHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBIICHHH, (paKTONOTHYECKUE CBEJICHHUS O CBOMCTBAX, COCTABE, MOIyYCHNH U OE30MaCHOM HCIOIb30BAHNH BaXKHEHIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITEIBHOCTH YCIOBEKa;

c(pOpMUPOBAHHOCTb YMEHHH BBISBIATH XapaKTepHble IPH3HAKM MOHSATHH, YCTaHABIMBATh WX B3aHMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIINE MOHATHUS TP ONMUCAHUU COCTABA, CTPOCHMUS H TIPEBPAICHIH OPraHUYECKNX COCANHECHMUIT;

chopMHUPOBAHHOCTH YMEHHH HCIIOIB30BATh XMMUUECKYIO CUMBOJIHKY JUISl COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
COKpamEHHON) (GOopMyJI OPraHHIEeCKHX BEIIECTB M YPaBHEHHI XUMHUECKHUX PEaKIM, N3rOTABINBATE MOJIEIH MOJEKYJI OPraHUYECKUX BEIIECTB
JUISE WJUTEOCTPAINN NX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMHUPOBAHHOCT YMEHHIH YCTAHABIMBATH MPHHAIICKHOCTh M3YYEHHBIX OPraHHYECKHMX BEIIECTB MO MX COCTaBy M CTPOCHHIO K
ompeeI€HHOMY KJIacCy/TpyIIe COSIMHEHUH (YIIICBOJOPOIBI, KHCIOPO/ M a30TCOACPIKAIHE COSANHEHNUS, BEICOKOMOJIEKYIISIPHBIC COSIHHEHH),
[aBaTh UM Has3BaHWs 1Mo cucremarmieckoir Homenkmarype (IUPAC), a Takke HMpUBOAWUTH TPUBHATHHBIEC HA3BAHUS OTIEIBHBIX OPTAHHYECKHX
BEIIECTB (ITUIICH, MPOINUICH, ALETHICH, STUICHITINKOIb, [IUIEepUH, (eHoI, (opMabaerns, aleTalbIeril, MypaBbUHas KUCIIOTA, YKCYCHas
KHCJIOTa, OJICHHOBAs! KUCJIOTA, CTEApHHOBAsI KHCJIOTA, IITI0K03a, (PPYKTO3a, Kpaxmall, LeJUTI0I03a, TIINIHH);

chOpMHUPOBAHHOCTH YMEHHMS OHPEACIATH BUIbI XUMUYECKON CBSI3U B OPIaHHYECKUX COCAMHEHMSX (OMHAPHBIC U KPATHEIE);

chOpMHUPOBAHHOCTD yMEHHUsI TIPUMEHSTH MOJIOKCHUS TEOPHU CTPOCHMSI OpraHmdeckux BemiectB A. M. ByriaepoBa st 00bsicHeHHUst
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MAaCChI BEIECTB;

chopMHUPOBAHHOCT YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (DM3MUYECKHE M XUMHYECKHE CBONCTBA THITMYHBIX MPEICTABUTEICH
Pa3IHYHBIX KIIACCOB OPTaHMYECKHUX BEMIECTB (METaH, 3TaH, dTUIICH, POIIJICH, aleTuieH, Oyraanen-1,3, metunbyraanen-1,3, 6eH3051, MeTaHOI,
9TaHOJI, STHJICHIJINKOIb, TINIEPHH, (EHO, alleTalbIerH], MypaBbuHas ¥ YKCYyCHas! KUCIIOTBI, TIIIOK03a, KpaxMall, [eJUII0I03a, aMHHOYKCYCHAs
KHCJIOTA), WUIIOCTPHPOBATh TCHETHYCCKYIO CBS3b MEKIY HHMU YPABHCHHSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIMH C HCIONB30BAaHHEM

CTPYKTYPHBIX (hOpMYIT;



chOpPMHUPOBAHHOCT YMCHHSI XapaKTEPH30BaTh HCTOYHHUKH YIJICBOAOPOAHOTO ChIPbs (He(Th, MPUPOAHBIA ra3, yroib), CIOCOOBI HX
nepepaboTKU U NIPAKTHYECKOE IPUMEHEHHUE TIPOYKTOB T1epepabOTKH;

chOpMHUPOBAHHOCTH YMECHHIT IPOBOANTH BBIYHCICHNUS [0 XUMUYCCKIM YPaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA
WITH TIPOJYKTa PEaKIUH 110 U3BECTHEIM Macce, 00bEMY, KOINUECTBY OZHOTO M3 HCXOJHBIX BEIECTB MM IPOAYKTOB PEaKIUH);

chopMHUPOBAHHOCT YMEHUI BJIAJETh CHCTEMOW 3HAHMI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMS, MCIIOJIb3yeMbIX B XHMHH IIPH
U3YYCHHUHN BELIECTB M XMMHUYECKUX SIBICHUI (HaOII0AeHNe, H3MEPEHHE, DKCIIEPUMEHT, MOACIHPOBAHKE), HCIIOIb30BaTh CUCTEMHbIE XUMUUECKIE
3HAHMS U IPUHSATUS PEIICHUIT B KOHKPETHBIX XKU3HCHHBIX CHTYALUsIX, CBSI3aHHBIX C BEIIECTBAMH H HX PHMECHCHUEM;

cOpMUPOBAHHOCTD YMEHHUII COOMIONATh MpaBUiia MOJIB30BAHMS XHUMHYECKOH MOCYIOH M J1abopaTOpHBIM 00OpYIOBaHHEM, a TAKKe
IpaBuia OOPAICHNs C BEIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKIUSMH IO BBIIOIHEHUIO JTa00PAaTOPHBIX XMMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTb YMEHHII IUIAHHPOBATH M BBIIOJHATH XMMHYECKHIl DKCIEPUMEHT (TIPEBPAIIEHUSI OPraHWYECKUX BEIIECTB IPH
HArpeBaHUM, IOJTy4YCHHE STUICHA M M3YYCHHE €ro CBOMCTB, Ka4eCTBEHHbBIC PEAKIMH OPraHMYECKHX BEIIECTB, ACHATYPALMS OCIKOB IpH
HArpeBaHUH, [BETHbIC PEAaKIINH OEJIKOB) B COOTBETCTBUH C IPABMIIAMHU TEXHHKH O€30MaCHOCTH IMPH OOPAIICHUH C BEIIECTBAMHU U JIAOOPaTOPHBIM
00opyznoBaHHEM, IPEICTABIATE PE3yIbTaThl XHMHYECKOTO OJKCIEpHMEHTa B (OpMe 3aliCH YPaBHCHHH COOTBETCTBYIOIIMX pEakuuid u
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YIIbTATOB;

c(hopMUPOBAHHOCTE YMEHHI KPUTHYECKH aHAIH3UPOBATh XHMHUECKYI0 HH(POPMAIINIO, NOIydaeMyl0 U3 Pa3HbIX HCTOUYHHKOB (CpecTBa
MaccoBoil nH(popManuy, HTepHeT U Ipyrux);

chOopMUPOBAHHOCTD YMEHHI COOMIOIATH MPaBHJIa dKOJOTHYESCKH LeJIeCO00pa3HOro MOBEACHUs B OBITY U TPYIOBOH JEATEIbHOCTH B
LEIIX COXPAHECHHsS CBOETO 3JO0POBBS U OKPYKAIOIIEW NPUPOAHOI Cpenbl, OCO3HAaBaTh OIACHOCTh BO3JCHCTBHS Ha JKUBHIE OPTaHH3MBI
OIpeeI€HHBIX OPTraHUIECKUX BEIIEeCTB, IIOHMMas cMBICI nokasaTelns [1/IK, moscHATh Ha mpuMepax cnocoObl YMEHBIICHHS U IPEIOTBPaLICHUsS
UX BPEJHOTO BO3ACHCTBHS HAa OPraHU3M YEeIIOBEKa;

UL O0YJalOIUXCs ¢ OrPAaHUYCHHBIMH BO3MOJKHOCTSMH 3I0POBbSI: YMECHHE IPUMEHATH 3HAHHS 00 OCHOBHBIX JOCTYHHBIX METOJAX
MO3HAHHUS BEIIECTB M XHMHIECKUX SIBICHUI;

JUISL CIICTBIX U CIA0OBHIAIINX OOYYArOMIMXCS: YMEHHE HCIONB30BaTh peibedHO-ToueuHylo cucteMy obosnauenuii JI. bpaiims ms
3aIUCH XUMHIECKUX (pOpMYIL.

11 KJIACC

IIpenmerHble pe3yabTaThl OCBOCHUS Kypca «O0mIast 1 HeopraHudecKast XHMHSD) OTPasKaroT:

c(OPMUPOBAHHOCTD MPEJICTABICHUI: O XMMUUYECKOH COCTABJIAIONICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJIM XUMUH B MO3HAHUU
SIBJICHUI TIPUPOJBI, B ()OPMUPOBAHHU MBIIUICHUS U KYJIbTYpPBl JITYHOCTH, €€ (DYHKIHOHAIBHON I'PaMOTHOCTH, HEOOXOJMMOH IUIS PEICHHs
MPAKTHYECKHX 3aa4 ¥ YKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY 370POBBIO M IIPUPOIHOI Cpene;

BJIaJIeHHE CHCTEMON XMMHUUYECKHX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIONArAIOIINe HOHATUS (XUMUUECKHI 2JI€MEHT, aTOM, M30TOIl, S-,
p-, d- 25eKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJIEKYIIA, MOJIb, MOJISIDHBINH 00BEM, BaJICHTHOCTB, JJICKTPOOTPHIATEIEHOCTD, CTEIICHb OKHCICHHS,
XHMHYECKasi CBA3b (KOBAJEHTHAs, HOHHAs, METAIUINYECKas, BOJOPOAHAsI), KPUCTAJUIMIECKas! PEIIETKA, THIBI XMMHYECKHX PEaKLuii, pacTBop,
DJIEKTPOJIUTHL, HEAIEKTPOIUTBI, JIEKTPOIUTUUECKAs] JUCCOLHALINS, OKUCIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOH Peakiiu, XMMHIECKOe
paBHOBECHE); TEOPHH M 3aKOHBI (TEOPHUsI DJIEKTPOJUTHUYECKOI Aucconmanyy, nepuopndeckuid 3akoH /. . MenneneeBa, 3aKOH COXpaHCHUS.
Macchl BEIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUS SHEPIHU IIPH XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMUH,
MHPOBO33pPECHYECKUE 3HAHNS, JIEKAIINE B OCHOBE OHUMAHMS MIPHYMHHOCTU M CUCTEMHOCTH XHMHUYECKHX SBJICHUH, (PAKTOIOrMYECKHE CBEACHUS
0 CBOICTBAX, COCTaBe, IIOJIYYSHHN H OS30I1aCHOM HCIIOJIB30BAHHN BRKHEHIINX HEOPTaHUUECKHUX BEIIECTB B OBITY U IPAKTHIECKON JeTEeIbHOCTH
YeIoBeKa;

c(OpMUPOBAHHOCTb yYMEHHH BBIABIATH XapaKTepHbIC IPU3HAKM IOHATHH, YyCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIIVE TOHSTHS IIPU ONMHCAHUH HEOPTaHNUECKHX BELIECTB U UX MPEBPAILCHUI;

c(hopMUPOBAHHOCT YMEHHII HCIIOIb30BAaTh XMMHUYECKYIO CHMBOJIMKY JUISI COCTABJICHHS (h)OPMYJ BEIIECTB U YpaBHEHHH XHMHUYECKHX
peakimii, cucremarndeckyro Homenknatypy (IUPAC) u TpuBHanbHbIC Ha3BaHHS OTACTHHBIX HEOPTAHMYECKHX BEHIECTB (yrapHbId Tas,
YIJICKHUCIIBIH Ta3, aMMHUAK, raliéHast I3BeCTh, HeTaIlIéHas H3BECTh, IINTHEBast COJla, IIMPHT U JPYTHE);

c(hOpMUPOBAHHOCT YMEHHUI ONPENENSITh BAJIEHTHOCTh M CTENCHb OKHUCIEHHS XMMHYECKHX JJICMEHTOB B COCAMHCHUSX PA3JIMIHOTO
cocTaBa, BHUJ XMMMYECKOW CBs3M (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOIHAs) B COCAMHEHMAX, TUI KPUCTAJUIMYECKOH peméTKu
KOHKPETHOTO BeIecTBa (aToOMHasl, MOJEKYJSIpHAs, HWOHHAs, MeTaJUIMYecKasl), XapakTep CpeIbl B BOIHBIX PAacTBOPAX HEOPTaHMYECKHX
COEIUHEHMIA;

c(opMUPOBAHHOCTb yMEHMII yCTaHABIMBATh NPUHANISKHOCTh HEOPTraHMYECKUX BEIIECTB IO MX COCTaBy K ONpPEAEIEHHOMY
KJIacCy/TpyIIe COeIMHEHUH (IIPOCThIE BEMIECTBA — METAILIBI M HeMeTaJUIbl, OKCHIBI, OCHOBAHMUS, KHCJIOTEI, aM()OTEpHBIE THIPOKCHIbI, COJN);

c(pOpMUPOBAHHOCTE YMEHWH pacKpbIBaTh CMBICH IepHoandeckoro 3akoHa JI. 1. MenpeneeBa u JEMOHCTPHPOBATH €ro
CHCTEMaTU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U IIPOTHOCTUUECKYIO (DYHKIIUHM;

chopMUPOBAHHOCTH YMEHUH XapaKTepH30BaTh dJIEKTPOHHOE CTPOSHHE aTOMOB XMMHYECKUX 371eMeHToB 1—4 mepronos [lepuoanueckoit
cucTeMbl XuMuUeckux asemenToB JI. Y. MeH/eneeBa, UCIONB3ysl TOHATHS «S-, P-, O-3JE€KTPOHHBIE OpPOUTANN», «IHEPTETHUECKHE YPOBHI»,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COAMHEHHUH Mo meprogaM U rpymnnam Ilepuonuueckoil cucTeMsl
xumudeckux siementoB J[. . Menneneena;

c(popMUPOBAHHOCT YMEHHUH XapaKTepH30BaTh (OMHMCHIBATH) OOIME XMMUYECKHE CBOHCTBA HEOPTaHMUYECKHX BEIIECTB PA3JIMYHBIX
KJIaccoB, IOITBEP)KAATh CYIIECTBOBAHHME TICHETHYECKOH CBS3M MEXKIY HEOPraHHYECKHMH BEIIECTBAMU C MOMOMIIBIO ypaBHEHHUH
COOTBETCTBYIOIIMX XUMUUECKUX PEaKIIHIA;

c(hOopMUPOBAHHOCTD YMEHHS KIIACCH(HIIPOBATE XUMHISCKUE PEAKIHU 110 Pa3INIHbIM IpH3HAKaM (YHCIY M COCTaBy pearupyrolInx
BEIECTB, TEIIOBOMY 3((hEKTy peakuuy, U3MEHEHHUIO CTEIICHEeH OKHCICHUS YIEMEHTOB, 00PaTHMOCTH PEAaKIHH, YIaCTHIO KaTaln3aTopa);

c(hopMUPOBAHHOCTE YMEHHII COCTaBIATh ypPAaBHEHMS PEAKIUi DPa3IHUYHBIX THUIIOB, NOJHBIC M COKPAIICHHBIC ypPaBHEHMS PEaKIUH
HOHHOTO 0OMEHa, YIHTHIBas yCJIOBHS, IIPH KOTOPBIX 9TH PEaKIUH HAYT 0 KOHIIA;

chopMUPOBAHHOCTb YMEHHUH NMPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAUSCTBEHHBIH COCTAB PA3IMYHBIX HEOPTAaHUUECKHX BEIIECTB,
PAcIo3HaBaTh ONBITHBIM IMyTEM HOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB;

c(pOpMUPOBAHHOCTh YMEHUH pACKphIBaTh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil IOCPEICTBOM COCTABIICHUS
9NIEKTPOHHOTO OaaHca ATHX PeaKIHii;

chopMUPOBAHHOCTD YMCHHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKON PEaKIHX OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHHs
XMMHYECKOT0 PaBHOBECHS B 3aBUCHMOCTH OT BHelIHero Bo3zaeiicTsus (nmpuniu Jle [larense);

c(hopMUPOBAHHOCTb YMEHHH XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIKAMUE B OCHOBE MPOMBIIIICHHOTO IOIYYCHHs CEpHOH
KHCIIOTBI, aMMHAKa, a TakXKe C(OPMUPOBAHHOCTH MPEACTaBICHUI 00 OOIMIMX HAyYHBIX MPUHIMIAX H SKOJIOTUYECKUX MPOOIeMaX XHUMHIECKOTO
MIPOU3BOJICTBA;

chopMUPOBAHHOCTb YMEHHI IIPOBOJUTH BEIYHUCICHUS C UCIIONB30BAHIEM MOHATHS «MACCOBast 0N BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOLICHHUI! Ta30B IPHU XUMHUYCCKUX PEAKIHAX, MACChl BEIIECTBA MM 00bEMa Ta30B IO H3BECTHOMY KOIMYECTBY BEIIECTBA, Macce MU 00BEMY



OJIHOTO M3 YJacCTBYIOIIUX B PEAKI[HU BEHIECTB, TEIIOBOTrO 3((eKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI BEIECTB, IPEBPAIICHHS U
COXPaHEHHUsI SHEPTHU;

chopMUPOBAHHOCTE YMEHUH COOMIONATh MpaBHia MOJIB30BAHMS XMMHYECKOH IOCYHOU M J1abOpaTOPHBIM OOOPYZOBAaHHEM, a TaKiKe
IpaBmia OOPAIeHNs C BEIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKIUSMU IO BBIIOIHEHUIO Ta00PAaTOPHBIX XMMHYECKUX OIBITOB;

chopMHUPOBAHHOCTH YMEHHUIT IIIAHUPOBATh U BBIIOIHATE XMMUUYECKUI SKCIIEPUMEHT (Pa3jioKeHHe MEPOKCH/IA BOJOPO/Ia B IPUCYTCTBUH
KaTaJlN3aTopa, ONPEAeNICHIE CPEAbl PACTBOPOB BEIIECTB € IIOMOIIBIO YHHBEPCAIBHOIO HHIHKATOPA, BIMSIHUE Pa3IMIHBIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKOH peakIiu, peakiid HOHHOTO OOMEHa, KaueCTBEHHBIC peaKkIud Ha Cynabdar-, KapOOHAT- M XJIOPHUA-AaHHOHBI, HA KaTHOH aMMOHHSI,
pellleHne SKCIEePUMEHTaIbHBIX 3a4a4 1Mo TeMaM «Meramib» U «Hemeramib») B COOTBETCTBUM C IIpaBMIaMU TEXHUKH O€30MACHOCTH HPH
o0palleHnH C BeIIeCTBAMH U JIaOOPAaTOPHBEIM 00OPYZOBAaHHMEM, MPECTABIATH PE3yIbTaThl XMMHUYECKOTO JKCIIEpHMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIINX PeaKHii 1 (GOPMyIHPOBATH BHIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

chopMHUPOBAHHOCTD YMEHHI KPUTUUECKU aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAILHIO, HTOTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBA
MaccoBOM KOMMYHUKaIU, IHTepHeT U ApYyTruX);

c(hpOpMUPOBAHHOCTE YMEHHI COONIONATH MPaBHIA HKOJOTHYECKH LeIeCO00Pa3HOro IOBEACHUS B OBITY M TPYAOBOU AESITEILHOCTH B
LEIAX COXPAHEHHs CBOEro 3J0POBbS U OKPY/KAIOIIeH INPUPOAHOH Cpesbl, OCO3HABaTh OMNACHOCTh BO3JCHCTBMS Ha >KUBBIE OPTraHU3MBI
OIpeeE€HHBIX BEIEeCTB, MOHMMas cMblci mokasaresst [1/IK, mosicHATs Ha mpuMepax cnocoObl yMEHBIICHHS U NMPEJOTBPAIICHHUS UX BPEIHOTO
BO3/IEHCTBHS Ha OPraHNU3M UEIIOBEKa,;

JUIs 00Y4aloNMXCsA C OrPAHNYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: yMEHHE NPHMEHATH 3HaHHMS 00 OCHOBHBIX JOCTYIIHBIX METOAAax
MO3HAHHUS BEIIECTB M XHMHIECKUX SIBIICHUI;

JUISL CIIETIBIX U CIA0OBHIAMNX OOYYarOMUXCS: YMEHHE HCIIONB30BaTh pelbe(pHO-TOUeUHylo cucTeMy oOo3nauenuit JI. bpaiims mmst
3aIUCH XMMHYECKHX (opMyII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB 1 TeM JekTpoHHbIe (1HPPOBHIE)
n/m NMPOrpaMMbI Bceero Kontpossmbie IpaxTHyeckue o0pa3oBaTebHbIE pecypehl
paboTsI padoTsI
Pa3pen 1. TeopeTnyeckHe 0OCHOBBI OPraHU4ecKOii XUMHHU
IIpenmer oprannueckoit xumun. Teopust
11 CTPOCHHSI OPTAHHYECKHUX COCANHEHUIT A. 3
M. Bytneposa
HWroro no pazaeny 3
Pa3pen 2. YrieBoaopoast
2.1 IIpenensHble yrieBOA0OPOAbl — alKaHbl 2
29 HermnpenenbHble yriIeBogOpOIbL: aIKeHbl, 6 1
) QJIKa/MEeHBI, aJIKKMHBI
2.3 ApOoMaTHYECKHE YIIIEBOIOPOIbI 2
24 TIpupoaHble HCTOYHHUKH YTIICBOAOPOIOB U 3 1
' HX IIepepadoTKa
Hroro no paznery 13
Pasnen 3. Kuciopoacoaep:kamue oprannyecKie coeInHeHHs
3.1 Crmptbl. Denon 3
Anbrierupl. KapOoHOBBIE KHCIIOTEL.
3.2 7 1
Croxubie 3hHpbI
3.3 YriieBoist 3 1
HWroro no paznery 13
Pa3nen 4. A3oTcoaep:Kkamne OpraHniecKue coeInHeHust
4.1 ‘ AmuHbl. AMHHOKUCIIOTHI. benkn 3 ‘ ‘
HWroro no paznery 3
Pa3pean S. BbicokoMo1eKyJIsipHbIe COeIMHEHHSs
5.1 ‘ Inactmaccsr. Kaydyku. Bonokxa 2 ‘ ‘
Hroro no paznery 2
OBHIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 34 2 ‘ 2 ‘




11 KJIACC

KoJnyecTBo yacoB
Ne HaumenoBaHue pa3jieioB H TeM DJeKkTponHble (HH(POBLIE)
n/n NPOrpaMMbI Bceero Kontpoabuere TpakTieckue o0pa3oBaTejibHbIE Pecypchl
padoTsl padoTsl
Pa3zznen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crpoenue atoMoB. [lepruoandeckuii 3aK0H 1
11 Tlepronnueckas cucTeMa XUMHICCKHX 3
anemenToB JI. . Menpeseena
12 Crpoenue BeniecTBa. MHOrooGpasue 4
’ BEIIECTB
1.3 XUMHUYECKHE peaKinu 6 1 1
HWroro no paznery 13
Paznen 2. Heopranuyeckasi Xumust
2.1 Merasuibt 6 1
2.2 Hewmerasmibt 9 1
23 CBs13b HEOPraHUIECKHUX H OPraHUUECKHX 2
’ BEIIECTB
HWroro no pazzueny 17
Paznen 3. XuMus 1 ;KM3Hb
31 ‘ XHUMHUS U )KU3HD 4 ‘ ‘
HWroro no pazzueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 3 ‘




MNOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacos DJIeKTPOHHbIE
Ne Tema vpoka K n Jarta uudposbie
n/n P Bcero Oﬁl—[TpOJILHLIe pﬁalcrnqecm{e H3y4eHHsI o0pa3oBaTe/bHbIC
padoTsI paboTsI pecypeni
1 IIpeamer opranuyeckoit xumuu, eé 1
BO3HUKHOBCHHUE, PA3BUTHE U 3HAUCHHE
2 Teopust CTPOCHUS OPraHUYECKUX COSAMHEHUN A. 1
M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKEHHS
Ipencrapienue o kiaccuduKanimn
3 OpraHu4ecKHx BemecTs. HomeHkmatypa 1
(cucremaTH4ecKas) M TPUBHAIBHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUI 1
pAA
5 MertaH u 3TaH — NpOCTEHIINE NPEACTABUTEIN 1
AIIKAHOB
6 AJIKEHBI: COCTAB U CTPOCHHUE, CBOMCTBA 1
7 DTHIICH U IIPOIIIEH — IPOCTeHIIHe 1
MPECTABUTEIN AIIKEHOB
8 TIpaktrueckas padora Ne 1. «Ilomydenue 1 1
STUJICHA U U3y4YEHHE €r0 CBOMCTB»
Ankanuensl. byraguen-1,3 u metniOyraauen-
9 1,3. [onyueHre CHHTETUIECKOTO KaydyKa U 1
PE3UHBI
AJIKVHBI: COCTaB M OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTHYIECKHI S, ALETHIICH — 1
MPOCTEHIINI peACTaBUTEb ATKHHOB
11 BeranciieHus o ypaBHEHHIO XHUMHIECKON 1
peaximu
12 Apenbl: 6eH301 U TOJIyolI. TOKCHYHOCTB apeHOB 1
13 I'enetnyeckas CBsI3b yIII€BOJOPO/IOB, 1
MPUHAUICKAIMX K Pa3IHYHBIM KJIaccam
TIpuposHbIe HCTOYHHUKHN YITIEBOAOPO/IOB!
14 TIPUPOJIHBIN Ta3 ¥ NOMYTHbIE HE(TSIHbIC Ta3bl, 1
He(Th M NPOAYKTHI e€ nepepadoTKu
TpupoaHbIe HCTOYHHUKH YTIICBOAOPOIOB!
15 TIPUPOJIHBIN Ta3 U MOITYTHEIC HE(TAHbIE Ta3bl, 1
HedTh ¥ MPOIYKTHI e€ mepepadoTKU
16 Kontpobnas padoTa 1o pasjeny 1 1
«YTI1€BOJIOPOIBI
17 TlpenenbHble 0AHOATOMHBIC CIIMPTHI: METAHON H 1
sTaHol. Bomopoanas cBs3p
18 MHOroaToMHbIE CITUPTHI: STUICHITIUKOIb 1 1
TIIHIEPUH




denou: CTPOCHUE MOJICKYJIbI, (1)1/[31/[‘{6(3[(1/[6 u

19 . 1
XUMHYECKUE CBOMCTBA, IPUMCHECHHE

20 Anbaeruzsl: GopMabaerii U aleTaabaerul. 1
Aneton

21 OJIHOOCHOBHBIE NPE/IEIbHBIEC KapOOHOBBIE 1
KHCJIOTHL: MypaBbHHAs H YKCYCHasI

22 IIpaxTnueckas pabora Ne 2. «CBoiictBa 1
pacTBOpa YKCYCHOM KHUCIIOTBI»)

23 CTeapnHOBAs U OJICHHOBAsSI KUCIIOTHI, KaK 1
MIPEJICTABUTEIIN BBICIINX KAPOOHOBBIX KUCIIOT

o4 Mpbli1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, 1
HX MOIOIIee JIeHCTBUE
Crnoxable 3(UpPBI KaK IPOU3BOIHbBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIIH3 CIOKHBIX 1
3¢upon

26 Kupsl: runponus, npuMeHeHue, O1oJornuecKas 1
POJIb KUPOB
VYriaeBojpl: cocTaB, KilacCu(puKamus.

27 Baxueiiue npeacraBuTen: rroKo3a, 1
(pykTo3a, caxaposa

28 Kpaxmai u nemnosnosa Kak NpupoaHbIe 1
TIOJIIMEPBI
KonTposnsrast paboTa 1o paszaerry

29 «Kwuciopoacomepikaiine opraHnuecKie 1
COC/IMHEHHMS»

30 AMUJHBI: METHJIAMHH U aHUJIHH 1
AMMHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYECKHe

31 COEMHEHUS, UX OMOJIOTMUECKOE 3HAUCHHE. 1
TTenTuasr

3 Benkn kak npupoIHbIC BEICOKOMOJICKYIISIPHBIC 1
COC/IMHEHHUS

33 OCHOBHBIC MOHSTHS XUMHI 1
BBICOKOMOJICKYJISIPHBIX COCIMHEHMIT
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTUHCHUI. 1
InacTMaccsl, Kaydyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

Konrpoabhbie
pa6oTsI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHHs

DJIeKTPOHHbIE
uudposBbie
o6pa3oBarejibHbIE

pecypest

XumMnueckuii ameMeHT. ATOM. DIeKTPOHHAs
KOH(HTypaLys aTOMOB

Ilepuonnueckuii 3axon u [lepuonnueckas cuctema
xumuueckux 3nemeHToB J[. 1. Menzeneesa, ux cBsi3b ¢
COBPEMEHHOM TeopHueil CTpOeHNUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX
3JIEMEHTOB U MX COCAMHEHHI 110 IPYIINaM U IIEPUOaM.
3HavyeHHe MepuoIMIeCKOro 3aKOHa 1 CUCTEMbI
XUMHUUYECKHX deMenToB J[. M. Meneneesa B pa3BUTUI
HaYKH

CrpoeHue BelecTBa. XMMUYECKas CBSA3b, €€ BUJIBL;
MeXaHMU3Mbl 00pPa30BaHUsI KOBAJICHTHOM CBSI3H.
Bopopoanast cBs3b

BaneHnTHOCTB. DIIeKTPOOTpULIATEIbHOCTD. CTerneHb

okucieHus. BemectBa MoIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

ITonsiTue o nucnepcHbIx cuctemax. Mictunusie u
KOJIJIOM/IHbIE pAacTBOPBL. MaccoBasi 10715 BELECTBA B
pactBope

Krnaccndukanus 1 HOMEHKIIAaTypa HEOPraHHIECKHUX
coeluHeHMi. ['eHeTHUeCKas CBA3b HEOPTaHUUECKUX
BEILIECTB, PA3JIMYHBIX KIACCOB

Krnaccudukariis XUMHIECKUX PEaKInii B HEOPTaHHIECKOH
1 OpraHUYECKOl XUMUH. 3aKOH COXPaHEHHUsI MacChl
BEIIECTB; 3aKOH COXPAHEHHUs U MPEBPAIIEHUs SHEPTUU TIPH
XMMHUUYECKHUX PEaKIUsIX

Ckopoctb peakiui. OOpaTHMble peakiiy. XHUMHIECKOe
paBHOBecHe

10

IIpaxtnueckas padora Ne 1. «BiusiHEe pa3inuaHbIX
(haKTOPOB HA CKOPOCTH XUMHYECKON PEeaKIIUm))

11

DnextpoauTHyeckas auccormanys. [loustue o
BOJIOpOIHOM Tokazarene (PH) pactBopa. Peakimn
HMOHHOTO OOMeHa. [ MIpoi3 opraHnyeckux u
HEOPTraHUYECKHX BEIIECTB

12

OKHCIIATETPHO-BOCCTAHOBUTEITLHBIC peaknuu. TlonsTne
00 DJICKTPOJIU3E paCIIaBOB M PaCTBOPOB coJei

13

KOHTpOJTBHaH pa60Ta 110 pasaeny <(TeOp€TI/I‘ICCKI/I€
OCHOBBI XUMH»

14

Merasl, ux nojoxxenue B Ilepuoauyeckoit cucreme
xumudeckux semenToB J[. . Menneneesa u
0COOEHHOCTH CTpoeHHs aToMOB. Obmue pu3nueckue
CBOICTBA METAJJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMHUYECKUI Psif

15 . 1
HaINpsDKCHUH METaJllIoB

16 XuMHUYECKHe CBOMCTBA BaYKHEHILIMX METAIUIOB (HATPUiA, 1
KaJIMi, KaJIbIMi, MATHUM, AIFOMUHHN) U UX COSTMHEHUI

17 XuMHUECKHE CBOICTBA XpOMa, MeJIM U UX COEAMHEHHUN 1

18 XHUMHUYECKHE CBOICTBA IIMHKA, XKelle3a ¥ UX COSIMHEHUI 1

19 IIpaktuueckas padora Ne 2. "Pemenue 1
9KCHEPHMEHTAJIbHBIX 33/1a4 110 TeMe «MeTauibi»"
Hewmerasmibl, nx nonoxenue B Ilepuonudeckoii cucreme

20 XUMHYECKHX dyieMeHToB J[. Y. MeHeneeBa u 1
0COOEHHOCTH CTPOEHHS aTOMOB
dusnueckne cBOICTBA HEeMETAIIOB. AJUIOTPOHSL

21 HEMeTaJUIOB (Ha IIpUMepe KHCIopoa, cepbl, Gpocdopa u 1
yriepoia)

22 XMMHYECKHE CBOIMCTBA IAJIOT€HOB, CEPBI U HX COSIMHCHUH 1

23 XuMHUecKne CBOICTBA a30Ta, (hocopa U NX COCTMHEHNH

24 XuMHUYECKHe CBOMCTBA YIiepo/ia, KpeMHUS U UX 1
COEIMHEHHI

25 IIpuMeHeHNe BaXKHEHIIMX HEMETAILUIOB M HX COSANHEHUIT 1
O06001IeHNE U CUCTEMATH3ALMS 3HAHUH 110 TEME

26 «Hemerasib». BeraucieHust o ypaBHeHHSIM XUMHYECKHAX 1
peakuii 1 TEPMOXUMHIECKHE PACUETHI

27 TpakTnueckas pabora Ne 3. «Pemrenne 1
SKCIEePUMEHTAIbHBIX 33714 110 Teme "Hemeramisr"»

28 Kontpomnbras pabora mo Temam «MeTtamisn u 1
«Hewmeramasny

29 Heopranmdeckue 1 opraHn4ecKHe KUCIOTHL. 1
Heopranuyeckue u OpraHuyecKnue OCHOBaHHs
AMpoTepHBIe HEOPraHHIECKNE i OpraHNIeCKUe

30 coequHeHHs1. [ eHeTHYeCKas CBSA3b HEOPTaHUIECKUX U 1
OpraHHYecKHX BEIIeCTB
Posb xuMuu B 00€CTIEYeHNHN YKOJIOTHUECKOI,

31 SHEPreTHYEeCcKON 1 MHUIIEBOi 0€301acHOCTH, Pa3BUTHH 1
MEUIITHBI

32 Ipencrapnenns o6 OOMMX HAYYHBIX TPUHIAIIAX 1
MIPOMBIIUICHHOTO MOIyYEHNUsI BaXKHEHIIINX BEIIECTB

33 YenoBeK B MUpPE BEIECTB M MaTEPUAJIOB 1

34 X¥MUS ¥ 310pOBEE YellOBeKa 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus / I'abpuemnsta O.C., Octpoymos W.I'., Cnaakos C.A., AkuuonepHoe o0iecTBo
«M3marenscTBO «lIpocBemenune»

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Meroanueckoe rocodue s yuutens xumuu 10-11 k. [Ipocsemenne

HUAD®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://him.1september.ru Exunas xomtekuus LIOP: [IpenmeTHast KoJIeKIust « XUMHUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI:
xumusi. Komtekiust Poccuiickoro 001eo0pa3oBaTe/ibHOrO moprajia

http://www alhimik.ru Becepoccuiickas oauMnuaza MKOIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBINA YISOHUK JJISI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: dJICKTPOHHBIH yICOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUICIK: XUMHUS

http://www.chemistry.ru JlucranimonHas oJMMITHA/IA TI0 XUMHUH: TEJICKOMMYHHUKAITHOHHBIN
00pa30BaTebHbII POEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucraniimoHHbIC 3BPUCTHUYCCKHUEC
OJTMMITHA/TBI TI0 XUMUHN

http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus

http://www 104.webstolica.ru Knaccuduxamnms XHMHIECKUX PEaKIHiA
http://classchem.narod.ru KouTpen — Xumust [uis BceX: yueOHO-MHPOPMAIIMOHHBIH CalT
http://www.physchem.chimfak.rsu.ru Meroarka o0yueHuns: XuMum: CaiT Kapeapbl XUMUH
HITIY

http://www. nanometer.ru OnnaiiH-cripaBoYHUK XUuMH4YecKuX teMenToB WebElements
http://webelements.narod.ru ITomynsipHas OnbIMOTEKa XMMUYECKHUX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 CripaBOYHbIC MaTEPUAITBI IO XUMHU
http://www.edu.yar.ru/russian/cources/chem Xumwuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: yaeOusie u cipaBouHbie
MaTepuabl

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkoibHUKAM O XMMHH: CAAT
xummuueckoro ¢akynbrera Antl'Y

http://www chem.asu.ru/abitur DnexTponnas 6ubIMOTEKA M0 XMMUU M TEXHUKE
http://rushim.ru/books/books.htm Dnexrponnas OnOIMOTEKA YUCOHBIX MATEPHATIOB 110 XUMUHU



