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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMuM Ha ypOBHE CpeHEro o0Iero oopazoBanus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBaHuu B
Poccuiickoit  ®enepannu», TpeOoBaHUW K pe3ysibTaTaM OCBOEHUsS (enepanbHON
oOpa3oBaTelbHOM TporpaMMmbl cpeaHero obmero o6pazoanus (DOII  COO),
MpeAcTaBlIeHHbIX B DenepanbHOM rocyJapcTBeHHOM oOpa3zoBarenbHoM cTa”napte COO,
¢ yuétom Konuenmuu npenojaBanusi yueOHOTo npeamera « XumMus» B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickoii ®Depepainuu, peaiu3yrolIMX OCHOBHbIE 00pa3oBaTelIbHbIE
MpOrpamMMbl, U OCHOBHBIX MOJ0KeHUI «CTpaTerun pa3BuTHs BocnuTaHusi B Poccuiickoi
®epneparuu Ha niepuoA 10 2025 roga» (Pacnopsbxenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJIX0/IOB K pa3pabOTKe MPOrpaMMbl MO XUMHHU, K OMPEIEICHUI0 00IIeH
cTparteruu oOydeHHs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMU y4eOHOTO
npenmera «Xumms» gns 10-11  kmaccoB Ha  6a30BOM  YPOBHE  COCTaBUIIH
koHnentyansHpie  nonoxkeHust PIOC COO o B3auMOOOYCIIOBIEHHOCTH —IIETEH,
ColepKaHMsl, pe3yJbTaTOB OOydeHuss U TpeOOBaHM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMuuyeckoe 00pa3oBaHME, IMOIY4YaeMOE€ BBIMYCKHUKaMU 0011e00pa3oBaTebHON
OpraHu3aluu, SBISETCS HEOThEMJIEMOM YacThi0 HX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEpUIAIOIIMM JTallOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LEHHOCTEW, MPUCYIIMX LIEJIOCTHOW CUCTEME XMMHUYECKOro 00pa3oBaHus. JTH
LEHHOCTH KacaroTCsl MO3HAHMUS 3aKOHOB NPUPOJbI, (OPMUPOBAHMUSI MHPOBO33PEHUS U
oOmiei KyJnbTypbl YeJIOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3[0POBBIO M MPHUPOAHOHN cpene. Peamusyercss xumudeckoe oOpa3oBaHue
0o0yJaromuxcs Ha YpOBHE cpeaHero oOiiero o0Opa3oBaHUs CPEICTBAMHU Yy4EOHOTO
npenMera « XuMus», CoJiep>KaHrue U MOCTPOEHUE KOTOPOTO OIpeAeNieHbl B POrpaMMe 10
XUMHH C YYETOM cHenu(PUKN HayKH XUMHUH, €€ 3HAUEHUS B MO3HAHUHM NPUPOABI U B
MaTepualbHOM JKM3HM OOILECTBA, a TaKKe C Y4ETOM OOIMX LeJdel W NPHUHIMIIOB,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpeHero oo1ero oopa3oBaHus B
Poccuiickon ®@enepannu.

XUMHS KakK D3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK Wrpaer ocoOyio poJib B
COBPEMEHHOM LMBHWIM3AIMK, B CO3JAaHMM HOBOW 0a3bl MaTepUallbHOW KyJbTyphl. OHa
BHOCHT CBOIl BKJIa/l B JOPMUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBIIIIJICHHS, B CO3/IaHUE
LEJOCTHOTO TMPEACTABIECHUS OO0 OKpYXalolleM MHpE Kak O €JUHCTBE MPUPOIBl U
YyesioBeKa, KoTopoe (QopMupyeTcs B XMMHUM Ha OCHOBE NOHHMMAHMS BEIECTBEHHOTO
COCTaBa OKPY KAloOIIEro MUPa, OCO3HAHMS B3aHMOCBS3M MEX]y CTPOEHHEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHUS.

TecHOo B3aMMOAEHMCTBYS C JPYrMMH €CTECTBEHHBIMH HayKaMHu, XHMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPyia
M JKA3HH KaKJ0T0 WwieHa obmectBa. CoBpeMeHHasi XUMUS Kak HayKa CO3HIaTeNbHas, KaK
HayKa BBICOKMX TEXHOJIOTWUHA HampaBjieHa Ha pelIeHHuEe TJIOO0ATbHBIX MpobIeM



YCTOMYHUBOIO pPa3BUTUs YEJIOBEUECTBA — CBHIPHEBOM, DJHEPreTHUYECKOW, NHUIIEBOM,
HKOJIOTUYECKON OE€30MacCHOCTH M OXPaHbI 3J10POBBSI.

B cootBerctBHUM ¢ OOmIMMHM LEISIMH M OPUHIMUIAMH CPEAHEr0 OOLIEro
oOpazoBanus conaepxkanue mnpeamera «Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb
U3YYCHHS) OPHEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO TIOJTOTOBKY
oOyyJaromuxcsi, He0OOXOMMYI0 UM I BbBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIIOYEHHS B KU3Hb COLIMyMa, MPOJOJKEHHs o0pa3oBaHUs B Pa3IMYHBIX
00nacTsX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XUMHUCH.

CocTaBisironMu npeaMeTa « XuMush» ABIsItoTCs 0a30Bbie Kypchl — «Oprannueckas
xumus» u «O01asi 1 HeopraHuvyeckass XMMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW MO HEOPTaHUYECKOUH
XUMUU (C BKIIOYEHHWEM 3HAHWKA W3 OONIeH XWMHHM) W OpPraHUYECKOW XUMUHU.
dopMupoBaHHE JTAHHOM CUCTEMbl 3HAHMM NpPU H3YYEHUHM MpeaMeTa o0ecreyuBaeT
BO3MOKHOCTb PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSITUH,
3aKOHOB U TEOPUM XUMHH.

Ctpyktypa coaepxkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHuyeckas Xumush» copMupoBaHa B MporpaMMme o XMMUU Ha OCHOBE CUCTEMHOTO
NOJX0/a K U3YUCHHIO yaeOHOro MaTepuaia u 00yCciIoBIeHa HCTOPUIECKH 000CHOBAaHHBIM
pa3BUTHUEM 3HAHUU Ha OMNPENCIIEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYecKOW XMMHUHM BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHUECKON TEOpUH
CTPOEHHSI OPTraHUYECKUX COEAWHEHUM, a TAaK)KE€ Ha YPOBHE CTEPEOXHUMHYECKUX U
AJNIEKTPOHHBIX MPEJCTABICHUNA O cTpoeHHH BemiecTB. CBeeHUs: 00 U3ydaeMbIX B Kypce
BELIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTHYECKU
AKTUBHBIX COCIMHEHUUW. B Kypce OpraHM4ecKo XHWMHUU IIOJYYalOT pPa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs TMEpPBOHAYATHHBIC
NpPEICTaBICHUS O XUMHUYECKOW CBSI3M, KJIACCU(DPUKAIMOHHBIX TPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKON PEAKLIUH.

[Tonx HOBBIM yIJIOM 3peHHS B TIpeaMere «XUMHS» 0a30BOTO  ypPOBHS
paccMaTpuBaeTCsl M3yYEHHbII Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus
TEOPETUYECKUN MaTepHual U (aKTOJIOTHYECKUE CBEJCHHUS O BEIIECTBAX M XUMUYECKOUH
peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Ias 1 HeopraHuyeckasi XuMHUs 00ydaronmmcs
NPEAOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAUEHUE IIEPUOJMYECKOrO 3aKOHA C
OOIIETeOPETUIECKUX U METOAOJOIMUECKUX MO3UIMHA, TIIy0)Ke MOHATh HCTOPUUYECKOE
W3MEHEeHHe (YHKIMH 53TOro 3aKkoHa — OT oOoOmaromeil a0 oOBscCHSAOmEH u
MPOTHO3UPYIOIIEH.

Enunasa cucrema 3HaHMI O Ba)KHEWIIMX BEIIECTBaX, UX COCTABE, CTPOECHUU,
CBOMCTBAX M MPHUMEHEHUHM, A TAKXKE O XHUMUYECKHX PpEAKLIHSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHus AomnoiHsercsa B Kypcax 10 u 11 kimaccoB smeMeHTamu
COJICpKaHUSI, UMEIOIIMMHU KYJIbTYPOJOTUUECKUI M MPUKIAJAHONW XapakTep. DTHU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHUIO B3aWMOCBSI3M XMUMHH C JPYTHMH HAayKaMU, PacKpBIBAIOT €€
poJib B TO3HABATEJbHOM M MPAKTUYECKON JeATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHUS K MPOLIECCY TBOPUYECTBA B O0JACTU TEOPUU M MPAKTUUECKUX
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NPWIOKEHU XWMUU, TMOMOTAIOT BBIMTYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATH
nH(OPMAIINIO U TPUMEHSTE €€ JUIS TIOMTOJIHCHUS 3HAHUH, PEIICHUS] HHTEIUIEKTYTbHBIX U
AKCIIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3adad. B 1emom cojepkaHue y4eOHOro
npeaMera «XMMHUS» JAHHOTO YPOBHS M3YYEHHs] OPUEHTHUPOBAHO Ha (popmHpoBaHUE y
00yJaroIIMXCss MEPOBO33PEHYCCKON OCHOBHI I TOHUMAaHUS GUIOCOPCKUX UICH, TAKUX
KaK: MaTepuajbHOE €JIMHCTBO HEOPraHMYECKOr0 W  OpPraHu4Yeckoro  MHpa,
00yCJIOBIIEHHOCTh CBOWCTB BEIECTB HMX COCTABOM M CTPOEHHEM, I103HABaEMOCTb
MPUPOIHBIX SBJICHUN MyTEM DKCIIEPUMEHTA W PEIICHUS MPOTUBOPECUNH MEXTY HOBBIMHU
dakTaMu M TEOPETUYECKUMM NPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
JKOJIOTHYECKUX MpoOJeM, a Takxke MpobsieM cOepexeHHs DHEPreTUUECKUX PECypCoB,
CBIPBSI, CO3JaHUS HOBBIX TEXHOJIOTUN U MAaTEpPUAJIOB.

B nnane pemienust 3aay BOCNUTAHUS, PA3BUTHS U COLMANIM3ALMKM O0yYarOIIMXCS
MPUHSATHIC IPOTPAMMON 10 XMMUU TOJIXO0/IbI K ONPENIETICHUIO COAEPKAHUS U TOCTPOCHUS
mpeAMeTa MpeaycMaTpUBalOT (OPMUPOBAHME YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUIA,
UMEIOMUX 0a30BOE€ 3HAYCHHE ISl PA3IUYHBIX BHUJIOB JCSITCILHOCTH: PEIICHHS MPOOJIeM,
MOMCKa, aHaIM3a U 00paboTKU MHMOPMAIIMK, HEOOXOAUMBIX Il MPUOOPETEHHS ONBITA
NPAaKTHYECKOW M HCCIEAOBATEIbCKON JESTENbHOCTH, 3aHMMAIONICH Ba)KHOE MECTO B
MO3HAHUU XUMHH.

B mpaktuke nmnpenonaBaHusi XUMUM KaKk Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, TaK U Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, MPU OMpPEACICHUN
COJIepKATEIILHON  XapaKTepUCTUKH TIeJICH WM3yYCHHUS TpeaMeTa  HalpaBJICHUEM
NEPBOCTEIIEHHON 3HAYMMOCTH TPAAUIIMOHHO TMpuU3HAETCa (HOPMHUPOBAHUE OCHOB
XUMUYECKOM HAyKM Kak o0JIacTH COBPEMEHHOTO €CTEeCTBO3HAHUS, TMPAKTHUYECKON
JESTEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOJIMYECKON TOUKH 3PEHHUS TaKOM MOAXO0J K ONpeNeNICHUIO 1esiel U3ydeHus npeaMera
SIBJISIETCS BIIOJTHE OTIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PCHHSI TJIABHBIMU LETISIMU H3YUYEHUS MpeaAMeTa « XUMHSH
Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBASITOTCS:

e (opmMupoBaHHE CHUCTEMBI XMMHUYECKUX 3HAHWA KaK BaKHEWINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHONH KapTHUHBI MHpa, B OCHOBE KOTOPOH JIEKAT KITIOUYEBHIE
NOHATHS, (yHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMUU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE M IOHUMAHUE CYITHOCTH JOCTYITHBIX 0000IIEHN MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHWSI,

e (opmupoBaHHe M pa3BUTHE NPEICTABICHUI O HAYYHBIX METOJAX IMO3HAHUS
BCIIECTB M XHMHUYCCKHX PEAKIUH, HEOOXOIUMBIX I MPUOOPETCHHS] YMEHUN
OPHUEHTUPOBATHCS B MUPE BEIICCTB M XUMHUYCCKUX SIBJICHUH, HMCIOIIUX MECTO B
NpUPOJE, B IPAKTUYECKOMN U MOBCETHEBHOM KU3HH;

® pa3BUTHEC YMCHHUU M CIIOCOOOB IEATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM U
00BSCHEHHEM XUMHUYECKOTO SKCIIEPUMEHTAa, COOJII0/IEHUEM IpaBUil OE€30MacCHOTO
oOpareHust ¢ BeIeCTBAMHU.



Hapsimy ¢ aTuM, coaepskarenbHash XapaKTepUCTUKA Ieled M 3adad HM3ydeHUs
npeaMera B MporpaMMe M0 XMMHUHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMU B CHCTEME cpeaHero obmiero oOpaszoBanus. CeromHs B
NPETOIaBaHu XUMHUHU B OOJBIICH CTENEHU OTHAETCS TMPEANOYTCHUE MPAKTUICCKON
KOMITOHEHTE COJIEp)KaHUsl OOy4eHHs, OPUCHTHPOBAHHOW HA IMOJTOTOBKY BBITYCKHHKA
o01ieo0pa3oBaTeTbHOM  OpraHM3alldd, BIAJCIONIET0 HEe HAOOpoM  3HAaHWH, a
(YHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMH H YMEHHUSMH aKTHBHOTO
MOJIy4CHUS 3HAHUW U MPUMEHEHUS] UX B PEATBbHON KU3HU ISl PEIICHUS MPAKTUYECKUX
3amad.

B cBsi3u ¢ 3TUM TIpW M3yYEeHUHW TpeaMeTa «XUMHUsS» JIOMUHUPYIOIIEEe 3HAUYCHUE
NPUOOPETAIOT TaKUE TICJIU U 3a/1a4H, KaK:

aganTanusi OOydYaromUXCsS K YCIOBUSM JIUHAMHUYHO DPa3BHUBAIOIICTOCS MHPA,
(dopMUpOBaHNE HHTEILICKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30OBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSTUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHECHHEM;

dopMupoBaHue y 00y4YarOIUXCSl KJIIOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHLIUN),
UMCIONINX YHUBEPCATbHOE 3HAYCHHE NI PA3jIMYHBIX BHJIOB JCATCIBLHOCTHU: PEIICHUS
npoOiieM, TOWCKa, aHamu3a W 00paboTkM WHGOpMAIUK, HEOOXOMUMBIX IS
NPUOOPETEHUSI OIBITA JICATEIBHOCTH, KOTOpas 3aHUMAaeT BaXHOE MECTO B IO3HAHUU
XVUMHH, a TaKXKe I ONEHKH C TIO3WIMHA DKOJOTHYECKOH Oe30MacHOCTH XapakTepa
BIIUSTHUSL BEIIECTB U XUMHUYECKUX TPOIECCOB HA OPTaHMW3M YEJIOBEKA W TMPUPOTHYIO
cpeny;

pa3BUTHE TMIO3HABATEIBHBIX MHTEPECOB, WHTEIUICKTYAIbHBIX H  TBOPYECKHX
CrocOOHOCTE 00yYaronMxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE
3HAHWUS 10 XHMHH B COOTBETCTBHH C >KH3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpeMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTHH IS TOWCKA U aHAIIN3a Y4eOHON U HAyYHO-
NOMyJISIPHON MHGOPMAIIUYA XUMHUYECKOTO COJCPKAHUS;

dbopMHupOBaHUE W Pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOII0AATeTbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXO/IMMbI, B YACTHOCTHU, NpPHU IUIAHUPOBAHUU U TPOBEACHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCTIHTaHUE Y 00ydaronuxcst yoex1IEHHOCTH B TYMaHUCTHYECKOW HATIPABICHHOCTH
XUMUHU, €€ BaXHOM POJIU B pEHICHUH TIJI00ANTBHBIX MPOOJIEeM palMOHAIBHOTO
MPUPOIOTIONH30BAHUS, TIOTIOJTHEHUS JHEPreTHYECKUX PpECcypcoB U  COXpaHEHUs
IMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OCPEKHOTO OTHOIICHHS K
NPUPOJIE W CBOEMY 370POBBIO, a TaKXKe NPHUOOPETCHHS OIbITa KCIIOJIb30BaHUS
MOJIYYCHHBIX 3HAHUU JJISi IPUHSTHS TPAMOTHBIX PEIICHWA B CHUTYyaIlUsiX, CBS3aHHBIX C
XUMUYCCKUMU SBJICHUSMHU.

B ydeOHOM miane cpemHero oOrmiero oOpa3oBaHHs MpeaMeT «XHMHs» 0a30BOTO
YPOBHS BXOJIMT B COCTaB MPEIMETHOM 0051acTh « ECTeCTBEHHO-HAYUYHBIE MTPEAMETHD.



OOmiee 4YMCIO YacoB, OTBEACHHBIX JUIS M3Y4YCHHS XUMUHM, Ha 0a30BOM YpOBHE
cpenHero obmiero oOpasoBaHusi, cocraBisieT 68 gacos: B 10 kimacce — 34 gaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B HeIelN0).

COIAEPXAHME OBYYEHUA
10 KJTACC

OPI'TAHUYECKAS XUMUA

Teopernveckre 0CHOBBI OPraHM4eCKOM XUMHUH

[Ipeamer opraHnyeckod XHMHM: €€ BO3HUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJIy4YeHUH HOBBIX BEIIECTB U MaTepuajoB. Teopusi CTPOCHHUS OPraHUYECKUX
coenunenui A. M. BytnepoBa, e€ ocHoBHbIe moyiokeHUs. CTpyKTypHBIE (HOPMYJIbI
OpraHMYECKUX BELIECTB. ['omosorus, uzomepus. XUMUYECKas CBA3b B OPraHUYECKHUX
COEIMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenne o kiaccupuKaluu OpraHudyeckux BemiecTB. HomeHkmaTypa
OpraHMYECKUX COEIMHEHUU (CHCTEeMAaTUYecKas) U TPHUBHAJIbHBIE HA3BAHUS Ba)KHEHIINX
IpeICTaBUTENIEH KIacCOB OPraHUYECKUX BEIECTB.

OKCHEpUMEHTaJbHbIE METOJAbl M3YyUYEHHS BEIIECTB U HMX MPEBpaILCHUI:
O3HaKOMJIEHHE C 00pasllaMu OpraHMYeCKHWX BEIIECTB M MaTepualaMd Ha WX OCHOBE,
MOJCIMPOBAHUE MOJIEKYJ OpraHMYEeCKHMX BEIIeCTB, HAOJIIOJICHUE U  OINHUCAaHUE
JIEMOHCTPAILMOHHBIX OTBITOB MO MPEBPAILIEHHUIO OPIraHMYECKUX BEUIECTB IIPU HArpeBaHUU
(niaBnenue, o0yrauBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUM psii. MeTaH u 3TaH — mpocTeime
NPEICTABUTEIHN aJIKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (PEaKIMH 3aMELICHUs U
rOpeHusl), HAX0XKJIEHUE B IPUPOJIE, IOJYyUYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUH psiiA. OTHIEH U NPONWIEH —
HpoCTeHIne MpeJICTaBUTENN AIKEHOB: (U3NYECKHe U XUMHUUYECKHUE CBOMCTBA (peakuuu
TUAPUPOBAHMS, TaJOT€HUPOBAHMS, TUAPATALMM, OKHUCIEHUS U IOJIMMEPU3ALIH),
MOJIy4eHHUE U TPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u wmerunOytaguen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHUE CBOMCTBA (peakuus nojuMepusanun). [lomydyeHne CMHTETUUECKOrO KayuyKa
U pPE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHM psii. ALETHIIEH —
MPOCTEHINNI TPECTaBUTENb AKWUHOB: COCTaB, CTPOCHHE, (DU3MUECKHE U XUMUYECKHUE
CBOMCTBa (peakuMd THUAPUPOBAHUSA, TaJOT€HUPOBAHMS, THApATallMd, TOpPEHUs),
MOJIy4eHHUE U TPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, GU3NYECKHE U XUMHUYECKUE CBOWCTBA (peakiuu
TaJIOTEHUPOBAaHUS W HUTPOBAHMS), MOJIy4YE€HUE W TMpuUMeHeHue. Toayon: cocmas,
cmpoenue, @usuyeckue U XUMUYECKUe CB0UCMEA (peakyuu 2alo2eHUpOsanus U
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HUMPOBaHUs), noayyenue u npumerexue. TOKCHUHOCTb apeHOB. I'eHeTmyeckas CBs3b
MEXIY YIVIEBOAOPOAAMH, IPUHAIIEKAITUMU K Pa3JIMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHHUKYU YTiIeBOAOPOAOB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIE
ra3pl. Hed1b 1 e€ nmpoucxoxaenue. CrnocoObl nepepaboTKu HE(TU: NTEPETOHKA, KPEKHHT
(Tepmuueckuii, KaTamuTHueckuil), nuposus. Ilpomayktel mnepepa®oTku HedTH, HX
MPUMEHEHUE B NPOMBIIIJIEHHOCTH M B ObITy. KaMeHHbI yronb W MPOAYKTHl €ro
nepepadboTKH.

OKCIEpUMEHTAJIbHbIE METOJAbl M3YyYEHHs BEIIECTB W MX IPEBPALLCHUM:
O3HaKOMJIEHHE C O0pa3laMu IUIacTMacc, KaydyKoB M pe3uHbl, Kouekunu «Hedte» u
«Yronb», MOJCINPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M  TaJIOTE€HONPOU3BOJHBIX,
IPOBEACHNE NPAKTUYECKOW pabOoThI: MOTyYeHHUE STUIICHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncienyst o ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOTO BeIIeCTBAa WM IMPOJAYKTa pEeaKkIMH MO U3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WJIM IPOJYKTOB PEAKIIUH).

Kuciopoacoaep:kamue oprannyecKue coeJMHeHHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHL. METaHON U 3TAHOJ: CTPOEHUE, (Pu3ndecKue u
XUMUYECKUE CBOICTBA (peakUMM C AKTHUBHBIMM METaJUIaMH, TaJIOr€HOBOAOPOJIaMH,
ropeHue), mpuMeHeHrne. BogopoaHbie CBSI3M MEXAY MOJIEKyJdaMu cnupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OpPTraHU3M YeJIOBeKa.

MHOroaroMHbI€ CIIUPTHI. DTUICHTIIMKOIb U TJIMLEPHUH: CTPOCHHE, (PU3MUEcCKue U
XUMUYECKHE CBOWCTBA (B3aMMOJECHCTBUE CO ILIEJIOYHBIMM METallaMU, KayeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE CUPTHI). [leficTBue Ha opranu3Mm uenoBeka. [IpumeHeHue
[JIMLIEPUHA U STUJICHIJIMKOJIS.

deHo: CTpoeHHE MOJIEKYJIbI, GU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue denomna.

Anbrerunsl u kemoHvl. PopMallbJeTH, allETANbJIEIH]: CTPOCHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBAa (pEakUMM OKHCIEHHS M BOCCTAHOBJICHMS, KaueCTBEHHbIE
peakiuu), ojydyeHrue U NpUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHasi M yKCyCHas
KHCJIOTBI: CTpOeHHE, (PU3MUecKre U XUMUIECKIE CBOMCTBA (CBOICTBA, 00IIHe I Kilacca
KHUCIIOT, peakuus »J>Tepudukanuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia Kak COJu
BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

CrnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonoruueckas poJib KUPOB.

VYriieBoabl: cocTaB, KiacCUUKAIMS YTIIEBOJAOB (MOHO-, TU- M TOJHCAXapujbl).
['moko3a — npocTeinii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbL, (pU3ndecKkue
U XUMHUYECKHE CBOWCTBa (B3ammojeilcTBue ¢ ruapokcugom wmeau(ll), oxucnenue
aMMHauHBIM pacTBOpOM okcuaa cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TIHOKO3bI),
HaXOXKJEHHE B MPUPOJIE, IPUMEHEHUE, Onosnorudeckas posb. PorocunTe3. PpyKTo3a Kak
U30Mep TITHOKO3bI.



Kpaxman u wnemnono3a kak mnpupoanble mnoiauMmepbl. CTpoeHHE Kpaxmana H
1eJUt0103bl. PU3NYECKHe U XMMHYECKHUE CBOMCTBA KpaxMmala (THApPOJIN3, KaueCTBEHHAas
peaKIus ¢ HOJA0M).

OKCIIEpUMEHTAJIbHBIE ~ METOAbl HM3YyYEHUS BEIIECTB M MX IPEBPALLCHUN:
npoBeAeHNe, HAOMIOICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB,
KaueCTBCHHBIC PEaKIIUU OJHOATOMHBIX CITUPTOB (OKUCIIeHUe dTaHoa okcuaoM meau(ll)),
MHOTOaTOMHBIX CIUPTOB (B3auMojeicTBue rmiepuHa ¢ rugpokcuaom  meau(ll)),
anpIeTUA0B (OKUCICHHE aMMHAYHBIM pacTBOpPOM oOKcuaa cepebpa(l) m rumpokcumaom
menu(ll), B3aumoselicTBue kpaxmaia C HOJOM), MPOBEICHUE MPAKTUYECKON pPabOTHI:
CBOICTBA pacTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrble 3agaun.

Bolunciienns no ypaBHEHHIO XMMHUYECKOW peaklu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIeCTBa WM TNPOAYKTa peEaklMu IO U3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKLIUN).

A3oTcoaepxaliye OpraHu4ecKue COeJMHEHUS.

AMUHOKHCIIOTBI Kak aM@oTepHble opraHuyeckue coeauHeHus. dusmyeckue u
XUMUYECKUE CBOMCTBAa aMHUHOKHCIIOT (Ha MpUMeEpe IIHIKMHA). bruonoruueckoe 3HaueHue
amMuHOKucH0T. [lenTuabt.

benku kak nmpupoAHBIE BBICOKOMOJIEKYJISIpHBbIE —coenuHeHus. [lepBuunas,
BTOpUYHAsI U TPETUYHAsI CTPYKTypa Oe’aKoB. XMMHUYECKHUE CBOWCTBA OEIKOB: TUIPOIH3,
JIeHATypaIusl, Ka4eCTBEHHBIC PEaKIluy Ha OEJIKH.

OKCHEpUMEHTAJbHbIE METOJAbl HM3YyYEHHsS BELIECTB W HMX NpPEeBpPALCHUI:
HaOIIOJICHUEe W OIKCaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus O€NKOB MpHU
HArpeBaHUM, [[BETHBIE PEAKIIMU OCIIKOB.

BbicokoMoJieKyIsipHBIE cCOeIMHEHUS

OCHOBHbIE TIOHATHSI XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPHU3aLlii, CPEAHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CMHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJUMEpU3aLUs U
MOJIMKOHJCHCALUS.

OKCIIEpUMEHTAJIbHbIE ~ METOJbl HM3YyYEHHUS BEIIECTB M MX IPEBPAILLCHUN:
O3HAaKOMJIEHME C OO0pa3naMu HOpPHUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJlacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXINpeAMETHBIX CBSI3el NPU M3yYEHUU OpraHudeckod xumuu B 10
KJIaCCE OCYILECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
NOHATUW, TaK W TOHITHH, SBJSIOIIMXCA CUCTEMHBIMHU JUIsI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE IOHSATHUS: SIBJIEHWE, HAy4YHbIM (akT, TUIOTE3a,
3aKOH, TEOpHUs, aHalIMu3, CHUHTE3, Kiaccu(duKalus, [NepUoJIUYHOCTb, HAOIIOICHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETUPOBaHNUE.



dusuka: mMaTepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUECKU
YpOBEHb, BEIIECTBO, TEJI0, OOBEM, arperatHoe COCTOSHHE BEIeCTBa, (PHU3MUecKue
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BeIIeCTB B OpraHu3Me,
¢dorocuHTe3, OMOTOrMYECKN aKTUBHBIE BEIIECTBA (O€IKH, yTIAEBOAbI, XKHUPHI, (DEPMEHTHI).

['eorpadmsi: MuHEpasbl, TOPHBIE MOPOJABI, MOJE3HBIE WCKOMAEeMbIe, TOIUIHBO,
pecypchl.

TexHonorusi: MUIIEBbIE MPOIYKTHl, OCHOBBI PAIIMOHAJIBHOTO IHUTAHUS, MOIOLIHNE
CPEICTBa, JIEKAPCTBEHHBIE U KOCMETHUYECKUE TIPETapaThl, MaTepHaibl U3 NCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAS XMUA

Teoperuyeckue 0CHOBbI XMMHUM

XUMHUYECKUN 3eMeHT. AToM. Sapo atoma, M30TOMbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTuveckue YpOBHH, TOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacIipe/iesieHus1 AJIEKTPOHOB MO OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOJIOB. DINEKTPOHHASI KOH(PUTYpallUs aTOMOB.

Ilepnonuuecknii 3akoH u Ilepuoguyeckas cucrema XuMU4ecKux sinemeHTos [I. U.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U [leproanyeckol CUCTEMBI XMMUYECKHUX
anemeHtoB JI. WM. MenngeneeBa C€ COBPEMEHHOW TEOPUEM CTPOEHUS aATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTBIX M CJOXHBIX BEIIECTB MO IpyNlaM M nepuoiaMm. 3HAYEHUE IMEePUOIUYECKOTO
3aKOHa B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XuMU4yeckasi CBA3b. BUIbl XUMUYECKON CBSI3U (KOBAJICHTHAs
HEMNOoJIIpHAsE W TMOJIIpHAas, WOHHAs, MeTajulnyeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOW XMMHYECKON CBsi3W (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BogopoaHas
CBsI3b. BanieHTHOCTB. DJIEKTPOOTpULIATENLHOCTh. CTeNEHb OKUCIIeHHs. IOHBI: KATHOHBI U
AHHOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BemiecTBa. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIIECTB
OT TUIIA KPUCTAIUIMYECKON PEMIETKH.

[lonarne o pgucnepcHelX cucremax. VCTHHHBIE W KOJUIOWJHBIE PACTBOPHI.
MaccoBas 107151 BEllIeCTBa B PacCTBOPE.

Knaccuduxkamms Heopranmdeckux coennHeHuil. HoMeHkiaTypa HeEOpraHWYecKHX
BEIIECTB. ['€éHeTHYecKass CBSA3b HEOPTraHWYECKUX BEIIECTB, NPHHAMICKANUX K
Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kinaccudukanys XuMUYeCKUX peakiMid B HEOPTraHHMYECKOM
U OpPraHW4eCKOM XMMHMHM. 3aKOH COXPAHEHWs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M
IIPEBPALIEHUS SHEPTUH IPU XUMUUECKUX PEaKIUsX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3idHuHbIX (akTopoB. OOpaTumMbie
peakuuu. XuMu4eckoe paBHoBecue. DakTOphl, BIUSAIONINE HA COCTOSIHUE XMMHUYECKOIO
paBHoBecus. [Tpunnun Jle larense.

OnexTponutudeckas auccorumanus. CunbHble U cialble 3aekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaibHas, IeJI0YHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE  METOAbl HM3yYEHHUS BEIIECTB M MX IPEBPALLCHUN:
nemoHcTpauust Tabmun «llepuoguueckas cucrtema Xumudeckux saementoB . .
MeHnneneeBa», U3yuyeHHE MOJIETIEH KPUCTAJUTMUECKUX PEIIETOK, HAOIIOACHUE U OTTMCaHUE
JEMOHCTPALMOHHBIX U JA0OPaTOPHBIX OMBITOB (pa3iiokKeHUEe MEPOKCHIa BOJIOpOAA B
NPUCYTCTBUU KaTajau3aTopa, ONpPENENIEHUE Cpeabl pPacTBOPOB BEIMIECTB € IOMOILBIO
YHUBEPCAIBHOTO WHAMKATOPA, PEAKIMH MOHHOTO OOMEHA), TPOBEJICHUE MPAKTHIECKON
paboThl « BiusHue pa3andHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peaKiiumy.

Pacuérnbie 3amaun.

Pacuétbl mo ypaBHEHUAM XUMHUYECKUX PEaKIMil, B TOM YHUCIE TEPMOXUMUUYECKUE
pacuéThl, pacy€Thl C UCTIOJIB30BAaHUEM MTOHSATUS «MACCOBAast J0JIs BEIIECTBAY.

Heoprannueckast XumMust

Hemetamnel. Ilonoxenue HemeramwioB B Ilepuoanueckoil cucteMe XHMHUYECKUX
anemenToB J{. . MenneneeBa u 0COOEHHOCTH CTpOeHUs aTOMOB. Du3nueckue cBOICTBa
HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMmepe Kucioponaa, cepbl, dochopa u
yriaepona).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (TajJoreHOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHS) U UX COCAMHEHHM (OKCHIOB, KUCIOPOICOIEPKAIIUX
KHCJIOT, BOAOPOAHBIX COCAMHEHUN ).

[IprmeHeHne BaXKHENIIMX HEMETAUIOB U UX COEAUHEHHI.

Meramnel. Ilomoxxenue wmerauioB B llepuoanyueckor CcuUCTEME XUMHYECKUX
anementoB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0YEK aTOMOB
MetautoB.  OOmme  ¢usmueckue  cBolictBa  MetawioB.  CIUIaBel  METaJUIOB.
DIIEKTPOXUMUUYECKUN Ppsii HATPSYKEHU METaJJIOB.

XHUMHUYECKHUE CBOMCTBA BAXKHEWUIIIUX METAUIOB (HATPUM, KaJIUM, KalblUi, MarHui,
ATIOMUHUH, [IUHK, XPOM, KEJI€30, MEIb) U UX COCTUHEHUM.

OO6mue cnocoObl oJTy4eHus: MeTallioB. [I[puMeHeHe MeTalIoB B OBITY U TEXHHUKE.

DKCIIEpUMEHTAJIbHbIE METOJbl U3YUYEHHUs BEIIECTB U MX IPEBPAILLECHUN: U3yUEHUE
KoJutleKIuu  «MeTtaiiel ¥ CIDIaBBI»,  OOpa3lOB  HEMETAJUIOB,  pEIICHHE
IKCIIEPUMEHTAIBHBIX 3a7a4, HaONIOJCHUE W OINHUCAHHE JACMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOPAMHU KUCIIOT
Y 1IeJI0Yel, KaueCTBEHHBIE PEAKIIMM HA KATHOHBI METAJIJIOB).

PacuérHblie 3anaumn.

Pacuétel maccel BemiecTBa WM 00bEMA Tra3oB IO HU3BECTHOMY KOJMYECTBY
BEIIECTBA, MAacCe WU 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUEThI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB
UMEET MPUMECH.
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XumMus 4 )KU3Hb

Ponp xuMum B oOecrneueHUM DJKOJIOTHYECKOW, JHEPreTHUYECKOW U THIIEBON
0€30MacCHOCTH, Pa3BUTHU MeAUIIMHEI. [[OHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaAKIUH.

[IpencraBienus 06 OOMMX HAYYHBIX MPUHIIAIAX TMPOMBIIUICHHOTO TOTyYeHUs
BaXKHEUIINX BEIIECTB.

YenoBek B MUpE BEUIECTB U MATEPUATIOB: BAXKHEHMIINE CTPOUTEIbHBIE MAaTEPUAIIbL,
KOHCTPYKUHMOHHBIE  MaTepuaibl, KpacKH, CTEKJIO, KepamuKa, Marepuaibl Ui
3JEKTPOHUKH, HAHOMATEPUAJIbl, OPrAaHMYECKHUE U MUHEPATIbHBIE yI00pEHHUS.

XUMHUST W 3I0pOBbE YEJIOBEKA: INIpaBUJIa MCIIOJB30BAHUS  JIEKAPCTBEHHBIX
npernaparoB, MpaBuia OE30MacCHOTO HCIIOJIb30BaHUS TIPErnapaToB OBITOBOM XHUMHH B
IMOBCEIHEBHOM KU3HU.

MexrnpeaMeTHbIE CBA3H.

Peanuzanus MexnpenIMeTHBIX CBSI3eM NMpHU U3YYEHHH OOIIeH M HEOpraHMYeCKOu
xumuu B 11 kiacce OCyIIECTBISIETCS] Yyepe3 UCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-
HAay4YHbIX TIOHATHH, TaK W TOHSATUH, SBJISIONIMXCA CHCTEMHBIMH IS OTIEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT' 0 IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIEC MTOHSATHUS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KiaccupuKkamus, TMEPUOJAUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJEINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

OdusuKa: marepus, DHEpPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIN, PaJUOAKTUBHOCTh, MOJIEKYJa, SHEPIreTHYECKHl YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSHUE BEIIECTBA, (U3MYECKHE BEJIUYMHBI M EIUHHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, orocdepa, MaKpo- ¥ MUKPODJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJIbI, TOJE3HBIE HMCKOMAaeMble, TOIUIUBO,
peCypCHI.

TexHomorus: XUMHYECKash MPOMBIILIEHHOCTb, METAJUIyPIusi, IPOU3BOICTBO
CTPOUTEIIBHBIX ~ MAaTEPUANIOB,  CEJIbCKOXO3SMCTBEHHOE  IPOWU3BOACTBO,  MUIIEBas
MPOMBIIIIIEHHOCTb, dbapmareBTHIECKas MIPOMBIIIJIEHHOCTb, MPOU3BOJCTBO
KOCMETHUYECKUX  MpEenaparoB, IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHUasoB,
3JIEKTPOHHAs MPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOTPAMMBI 110 XUMHUHU
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO  ycranaBiauBaer TpeOOBaHHS K  pe3ysibTaTaM  OCBOCHHMS
0oOyYaroImMUMHCS  MPOTpaMM  CpPeAHEro  obmiero  oOpa3oBaHusi  (JIMUHOCTHBIM,
MeTamnpeJIMeTHbIM U TpeaMeTHbIM). HayuHo-meTonuueckoil OCHOBOW it pa3paboTKu
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IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEGHUS MPOrpaMM CpefHero oouero ooOpa3oBaHUs
SBJIIETCS CUCTEMHO-/1EITEIbHOCTHBIN MOIXO/.

B coorBercTBUM € CHCTEMHO-ACATENBHOCTHBIM TMOIXOJOM B  CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CpeJHEro oOIero
0o0pa30BaHuUs BbIIETICHBI CIEAYIOUINE COCTABISIONIHE:

OCO3HaHHUE OOYYarOIMMUCS POCCUUCKOM TPAKTAHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEEIICHUIO;

HaJIM4YUe MOTHBAIMU K 00yUEHHIO;

LEJICHANPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX LIEHHOCTEHN U UCTOPUUYECKUX TPATUIUi 0a30BOM HAYKU XMMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcsi PYKOBOJCTBOBATbCS B  CBOEH
NESATENBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MIPUCYILIMMU LIETIOCTHOM CUCTEME
XUMHUYECKOT0o 00pa3oBaHUs;

HaJINYKME MPABOCO3HAHMS SKOJIOTMYECKON KyJIbTYPhl U CIOCOOHOCTH CTaBUTh LIEIH
U CTPOUTH )KM3HEHHBIE IJIaHbl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON W BOCHHUTATENBHOW JE€ATEIBHOCTH B COOTBETCTBHHM C T'YMAaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU U UJEAlaMU POCCUICKOTO
IPaKJAHCKOTO OOIIECTBa, NPUHATHIMUA B 00IIECTBE HOPMaMHU U MpaBUJIAMH MOBEICHUS,
CIIOCOOCTBYIOUIMMH  IIPOILIECCAM  CaMOTO3HAHUS, CaMOpPa3BUTUSL M HPABCTBEHHOTO
CTaHOBJICHUS JJMYHOCTH O0YYAIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHHS  MpeAMeTa  «XHUMHS»  OTPa)KaroT
c(OpMHPOBAHHOCTh  OMbITA  TMO3HABATEIbHOM M  MPAKTUYECKOW  JIeATEIbHOCTU
00y4arouMxcs M0 peaan3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIe B YACTH:

1) rpaskaaHCKOro BOCIIUTAHMA:

OCO3HAHMS OOYYalOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOsS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPaBOIOPSIIKY;

MIPEACTABIIEHUS O COLMAIbHBIX HOPMaX M MpaBUIaX MEKIMUYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEILHOCTH IMPH CO3JaHUHM Y4EOHBIX
IPOEKTOB, PELIEHUU YYEOHBIX M TO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU XHUMHUYECKHUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
APYTUX TIPH aHAJIHU3€ PA3IMYHBIX BUAOB YUEOHOM NeSTENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMA:

LEHHOCTHOTO  OTHOLIEHHMS K HUCTOPUYECKOMY W  HAy4yHOMY  HacIeOulo
OTE€YECTBEHHON XUMUM;

YBaXEHUS K TpoLEeccCy TBOpPYECTBA B 00JIACTU TEOPUU M TMPAKTUYECKOTO
IPUMEHEHUS] XUMHUHU, OCO3HAaHUSI TOrO, 4YTO JIOCTMIKEHHUS HAyKH €CThb pe3yJbTaT
JUTNTENIbHBIX HAOMI0ACHUN, KPOMOTIMBBIX HKCHEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO
TpyJa YYEHBIX U MPAKTUKOB;
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MHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B IOJIYyYEHUH M TOCIEAYIOLIEM aHaIu3e
uH(pOpPMAIINH O TIEPEIOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3UIIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUM TUX MOCTYIKOB;

4) popMupoBaHNs KYJIbTYPbI 3[I0POBbSI:

MOHUMAaHMs IEHHOCTEH 310pOBOTr0 U 0€30IacHOro oopasa *KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (H3MYECKOMY U TCHUXHYECKOMY
310POBBIO;

coOmonenHuss mpaBwi 0Oe30macHOro ooOpalieHuss ¢ BellecTBaMH B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYAOBOU IEATEIBLHOCTH;

MOHUMAHMS IIEHHOCTH MPAaBWJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIMAX, YITPOXKAOIINX 3I0POBBIO U KU3HU JIIOACH;

OCO3HAHUSI TIOCJIEACTBUM M HENPHUATUS BPEIHBIX MPUBBIYEK (YyIOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0OBATENHCKON ACSITEILHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE y4acCTHE B PEUICHUU MPAKTUYECKUX 3a0ad COLUATbHOMN
HaIIPaBJIEHHOCTH (B paMKaX CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3IuyHoro pojaa, B TOM YHUCIIe
Ha OCHOBE IPUMEHEHHUSI PEIMETHBIX 3HAHMI M0 XUMUH;

YBAXKEHUS K TPY/Ly, JIIOASIM TPYJa U pe3ysibTaTaM TPyJI0BOH A€ TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYyabHOU TPACKTOPHH OOpa3oBaHUS,
Oynymieit mpodeccuu W peaiu3alid COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHMM, HWHTEPECOB U moTpeOHOCTel
00IIIeCTBA;

6) IK0JI0rN4eCKOr0 BOCIIUTAHUA:

9KOJIOTHYECKH 11eJIecO00Opa3HOTO OTHONICHHS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHUMAaHUS TJIOOANLHOTO  XapakTepa JKOJOTMYECKUX MpoOieM,  BIMSHUS
SKOHOMMYECKHUX MPOLECCOB HAa COCTOSITHUE TPUPOTHOM U COLIMAIBHOW CPEIbL;

OCO3HAHUSI HEOOXOJUMOCTH HCMOJB30BaHUS JOCTMXKEHUM XUMHUU JUJISl PELICHUS
BOIIPOCOB PallMOHATBHOTO MPUPOJONOIb30BAHUS;

AKTUBHOTO HENPUITHS JEWCTBUM, NPUHOCSAUIUX BPEA OKPYKAIOUIEH MPUPOIHOMN
cpene, yMEHHUS TPOTHO3UPOBATH HEONATONMPUATHBIE HKOJOTHMUECKHE TMOCIEACTBUS
MpEINPUHUMAEMBIX JEUCTBUNA U MPEAOTBpAIIATh UX;
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HaJU4MUsl Pa3BUTOrO IKOJIOTMYECKOIO MBILIUIEHUS, ASKOJOTHYECKON KYyJbTYpHI,
ONBITA JESITENIHHOCTH HKOJIOTHUYECKOW HAIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAJIbHOM MPAKTHKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO POTUBOCTOSATH UJICOJIOTUN XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAaHUS Crenu(UKN XUMHUHA KaK HayKd, OCO3HaHUS €€ poiu B (hOPMHUPOBAHUU
PalMOHAIBHOTO HAYyYHOI'O MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO TPEJCTaBICHUS 00
OKpY>KAalOIIEM MHUpPE KaK O €JUHCTBE NPHUPOJbl U YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHUH POoOJIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS,

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUHU JJIsi COBPEMEHHOU ITUBUJIM3AIUU: B
e€ TyMaHUCTHMYECKOW HANpPaBJICHHOCTM M BaXXHOW pOJIM B CO3JAaHUHM HOBOM 0a3bl
MaTEpHALHON KYyJbTYPbl, pPEHICHUH TI00aJbHBIX MPOOJIEeM YCTOWYHMBOTO pPa3BUTHUS
YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOMN, MUIIEBON U IKOJIOTUYECKON 0€30MacHOCTH,
B Pa3BUTUU MEAMILMHBI, OOECHEUECHUH YCIOBUH YCHEUIHOrO TpyJa U 3KOJIOTHYECKH
KOM(DOPTHOM KU3HU KaXKIOTO YieHa 00IIEecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh MOJIy4aeMble
3HAHUS IS aHaIu3a U OOBSICHEHUS SIBJICHUM OKPYXKAIOLIErOo MHpPa M MPOUCXOJSAIIUX B
HEM W3MEHEHUU, yMEHHS JellaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE Hay4YHBIX
(aKkTOB M UMEIOLIUXCS TAHHBIX C LENbIO MOJYyUYEHUs JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS ISl PelleHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U MCCIIEIOBATEIIBCKOU IESITEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEpPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO,
K aKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEepeca K OCOOCHHOCTAM TpyJa B pa3IMuHbIX cdepax mnpodeccuoHaTbHON
JEATEIbHOCTH.

METAIIPEAMETHBIE PE3VYJIBTATHI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOEHUSI YUEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIHOYAIOT:

3HaYUMBbIE s (dopmMupoBaHUs MHUPOBO33PEHUS oOyuarouuxcs
MEXAUCHUIUIMHAPHBIE  (MEXOPEIMETHbIE) OOILIEHAYyYHbIE IOHATHSA, OTPaXKAOLIUE
LEJIOCTHOCTh HAyYHOUN KapTUHBI MHUpa U CHEU(PUKY METOJOB MO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX (Marepus, BEIEeCTBO, PHEPIUs, SIBICHUE, MPOLECC, CHUCTEMA,
Hay4yHbIH (haKkT, IPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIEOBAHUE,
HaO0JI0IeHNE, U3MEPEHNUE, SKCIEPUMEHT U IPYTHUE);
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yHUBEpCAJIbHbIE YyueOHbIE JEHCTBUS (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE,
peryiiaTuBHBIE), oOecneunBaronie (GopMHUpOBaHHE (PYHKIMOHAIBLHOW TI'PAaMOTHOCTH H
COIMAITEHON KOMIICTCHIINH 00YJaroIuXCs;

CIOCOOHOCTh OOYYaIOIIMXCSl HKCIOJIb30BaTh OCBOCHHBIE MEXAUCIHUILIMHAPHBIE,
MUPOBO33PEHUECKHE 3HAHUS U yYHUBEPCAJIbHbIE Y4eOHbIE IEHCTBUS B TTO3HABATEIHPHONU U
COLMAIbHOM MPAKTHUKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUEOHBIMU
M03HABaTEIHbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMH.

OBjajieHNe YHUBEPCAJbLHBIMH YU€OHBIMU NMO3HABATEILHBIMHU I€HCTBUSIMUA:

1) 6a30Bble JJOrNYecKHe AeiiCTBUA:

CaMOCTOATEIHHO (POPMYIIMPOBATh M aKTyalIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpPENENSTh 1IeJIU IeATEIbHOCTH, 3a/1aBast MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHTb PE3YJbTAThI ACSITEILHOCTH C TOCTABICHHBIMHU IEJISIMU;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWW TNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICIISATh XapaKTepHbIC NPH3HAKW TIOHATHA W YCTaHABIMBAaTh WX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS Ui OOBSICHEHHS] OTAENbHBIX (AKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMSI M KPUTECPUU IS KIACCH(PUKAIMN BEHIECTB U XUMHUCCKHX
peakuuii;

yCTaHABJIMBATh MPUIUHHO-CIICICTBEHHBIE CBS3U MEXK]y U3y4YaeMbIMU SIBJICHUSMH,

CTPOUTH JIOTHUECKHUE PaCCYKIACHHS (MHIYKTHBHBIC, ACIYKTUBHBIC, 10 AHAIIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEUYUST B  PAaCcCCMAaTPUBAEMBIX  SIBJICHUSAX,
(bopMyIHpPOBATH BHIBOJIBI M 3aKITFOYCHHUS;

MPUMEHAThL B TIPOIECCE TO3HAHUS, HCIOJIh3yEeMbIe B XUMHU CHUMBOJIMYECKUC
(3HaKOBbIE) MOJIENIH, MPE0OPA30BBIBATH MO/JICIbHBIEC MPE/ICTABICHUS — XUMUYECKUHN 3HAK
(cumBOII) 37eMeHTa, XUMUYecKas (opMyra, ypaBHEHHE XUMHUYECKOW pEeakiuu — Tpu
pernieHrr y4eOHBIX TO3HABATECIbHBIX W TMPAKTHYECKHUX 33J1a4, MPUMEHSATh Ha3BaHHBIC
MOJIeTIbHBIE TPE/ICTABICHUSI [JIS1 BBISBICHUS XapaKTEPHBIX TIPU3HAKOB HU3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBble HCCJIEI0BATEIbCKUE TeiiCTBUS:

BJIa/IETh OCHOBaMH METOJI0B HAYYHOTO MMO3HAHHUSA BEIIECTB U XUMUYECKUX PEaKIuii;

dbopMynHpoBaTh LETU W 3aJa4d WCCIEIOBAHUS, HCIOJIb30BATh IMOCTABICHHBIC U
CaMOCTOATEIHHO CPOPMYJIMPOBAHHBIC BOMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHHS U
OCHOBBI i1 (DOPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBACMBIX
CYXK/ICHUI;

BIIAJICTh HABBIKAMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS U MTPOBEJICHUS YICHUUECKIX
AKCIICPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOMIOIaTh 3a XOJOM IIpoIiecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIUpoBaTh O000OIICHUS U
BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PpE3YyJbTAaTOB HCCIEIOBAHUS, COCTaBISATh
000CHOBaHHBIN OTYET O MPOJICIAHHON padoTe;
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OpUOOPETATh ONBIT YUYEHUUECKON HCCIIE0BATENbCKONW U MPOEKTHOM AEATEIbHOCTH,
HPOSIBISATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY TOWCKY METOJIOB pPEIICHUs
MPAKTHYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METO/IOB MO3HAHMS.

3) pabora ¢ undgopmanueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHETa),
aHAIM3UPOBATh MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MPEACTABICHUSA, KPUTHUYECKU
OLIGHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUHBOCTH;

(GopMyTUPOBATH 3aMPOCHl U MPUMEHATH Pa3IMIHbIE METOBI MPHU MOMCKE U 0TOOpE
uH(popMalK, HeOOXOIUMOU /1JIsl BBITIOJTHEHUS y4eOHBIX 3a1a4 ONpeIeIEHHOIO TUIIA;

npuoOpeTatb  OMNBIT ~ HMCIHOJb30BaHUSA  HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN ¥ Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpPATh ONTHUMAIbHYIO (OpPMYy MpPEACTaBICHHUS WH(pOpMaUH
(cxemsl, rpaduku, AUArpaMMBbl, TAOJIUIIbI, PUCYHKHU U IPYTHE);

MCIOJIb30BaTh HAYYHBIA SI3bIK B KAayeCTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOU
uH(poOpMalMel: MPUMEHATh MEXIpeaAMEeTHbIE ((PU3nUecKkue U MaTeMaTUYeCKHUEe) 3HAKU U
CUMBOJIBI, JOPMYJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

UCIONB30BaTh W NPEoOpa3oBHIBATh  3HAKOBO-CHMBOJHMYECKHE  CPENCTBA
HarJISITHOCTH.

OBiajieHne yHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMM e CTBUSIMH:

3aJaBaTh BOIPOCHI MO CYHIECTBY OOCY)XIaeMOW TeMbl B XOJAE AMAjora W/WiH
TIMICKYCCUH, BBICKA3bIBaTh WICH, (OPMYIUPOBATH CBOW MPEAIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEIJIOKEHHOM 3a/1a4u;

BBICTyHaThb C TMpe3eHTalueld pe3ylbTaTOB IMO3HABATEIbHON  JEATENBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMH IPH BBITIOJHEHHH
XUMHUYECKOTO JKCIIEPUMEHTa, NPAKTHUYECKOW paloThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, PeaU3ali y4eOHOro MpoeKTa U (HOPMYJIHPOBATH BBIBOABI I10
pe3yibTaTaM TPOBEAEHHBIX HCCIEIOBAaHUM IyTEM COTJACOBAaHUS TO3HWIMH B XOE
00CyXXJIeHHs U 0OMEHa MHEHHSIMU.

OgiaieHNe YHHBePCAJIbHBIMH PeryJIATUBHBIMM IeHCTBUSMM:

CaMOCTOSITEJIHHO  IJIAHUPOBaTh W OCYHIECTBISITH CBOIO  IMO3HABATEIHHYIO
NEeSATENbHOCTh, ONpefenss e€ 1eld W 3aJayd, KOHTPOJMpOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJIaraeMblii alrOPUTM JEUCTBUH NP BHIIOJHEHUN
y4eOHBIX U HCCIeIOBATEeNIbCKUX 3a/1a4, BbIOMparh Hambosee >(PPeKTUBHBINA croco0 HX
pEIIeHUs C YIETOM MOTyYCeHHUsT HOBBIX 3HAaHUH O BEIIECTBAX U XMMUYECKUX PEAKIIHSIX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKH.

[TPEAMETHBIE PE3VJIBTATBI

10 KJTACC
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[IpenMeTHbIe pe3ynabTaThl OCBOCHUS Kypca « OpraHudecKkasi XUMHUsD) OTPakaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O XMMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOUM KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBICHUW MPUPOBI, B (DOPMUPOBAHUU
MBIIUJICHUS U KYJIbTYPbl JTUYHOCTH, €€ (YyHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAUMOM
JUIS PEIICHMs] MPAKTUYECKUX 3a7ad M JKOJOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMI, KOTOpas BKIIFOUAET: OCHOBOIIOJIATr AF0IINE
MOHATHS (XUMUYECKUH DIIEMEHT, aTOM, JJIEKTPOHHAas 000JOYKa aroma, MOJEKYJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, XUMHUYECKasi CBS3b, CTPYKTypHas (opmyina
(pa3BépHyTas U COKpali¢HHas), MOJb, MOJISIPHAs Macca, MOJIAPHBIN 00BEM, yTIIepO HBIN
CKeneT, (yHKIMOHAIbHAS TPYyIIa, paJauKal, H30MEpUs, H30MEpPbl, FTOMOJIOTHYECKUH P,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJ M a30TCOAEP/KAIMHUE COCOUHEHHs, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUH U 3aKOHBI
(Teopus cTpoenust oprannyeckux BemiectB A. M. ByTiepoBa, 3akOH COXpaHEHHsI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUSA,
JIekKaIle B OCHOBE IMOHWMAaHUsA MPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHHI,
dakToNOrMYecKue CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYeHHH | Oe30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIMX OPraHMYEeCKUX BEHIECTB B OBITY M MPaAKTHUUYECKOM
NEATEIbHOCTH YEJI0OBEKA;

c(OpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTepHbIE TMPU3HAKU TOHSATHUH,
yCTaHABJIUBaTh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUS MpHU
ONMCAHNU COCTaBa, CTPOCHUS U NIPEBPAILCHUN OPTaHNYECKUX COCUHEHNN;

c(OpMHPOBAHHOCTh YMEHUN HUCIHOJB30BaTh XHWMHUYECKYI0 CHUMBOJHKY  JUIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHON) (hopmyn
OPTaHUYECKUX BEIIECTB M YPABHEHUW XWMHUYECKUX PEAKIMW, M3TOTABIMBATH MOJCIIH
MOJIEKYJl OpPraHMYeCKMX BEIIECTB I WUIIOCTPAaMM HUX  XHUMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHUM YCTAaHABIIMBATh MPUHAJIEKHOCTh M3YUYEHHBIX
OpraHMYECKUX BEUIECTB [0 MX COCTaBY M CTPOCHHUIO K OMpeNeiEHHOMY Kiaccy/Tpymime
COEIMHEHUH  (YIrIeBOAOPOIbI,  KHCIOPOJ M a30TCOJAEp)KAIME  COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHHMs), JaBaTb KM Ha3BaHUS 10 CHCTEMAaTUYECKOH
Homenkimarype (IUPAC), a Takke MNpUBOAWUTH TPUBHUAJIBHBIE HA3BaHUSA OTACIbHBIX
OpraHMYECKUX BEHIECTB (PTHIICH, MPOMHIIEH, alleTUJICH, ATHJICHTJIUKOJb, TIHUIEPUH,
denoin, dopmanbaerua, aneTanbACTHA, MypaBbUHAs KHUCJIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, III0OK03a, PPyKTO3a, KpaxMmal, LeJUI03a,
TJIAIAH);

c(hOpPMHUPOBAHHOCTh YMEHUS OTIPE/IEISITh BUIBI XUMHUECKOW CBS3M B OPTraHMUECKHIX
COEIMHEHUSAX (OJUHAPHBIE U KPATHBIE);

cOpPMHUPOBAHHOCTh  yYMEHHUS  MPUMEHSTh  TOJOXKEHUS  TEOPUH  CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa ansi 0OBSICHEHHMS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUsI MACCHI BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHHMI XapaKTEepPU30BaTh COCTaB, CTpPOEHHUE, (HU3MYECKUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKUX
BeleCcTB (METaH, 3TaH, STWJICH, MPOMWICH, alleTUiIeH, OyTaauen-1,3, MeTunOyraaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, ATHJICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTaabIeTu],
MypaBbUHAsI U YKCYCHas KHCJOTHI, IJIFOKO3a, Kpaxmall, LeJUII0JI03a, aMHUHOYKCYCHasi
KHUCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXJIy HUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMI C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHsI XapaKTepPU30BaThb HMCTOYHUKU YTJIEBOJOPOJIHOTO
Colpbs (He(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI UX NEPEPadOTKH M MPAKTHUECKOE
pUMEHEHHE MPOTYKTOB NepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIUMUCICHUS MO XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00BEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA WM TPOAYKTAa PpEAKIUU TIO0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOIO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakuun);

c(hOpMHUPOBAHHOCTh YMEHUU BIAJIETh CHCTEMOW 3HAHWNW 00 OCHOBHBIX METOJaX
HAy4YHOTO TO3HAHUS, UCTOIB3YEMbIX B XUMHUU TMPU HU3YYEHUHU BEIIECTB M XUMHUYECKUX
sABJICHUN (HAONIO/IEHUE, W3MEpEHHUe, SKCIEPUMEHT, MOJEIUPOBAHUE), HUCIOIB30BAThH
CHUCTEMHbIC XMUMHUYECKHUE 3HAHUS ISl MPUHSTHUS PEUICHUNW B KOHKPETHBIX >KU3HEHHBIX
CUTyaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUW COONMIOJaTh NPaBHJIA T[OJIH30BAHUS XMMHUYECKOU
nocy0i u 1abopaTopHbIM 000pyTOBaHHEM, a TAK)KE MPaBUiIa OOpAIICHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH 10 BHITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBaTh W BBIMOJHATH  XUMHUYECKUN
SKCIEPUMEHT (MPEBpAILCHHUS] OPraHUYECKHUX BEUIECTB IPU HArpeBaHUU, MOJy4YCHUE
STWIEHAa M M3YYEHHE €ro CBOICTB, KaYECTBEHHBIE PEAaKIMM OPraHMYECKHX BEILECTB,
JeHaTypainusi OeNKOB MpH HarpeBaHUH, LBETHHIE pPeakUUu OENKOB) B COOTBETCTBUHU C
NpaBUIAMH TEXHUKHU O€30MAaCHOCTH MPU OOpAICHHH C BEIIECTBAMH M JIAOOPATOPHBIM
o0opy10BaHUEM, MPEACTABIATH PE3YJIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aMucH ypaBHEHUM COOTBETCTBYIOUIMX peakiuil U (OpMyJIupoBaTh BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHHMA  KPUTHYECKH  AHAIU3UPOBATH  XUMHUYECKYIO
uH(popMaInio, MOJydYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM MH(pOpMAIIIH,
WNurtepHet u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHU COOIIOIATh MTPaBUIIa IKOJIOTHUECKH 11e1ecO00pa3HOTo
MOBEJICHUS B OBITY U TPYJOBOW JEATETHLHOCTU B IEJSX COXPAHEHHUs CBOETO 3/I0POBBS U
OKpY>Kalolllell TPUPOJHON Cpellbl, OCO3HABaTh OMACHOCTb BO3JCUCTBUS Ha IKUBBIC
OPTaHU3MbI ONPENCIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIca nokaszarens [IJIK,
MOSICHATh HA TpPUMEpPax CHoCOObl YMEHBIIEHUS U MPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

Ui 00yYarommxcsi € OrPAaHHMYEHHBIMH BO3MOKHOCTSIMH  37I0POBBSI: YMEHHUE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAaX T[IO3HAHUSA BEHIECTB U
XUMUYECKUX SBJICHUN;
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JUIS CJIETIBIX M CJIA0OBHUIAMIMX OOYYarOIIMXCS: YMEHHE MCIIONIb30BaTh pesbedHo-
TOUYEUHYIO cucTeMy o0o3HaueHuii JI. bpaiins s 3anucu XuMudeckux (Gpopmyir.

11 KIJACC

[IpeameTHble pe3yabTaThl OCBOEHUSA Kypca «OOlas M HeopraHudeckas XUMHUSD)
OTPAXKAOT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKON COCTABISIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIU XUMUU B MO3HAHUU SIBJICHUW MPUPOBI, B (HOPMUPOBAHUHU
MBIIUJICHUS U KYJIbTYPhl JTUYHOCTH, €€ (YyHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAUMOMN
JUIS pEIICHMs] MPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOW XUMHYECKUX 3HAHMI, KOTOpas BKJIFOYAET: OCHOBOIIOIAT Ak e
HOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, HM30TOI, S-, P-, O- 3JEeKTPOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAsI, METaJUTNYecKas, BOJOPOIHAs), KPUCTAIIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX
peakiui, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, ANEKTPOJIUTUYECKAST AUCCOIUAIIUS,
OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOH PpEaKIuu, XUMHYECKOE
paBHOBeCHE); TEOPUM M 3aKOHbI (TEOpHUS  DIIEKTPOJUTUYECKON  TUCCOIMAIINH,
nepuoanuecknii 3akoH JI. M. MeHneneeBa, 3akOH COXpaHEHUsI MAacChl BELIECTB, 3aKOH
COXpaHEHMSI W TMPEBPAIICHUS] YHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XHMHUH, MHUPOBO33PEHUYECKHUE 3HAHMS, JIEXKallMe B OCHOBE
NOHUMAaHH TMPUIMHHOCTA M CHCTEMHOCTH XWUMHUYECKUX SIBJICHUM, (HAKTOJIOTHUYECKHE
CBEJICHHS O CBOWMCTBAX, COCTABE, MOJTYYECHUU U O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM IeATEIbHOCTH YEJIOBEKa;

cOpPMHPOBAHHOCTh YMEHUN BBISBIATh XapaKTEPHbIE TPU3HAKU  TOHSTHIA,
yCTaHABJIUBaTh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS MPHU
ONMCAaHNN HEOPTAHNMYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpPMHPOBAHHOCTh YMEHHUW HCIOJB30BaTh XHUMHUYECKYID CHUMBOJHMKY  JUIS
cocTaBJICHUS (POPMYJI BEIIECTB M YPABHCHHI XUMUYECKHUX PEAKIUNA, CHCTEMATHICCKYIO
Homenkinarypy (IJUPAC) u TpuBuanmbHble Ha3BaHUS OTIEIBHBIX HEOPTaHHUYECKUX
BEIIECTB (yrapHblil ra3, yIJIEKUCIIbINA ra3, aMMHaK, raliéHas u3BeCTh, HeranéHas U3BeCTb,
MUTHEBAs COJa, MUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh yYMEHUW OMNpPEACNATh BAJICHTHOCTh W CTENEeHb OKHUCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCJUMHEHHUAX PA3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOW CBSI3U
(koBasieHTHasl, HMOHHAsi, MeETaUIMYecKas, BOJIOPOJHAA) B COCAMHEHUSX, THI
KPUCTALTUYECKON PEIIETKH KOHKPETHOTO BEIeCTBA (aTOMHAsi, MOJICKYJIIpHAasi, HOHHAs,
METaJJTNYeCKas), XapakTep cpeibl B BOJAHBIX PACTBOPAX HEOPraHUUECKHUX COECTMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh NPHUHAIC)KHOCTh HEOPTaHHMUYECKHX
BEILIECTB IO HX COCTaBy K OMPENeNEHHOMY KJIacCy/Tpynmne COeIUHEHUN (MpPOCThIe
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BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCUJbI, OCHOBAaHHUSA, KHUCIOTHI, aMdoTepHbIC
TUAPOKCHUBI, COJIN);

c(hopMHUPOBAHHOCT, YMEHHI pacKpbIBaTh CMBICH mepuoauyueckoro 3akona J[. U.
MenneneeBa U JAEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSCHUTEIBHYIO U
NPOTHOCTHYECKYIO (PYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHUYECKuX d3JeMeHTOB 1-4 mnepuonoB Ilepuonnyeckoil cUCTEMBI XHUMHYECKHX
anementoB /1. V1. MenzeneeBa, HCIONB3Ys OHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIIIY,
«OHEPreTUYECKHEe YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB
XUMHYECKUX 3JIEMEHTOB M MX COEIMHEHMH o mepuonaM u rpynmnam l[lepuognueckoit
CHUCTEMBbI XUMHUUYECKUX d1eMeHTOB /1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh (OMUCHIBATh) OOIIHME XUMUYECKHUE
CBOWMCTBA  HEOPraHWYECKUX  BEIIECTB  pPA3JUYHBIX  KJIACCOB,  MOATBEPXKAATh
CyIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXJAYy HEOPraHMYECKMMM BEIIECTBAMU C
MOMOINIBIO YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCThL YMEHHS KJIacCU(UIMPOBATh XUMHUYECKHE PEaKIUh TI0
pa3IUYHBIM MpU3HAKaM (YUCIIy U COCTABY pearupyroniux BEMIeCTB, TEMIOBOMY 3P heKTy
peakuu, W3MCHCHHWIO CTETCHEH OKHCICHHS DSJIEMEHTOB, OOpAaTUMOCTH PEaKIIHH,
Y4acTHIO KaTaJIu3aTopa);

c(OpMHPOBAHHOCTh YMEHHUHN COCTaBIISITh YPAaBHEHMsI PEAKLUN Pa3IMYHbIX THUIIOB,
MIOJIHBIE ¥ COKpPAIEHHBIC YPAaBHEHUS PEaKluii IOHHOTO OOMEHA, YUUTHIBAsl yCIOBUS, IIPU
KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

chOpPMHUPOBAHHOCTh ~ YMEHUH  TPOBOAUTH  pEaKlUMH,  MOJATBEPIKAAOIINE
KAueCTBEHHBII COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUU pPacKpbIBAThH CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX PEAKIUi MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca ITUX
pEaKLHii;

c(OpPMHUPOBAHHOCTb YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peakiuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECUS B
3aBUCUMOCTHU OT BHelIHero Bo3aeicTBus (npuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUECKHUE MPOLIECCHI, JIeXkKAIIHE B
OCHOBE IIPOMBIIIJIEHHOTO IMOJYYEHUsI CEpHOM KHCIOThI, aMMHUaka, a TaKxke
c(hOpMHUPOBAHHOCTh TMPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJOTUYECKUX
npobyieMax XMMUYECKOTO MMPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BHIYMCIICHUS C UCIOJIB30BAHUEM TMOHSITHUS
«MaccoBas J0Ji BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHUHN Tra30B MPU XUMHUYECKUX
peaKIusax, MacCchl BEIIECTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIECTB, TEIJIOBOro 3ddexra
peaKkuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MPEBPAILICHHUS U COXpPaHEHUs
SHEPIHH;
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c(OpMUPOBAHHOCTh YMEHHUH COOMIOAAaTh IMpaBHJia TOJIb30BAHUS XHUMHUYECKOM
nocya0i 1 1a0opaTopHbIM 000pPYyIOBAaHHEM, a TAK)KEe MPaBUiIa 0OPAIEHHs ¢ BEIECTBAMU
B COOTBETCTBHH C HHCTPYKIIMSIMH IO BBITIOTHEHHIO Ta00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh ~ YMEHUN  IUIAHUPOBAaTh M BBINOJHATH  XUMUYECKHH
SKCIIEPUMEHT (pa3iioKeHHWe TEepPOKCHIAa BOJOpOJAa B MPHUCYTCTBHUHM KAaTalu3aTropa,
OTIpe/IeTICHHE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO WHAMKATOPA,
BJIMSIHME PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaklUH, PeaklMy MOHHOTO
oOMeHa, Ka4eCTBeHHbIE PEaKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH
aMMOHUS, pelIeHNe YKCTIEPUMEHTATBHBIX 3aj1a4 1Mo TeMaM «MeTamutsl»y u «HemeTtamisy)
B COOTBETCTBUU C IPaBUJIAMH TEXHUKU 0€30IaCHOCTH IPU OOPAILEHUU C BELIECTBAMHU U
1a00paTOpHBIM  OOOpPYJOBAaHMEM,  MPEACTaBIATh  PE3yJbTaThl  XMUMHUYECKOTO
JKCIiepuMeHTa B (GOpME 3alHuCH ypaBHEHWH COOTBETCTBYIOIIMX pEAKIUHd U
(opMyIUpPOBATh BBIBO/IBI HA OCHOBE 3THUX PE3yJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHUM  KPUTHYECKHM  AHAIM3UPOBATh  XMMHYECKYIO
uHpOpMAIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB  (CpencTBa  MacCOBOU
KOMMYHUKaluu, UHTEpHET U IPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh IPaBUiIa HKOJIOTUYECKH 11eJIeCO00pa3HOro
NOBE/ICHUS B OBITY U TPYIOBOM JESITETHHOCTH B IENSIX COXPAHEHHS CBOETO 370POBHS U
OKpY’KaIoIel TPUPOAHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha IKHBBIC
OpraHu3Mbl ONpPEENEHHBIX BEIECTB, MOHUMas cMblca nokasarens 1K, moscHsaTs Ha
npuMepax CcrocoObl YMEHBIIEHUS M TMPEAOTBPALICHHUS MX BPEIHOTO BO3JCHCTBHS Ha
OpTaHU3M YEIIOBEKa;

Uil O0y4yaroUMXCsi C OlPAaHWYEHHBIMM BO3MOXKHOCTSMHU 370POBbS: yMEHHUE
NPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHUS BEIIECTB U
XUMHYECKUX SBIICHUH;

JUIS CJIENBIX U CJIA0OBHUIAMIMX OOYyYaroIIMXCsl: YMEHHUE MCIIONb30BaTh pelbedHO-
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns mist 3anucu XuMudeckux GopMy!L.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KoaunvecTBo yacos DJIEKTPOHHbIE
HaunmeHnoBaHue pa3aeoB U TeM uudposbie
Ne n/m P Konrpoabnsie  IlpakTtnueckue (mpp )
NpOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
Pa3zpnes 1. Teopernueckue 0OCHOBBI OPraHUYeCKOM XUMMHU
[IpenmeT opraHM4YECKON XUMUMU.
1.1 Teopus cTpoeHUs OpraHUYECKUX 3 bubamoreta LIOK
' P P . p https://m.edsoo.ru/7f41837¢c
coenuHenu A. M. bytneposa
Hroro no pazaeny 3
Paszges 2. YrieBoaopoabl
21 IIpenenbHbIe yrieBoOAOpOaAbI — 5 bubmmoreka LIOK
' aJIKaHbl https://m.edsoo.ru/7f41837¢
59 HenpenenpHble yraeBogopoasl: 5 1 bubmunoreka LIOK
' AJIKEHBI, aKaANEHb], aIKMHBI https://m.eds00.ru/7f41837¢c
bu6mmoreka [IOK
23 APOMATHHCCKHE YTICBOAOPOAEI 2 https://m.edsoo0.ru/7f41837c
24 IIpuponHbIe HCTOYHUKH 3 1 bubnunoreka LIOK
' YIJI€BOJOPOJIOB U UX MepepaboTKa https://m.edsoo.ru/7f41837¢
Hroro mno pazneny 13

Paznen 3. Kuciopoacoaepxxamue Oprannveckue coeJnHeHnst

3.1

Cruprel. Oenon

3

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

392 Anbnerusl. KapOoHOBBIE KHUCTOTHI. 7 1 bubnuoreka [IOK
' CnoxHbIe 2(QUPEI https://m.edsoo.ru/7f41837c
bubmuorexa [IOK
3.3 Y THeBOAE! 3 https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pa3znes 4. A3oTconepaxamme OpraHnyecKue CoeJMHEeHUs!
bubmuoreka [JOK
4.1 AMuHBI. AMUHOKUCIOTHI. benku 3 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 3
Pa3znest S. BbICOKOMO/IEKYISIPHbIE COeIMHECHUS
but6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo0.ru/7f41837c
Wroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 9
[TPOIT'PAMME
11 KUIIACC
KosmnuyecTBo yacoB JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/m P Konrpoabuble = IIpakruueckue (it pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTrndeckue 0CHOBbI XUMHH
1.1 Crpoenue atomoB. Ilepuonnueckuit 3 bubmorexa LIOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3aKkoH u [lepuonnueckas cucrema
XUMHYECKHMX deMeHToB /I, M.

https://m.edsoo.ru/7f41837¢c

Menpeneena
19 Crpoenue BemectBa. MHOroo6pasue 4 bu6mmoreka ITOK
' BEILECTB https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
13 AHMIMECKIC PEakiin 6 https://m.eds00.ru/7f41837¢
Hroro mno pazneny 13
Paznen 2. Heoprannueckass XuMust
bub6moreka [IOK
21 Merazet 6 https://m.edso00.ru/7f41837¢c
bubmuorexa [JOK
22 Hemeraet o https://m.edso00.ru/7f41837¢
53 CBsI3b HEOPraHUYECKUX U 5 bubnunoreka [IOK
' OPraHUYECKMX BEIIECTB https://m.edso0.ru/7f41837c
Hroro no pazneny 17
Pa3gen 3. XuMus u ’KU3HL
but6mmoreka [IOK
31 AHMIST H HHSHD 4 https://m.eds00.ru/7f41837¢
Hroro no paszneny 4
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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