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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa 1O XMMHM Ha YpOBHE CpelHEro oO0mero o0pa3oBaHMs
pa3paborana Ha ocHoBe @enepanbHOr0 3akoHa OT 29.12.2012 No 273-®03 «O0
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3ylnbTaTraM OCBOCHHUS
denepanbHOit 00pa3oBaTENBLHON TIPOrPaMMBI cpeHero obmero oopazoanus (POIT
COQO), mnpexacraBieHHblXx B DefepalbHOM TOCYIAPCTBEHHOM 00pa3oBaTeIbHOM
crtangapre COO, ¢ yuétom Konuenuuu npenogaBanust yaeOHOTro npeaMera « XuMushy
B oOpa3oBaTelbHbIX opranuzanusix Poccuiickoit ®enepanuu, peann3yrommx
OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, U OCHOBHBIX TMoJIOkeHUU «CTparerun
pa3BuTusa BocnuTaHus B Poccuiickoit ®eneparuu Ha niepuon go 2025 roma»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 — p.

OcCHOBY MOJXO/IOB K pa3pabOTKe MpOrpamMMbl IO XUMHUH, K ONPEEICHUIO 001Iei
CTpaTeruu 00y4YeHUsl, BOCIIUTAHUSI U PA3BUTHUS OOyYaIOIIUXCS CPEACTBAMU y4eOHOTO
npenmera «Xumus» ana 10-11  kmaccoB Ha 06a30BOM ypOBHE COCTaBHIIU
koHIenTyanbHele nonoxkeHuss OI'OC COO o B3auM0OOYyCIOBIEHHOCTH LENEH,
COJICp)KaHMsI, PpEe3YyJIbTaTOB OOy4YeHUsT U TPeOOBaHW K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe o0pa3zoBaHueE, MOJIy4aeMOe BBITYCKHUKaMH 00111e00pa30BaTeIbHOM
OpraHu3allid, SIBISIETCS HEOThEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAIOIIUM 3TAlOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XMUMHYECKOTO O0O0pa30BaHMS.
OTH 1[IEHHOCTH KacaloTCi TO3HaHWS  3aKOHOB  MPHUPOABI, (HOPMHPOBAHUS
MHUPOBO33pEHUSI U  OO0IIell KyJIbTypbl UEJIOBEKa, a TaKXe JKOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO M MIPUPOJHON cpene. Peanusyercs
XUMHUYECKOE 00pa3oBaHUe O0yYarolUXCsi Ha YPOBHE CpeaHero oliiero oopa3zoBaHus
CpelcTBaMHu y4eOHOTO MpeaMeTa «XUMHUS», COACpXKAHUE W MOCTPOCHHE KOTOPOIO
OTpe/IeJICHbl B MPOrpamMMe MO0 XUMHUU € Y4ETOM CHeU(UKA HAyKW XUMHH, €€
3HAYEHUs B MO3HAHWUU TMPUPOALI U B MAaTEpPUATBHOM >KM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIUX IeJied M TMPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopazoBanus B Poccuiickoit denepanum.

XUMHUSL KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl pojib B
COBPEMEHHOM IMBWJIN3ALIMY, B CO3/IaHUU HOBOW 0a3bl MaTepuaibHOU KylbTypbl. OHa
BHOCHUT CBOM BKJaJ B (OpMHUpOBaHHME PAIMOHAIBHOTO HAYyYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIMIEeM MHpPE KaK O €IUHCTBE
OpPUPOALI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUSA B3aWUMOCBSA3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOYKHBIMU 00JIACTIMU TPUMEHEHUS.
TecHO B3aMMOIEWUCTBYSl C JpPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS CTala
HEOTHEMJIEMON YaCThI0 MHUPOBOW KYJIBTYPhI, HEOOXOIUMBIM YCIOBHEM YCIEITHOTO
Tpylla M KU3HU Kaxjaoro uieHa ooOmectBa. CoBpeMeHHas XHMMHsS KaK Hayka
co3ujiaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTUM HalpaBi€Ha Ha pEIICHUE
100abHBIX MPOOJEM yCTOWYMBOTO PAa3BUTHS UEJOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAHBI 3I0POBBSI.

B coorBeTcTBMM C OOMMMH MLEIIMH W TPUHIMIAMU CPETHEro OOIIEro
oOpazoBaHusi conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IMOATOTOBKY
0o0y4Jaronuxcsi, HEOOXOUMYIO UM ISl BBIPAaOOTKU MUPOBO33PEHYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHUSI B KU3HB COIIMYMA, MPOIOJDKEHUSI 00pa30BaHUs B Pa3IMUHBIX
00J1aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsOmUMH  TpeAMeTa «XUMHUSD»  SIBISIIOTCS  0a30BbIE  KypChl  —
«Opranndeckass xumusi» U «OOmass W HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUsI KOTOPBIX SIBJISIOTCSA OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW MO HEOPTraHWYECKOW XUMHU (C BKJIIOYEHHUEM 3HAHUU W3 OOIICH XUMHUU) U
opraHnuecko xumuu. POpMUPOBAHUE AAHHON CHUCTEMbl 3HAHUI NpPU HU3YYECHUH
npeaMeTa o0ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO0Opa3us BEIIECTB
Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa comepkanusi KypcoB — «Opranuueckas xumus» ©u «OOmas u
HEOpraHuveckas XuMHUs» cQopMuUpoBaHa B TpOrpaMme IO XHMHUU HAa OCHOBE
CHUCTEMHOT0 MOJX0/1a K U3YUEHUI0 yueOHOro MaTtepralia U 00yCI0OBICHA UCTOPUIECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMPEACIEHHBIX TEOPETUISCKUX YPOBHIX. Tak,
B KypCe OpraHM4eCKON XMMUU BEIIECTBA pacCMaTpUBAIOTCS HA YPOBHE KJIACCUUECKOM
TEOPUU  CTPOCHUSI  OPraHMYEeCKUX COEAMHEHWW, a TakKkKe Ha  YpPOBHE
CTEPEOXUMHYECKUX U DJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BellecTB. CBeeHus
00 W3ydaeMbIX B Kypc€ BEIECTBAX JAIOTCS B PAa3BUTUU — OT YIVIEBOJOPOIOB [0
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COeIMHEHUH. B Kypce opraHmdyeckod XUMHUH
MOJIY4ar0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMUs
NEepPBOHAYAJIbHBIC TPEJCTABICHUS O XUMHUYECKOM CBA3U, KiacCU(pUKAIMOHHBIX
MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMHUECKOU
peaKkIuu.

[Tom HOBBIM ymIOM 3peHHS B TmpenMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsd M3YYEHHBII Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
TEOPETUYECKUI MaTepral U (aKTOJIOTHUYECKUE CBEJCHUS O BEIIECTBAX U XUMUYECKOM



peakuun. Tak, B dyacTHocTH, B Kypce «OOIas © HEOpraHuyYecKas XUMUS»
00yYarommMMcsl TPEeOCTABIACTCS BO3MOKHOCTb OCO3HATh 3HAUEHUE MEPHOANYECKOTO
3aKOHA C OOIIETEOPETHUYECKUX W METOJOJOTUYECKUX TMO3UIUN, MIIyOXe TMOHAThH
HUCTOpUYECKOE W3MEHeHHEe (QYHKIHWA H3TOTO 3aKkoHa — OT oOoOmaromeid 10
OOBSCHSIONICH U MPOTHO3ZUPYIOIIEH.

Envnas cucrtema 3HaHWKM O BaXXHEMIIMX BENIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX W MNPHUMEHEHHUH, a TAKXKE€ O XUMUUYECKUX PEAKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IPOTEeKaHus JonosHsAeTcs B Kypcax 10 u 11 xmaccoB anemenTamu
CONIEPXAHUSI, WUMEIOUIMMHU KYJbTYPOJIOTMYECKU W TMPUKIAAHOW XapakTep. OTH
3HaHUSA CIOCOOCTBYIOT TOHHMMAHHWIO B3aWMOCBSI3M XHMHUU C JAPYTMMU HayKaMu,
PACKpBIBAIOT €€ pOoJib B MO3HABATEIBHON M MPAKTUYECKON NESITENIBHOCTU YEIIOBEKA,
C0COOCTBYIOT BOCIIUTAHUIO YBAXKEHHSI K MPOLECCY TBOPUECTBA B 00JaCTH TEOPHH U
NPAKTUYECKUX TMPUIIOKEHUN XUMHH, MOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJiieMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh UHPOPMAIUIO U IPUMEHSTH €€ JJIsl TIOTIOJTHEHUST 3HAHUMH,
pelICHUsS] UHTEJUICKTYaIbHBIX U AKCIIEPUMEHTAJbHBIX HCCIEN0BATENbCKUX 3a1a4. B
IIEJIOM COJiep)KaHhe y4eOHOro mpenMera «XuMHUS» JaHHOTO YPOBHS M3YUYEHUS
OpPUEHTUPOBAHO Ha (POopMUpPOBaAHHE Yy OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
Uil ToHUMaHus (QuiocoCKUX HAEH, TaKWX KakK: MarepuajibHOE EIMHCTBO
HEOPraHWYECKOT0 M OPraHMYEeCKOro MHupa, 0OyCIIOBIEHHOCTh CBOMCTB BEILECTB MX
COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTb MPUPOJIHBIX SIBIICHUN MYTEM 3KCIIEPUMEHTA
W PpEIICHUS TNPOTUBOPEUYMI MEXAYy HOBBIMU (PakTaMd U TEOPETUUECKUMH
MPEINOChUIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUM JKOJIOTHYECKUX TpoliieM, a
TaKke MpoosieM cOepekeHUs: IHEPTeTUUECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TE€XHOJIOTHM U MAaT€pUAJIOB.

B nnane pemieHus 3a1a4 BOCIUTAHUS, PA3BUTHUS U COLMATM3AIMHN O0YyYarOMIMUXCs
OPUHATBIE NPOrpaMMOM MO XUMHHM TMOAXOJbl K OIPEAEICHUIO COACPKAHUS H
MOCTPOCHUSI TTPEeMETa MPEayCMaTPUBaAIOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEUCTBUN, UMEIONMX 0a30BO€ 3HAUYCHHE I PA3IMYHBIX BUIOB JEATEIHLHOCTH:
penieHus nmpooJieM, rMmovcka, aHaiau3a u 00padoTku uHpopMaIuu, HeOOXOAUMBIX JIJIs
MpUOOPETEHUsT  OMbITA MPAKTHYECKOW M MCCIEAOBATEIBCKOW  JeATEIHHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUM XUMUH.

B nmpakthke mnpenomaBaHWs XUMHM KaK Ha ypPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUs, TaK U HAa YPOBHE CPEIHEro oOIIero oOpa3oBaHUsl, MPU OMPEICICHUN
COJIEPXKATEIbHOM XapaKTePUCTUKU LeJel W3ydeHUsl MpeaMeTa HampaBiIeHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAAUIMOHHO Tpu3HAETCS (OPMUPOBAHUE OCHOB

XUMHYECKON HAayKH Kak obnactu COBPCMCHHOI'O C€CTCCTBO3HAHMA, HpaKTquCKOﬁ



NESATEIBHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KynbTyphl. C
METOJMYECKON TOUKH 3pEHHSI TaKOM MOAXOJ K OIPEACNICHUIO LeJed H3y4YeHHUs
peaMeTa SBIISETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS INIABHBIMU LIEJIIMH U3yYEHHS IIpeaMeTa « XUMHU»
Ha 6a30BoM ypoBHe (10 —11 kJ1.) sIBASIIOTCS:

e (opMHpOBaHHE  CHCTEMbl  XHMHMYECKHMX  3HAHMM  KaKk  BaKHeWIen
COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOI1 JIesKaT
KJIFOYEBbIE MOHATUA, (QYHIaMEHTAJIbHbIE 3aKOHBI U TE€OPUH XUMHUHU, OCBOCHHUE
A3bIKa HAyKH, YCBOGHHWE M TMOHMMAHHUE CYITHOCTH JOCTYIHBIX O0O0OIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHEH WX Pa3BUTUSA U
CTaHOBJICHHS;

e (opMHpOBaHHE U PA3BUTUE NPEJCTABICHUNA O HAYYHBIX METOJAX IMO3HAHMS
BELIECTB M XMMUYECKUX PEAKIM, HEOOXOIUMBIX ISl TPUOOPETEHUSI YMEHUI
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XMMHUYECKUX SIBICHUI, UMEIOIINX MECTO
B [IPUPOJIE, B MPAKTUYECKON U NTOBCEIHEBHOM KU3HU;

® Da3BUTHE YMEHUN M CIIOCOOOB NIEATENLHOCTH, CBSI3AHHBIX C HAOIIOJECHUEM U
OOBSICHEHUEM  XMMHUYECKOTO  DKCIEPUMEHTAa,  COOJIONEHHEM  MpaBUI
0€301acHOro 0OpaIlleHHs C BEIIECTBAMU.

Hapsimy ¢ »Tum, cojepskarenbHash XapaKTepUCTHKa Ieled M 3aaad Hu3ydyeHus
MpenaMeTa B IporpaMMe Mo XUMUW YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMHM TPUOPUTETAMH B CHCTEME CpeaHero oomiero ooOpazoBanus. CerogHs B
MPENoJaBaHu XUMHH B OOJBINCH CTETCHW OTHAETCS MPEINOYTEHHUE MPAKTHICCKOU
KOMITOHEHTE COflep>KaHus 00yUeHHUs, OPUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHUKA
o01ieo0pa3oBaTeIbHOM  OpraHu3alluy, BIAJICIONIEr0 HE HA0OpOoM 3HAHUN, a
(YHKITMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMH AKTUBHOTO
MOJIYYCHHUSI 3HAHWA W TPUMEHECHHS WX B pEATbHON JKW3HU IS PEIICHUS
MIPAKTUYECKUX 3a]1au.

B cBs3u ¢ 3TUM NpW M3YYCHHWH TpeaMeTa «XUMUS» JOMUHHPYIOIIEEe 3HAUCHUE
MpUOOPETAIOT TAKKE TN U 3a]1aui, KaK:

-alanTanys OOyJaromIMXcs K YCJIOBUSM JUHAMHUYHO Pa3BUBAIOIICTOCS MHpA,
dbopmMupoBanue WHTEJUICKTYaIbHO pa3BUTOMN JMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYIHHYECTBY, CaMOCTOSTEIHPHOMY TMPUHATHIO TPAMOTHBIX
pPEIICHNT B KOHKPETHBIX >KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMCHEHUEM;

-opMHpoBaHUE Y OOyJArOIIUXCSl KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIJIS1 PA3TUYHBIX BUOB JCATEIHHOCTH: PEIICHUS
npoOsiieM, TMOWCKa, aHaiu3a W 00paboTku uH(OpMaIuu, HEOOXOIUMBIX s



NpUOOPETEHUSI OMBITA JEATEIBHOCTH, KOTOpas 3aHMMAeT BAKHOE MECTO B IMO3HAHHUU
XUMHH, a TaKXKe JUIsl OLEHKU C MO3UIUN IKOJIOTHYECKOM Oe30MacHOCTH XapakTepa
BIIMSIHHSI BEIIECTB M XUMUYECKUX TPOIIECCOB Ha OPTaHM3M YEIOBEKa W MPUPOIHYIO
cpeay;

-pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00ydaroluXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBBIC
3HAaHUSA TI0 XWMHH B COOTBETCTBUH C >XM3HCHHBIMH TOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEeMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJOTMM Ui MOWCKAa U aHanu3a y4eOHOM U
HayYHO-TIOMYJISIPHON HH(DOPMAIIUKA XUMHUYECKOTO COJEPIKaAHUS;

-popmupoBaHre W pa3BUTHE y OOYYAIOIIMXCA ACCOLMATUBHOTO M JIOTUYECKOTO
MBIIIJICHUS, HAOIIONATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOMWMBI, B YAaCTHOCTH, MPU TUTAHUPOBAHUU W TIPOBEIACHUH XHUMHYECKOTO
AKCIIEPUMEHTA;

-BOCMIUTaHuE y 00ydarommxcs yOekIEHHOCTH B TYMaHUCTUYECKON HANpPaBICHHOCTH
XUMUHU, €€ BaXXHOM pOJIM B pEIICHUH IIOOATBHBIX MPOOJIeM palruoHaIbHOTO
MIPUPOIOIIOIB30BAHUS, TIOTIOHEHHUS DJHEPTEeTHUYECKUX PECYPCOB M COXPaHCHHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpeXHOrOo OTHOIICHUS K
IPUPOJIE U CBOEMY 3/IOPOBBIO, a TaKXe MPHOOPETEHUs OIBbITa HCIOIH30BAHUS
MOJTyYCHHBIX 3HAHUU ISl IPUHSATHUS TPAMOTHBIX PEIICHUIN B CUTYallUsIX, CBA3aHHBIX
C XUMHYECKUMH SBIICHUSIMH.

B ydeOHOM miane cpemHero o0miero oOpa3oBaHHs MpPEAMET «XUMHUSD» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MPEAMETHOM 06macTu « EcTeCTBeHHO-HAyYHBIE TPEAMETHI.
OO6miee 4YMciIO YacoB, OTBEAEHHBIX [JI1 W3YYCHHUS XUMHUHU, Ha 0a30BOM ypOBHE
cpeaHero odiero oopa3zoBanusi, coctapisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B
HENEen), B 11 kmacce — 34 gaca (1 yac B HEOENI0).

COAEPXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA
Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipenmer opraHudyeckor XUMHUU: €€ BO3HUKHOBCHME, PA3BUTHUE U 3HAYCHUE

B IIOJyYCHHHM HOBBIX BEIIECTB M MarepHayoB. Teopus CTpOEHHsS OpPraHuYeCKHX
coenunennii A. M. bytnepoBa, e€ ocHOBHble NoJoKeHUsA. CTpyKTypHBIE (HOPMYJIbI



OPraHUYEeCKUX BeLIEeCTB. I oMomorus, uzoMepus. XuMH4eCKas CBA3b B OPraHUYECKUX
COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3HU.

[IpencraBnenne o KiIaccUpUKAUU OpraHMYECcKUX BemlecTB. HomeHknarypa
OpPraHUYeCKUX COCIMHEHUM (cUcCTeMaTuyeckas) U TPUBHAIbHBIC Ha3BaHUS
BOXHEHUIINX MPEICTABUTENIEN KIIACCOB OPTAaHUYECKUX BELIECTB.

3KCH€DI/IM6HT3JIBHBIC MCTOAbI HU3YVUYCHUA BCIICCTB u nux HDGBD&HIGHHIZ:

O3HAKOMJICHHE ¢ 00pa3llaMi OpPraHUYECKUX BEIECTB U MaTepHallaMl Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHWYECKUX BELIECTB, HAONIONEHUE M ONUCAHHE
JEMOHCTPALIMOHHBIX OMBITOB [0 MPEBPALICHUIO OpPraHUYECKUX BELIECTB IIPH
HarpeBaHuH (IJIaBJICHHE, OOYITIMBAHUE U TOPEHUE).

YrieBonopoasl

AJIKaHBI: COCTAaB U CTPOCHHUE, TOMOJIOTUYECKUN psii. METaH U 3TaH — NMPOCTEUIINE
NPE/CTAaBUTENIM  alIKaHOB: (PU3UYECKHME M XMMHYECKHE CBOWCTBA (peakiuu
3aMElIEHUs U TOPEHMUS ), HAXOXKICHUE B IPUPOJIE, OJyYCHUE U TPUMEHECHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUU psii. DTWIEH W MPONUJIEH —
MpOCTEUIlIMEe TPEACTABUTENIM aJIKCHOB: (PU3MYECKHME M XUMHUYECKHUE CBOWCTBA
(peakuuu  TUAPUPOBAHUWSA, TAJOTEHUPOBAHUS, TUApATAllUM, OKHUCJICHHUS U
MOJIMMEPU3ALINH ), TOTYUYCHUE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 wu wmetwiOyranueH-1,3: CcTpoeHue, BaKHeEHIIHe
XUMUYECKHE CBOWCTBa (peakuusi mnojauMepusanuu). llolydyeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUN psAll. ALICTHICH —
NPOCTEUIINKA  TPENCTABUTENh AJIKMHOB: COCTaB, CTpOCHHUE, (PUBNUECKUE U
XUMUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TAJOTCHUPOBAHUS, THUApATAIUH,
TOpPEHUs ), MOTYyYEHHE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, Pu3nyecKrue U XMMUYECKUEe CBOMCTRA (peaKiuu
rajoreHUpPOBaHUSI M HUTPOBAHUS), MOIYYEHHE M NPUMEHEHHE. Tolyos: cocCTas,
CTpoeHUE, (PU3MUECKUEe U XUMHUUYECKHUE CBONCTBAa (pEaKIMU TaJIOTCHUPOBAHUS U
HUTPOBAHUS ), TIOJIyYEHUE U NMPUMEHEHUE. TOKCUUYHOCTh apeHOB. [ eHeTUUeCKas CBS3b
MEXy YIJIEBOAOPOAAMHU, TPUHAICKAIIMMHU K Pa3JIMUYHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIEBOMOPOAOB. [IpuponHbiii ra3 U momyTHbIe HE(TIHBIE
ra3pl. Hedts u e€ mnpoucxoxaenue. CriocoObl mnepepaboTKu HepTH: TeperoHka,
KPEeKUHT (TepMUYECKHH, KaTaluTU4deckuil), mnuponu3. I[IpomykTel mnepepaboTKu
HepTH, MX TNPUMEHEHUE B TMPOMBIIIJIEHHOCTH U B ObITy. KameHHbBI yronbp wu
MIPOYKTHI €ro MepepadoTKH.

OKCIEPUMEHTAIbHBIE  METOAbl  WM3YYEHHWS BEIIECTB W WX  MPEBPaAICHUN:

O3HAKOMJICHHUC C O6p33HaMI/I II1acTMacC, KaydykKOB U pC3HUHbI, KOJIJICKIIUU ((He(l)TB» )51



«Yronb», MOAEIUPOBAHUE MOJEKYI1 YIJIEBOJAOPOAOB U TaJOr€HONPOU3BOAHBIX,
MIPOBE/ICHUE NPAKTUYECKON pabOThI: MOIYYEHUE 3TUIICHA U U3YYEHHE €TO CBOMCTB.

PacuéTHbple 3a1a4n.

Brruncnenus mo ypaBHEHHIO XUMUYECKOW peakiuu (Maccel, 00bEMa, KOJHMYECTBa
UCXOAHOIO BEIIECTBA WJIM IHPOJAYKTa PEaKIUU IO H3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOITYKTOB PEAKLIUN).

Kucnopoacoaep:xkamue oprann4ecKue coeJMHEHUs!

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METaHON M 3TAaHOIN: CTPOEHUE, GU3NUYECKUE
U XUMHYECKUE CBOMCTBA (PEAKIMH C AKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOAOPOAAMH,
rOpeHue), NpuMeHeHne. BonopoaHble CBsI3U MEXly MOJIEKYJIaMH CIUPTOB. JleficTBre
METAHOJIa ¥ ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHoOroaroMHbl€ CUPTHL. DTUICHIIMKOIb U TIMIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOKCTBA (B3aUMOJECHCTBHE CO IIECJIOYHBIMU METaJUIAMM, Ka4eCTBEHHAS
peakiuusi Ha MHOIOaTOMHBbIE€ CHOUPTHI). JlelicTBME Ha OpraHu3M YeJOBEKa.
[IpuMeHeHre MUIEpUHA U STUIICHIIIMKOJISL.

®deHo: CTPOCHHE MOJEKYNbI, (PU3UUECKUE U XUMMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢penona. [Ipumenenue penona.

Anpaerunpl U KeToHbl. DOpMaNIbIETU, alleTAIbIETHA: CTPOCHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (PEaKUMM OKHUCIEHUS W BOCCTAHOBIICHHUS, Kau€CTBEHHBIC
pEeaKIMN), MOJIyYeHUE U IPUMEHEHHE.

OnIHOOCHOBHBIE Tpefe/bHbIe KapOOHOBBIE KHUCIOThI. MypaBbHHAas M YKCyCHas
KHUCJIOTBL: CTpOoeHue, (U3MYeCKUue U XMMUYECKHE CBOICTBa (CBOICTBa, oOuIMe AJis
KJ1acca KUCJIOT, peakiusl 3TepupuKaim), mojryueHue u npuMmenenue. CreapuHoBas u
OJIEMHOBAsi KUCJIOThl KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. MblLla Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
spupoB. Kupwl. ['maponus xupoB. Ilpumenenue >xupoB. buomoruueckas poib
AKUPOB.

VYrneBoasl: cocra, Kiaccu(uUKalusg YIIEBOAOB (MOHO-, M- U IOJIMCAXapUbI).
I'moko3a — mpocTedmmii MOHOcCaxapul: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
dusznuecKkue U XMMHYECKHUE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaoM memu(ll),
OKHMCJIEHME aMMHUAuHbIM pacTBOpoM okcuja cepedpa(l), Boccranosnenue, OpoxkeHue
[JTIOKO3bl), HAXOXKJIEHUE B IPUPOJIE, TPUMEHEHHE, Oroornueckas posib. @OTOCHHTE3.
DpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u pemwmono3a Kak OpuponHble noauMepsl. CTpoeHHe Kpaxmajia |
neuono3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
Ka4eCTBEHHAs PEAKLHsI C HOIOM).



OKCIIEpUMEHTAJIbHBIC  METOJAbLl  M3YYCHMS BCIIECTB M MX IPEBpPAIICHUN:

MPOBEICHUE, HAOMIOACHUE W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHUE
CIUPTOB, KAYECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJA
okcugom Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJICUCTBUE IIUIIEPUHA C
ruapokcuom Meau(ll)), ampaerunoB (OKUCICHHME aMMHAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) m ruapokcumom wMenu(Il), B3aumopeilcTBUE Kpaxmajaa C HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIOTHI.
PacuérHble 3a1aun.

Boluucienus mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOMHOTO BEIECTBa WM TMPOAYKTa PEaKIMH TO HW3BECTHBIM Macce, O00BEMY,
KOJTMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WJIU MPOYKTOB PEAKITUH).

A3oTcoaepxaniye OpraHuuecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coeauHeHus. duzmyeckue u
XUMUYECKHUE CBOICTBA AaMHUHOKMCIOT (Ha mnOpumepe IuiuHa). buonorudeckoe
3HAUYECHHE aMUHOKUCIIOT. [lenTupr.

benkn Kkak mpUpONHBIE BBICOKOMOJEKYISIpHBbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAsT CTPYKTypa OeikoB. XUMHYECKHUE CBOMCTBA OECJIKOB:
TUAPOJIU3, ICHATypallusl, KaYeCTBEHHBIC PEAKIIUU Ha OCKH.

OKCIEPUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB U WX MPEBpAIllCHUN: HAOIIONCHHE

M OINHCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIIKOB TPHU HArpEeBaHHH,
IIBETHBIC PEaKIINU OCITKOB.
BoicokoMoieKyJIsIpHbIE COeTUHEHHS

OCHOBHBIC TIOHSATHUS XHMHH BBICOKOMOJICKYISIPHBIX COCIMHCHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJIMMEPH3AIIUU, CPEIHSSI MOJICKYJIIpHas
Macca. OCHOBHBICE METOAbI CHHTE3a BBICOKOMOJICKYJSIDHBIX COCIUHCHHH —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAIIHS.

3KCH€DHMCHT3J’IBHBIG MCTOAbI HN3YVUYCHHN A BCIICCTB n nx HDGBD&HICHHIZ .

O3HAaKOMJIEHHE C OoOpa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.
MexknpeaMeTHbIe CBSA3H.

Peanuzanusi MexnpeaMETHBIX CBSI3€M MPU M3YYEHUHM OpraHuveckod xumuu B 10
KJIACCE OCYUIECTBISIETCSA 4Yepe3 HCIOJb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYyYHBIX
MOHSTUWA, TaK U MOHSATHUM, SBISIOLIUXCA CUCTEMHBIMHU JUISI OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHATHUS: SIBJICHUE, HAYUHBINH (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, AaHAJIU3, CUHTE3, KJlacCu(PUKaus, NepuoJuIHOCTb, HAOIIOIEHUE, U3MEPEHHE,

OKCIICPUMCHT, MOACIMPOBAHHUC.



dusuka: mMarepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJICKYJIa, dHEPreTHYCCKUit
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (U3UUCCKHE
BEJIMYMHBI U SIMHUIIBI UX U3MEPEHUSL.

buonorus: xknerka, opraHusM, Ouochepa, OOMEH BEIIECTB B OpraHU3Me,
(GoToCHHTEe3, OHMOJIOTMYECKH AaKTHBHBIC BemlecTBa (OCJNKH, YIJIEBOIBI, KHPBHI,
(bepMeHTHI).

['eorpadusi: MHHEpabl, TOPHBIC TOPOJABI, IOJIE3HBIC HCKOMAEMbIE, TOILIURO,
PECYpCHI.

TexHOOTHUS: TMHUIIEBBIC MPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO IHUTAHHUS, MOIOIIUC
CpeACTBa, JIEKApPCTBEHHBIE ¥ KOCMETHYECKHE IMpermaparbl, Marephaibl U3
MCKYCCTBEHHBIX U CHHTETUICCKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XVUMHUYECKUH 3JIeMEHT. ATOM. Sapo aroma, M30TOIbI. DJIEKTPOHHAs 00O0JOYKa.
DHepreTHYecKre ypOBHU, MOAYPOBHU. ATOMHBIC OpOHMTa M, S-, P-, O- DIEMEHTHI.
Oco0OeHHOCTH paclpeeNieHusl 3JEKTPOHOB MO OpOMTAIsIM B aTOMax »3JIEMEHTOB
HEPBBIX YETHIPEX NEPUOIOB. DINEKTPOHHASI KOHPUTYPALIUS aTOMOB.

Ilepuognueckuit 3axkoH u Ilepuoanueckas cucTeMa XMMHUYECKHX AIEMEHTOB /I
N. MenneneeBa. CBsA3b Tmepuoanyveckoro 3akoHa u Ilepuomnyeckoil CcUCTEMBI
xuMuueckux dnemMeHToB [[. WM. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOWCTB XHMMHYECKHUX DJIIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyNMaM U MepuojiaM. 3HaueHue
IIEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHue BeniecTBa. XMMHUUECKasl CBsI3b. BUABI XUMHUUECKON CBSI3U (KOBaJCHTHAs
HEeNoJsipHass M TMOJsIpHasi, WOHHAas, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM  XMMHUYECKOM CBsI3u  (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN).
BonoponHas cBs3b. BalleHTHOCTB.  DNeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUS.
MoHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH INOCTOSHCTBA
COCTaBa BEIIECTBA. [HWIBl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTH CBOMCTBA
BEILECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

Ilonatue o pgucnepcHeIX cucremax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10515 BelecTsa B pacTBOpe.



Knaccudukanus Heopranmveckux coenuHeHuid. HoMeHkiatypa HeopraHM4eCcKUX
BeleCcTB. [eHeTuyeckass CBA3b HEOPraHMYECKHX BEIIECTB, MNPUHAJICKANMNX K
Pa3JIMYHBIM KJIaCCaM.

Xumunueckas peakuus. Knaccupukanus XuMHUECKIX peakliiii B HEOPraHUIEeCKON U
OpPraHUYECKOM XHMHUHU. 3aKOH COXPAHEHHsS MAacChl BEILECTB, 3aKOH COXPAHEHUs H
MPEBPALIEHUS SHEPTUU NPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iaudHbIX (akTopoB. OOparumble
peakuuu. Xumuyeckoe paBHoOBecHe. DakToppl, BIMSAIOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutudeckas auccouuarnus. CunbHble U cnabbie smekTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPaAJIbHAS, IEIIOYHAS.

OKHUCAUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEPUMEHTAIbHBIE  METOJIbl  M3YYEHHWs BEUIECTB W WX  IPEBPAICHUN:

nemoHcTparnwms Tabnui «llepuogndeckas cucreMa XUMAYECKUX 3JIEMEHTOB

. U. MenneneeBa», u3ydeHUe MOJENEH KPUCTAUIMYECKUX PELIETOK, HAOMIOIeHHE
U OIKCaHWe JIEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3loKeHHE TIEPOKCHIA
BOJIOPOJa B MPUCYTCTBUM KaTaju3aTopa, ONPEEeIEHUE CPebl PAaCTBOPOB BELIECTB C
MOMOILBIO YHUBEPCAIBHOTO MHAMKATOPa, PEaKkUUd HMOHHOTO OOMEHa), MPOBEICHUE
npakTuyecko paboThl «BiusHUE pa3nuyHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxIum.

PacuéTHbple 3a1aun.

Pacu€rpl mo ypaBHEHHSIM XMMHYECKHUX PEAKIUHA, B TOM YHUCIEC TEPMOXUMHUYECKHUE
pPacy€Thl, PaCYETHI C UCIOJIBb30BAHUEM IOHITHUS «MACCOBAS JOJISI BELLIECTBA.
Heoprannyeckasi xummust
Hemeraiubl. Tlonoxenne HemeraiuioB B llepuogmueckol cucreMe XMMHYECKUX
anementoB JI. WM. MeHneneeBa MU OCOOCHHOCTHM CTpOEHUS aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONMUS HEMETAIUIOB (HAa MpUMEpEe KHCIOpOIa, CEpHI,
dbocdopa u yreposa).
XVMMHUUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJJIOB (TalOTeHOB, Cephl, a30Ta, ¢hocdopa,
ymiepoga U KpEeMHHUs) U UX COEAMHEHUN (OKCHIIOB, KUCIOPOJCOACPIKAIINUX KUCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).
[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramibl. [lomoxenune wmeraiuioB B Ilepuonnueckor cHCTEME XHUMHUYECKHX
anemenToB JI. W. MenneneeBa. OCOOGHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JIOUEK
atoMoB MeTaymioB. O0mme ¢usndeckue cBoicTBa MeTauioB. CIlaBbl METaJJIOB.
DNEKTPOXUMUYECKUIN DAL HAITPSIYKEHUA METAIIIOB.



XUMUYECKUE CBOMCTBA BAKHEUIIIMX METAUIOB (HATPHM, Kaluid, KaJabIllUi, MarHUi,
AJTIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHECHUM.

OO6mue crmocoObl TonydeHus: MeTaioB. [IpumeHeHne MeTauioB B OBITY U
TEXHHUKE.

BKCHCDI/IMCHTEUIBHLIG METOJIbl M3YYCHHMSI BEILIECTB M MX IPEBPAILICHUM: HN3y4YCHHC

KoJulekiuu ~ «MeTayuiel W CIUIaBbl», OOpa3loB  HEMETAUIOB,  PEIICHUE
AKCIICPUMEHTAJIbHBIX 3aja4, HaOMIoeHHe W OINHWCaHUuEe JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOACUCTBUE THUIAPOKCHIA ATIOMUHHS C PACTBOPAMH
KHUCJIOT U IIeJI0YEH, KaUeCTBEHHBIC PEAKIIM Ha KATUOHBI METAJIJIOB).

Pacuérable 3aga4n.

Pacuérel Maccel BemiecTBa WM 00bEMA Ta30B 10 H3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WIM OO0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacuy€Thl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3
BEIIECTB UMEET MTPUMECH.

XMMHUA H KN3Hb

Ponb xumMuu B 0OOECIEUEHUM HKOJOTMYECKOM, HSHEPreTUUYECKONM W MUIIEBOMN
0€30IMacHOCTH, Pa3BUTHH MeAUIUMHBL. [loHATHE O HAyYHBIX MeETOoAaX IO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUM.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO ITOTYYEHUS
Ba)KHEUIIINX BEIIECTB.

YestoBek B MHUpE BEIIECTB U MATEPUAJIOB: BAXXHEHUIIINE CTPOUTEIIbHBIC MaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpPAaCKH, CTEKJIO, KEepaMHuKa, MaTrephaibl i
AIEKTPOHUKH, HAHOMAaTepHaJIbl, OpraHUISCKUE U MUHEPAJIbHBIC YI0OpCHHMS.

XuMHSIT W 3I0pPOBbE YEJIOBEKA: MpPaBWJIA UCIOJIb30BAHMUS JICKAPCTBEHHBIX
npenapaTroB, IpaBujia O€30IACHOTO HCIIOJIB30BAaHUS IIPENapaToB OBITOBOM XUMHH
B IIOBCEAHECBHOM KU3HU.

MesknpeaMeTHbIE CBS3H.

Peanuzanus MEXNpeaMETHBIX CBSI3€M MpU H3ydyeHUHU OOIEeHd M HEOPraHMYeCKON
xuMuu B 11 Kilacce ocyliecTBIsIETCSl Yepe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHUW, TAK W TOHSITUW, SABJISIOMIMXCS CHUCTEMHBIMHU JUISI OTIAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalii3, CHUHTE3, Kiaccuukanus, MNEPUOIUIHOCTh, HAOMIONCHHUE, DKCIIEPUMEHT,
MOZEIUPOBAHUE, U3MEPEHHUE, SIBJICHHUE.

®du3uKa: Marepusi, SHEPTHS, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHBb, BEIIECTBO, TENO, O0BEM,



arperaTHoe COCTOSIHHE BEUIECTBA, PU3NICCKUE BETUIUHBI M €IUHUIBI UX U3MEPECHUS,
CKOPOCTb.

buonorust: xierka, opraHusM, 3KocucTeMa, Ouochepa, MakKpo- U MUKPOIJIEMEHTHI,
BHTaMHUHBI, 0OMEH BEIIECTB B OPraHu3Me.

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.
TexHonorws:: XMMHYECKas IPOMBIIUICHHOCTh, METAJUTYPrus, IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTepUAJIOB, CEIbCKOXO3SIMICTBEHHOE TIPOM3BOJICTBO, IIHINEBas
MPOMBINUICHHOCTh,  (papMalleBTUYCCKass  IPOMBIIUICHHOCTb,  IPOW3BOJICTBO
KOCMETUYECKHUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpUaJIOB,
AIIEKTPOHHAS MTPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHWUPYEMBIE PE3VIIBTATBI OCBOEHUS [TPOI' PAMMEBI 10 XUMUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIN A

JIMYHOCTHBIE PE3YJIBTATbBI

d®I'OC COO ycranaBnuBaeT TpeOoBaHUSI K  pe3yJabTaraM  OCBOCHUS
oOydJarouMMucss TMporpaMM  CpelHero oOmiero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHBIM U TIpeIMeTHbIM). HayuHo-MeTonnueckoit 0CHOBOM sl pa3paboTKu
IJIAHUPYEMBIX PE3YJABTATOB OCBOEHHUS IMPOTPAMM CpPEIHEro oO0IIero oOpa3zoBaHUs
SBJISIETCA CUCTEMHO-AESATEIbHOCTHBIN MOAXO/I.
B cooTBeTCTBUM ¢ CUCTEMHO-ACSATEILHOCTHBIM MOJAX0I0OM B CTPYKTYpPE JIMUHOCTHBIX
pEe3yabTaTOB OCBOCHMS TIpeaMeTra «XHUMHs)» Ha YPOBHE CpPEIHEro OOIIero
00pa30BaHUs BBIJICJICHBI CIEAYIOIINE COCTABIISIONIHUE:
-0CO3HaHHUE O0YUYAOITUMHUCS POCCUNCKOMN TPaXKIaHCKOW MICHTUIHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH U CAMOOIPEACIICHUIO;
HaJIMYKUe MOTHBAIMU K 00Y4YECHHIO;
-IIeJICHANPABICHHOE Pa3BUTUE BHYTPEHHHUX YOEXKIEHUW JIMYHOCTM Ha OCHOBE
KJTFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAJAUIINKN 0a30BOM HAYKH XUMUU;
-TOTOBHOCTh U  CIOCOOHOCTh  OOYyYaloIMXCS PYKOBOJICTBOBAThCS B  CBOECH
NEATEIBHOCTH LIEHHOCTHO--CMBICIIOBBIMH YCTAHOBKaMHU, MNPHUCYLIIUMH 1EJIOCTHOMN
CUCTEME XMMHYECKOro 00pa30BaHus;
-HAJINYUE MPABOCO3HAHMS YKOJIOTUUECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBHUThH IEIH U
CTPOUTH KU3HCHHBIC TJIAHBI.
JInyHOCTHBIE PE3yNAbTaThl OCBOEHUS NMpeaMeTa «XUMUs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBLHON JEATEIBHOCTH B COOTBETCTBHM C T'YMAaHUCTHYECKHMH,

CONMUOKYJIbTYPHBIMU, AYXOBHO-HPAaBCTBCHHBIMHA OCHHOCTAMMU u nacajiaMu



POCCHUIMCKOTO Tpa)KAaHCKOTO OOIlecCTBa, NPUHATHIMU B OOIIECTBE HOPMAMHU U
MpaBUIAMHA MOBEJICHUS, CIIOCOOCTBYIOIIUMU rporeccam CaMONO3HaHUs,
CaMOpPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOyJArOIITHUXCS.
JIMYHOCTHBIC pE3yJIbTaThI OCBOCHMUSI npeamera «XUMHUA» OTPaXaroT
c(hOpMHUPOBAHHOCTh ONBITA IIO3HABATEIBPHOW M TPAKTUUECKOM JCATEIbHOCTU
o0yJaromuxcsi 0 peaju3aly MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa;ka1aHCcKOro BOCIIMTAHMS

-OCO3HaHUsI OOYYaIOIIMMHUCSI CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0OS3aHHOCTEM,
YBAXXEHUS K 3aKOHY U IIPABONOPAIKY;

-IIPEJICTABIICHUS O COLMAJIbHBIX HOPMax M MPaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACATEILHOCTH IPU CO3JaHUU Y4EeOHBIX
MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEJIbHBIX 3a7a4, BHIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

-ClIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JJOTUKY U apTyMEHTHI
JIPYTUX TIPHU aHATN3€ PA3IMYHBIX BUJIOB YUCOHOM JIESITEIHBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS

-IICHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OT€YECTBECHHOM
XUMUU;

YBaXEHHUS K IMPOIECCY TBOPUYESCTBA B 00JACTH TCOPUH U MPAKTUUCCKOTO TPUMEHCHHUS
XAMHUH, OCO3HAHUS TOIO, 4YTO JOCTHXKEHUS HAyKH €CThb PE3YIbTaT IJIUTEIbHBIX
HAOJIOICHUM, KPOTOTIMBBIX AKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

-MHTEpECAa U TMO3HABATEIbHBIX MOTHUBOB B IMOJYYECHUHM U NOCIEAYIOLIEM aHaJIN3e
MH(pOpPMAIINH O MEPETOBIX JIOCTHKEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

-HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTIOBEICHHUS;

CITIOCOOHOCTH OIICHUBAaTh CHUTYyaIldd, CBS3aHHBIC C XUMHUYCCKUMH SIBICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI U LIEHHOCTH;

-TOTOBHOCTHU OLICHMBATh CBOE MOBEACHUE M MOCTYIKA CBOMX TOBAPUULIEH C MO3ULUA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUIN ITUX MTOCTYIIKOB;

4) dbopmMupoBaHUs KYJIbTYPbI 310POBbSI:

-MIOHMMAaHUS IIEHHOCTEH 3J0pOBOTO M 0E30I1acHOro 00pasa >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHUYECKOMY

3JI0POBBIO;



coOroieHust mpaBul 0€30MACHOTO 0OpaIleHus C BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HH U B TPYIOBOU AESATEIBHOCTH;

-MIOHMMAaHUs LIEHHOCTU TpPaBWJ HMHJUBHUAYAJIbHOTO M KOJUIEKTUBHOIO O€30MacHOIO
MOBEACHUS B CUTYalUsX, YTPOKAIOIIUX 310POBBIO U KU3HHU JIIONEH;

OCO3HAHUS MOCJEICTBUI 1 HETPUATHSI BPEIHBIX MIPUBBIUEK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KypEHHUs);

5) Tpya10BOr0 BOCHIUTAHUS:

-KOMMYHUKaTUBHON KOMIIETEHTHOCTH B y4€0OHO-HMCCIIEOBATEIbCKON AESITEIbHOCTH,
0OIIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JIEATEILHOCTH;

-yCTAaHOBKM Ha aKTMBHOE YYacTHE€ B PEIICHHHM MPAKTHUYECKUX 3a7ad COLMAIbHOU
HaNpaBJIeHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

-MHTEepeca K MPaKTUYECKOMY M3YYEHHUIO MpopecCuid pa3iMyHOro pojia, B TOM YHCIIE
Ha OCHOBE IPUMEHEHHUsI PEAMETHBIX 3HAHUU 110 XUMHH;

-YBa)XEHUS K TPYAY, JIIOISAM TPYZa U pe3yabTaraM TPYAOBON JESTEIbHOCTH;
-TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHON TPAeKTOPUU OOpa30BaHUA,
Oynymieit mpodeccun U peanusaud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XUMHUH, MHTEPECOB U MOTpeOHOCTEN
00IIIeCTBA;

6) IKOJIOTHY€CKOT0 BOCITUTAHUS:

-9KOJIOTMYECKM  LEJIeCO00pa3HOro OTHOWIEHUST K NPUPOAE, KAaK HCTOYHHKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

-MIOHMMaHUsT  [I00AJBPHOTO  XapakTepa  JKOJOTMYECKUX  MIpoOsieM,  BIUSHUSA
HKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOMN Cpeabl;
-OCO3HAHMUSI HEOOXOAMMOCTH MCIHOJB30BaHUS AOCTHXKEHUW XWMHH JJI1 pELIeHUs
BOIIPOCOB PAMOHAIIBHOIO MTPUPOIOIIOJIB30BAHUS;

-AKTUBHOTO HEMNPUATHS ACHUCTBHUM, NPUHOCAIIMX BpPEI OKpYKAlOIIEeW NPUPOIHOU
cpene, YMEHHUs MPOrHO3MpOBaTh HEOIArONpHUSTHBIE 3KOJIOTMYECKHE IOCIEeICTBUS
MPEANPUHUMAEMBIX JEHCTBUM U IPEIOTBPALIATh UX;

-HAJINYUS PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KyIbTYypbl, ONbITA
JEeSATEIBHOCTH HKOJIOTUYECKON HANpaBIIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHLCS UMU B
MMO3HABATEILHOW, KOMMYHHKATUBHON M COIMAJIBHOW TMpaKTUKE, CIOCOOHOCTU U
YMEHUSI aKTUBHO MTPOTUBOCTOSITH UIEOIOTHU XeMo(hoouu;

7) IEeHHOCTH HAYYHOTO NMO3HAHUS:

-c(pOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

-MIOHUMAaHUs CIEHU(PUKA XUMHUU KaK HayKH, OCO3HAaHMs €€ poiu B (HOPMHUPOBAHUU

paiuOHAJIBHOTIO HAYYHOI'0 MbBINUJICHHA, CO3JaHUHU HCJIIOCTHOIO IIPCACTABIICHUA 00



OKpYKaloleM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHUHU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOSIeM COXpaHEHUS MPUPOIHOTO PaBHOBECHS;
-yOEeKIEHHOCTU B 0COO0M 3HAYMMOCTU XMMUU JIJISi COBPEMEHHOM LIUBWIIM3AIUU: B €€
T'YMaHUCTHUECKOM HampaBIEHHOCTH W BaXHOW pOJM B CO3[AaHUM HOBOM 0a3bl
MaTepUabHON KYJIBTYphI, PEIICHUH T00aIbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSA
YEJIOBEUECTBA — CBIPbEBOM, JHEPIr€THUYECKOM, TMHIIEBOM H©  SKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUILIUHBI, 00€CIICUCHUH YCJIOBUHN YCIENIHOTO Tpyla U
HKOJIOTHYECKH KOM(POPTHON KU3ZHU KaXKJIOTO YjeHa 00IIEeCTBa;
-€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOAOB IO3HAHUSA,
HCIIONIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOTyYaeMbIe
3HAHUS JIJIS aHAIIM3a U OOBACHEHUS SIBJICHUM OKPY)KAIOIIET0 MUPA U MIPOUCXOSIINX B
HEM M3MEHEHHH, YMEHHsI JeJarb 000CHOBAHHBIE 3aKJIIOYCHHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIIUXCS IAaHHBIX C LEJBIO MOJIYYeHUS JOCTOBEPHBIX BBHIBOJIOB;
-CIIOCOOHOCTH CaMOCTOSTENIHHO HCIMOIB30BaTh XUMHUYECKUE 3HAHUS IS PEIICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

-MHTEpeca K O3HAHMIO U UCCIEI0BATEIbCKON IEITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHWU MO XMMHHU B COOTBETCTBUHU C KU3HCHHBIMU
NOTPEOHOCTIMU;

-UHTEpeCca K OCOOEHHOCTSAM Tpylda B pa3lIuuHbiX cdepax mnpodeccruoHanbHON

NEATCIIBHOCTH.
METAHNPEMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaTbl OCBOCHHUS Y4eOHOro mnpenMera «XuMUS» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIFOUAIOT:
-3HAUYMMBbIE LTSI dbopmupoBaHus MHUPOBO33PEHUS 00yJaroImuxcs
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYyYHbIE MOHATHS, OTpPaKarolue
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CcHeUPUKYy METOJAOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIusi, SBIICHUE,
MpOIIeCC, CUCTeMa, HAay4HbId (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JAPYTHE);
-yHUBEpCalbHbIE y4eOHble JeWcCTBUS  (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
peryisTUBHBIC), oOecreunBaroIe GopMupoBaHue PyHKIIMOHATBLHON IPAMOTHOCTH U
COIMAIPHON KOMIIETCHIIMH 00YJarOIINXCS;



-CIIOCOOHOCTh  00y4arolMXCA MCHOJIb30BATh OCBOEHHBIE MEXAMCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpcalbHble  y4yeOHbIE  JEHCTBUS B
II03HABATEJIbHON U COLIMAIbHOM IPAKTHUKE.

MeTranpeIMeTHbIE PE3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIBHBIMU Y4€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMUA U PETYIATUBHBIMU ACHCTBUAMU.

OB.]IaHeHI/Ie YHUBEPCAJIBHBIMH y‘leﬁHbIMI/I NMO3HABATEJIbHBIMH JeHCTBUSIMHA:

1) 6a3oBbIe JJOrNYeCKHe IeHCTBUSI:

-CaMOCTOSITEILHO (OPMYIUPOBATh W AKTYaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE €
paccMaTpuBarh;

OTIPEICIATh e ACATSIBPHOCTH, 3a7aBas MmapaMeTphl U KPUTESPUH WX JTOCTIKCHUS,
COOTHOCHUTD PE3yJIbTaThl IEITEIILHOCTH C TOCTABICHHBIMHU 1LIEIISIMH;

-ACTIOIH30BaTh MPU OCBOCHUH 3HAHWNA TPHUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIICIAThH
XapaKTepHbIE MPU3HAKU MOHATUM W YCTAHABIMBATh MX B3aMMOCBS3b, UCIOJIB30BAThH
COOTBETCTBYIOITUE TTOHATHS I OOBSICHEHHSI OTACIBHBIX (DAKTOB U SBJICHUM;
-BBIOMpaTh OCHOBAHUS W KPUTEPUU I KIACCU(DUKAIIMU BEIIECTB M XUMHUYECKHUX
peaKkuui;

- YCTaHABJIMBAaTh MPUYNHHO-CJIE/ICTBEHHBIE CBS3H MEX]y U3y4aeMbIMU SIBJICHUSMH,
-CTPOUTH JIOTHYECKUE PACCYyKIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, 110 AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYMS] B PACCMATPUBACMBIX SIBJICHUSX,
(GbopMyIHUpPOBATh BHIBOIBI M 3aKITFOUCHUS;

-MIPUMEHSATh B TIPOILIECCE TO3HAHMS, HWCIOJNb3yeMble B XHUMHUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOACIH, MPEOoOPA30BBIBATh MOJICTLHBIC TPEACTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4YecKasi (popmyna, ypaBHEHHE XUMHUECKON PEaKIuu —
MpU PEIICHHH Y4YeOHBIX TO3HABATCbHBIX MW MPAKTUYSCKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICIIbHBIC TPEACTABICHUS JJIA BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMUYCCKHUX PEAKIIUH.

2) 6a3oBbIe HCCJIEI0BATEILCKHE NeiiCTBUS

-BJIaJICTh OCHOBAaMH METOJIOB HAyYHOTO TTO3HAHUS BEIISCTB M XUMUYECKUX PEAKIIHA;
-popMyMpoBaTh MENW W 3aJa4d MCCIEAOBAHMS, HCIIOJIB30BATh TMOCTABICHHBIC U
CaMOCTOSTENIEHO C(POPMYITHMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i1 (OPMUPOBAaHMSI THUIOTE3bl TIO TPOBEPKE MPABUIHLHOCTH
BBICKa3bIBACMBIX CY)KJICHHIA;

-BJIaJIETh HABBIKAMH CAMOCTOSTEIHLHOTO TUIAHUPOBAHUS W MPOBENCHUS YICHUYECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMOAaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €ro pe3yibrar, (HopMyIHpoBaTh OOOOIICHUS WU



BBIBOIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3YIbTaTOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJETAHHOMN padboTe;

-IpUOOPETATH ONBIT YUEHUYECKOW HUCCIENOBATEIbCKON U NMPOEKTHOU JEATENBHOCTH,
MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY METOOB
pEILICHUs IPAKTUYECKUX 3aj1ay, IPUMEHEHHIO Pa3INYHbIX METOJIOB IIO3HAHUS.

3) padora ¢ uHpopManme:

-OPUEHTUPOBATbCS B PA3JIMYHBIX MCTOYHMKAX HH(OpMaluu (HAyYHO-TIOMYJISpHas
JUTepaTypa XUMHUYECKOTO COACpKaHHUsI, CIpaBOYHbIE TOcoOus, pecypchbl MHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALMIO PA3NIMYHBIX BUJAOB M (POpPM  MpelrCTaBICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

-(opMynupoBaTh 3arpochl U MPUMEHATh PA3IUYHbIE METOJBI MPU MOUCKE U 0TOOpE
nH(pOpMaIu, HEOOXOAMMOM ISl BBIMOJIHEHUS YUYEOHBIX 33]1a4 ONPeIeIEHHOTO TUIIA;

-IpUOOpETaTh  OMBIT  MCIOJIb30BaHUS  MHGPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

-CaMOCTOATEIbHO BBIOMpATh ONTUMANbHYIO (OpMY NpeacTaBieHUs HHG(OpPMaLUu
(cxembl, rpauKH, JUarpaMMbl, TAOJUIBI, PUCYHKHU U IPYTHUE);

-ACII0JIb30BaTh HAy4YHbIN $3bIK B KAa4€CTBE CPEIACTBA IpHU padOTe C XUMHUUECKOH
uH(popMaIeil: NPUMEHITh MEXNpeAMEeTHbIe ((U3MYEeCKHUe U MaTeMaTUYeCKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aO0OpeBUATYpbl, HOMEHKIATYPY;

-HCMOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIIMUYECKUE CPEICTBA HATTISAHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JAeiCTBUSIMM:

-3a7laBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOW TEMbl B XOjA€ Juajora
W/ WA JUCKYCCUM, BBICKa3bIBaTh UAEH, (GOPMYIUPOBATh CBOM MPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MTPEJIOKEHHOMN 3a/1a4H;

-BBICTyIIaTh C NPE3CHTAlMEeW  pe3ylIbTaTOB MO3HABATEIIBHOM  ACATEIIHLHOCTH,
IOJYYEHHBIX CAMOCTOSATEIBHO WMJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XUMHUYECKOTO HJKCIEPUMEHTA, MPAKTHUYECKON padOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3aluu y4yeOHOTO MpoekTa U (HOPMYIUPOBATh BBIBOIBI
10 pe3yJbTaraM MPOBEIEHHBIX UCCIECIOBAHUM ITYTEM COMIACOBAHUS TO3ULIUN B XOAE

oOcyx/IeHrs 1 0OMEHa MHCHUSIMHU.

OBiaieHne YHUBEPCAJIbLHBIMHU PeryJATHBHBIMU AeHCTBUSAMM:

-CaMOCTOSITEIbHO  IUIAHUPOBATb U OCYIUECTBIATH  CBOK  II03HABATEIBHYIO
HNEATCIIBHOCTD, OIlpeneisds €€ Lead U 3aJayd, KOHTPOJIUpOBATh MU II0 Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBaTh MpeajaraéMblid  aJlfOPUTM  JEHCTBUW  MpHU

BBITIOJTHEHWW Y4YEOHBIX W  HCCIEAOBAaTEIbCKUX 3aj]ad, BbIOMpaTh Haubosee



3G(dEeKTUBHBIN cMOco0 HX peueHuss ¢ y4€TOM MOJY4YEHUs HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEaKIUIX;

-OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHbHOCTM Ha OCHOBE cCaMoOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3VYJIBTATBI
10 KJTACC

[IpenmeTHbIE PE3YABTATHI OCBOEHUS Kypca «OpraHnyecKkasl XUMHsD OTPAKaroT:
-c(pOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMUYECKONH COCTABIISIIOIIEH €CTECTBEHHO-
HAayYHOM KapTUHBI MHpA, POJIM XHMHH B TO3HAHUM SBICHUN MNpPUPOIBI, B
GbOpMUPOBAaHUU  MBIIUICHUS H  KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJUMOW NJisi PElICHHs] MPAaKTHUECKUX 3a7ad M SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/10POBbIO U IIPUPOIHOM cpene;

-BJIJICHUE CUCTEMOW XMMHMYECKUX 3HAHWM, KOTOPAsl BKIFOYAET: OCHOBOIIOJIATAOIINE
HNOHATUA (XMMMYECKHHM SJIEMEHT, aToM, JIEKTPOHHas 000JOoYKa aroMa, MOJEKYIa,
BaJICHTHOCTh, MEKTPOOTPULIATEILHOCTh, XUMUYECKas CBSA3b, CTPYKTYypHas (hopmyia
(pa3BépHyTas M CoOKpaléHHas), MOJb, MOJSIpHas Macca, MOJISIpHBIH OOBEM,
VIJIEPOIHBIN CKeJleT, (PyHKIHOHalbHAs TpyMna, paJudKall, H30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUI psAll, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOX M a30TCOIEp Kallne
COEIMHEHHS, MOHOMEp, IMOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCIMHEHMs); TEOPUHM U 3aKOHbI (TEOpHsl CTPOEHHUS OPraHUYECKHUX BEIIECTB A.
M. bBytiiepoBa, 3akOH  COXpaHEHMs]  MacChl  BEIIECTB);  3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUME B OCHOBE
MOHUMAaHUSl TPUUYUHHOCTUA U CUCTEMHOCTH XUMHUYECKUX SBIICHUMN, (DaKTOIOTMUYECKUE
CBEICHHA O CBOMCTBaX, COCTaBe, IOJYYEHMHM U OE30MaCHOM HCIOJIb30BAHUU
BRXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON NESITEeIbHOCTU
YeJI0BEKa,

-c)OPMUPOBAHHOCTh ~YMEHHMU  BBISBISATH  XapaKTepHble MPU3HAKU  MOHATHIA,
YCTaHABIMBaTh MX B3aUMOCBA3b, HMCIOJB30BaTh COOTBETCTBYIOLIME IOHSTHS IpPH
OMKMCAaHUU COCTaBa, CTPOEHUS U NMPEBPAILCHUNA OPraHUYECKUX COETMHEHHU;
-cOPMHUPOBAaHHOCTh YMEHMM HCIIOJIb30BaTh XHMUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmyI
OpraHUYECKUX BEUIECTB U YPABHEHUN XUMUYECKUX PEAKIUI, U3TOTABINBATh MOJEIU
MOJIEKYJl OpraHMYECKMX BEIIEeCTB I WJUIIOCTPAlMM HMX XUMHUYECKOro U

IIPOCTPAHCTBCHHOI'O CTPOCHHUA,



-cOPMUPOBAHHOCTh ~ YMEHHMI  yCTaHaBIMBaThb MNPUHAMICKHOCTh  H3YYEHHBIX
OpPraHUYeCKHUX BEHIECTB IO MX COCTaBy M CTPOCHUIO K OMNPEACICHHOMY
KJIAcCy/TpyIle COEIWHEHU (YIJIEBOIOPOMAbI, KHCIOPOA M  a30TCoJepKallue
COCIMHEHHUS, BBICOKOMOJEKYJSPHbIE COCIUHEHMS), JaBaTh WM Ha3BaHUS 110
cuctematnueckor Homenknarype (IUPAC), a Takke NpPUBOIUTH TpHUBUAIHHBIC
Ha3BaHMs OTJICJbHBIX OPraHMYECKUX BEIIECTB (PTWICH, NPOIMWICH, AalleTUJICH,
ATWICHINIUKOJIb, TIHIEPUH, (QeHomN, (opMmanibieruj, aneTajibJeru]l, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJEMHOBAsl KHUCIOTAa, CTEAPUHOBAs KHUCIIOTA, IIIIOKO3a,
bpyKTO3a, Kpaxmal, HeJUTI0JI03a, TIIUINH);

-c(OpPMUPOBAHHOCTH YMEHUS OMPEACISITh BUIBI XUMUUECKON CBSI3M B OPTraHUYCCKHUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIC);

-chOPMUPOBAHHOCTh ~ YMEHHUSI  MPUMEHSTH  MOJIOXKEHUS  TEOPUU  CTPOCHUS
oprannveckux BemectB A. M. bymiepoBa 115 00bsCHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;
-c()OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh COCTaB, CTpOCHUE, (U3MYECKUE U
XUMUYECKHE  CBOMCTBA  TUMHUYHBIX  MPEICTABUTENICH  pPA3IUYHBIX  KJIACCOB
OpraHUYeCKUX BEIECTB (METaH, 3TaH, STUJICH, IPOIMUJIEH, aleTuieH, Oyraauen-1,3,
MeTwiOyTaaueH-1,3, 6eH301, METaHOJ, 3TaHOJ, ATUJIEHIJIMKOIb, TIHUIEPUH, (DEHOI,
aleTaNIb/IETU/l, MypaBbUHAsA U YKCYyCHasl KUCIIOTHI, MIIFOKO3a, Kpaxmal, LEJUII0I03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXIAY HUMHU
YPAaBHEHHUSIMA  COOTBETCTBYIOIIMX XHWMHYECKHX pEAKUUA C HCHOJIb30BAHUEM
CTPYKTYPHBIX (POPMYI;

-c()OpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKH YTIIEBOJAOPOTHOTO CHIPhS
(HedTh, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI KX MEpPepadOTKM M MNPAKTHUYECKOE
IpUMEHEHHUE TPOAYKTOB NEPEPadOTKH;

-c(hOPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUUCICHUS M0 XUMUUYECKUM YPaBHEHUSIM
(macchl, 00bEMa, KOMMYECTBA HCXOMHOTO BEIIECTBA WJIM TPOAYKTA PEAKIHH TI0
M3BECTHBIM Macce, OO0BbEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB
WJIU TIPOYKTOB PEAKIIUN);

-chOPMUPOBAHHOCTh yYMEHUW BJIAJAETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAaX
Hay4YHOT'O MMO3HAHU, UCTIOJb3YEMbIX B XUMHH ITPU U3YUYEHUHU BEIIECTB U XUMUUYECKUX
SBJICHUN (HAOMIONCHUE, U3MEPEHUE, IKCIICPUMEHT, MOACIUPOBAHUE), UCIIOIH30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJISI TPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

-c(OPMUPOBAHHOCTh yYMEHHH COOJIONAaTh TMpaBWia TOJIb30BAHUS XHUMHYECKOU
nocyao M JabopaTOpHBIM OOOpYJOBaHHMEM, a TakKe IpaBWIa OOpaIllCHUS C



BEIIECTBAMM B COOTBETCTBUM C HMHCTPYKLUSMHU I10 BBIIIOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

-c(pOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIMNOIHATH XUMHUYECKUM IKCIIEPUMEHT
(npeBpallleHnsT OpraHUYEeCKUX BELIECTB NPHU HArPEBAHHMM, IOJNYyYCHHE STUIEHA U
U3y4yeHUE €ro CBOWCTB, KayeCTBEHHBIC pEAaKIMU OPraHUYECKUX BEIIECTB,
JeHaTyparus OEJIKOB MPU HArpeBaHUM, LIBETHbIE peaKkUnU OEJIKOB) B COOTBETCTBUM C
IpaBUJIAMU TEXHUKU O€30M1aCHOCTH MPpU OOpAIllEHUH C BEIIECTBAMU U Ja0OPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIepUMeHTa B dopMme
3allUCU YPaBHEHMH COOTBETCTBYIOIIMX peakuuid U (OpMyIHpOBaTh BBIBOABI Ha
OCHOBE 3THX PE3YyJIbTATOB;

-cpOPpMHPOBAaHHOCTh ~ yYMEHUH  KPUTHUECKHM  AHAJU3UPOBAaTh  XHMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pPa3HbIX MCTOYHHMKOB (CpEACTBA MAacCOBOM
uHpopmanmu, UHTepHET U Ipyrux);

-c()OpMUPOBAHHOCTh YMEHUI COOIIONATh MPaBHJIa HKOJOTMYECKH LIEIeCO00pa3HOro
HOBEJICHUS B OBITY U TPYAOBOH JESATEIBHOCTH B LIEJSAX COXPAHEHUSI CBOETO 30POBBS
U OKpY’KaloIllel MPUPOJHOM Cpelibl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUS Ha KUBBIE
OpraHU3MBbl OINPEACIEHHBIX OPraHUYECKUX BELIECTB, NOHUMAs CMBICH I10OKa3aTelis
[IJIK, mosicHATh Ha mNpuMepax CIocoObl YMEHBUIEHUS W MPEIOTBPAIICHUS HX
BPEIHOIO BO3CHCTBUS HA OPraHU3M YEJIOBEKa,

-1 OOy4arolUXCsl C OrPAaHUYEHHBIMM BO3MOMKHOCTSMHU 3[I0POBbS:  YMEHHUE
OPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYNHBIX METOJaX II03HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIA CIIETIBIX M CIA0OBUIANIMX OOydYaroIIUMXCA: YMEHHE HCIOJIb30BaTh peibeHO-
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ass 3anucu XuMuyeckux (popmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OOIas M HeopraHUYecKas XUMUS
OTPAKAOT:
-c()OpMUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayyHOW KapTUHBI MHpA, POJIM XHMHM B T[IO3HAHWUU SABJICHUN NPUPOIBI, B
GOpMUpPOBAaHUU MBILUIEHUS] M KYJABTYpPhl JUYHOCTH, €€ (YHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs MPAKTUUYECKUX 3aJau U DKOJIOTUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO U TPUPOJHOMN CpeJIE;
-BJIAJICHUE CUCTEMONW XMMHMYECKUX 3HAHUM, KOTOpas BKIIIOYACT: OCHOBOIIOJATraloIINe
TOHATHS (XUMHUYECKUN DIIEMEHT, aTOM, M30TOI, S-, P-, d- BJIEKTpOHHBIE OpOUTAIH

aTOMOB, HOH, MOJIEKYIIA, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTbD,



ANIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIEHHS, XMMUYECKas CBA3b (KOBAJEHTHAs,
WOHHAs, METAJUIMYECKasl, BOJOPOAHAsS), KpPUCTAIUIMYECKAs PEIIETKA, THUIIbI
XUMUYECKHUX PEAKLU, pacTBOP, IEKTPOIUTHI, HENIEKTPOJIMTHI, dJICKTPOIUTHYECKAS
IUCCOLMALNS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOW PEaKIUH,
XUMHUYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (TE€OpUs DIEKTPOIUTUYECKOU
avcconuanuu, nepuoandeckuii 3axkon . M. MenaeneeBa, 3aKOH COXpAHEHUSI MACChI
BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU IIPU XUMHUUECKUX PEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKMH S3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXKallre B OCHOBE IIOHMMAaHHUsI IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHU,
(paKkTOJIOTHYECKUE CBEIEHUS O CBOMCTBAaxX, COCTaBe, IOJYYCHUH M O€30MacHOM
UCTIOJIb30BAHUM Ba)KHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA,;

-cOPMHPOBAHHOCTh yYMEHUW BBIABISATH  XapaKTepHble MPHU3HAKU IOHATHUH,
YCTaHABIMBaTh MX B3aUMOCBSA3b, HMCIOJB30BAaTh COOTBETCTBYIOIIME IOHATUSA MPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MIPEBPAICHMUIA;

-c)OPMUPOBAHHOCTh ~YMEHHMI  HMCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY ISt
cocraBieHuss (GoOpMyl1  BELIECTB W  ypPaBHEHUH  XUMHUYECKHX  PEaKIHi,
cuctematnueckytro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUSA OT/AEJIbHBIX
HEOPraHWYECKUX BeleCTB (yrapHblii ra3, YIIEKHCIbIM Tra3, aMMuak, raméHas
M3BECTh, HETalI€Has U3BECTh, IUTHEBASI CO/IA, IUPUT U IPYTHUE);

-c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COEIUMHEHHUSAX PA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAsI, METaJNIMYecKasi, BOJOPOJHAs) B COEIAUHEHUSX, THUIl
KPUCTAJUIMYECKOW PEIIETKHM KOHKPETHOIO BeUIecTBa (aroMmHasi, MOJIEKYIsIpHas,
MOHHAs, METaJUIMYECKas), XapaKTep cpeabl B BOIHBIX PACTBOPAX HEOPTaHWYECKHX
COCJIMHCHMUI;

-c()OPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAAJIEKHOCTh HEOPraHUYECKUX
BEUIECTB MO MX COCTaBY K OINPEACIEHHOMY KJIACCy/TpYIIE COEIUHEHUN (IIPOCThIC
BEIIECTBA — METAJJIbl U HEMETaJlIbl, OKCUJbI, OCHOBAaHUS, KHUCIOTbHI, aM(pOTEpHbIC
TUAPOKCHUIBI, COJIN);

-c(pOpMHUPOBAHHOCTh YMEHMI pacKpbIBaTh CMBICI MEpUOAWYECKOoro 3akoHa /.
N. MenpeneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIYI0, OObSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

-c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKHX 3J1eMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil cHUCTEMBl XMMHYECKUX
anemeHnToB JI. W. MeHneneeBa, WCHONB3ysS TOHATHS «s-, P-, 0-dIEKTpOHHBIC

Op6I/ITaJ'II/I)), COHCPICTUUICCKHUC YPOBHHN», OOBSICHATH 3aKOHOMCPHOCTH H3MCHCHUI



CBOMCTB XHMMHYECKHUX OJJIEMEHTOB M HMX COEAMHEHUH [0 NEepHojaM M TIpynnam
Ilepnognueckont cucteMsl xuMuueckux eMeHToB . 1. Menneneesa;
-c()OPMHUPOBAHHOCTh YMEHUM XapaKTepu30BaTh (OINHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB, IOJITBEPXKAATh
CYLIECTBOBAHME T'€HETUYECKOW CBSI3M MEXJAy HEOPraHMYECKMMHU BEIIECTBAMU C
MTOMOILBIO YPaBHEHUI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIHIA;
-c)OPMHUPOBAHHOCTh YMEHMsI KJIAaCCU(PUIMPOBATH XUMHUYECKHE PpEaKIUH 110
pa3IMYHBIM TpPHU3HAKaM (YUCIYy M COCTaBy pEArupyrollHX BEIIECTB, TEIJIOBOMY
3pdekTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHHSI SJIEMEHTOB, OOpaTUMOCTH
pEeaKIMK, YIaCTHIO KaTaJau3aropa);

-c(pOPMHUPOBAHHOCTh YMEHUH COCTaBIATh YPaBHEHUS PEAKIMM Pa3NUYHBIX THUIIOB,
MIOJIHBIE M COKpAIIEHHbIE YPABHEHMS PEAKIMil HOHHOTO OOMEHa, YUUThIBAs yCIIOBHUS,
IIPU KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHLA;

-c()OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKINHU, TOATBEPKAAIOIINE KayeCTBEHHbBIN
COCTaB Pa3JIMYHBIX HEOPTraHNYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;
-c(pOpMHUPOBAHHOCTH YMEHHU pacKpbIBaTh CYLIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBHUTEJNBHBIX pPEAKUUi MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOro OaliaHca
3TUX PEAKIINM;

-c()OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHWMHYECKOH
peakiuu OT pa3IMYHBIX (PAKTOPOB; XapakTep CMEIEHUSI XUMUUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aencTeud (nmpuHuun Jle [larense);
-c(pOPMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKUE MPOLECCHI, JIEXKALIUE B
OCHOBE TMPOMBIIUICHHOTO TIOJTYYEHUsI CEPHOM KHUCJIOThl, aMMHaKa, a TaKxKe
c(OPMUPOBAHHOCTh ~ MpEACTaBICHUM 00 OOUMX HAyyHbIX NPUHLUIAX U
AKOJIOTUYECKHUX MpoOiIeMax XUMUYECKOTO MPOU3BO/ICTBA;

-c(pOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCIEHUS C HCIIOJIB30BAaHUEM IOHATHUS
«MaccoBasi JI0Jds BEUIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHWH Ta30B MpuU
XUMHUYECKHX peaklusiX, MacChl BellecTBa MU 00bEMAa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OAHOTO M3 YYACTBYIOUIMX B peakUuu
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl
BEUIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH;

-c(OpMHUPOBAHHOCTh YMEHHMM COOMIOAATh MpaBWJIa IIOJI30BAHUS XUMHUYECKON
nocyao u JabopaTOpHBIM OOOpYIOBaHHMEM, a TakKKe IpaBWIa OOpaIlICHUS C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIUSMHU IO BBIINOJHEHUIO J1a0OPAaTOPHBIX
XUMHUYECKUX OTBITOB;



-c(pOpMHPOBAHHOCTh YMEHUH IIJIAHUPOBATh U BBIMNOIHATh XUMHUECKUM IKCIIEPUMEHT
(paszmokeHre TEPOKCHAa BOAOPOAA B MPHUCYTCTBUHU KaTalau3aropa, OMpEIesICHUE
CpeIbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAJIBHOIO WHAMKATOPA, BIUSHUE
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XMMHUUYECKOM peaklliu, peakilni HOHHOTO OOMEHa,
KaueCTBEHHbIE pEakluu Ha Cyinbdar-, kapOOHAT- W XJIOPUA-aHWOHBI, HA KAaTHOH
aMMOHHS, pEIICHWE OHKCIEPUMEHTAJIbHBIX 3afad 1o TemMaMm «MeTtamie» U
«Hemeramib»y) B COOTBETCTBUM C NpPAaBUJIAMU TEXHUKM O€30MIaCHOCTH INpHU
oOpallleHud C BelIeCTBaMU M JIA0OPaTOPHBIM OOOPYIOBAHHEM, TPEACTABISATH
pe3ynbTaTbl  XMUMHUYECKOTO  JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peaknuii u (QOopMynupoBaTh BBIBOJBI HA OCHOBE JTHX
pE3yNbTaTOB;
-cQOpMHpPOBAaHHOCTh ~ yMEHUW  KPUTHUECKH  aHAIU3UPOBATh  XUMHUYECKYIO
UHpOpMAIMIO, TOIYy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHUKaIuu, UHTEpHET U APYTUX);
-c(pOpMHUPOBAHHOCTh YMEHUM COOJIOAATh MpaBUia SKOJIOTHYECKH LIEIeCO00pa3HOro
MOBENICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJSAX COXPAHEHUS CBOETO 370POBbS
U OKpY’Karolllel MPUPOJHOM Cpesibl, OCO3HABAaTh OMACHOCTh BO3CHCTBUS Ha >KUBbBIC
OpraHM3MBbI OIpeNeIEHHBIX BEIIeCTB, MOHMMas cMbici mokazarens [1JIK, moscHATh
Ha MpUMepax CHocoObl YMEHBILIECHUS U MPEIOTBPALLEHUS UX BPEIHOTO BO3IEHCTBUS
Ha OPTaHU3M YeJIOBEKa;
g OOy4YaloIIMXCsl C OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH  3[IOPOBBSI:  YMEHHE
OPUMEHSTh 3HaHWS OO0 OCHOBHBIX JOCTYIMHBIX METOAAX TIO3HAHMS BEIIECTB U
XAMUYECKUX SIBJICHUN
TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DNEKTPOHHBIE
Ne HawmeHoBanue pasje- (tudpossie)
Konrtponeusie [Ipakruueckue
TI/TI JIOB U TEM MpOorpamMMbl  Beero oOpa3oBaTebHbIC
paboThI paboThI
pecypchl

Pazgen 1. Teopernyeckue OCHOBbI OPraHM4eCKO XUMUM
[Ipenmer opranmyeckou
XAMUH. Teopus 3
CTPOCHMUS

OPTraHUYECKUX

1.1




KonnuecTBo yacos DNEKTPOHHbIE
Ne HaumenoBanune pazae- (unudpoBsie)
KonTponbnsle [IpakTnueckue
/Tl JIOB ¥ TEM IpOrpaMMbl  Bcero oOpa3oBaTesbHbIE
paboThI paboTHI
pecypcebl
coequHeHnn A. M.
bytnepona
Uroro mo pazneny 3
Pa3nen 2. YrieBoaopoasl
[IpenenpHbIE
2.1 yrieBoaopoIbl —2
aJIKaHBI
HenpenenvHbie
2.2 yIIeBOAOPOIBI: alIKEeHEI, 6 1
aJKaJUCHBI, aJTKUHbI
23 ApomaTudeckue 2
YIJIEBOJOPO/IbI
[IpupoaHbie MCTOYHUKHU
2.4 yrueBojoOpoJOB U UX3 1
nepepaboTka
HWroro no pasaeny 13
Pazgen 3. Kucsiopoacoaep:xamue OpraHn4ecKue cCoeIuHeHH st
3.1 Cruprel. ®eHon 3
AJbIETHIbI.
3.2 KapGoHOBBIE KHCIIOTHI. / 1
CrnoxHbie 2pupbl
3.3 VreBonasl 3 1
Hroro no pasueny 13

Pasnen 4. A3oTcoaep:xaiye OpraHnvecKne CoeIuHeHns!

AMUHBI.
AMUHOKHUCIIOTHI. beku

Hroro mo pazaemy 3

Pasneu 5. BoICOKOMOJIEKY/IsIDHBIE
[Tnactmaccel. Kayuykw. 2
Boinokna

COCIMHCHUA

HUroro mo pasaeiy 2

OO01iee KOJIWUYECTBO YacoOB 34
10 TIporpaMme




11 KUIACC

/o

HaumenoBanue pazne-

JIOB Y1 TEM IPOTPAMMBI

Bcero

KonnuecTBo yacoB

KonTposnbHbie

paboTHI

[IpakTnueckue

paboTHI

DIEKTPOHHBIE

(g poBbIe)

pecypcesl

Paznen 1. Teopernyeckue 0CHOBBI

CrpoeHue aToMOB.
[Tepnonnueckuii 3ak0H U

XUMHUH

1.1 Tlepuomuueckas cucteMa 3
XUMHUYCCKUX DIIEMCHTOB
J1. 1. Mennaeneena
19 CtpoeHue BelecTna. 4
MHoroo6pa3sue BeIIecTB
1.3 XuMmuueckue peakiuu 6 1 1
Uroro no pazaeny 13
Paznen 2. Heopranuveckast XuMus
2.1 Meramisl 6 1
2.2 Hemeraisl 9 1 1
CBs13b HEOPraHNYECKUX
2.3 ¥ OpraHM4ecKux 2
BEIIECTB
Uroro no pazneny 17
Pa3ngen 3. XuMus ¥ :KM3Hb
3.1 XuMus v K13Hb 4
HWroro no pasaeny 4
OO0111e€e KOJIUYECTBO YaCOB 110 34 2 3

nporpamme

oOpasoBarebHbIC
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