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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHH Ha YpOBHE CpeIHEro ooOmero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe DeaepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIBPHON IMPOTPAMMBI CpPEAHETO 00IIero oOpa3oBaHHS
(®OIT  COQO), mpencraBiacHHbIXx B DemepallbHOM  TOCYIapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuum mnpenogaBanus
y4eOHOTO TpenMeTra «XHUMHS» B 00pa3oBaTENbHBIX OpraHusanusax Poccuiickoi
denepanuu, peaNu3ylONIUX OCHOBHbIE 00pa3oBaTElIbHbIE MPOTrpaMMbl, U
OCHOBHBIX ToyokeHu «Crparerun pa3BUTHS BocnuTaHus B Poccuiickoil
®enepanmu Ha niepuoxa ao 2025 roma» (Pacmopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/OB K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OIMpPEAEICHUIO
oOrmieit cTpareruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumusi» 1 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryainbHbie nojoxeHus ®I'OC COO o B3auMO0OYCIOBJICHHOCTH IIETEH,
COZIepKaHUsI, PE3yJbTATOB OOyYEHHS] W TPEeOOBAHUM K YPOBHIO NOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o0mreo0pa3oBaTeIbHON  OpraHU3allM, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM O3TallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYLIUX
LEJOCTHOM CHCTEME XHMHUYECKOro oO0pa3oBaHUs. OTH LEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NIPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTypbl
YeJOBEKa, a TAaKXKE€ OHKOJOTHMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 U TPHUPOAHOW cpene. PeanmsyeTcss XuMmMuyeckoe o0Opa3oBaHUE
oOydJarommxcs Ha ypOBHE CpeAHEero o0imero oO0pa3oBaHUs CPECTBAMH y4eOHOTO
npeaMera «XUMHS», COJIEpKAHUE M TOCTPOEHHE KOTOPOIrO OIpPEETeHbl B
mporpaMme N0 XUMUU € Y4ETOM Crenu@uKkd HaykKu XUMUU, €€ 3HA4YeHHs B
MO3HAHWW TIPUPOABI U B MATEPHAIBHOW XKU3HM OOIIECTBA, a TaKXKE C y4ETOM
o0ImMX I1eJaeil ¥ TPUHIUIIOB, XapPAaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI CpeaHero ooIero oopaszoBanus B Poccuiickoit deneparum.

XVMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyIO poiib B
COBPEMEHHOM ITMBWJIM3AIUH, B CO3JIaHMH HOBOHW 0a3bl MATEPHAIBHON KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKpY)KAIOIIeM MHUpE KaK O €IUHCTBE
IPUPOABl M YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHH HAa OCHOBE TMOHMMAaHHS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOUIErO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXIY
CTPOECHHEM BEILECTB, UX CBOMCTBAMH U BO3MOYKHBIMU 00JIACTSIMU IPUMEHEHUSL.



TecHO B3aMMOJEHUCTBYS C IPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTalia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KyJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa W JKU3HU Kaxaoro wieHa oOumiectBa. CoBpeMEHHass XMMHUSA KaK Hayka
co3uJaTeNbHas, KakK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pEIIeHue
rJI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOMH,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI 3I0POBbSI.

B coorBercTBUM C OOmIUMHU MENSIMH W TPHUHIMIAMHU CPEIHETO O0OIIero
oOpazoBanus conepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypPOBEHB
W3YYCHHUSI) OPUECHTHUPOBAHO MPEUMYIICCTBEHHO Ha OOMICKYJIBTYPHYIO TOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLMYMAa, HPOJOJIKEHUS
o0pa30BaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsiomuMu  TIpeAMEeTa «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannveckass xumus» U «OOmas W HEOPraHWYECKas: XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBIISFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMa
3HAaHWHW TI0 HEOPTaHMYECKOH XMMHUHU (C BKIIOUCHHEM 3HAHHWHA W3 OOIIEH XWMHH) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHUUW NPU HU3YyYECHUU
npeaMera oOecreyuBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCETO MHOT000pas3us
BEII[ECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OoOmas u
HEOpraHWYecKas XuMHus» copmMupoBaHa B MporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/Ia K M3YYCHHIO Yyd4eOHOTO Marepuasia u o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHMEM  3HAHUW  HA  ONPEAENIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCcKOW XHWMHH BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHUX M  BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemecTB. CBeneHus 00 H3y4aeMblXx B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /IO CIOKHBIX OMOJIOTHUECKHU
AKTUBHBIX COEOUWHEHUH. B Kypce OpraHnM4eckol XWUMHM MOJYYarOT PpPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAUYATILHBIC
MPE/ICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU pEeaKIUu.

[log HOBBIM yIJIOM 3peHUsT B MOpeaMeTe «XHUMHS» 0a30BOro YpPOBHS
paccMaTpHUBAaEeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU Marepuand © (PaKTOJIOTHYECKHME CBEIEHUS O BEHIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuudeckas
XUMHSI» OOYYarOMIMMCSl TPEIOCTABISACTCS BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
MEPUOJANYECKOIO 3aKOHA C OOIIETEOPETUYECKUX M METOHOJIOTMYECKUX IMO3UIUH,



riyo’)ke TOHSATh HMCTOPUYECKOE W3MEHEHHEe (YHKIHMA STOr0 3aKoHa — OT
00001maroeil 10 0OBSICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Envnnas cucrema 3HaHMN O BaXHEMIIHUX BENIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TpOTeKaHus momoiHsercs B Kypcax 10 m 11 xmaccoB
AIIEMEHTAMH COJIEp’KaHUs, WMEIOIMIMMH KYyJIbTYPOJOTUYECKUNA W TPHUKIATHON
XapakTep. OTW 3HAHHS CIIOCOOCTBYIOT TIOHMMAHHMIO B3aMMOCBSI3U XUMHHU C
JAPYTUMH HayKaMd, PAcCKpbhIBAIOT €€ pPOJjb B MO3HABATEIHHOM M MPAKTUUYECKON
JESTEIHHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K TIPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKHUX MPUIOKEHUU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HH(POPMAIHIO U
OpUMEHSATh €€ JJIA TIONOJIHCHUS 3HAHWHM, pEelIeHUS WHTEUICKTYalbHbIX |
HKCIIEPUMEHTATBHBIX UCCIIEIOBATENBCKUX 3a/1ad. B 11emom conepkanne yaeOHOTO
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS  M3YYE€HHMs] OPHUEHTHUPOBAHO  Ha
dbopMupoBaHUEe y 00YYaIOIMIUXCS MUPOBO33PEHUYECKON OCHOBBI JJISI TMOHUMAHUS
bunocodckux HaeH, TaKUX Kak: MaTepHaNIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpPraHMYEeCcKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM W
CTpOEHHEM, TI03HABAEMOCTh MPHUPOAHBIX SBICHUNA NYyTEM DOKCIEpPUMEHTa W
pEelIeHHs] TMPOTHBOPEYMII MEXKIy HOBBIMH (akKTaMd U  TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PEHICHUH YKOJOTUYECKUX MpoOIiieM, a
Takke mpo0seM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbs, CO3JJaHUS HOBBIX
TEXHOJIOTMM U MaTEPUaJIOB.

B mnnmanme pemeHus 3amad  BOCMWTAHUSA, Pa3BUTHS M COLMATU3AINH
OoOy4JaromuXxcs NPUHSTHIE MPOTPAMMON MO XUMHUU TOJIXOJbI K OINPEIACICHUIO
CONep)KaHHMSI H TIOCTPOEHUS TIpeIMeTa MpeayCcCMaTpuBalT (HopMUpOBaHHE
VHUBEPCAIBHBIX y4EOHBIX JCHCTBUM, UMEOIMUX 0a30BOE 3HAYCHUE IS
pPa3TUYHBIX BHJIOB JICATENBHOCTH. pelieHus mnpoOieM, TMOuCKa, aHaiu3a Hu
00paboTKN HHPOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HCCIEIOBATEIbCKOM JESTENBHOCTH, 3aHMMAIOINIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTtuke mnpemnojaBaHus XHMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero oopa3oBaHus, IPH OMPEICICHUH
COJIepKaTeNIbHOM XapaKTePUCTUKH 1Nl W3y4YeHHUs TMpeaMeTa HalpaBICHHEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKOW HayKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPaKTHYECKOU
JESITEPHOCTH YeJIOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyIbTyphl. C
METOANYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K OIPEICIICHUIO eI H3y4YEeHUS
MpPeIMETa SBJISIETCS BIIOJIHE OMPAB/IaHHBIM.



CornacHo JaHHOW TOYKE 3PEHHS TJIABHBIMU IEIAMH H3YYCHHS IpeaIMeTa

«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) sBIISIFOTCS :
dbopMHpOBaHWE CHCTEMBbl XHMHUYECKMX 3HAaHMA KaK  BaKHEUIEH
COCTaBJISIFOILIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe MOHATHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fI3bIKAa HAyKH, YCBOCHHE W TMOHUMAaHWE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpUEH
WX Pa3BUTHS M CTAHOBIICHUS;
dbopMupoBaHUE W Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOAMMBIX ISl TMPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SBIICHHH,
MMEIOIIUX MECTO B MPUPO/IE, B MPAKTUYECKON U TIOBCETHEBHOM JKU3HH,
pa3BUTHE YMEHUU U CITIOCOOOB JACSITEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOICHUEM TPaBUII
0e301macHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsimy ¢ aTum, conmepkartenbHas XapakKTepUCTHKa eJel U 3a7a4 U3ydeHUs
MpeaMeTa B IporpaMMe Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMH TPUOPHUTETAMHU B CHCTEME cpefHero obmero oOpa3zoBanus. CeroaHs B
NpernoJaBaHul XUMHHM B OOJNbIIEH  CTEMEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHUS OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3aIliy, BIAJICIOIIETO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTHBHOTO TIOJYYEHHsS 3HAHUN M MPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL pEeIIeHUS IPAKTUIECKUX 3a/1a4.

B cBsi3u Cc 3THM TpW H3YYCHHH TpenMera «XHMHS» JOMUHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaKKUE LT U 33]]a4H, KakK:

ajanTanus 00y4arolmuXcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  WHTEJUIEKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pPEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYaIUsAX, CBI3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarOImMXCS  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIICTCHIINI), MMCIONINX YHHBEPCATbHOE 3HAYCHHUE IS Pa3IMYHBIX BHJIOB
NEATETLHOCTH. PEIIeHUsT poOJieM, TOUCKa, aHam3a U 00paboTku WHGOPMAIIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHS] OMNBITa JACSITENILHOCTH, KOTOpas 3aHUMacT
BOXHOE MECTO B TIO3HAHWM XUMHH, a TaKXKe s OIEHKH C TIO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELy;



pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, HHTCIUICKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00YUaIOIMIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBPEMEHHBIE WH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJISl MOMCKA M aHajdn3a Y4eOHOU H
HAYYHO-TIOMYJISIPHON HH(DOPMAIIMH XUMHUYECKOTO COJICPIKAHHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOMIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INpPH IUIAHHPOBAHUHM W TIPOBEJACHHH XHMHYECKOTO
HKCIIEPUMEHTA,

BOCIIUTAaHUE Yy OOydJarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HATPaBJICHHOCTH XUMHUH, €€ BAKHOW pPOJIM B PEIICHUH TIIOO0AIBHBIX MPoOeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TTOTIOJTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIICHUSI K TIPUPOJC M CBOEMY 37I0POBBIO, a TaK)KE NPUOOPETCHHS OIbITA
UCTIOJB30BAaHUS TOJNYYCHHBIX 3HAHWKM IS MPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIUsIX, CBA3AHHBIX C XHMHUYSCKAMU SIBIICHUSIMH.

B yueOHoM mmanHe cpemHero oOmiero oOpa3oBaHUS TpeaMeT «XUMUs»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuUHBIE
MIPEAMETHI».

OO1ee 9rcIio 4acoB, OTBEACHHBIX JIJIS U3YUCHHSI XUMUH, Ha 0a30BOM YpOBHE
cpenHero obmiero oopasoBanus, cocraBisieT 68 gacos: B 10 kimacce — 34 gaca (1
qac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heielnto).



COJEP XAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[IpenmeT opraHM4ecKo XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUYCHUE B
MOJYyYEHUU HOBBIX BEIIECTB M MaTepHaioB. Teopuss CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MTOsI0kKEeHUS. CTPYKTYpHBIE ()OPMYIIBI
OpraHMYecKuX BemiecTB. [omoJiorus, wu3oMmepus. XHUMHYECKass CBSI3b B
OPraHMYECKUX COCAUHECHUSX — OJIMHAPHBIC U KPATHBIEC CBA3U.

IIpencraBienne o KiaccupuKaIMd OpraHMYecKux BemecTB. HoMeHkmaTypa
OpraHUYECKUX COCAUHCHUN (CUCcTeMaTHyecKas) W TPUBHAJIbHBIC Ha3BaHUS
BaXHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W HUX MPEBPAILICHUIN:
O3HaKOMJICHHE ¢ oOpaslaMyd OpraHWYECKHX BEIIECTB W MaTepHajaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJICKYJI OpraHWYECKUX BEIIECCTB, HAOIIOJICHHE U
OTNMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILICHUIO OPraHUYECKHUX BEIIECTB
NpH HarpeBaHuu (IUIaBJIcHUEe, OOYTIUBAaHUE ¥ TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTpPOEHHE, TOMOJOTHMYECKHU psaja. MeTraH u 3TaH —
MPOCTEHININE TIPEJACTABUTEIN aJKaHOB. (DU3WYECKHME M XHMHYCCKHE CBOMCTBA
(peakiuu 3aMeEIICHHMS W TOPEHHS), HAXOXKJICHHWE B MPHUPOJEC, IMOJyUYCHHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUMN PSSl DTUICH W MPOMUIIEH —
MPOCTEHININE TIPEJACTABUTEIN AJIKCHOB. (DM3WYECKHME M XUMHYCCKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUJpATAIlMU, OKUCICHUA U
MOJINMEPHU3AIIHH ), TOJTYYCHUE U IIPUMEHCHHUE.

Ankanuensl. OyraaueH-1,3 m metmnOyranues-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakius moymMepusaiuu). IlojgydeHne CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI.

AJIKMHBI. COCTaB B OCOOCHHOCTH CTPOCHHS, TOMOJIOTHICCKHUU Pl ALICTHIICH
— MPOCTEUINUN TPEJACTABUTENb AJIKMHOB. COCTaB, CTpOcHUE, (U3HUYCCKHE U
XMMHYECKUE CBOMCTBa (peaklMy THIPUPOBAHMS, TAJIOTCHUPOBAHMS, THIpaTalliH,
TOPCHUS), MOJyYEHUE U IPUMCHCHHE.

Apenbl. beHzoin: cocraB, crpoeHue, GU3NUECKHE M XHUMHUYECKHE CBONCTBA
(peakiuu TaJIorTeHUPOBAHUS M HUTPOBAHUSA), MOJYYCHUEC W NMPUMEHEeHue. To/yoi:
cocmas, cmpoenue, usuyeckue U  xumuyeckue  ceoticmea  (peaxyuu
2AN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTD



apeHoB. l'eHeTMueckas CBsI3b MEXKAY YIJIEBOJAOPOAAMH, IPUHAMICKAINIUMA K
Pa3IMYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. IIpupoaHbIi ra3 W MOIYTHBIE
Hedtaupie ra3pl. HedTh um e€ mpoucxoxnenune. CriocoObl mepepabOTKu HEPTH:
NIEPEeTOHKA, KPEKHHT (TepMHUYECKHd, KAaTaJTUTHUSCKHN), mHpoiu3. [IpoayKThl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINIICHHOCTA U B ObITY. KaMeHHbIH
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHS] BEUIECTB M HUX IMPEBpallCHUN:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3WHBI, KOJUICKIIMHU
«Hedptp» u  «Yromp»,  MOAECIUPOBAaHWUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOT€HONIPOU3BOHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: MOJYUYCHHUE dTHUIICHA

Y U3YYECHHUE €TO CBOWCTB.

Pacuérnbie 3anaum.

Bbrancnenust 1Mo ypaBHEHWIO XHMHYECKON peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOJHOI'O0 BELIECTBA WJIM MPOJAYKTA PEAKLIHMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MU MPOJTYKTOB PEAKIIHH).

Kuciiopoacoaep:xamue oprann4eckKue coeIuHEHUs

IIpenenbHple OOHOATOMHBIE CHOUPTBL. METaHOI W 3TaHOJ. CTPOCHHUE,
du3nyecKkue W XUMHUYECKHE CBOMCTBa (peakiuu C aKTUBHBIMH MeETaJUIaMH,
raJloreHOBOJIOPOJIaMH, TOPCHHE), TpPHMEHECHHE. BOJOpOIHBIC CBSI3W MEXIY
MOJIEKYJIaMU CIUPTOB. JlelicTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COHUPTHI. JTUJICHIJIMKOJIb W  TJHUILEPHUH. CTPOCHHE,
duznyeckue W XHMHYECKHE CBOMCcTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTaJlJITaMH, KaueCTBEHHAs peakius Ha MHOTOaTOMHBbIC CIUPTHI). JleiicTBre Ha
Opra’u3sMm uesoBeka. [[puMeHenne riMnepruHa U 3TUIEHTIITUKOJIA.

@deHon: CTPOCHHE MOJEKYNbl, (U3NYEeCKHUe U XUMUYECKHE CBOMCTBA.
Toxcuunocts henona. [Ilpumenenne penona.

Anpneruapl U kemowusl. DopMmanbieruji, aleTAIbJIETU]. CTPOCHHE,
du3nYeCKue W XUMHUYECKHE CBOWCTBA (peaKIMM OKHUCICHHS W BOCCTaHOBJIICHUS,
KauyeCTBCHHBIC PEaKIIMH), TIOJy4YeHUE U TPUMCHCHHE.

OOHOOCHOBHBIE TpEJeNbHBIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs W
YKCYCHAasi KHCIIOTBI. CTpOCHHE, (QU3HUYECKHE W XUMUYECKHE CBOWCTBa (CBOWCTBA,
o0mme JuIsi Kjiacca KHUCJIOT, PeaKIusl dTePUPHUKAIUH), TOJIyICHUE U TIPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENN BBICHIUX KapOOHOBBIX
KHCIIOT. MbLTa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

CnoxHble 5(QUpbl KakK MPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 23¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YraneBompl:  coctaB, kiaccudukamms — yriieBogoB  (MOHO-, U- |
nojiucaxapubl). [roko3a — mpocTeimmii MoHOCcaxapu: OCOOCHHOCTH CTPOSHUS
MOJICKYJIBI, (U3NYCCKUE W XUMHYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
runpokcuom meau(ll), oxucieHnne aMMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXKJCHHWE B TpPHPOJE, NMPUMCHEHHE,
ouosnornueckas poib. PorocuuTe3. pyKTO3a KaK U30MEP TIFOKO3HI.

Kpaxman u 11e/1r0103a Kak mpupoiHbie momMepbl. CTpoeHHe Kpaxmala |
HeJUTI0N03bl.  DU3MYECKUE W XHMHYECKHE CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBCHHASI PEAKIUs C MOJIOM).

DKCIIEpUMEHTAIILHBIC METOABl H3YYCHHS BEIICCTB M HMX IPEBPAIICHUN:
NpOBEJICHHUE, HAOIOJCHUE W OIUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJIa
okcumom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIIEPHHA C
ruapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepebpa(l) m rumpoxcumom memu(ll), B3ammoseicTBHE Kpaxmalia C HOJOM),
MPOBEICHNUE MPAKTUUECKON paboThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuétnrle 3agaun.

Bbrancnenusi 1Mo ypaBHEHWIO XHMHYECKOH peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA UCXOIHOTO BEIIECTBA HMJIU MPOJYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MU TPOJTYKTOB PEAKIIHH).

A30TCOepIKaIINe OPTaHHIECKHE COCTMHEHUSI.

AMWHOKHCIIOTBI KaK aM(OTEpHbIE OpraHuveckue coenauHeHus. dOuznueckue
U XHAMHUYECKHE CBOWCTBA aMHHOKHCIOT (Ha mpuMepe TiuIuHa). bronormueckoe
3HAYCHUE aMUHOKUCIIOT. [lenTupl.

benkn kak TPUPOAHBIE BBHICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBudHasi,
BTOPUYHASS M TPETUYHAS CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCIIKOB:
THJIPOJIN3, JICHATYpaIlHsl, KAYeCTBEHHBIC PEaKIUU Ha OSIIKH.

DKCIIEpUMEHTAIIbHBIC METOABl W3YYCHHS BEIICCTB M HMX IPEBPAICHUN:
HAOJIO/ICHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OCIKOB MpH
HarpeBaHUM, IBETHBIC PEaKIuu OCITKOB.

BbIcOKOMOJIEKYJISIPHBIE COTUHEHUSI

OCHOBHBIC MOHSTUS XUMHU BBICOKOMOJICKYJISIPHBIX COCTUHCHHI: MOHOMED,
TIOJIUMED, CTPYKTYPHOE 3BEHO, CTEICHb MOJIMMEPHU3AIUH, CPEAHSS MOJIECKYIISIpHas
macca. OCHOBHBIE METOJABl CHHTE32 BBICOKOMOJICKYJISIPDHBIX COCIUHEHUH —
MOJIUMEPU3AIIHS U TTOJTMKOHICHCAIINS.

DKCIIEpUMEHTAIIbHBIC METOJABl HW3YYCHHS BEIICCTB M WX IPEBPAIlCHUN:
O3HAKOMJICHUE ¢ 00pasliaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeXIpeIMETHBIE CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XHUMUU B
10 kmacce OCyHIIECTBISIETCSI 4Ye€pe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATHUM, TaK M TIOHSITHH, SBISIOMIUXCS CHUCTEMHBIMH I OTIACITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBJICHNE, HAYIHBINA (haKT, THIIOTE3a,
3aKOH, TEOpHs, aHAJINU3, CUHTE3, Kiaccudukaius, MepruonIHOCTh, HAOJIIOECHUE,
HU3MEpEeHUe, IKCTIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: wMarepus, OHEprus, Macca, aToM, OJIEKTPOH, MOJeKyJa,
HHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSHHE
BEIECTBA, (PM3MYECKUE BETMUUHBI U €TMHUIIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCHHTE3, OHMOJOTMYSCKH aKTHBHBIC BemiecTBa (OCIKH, YIJICEBOJIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
PECYPCHI.

TexHomorusi: mnuUIEBBIE TPOMYKTHI, OCHOBBI PAIlMOHATBHOTO THUTAHMUS,
MOIOITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE TMpEenapaTsl, MaTEpPHAIIbl U3
MCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI XUMHMH

XUMUYECKUH dJeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAs
000JI09Ka. DHEPreTHYeCKHe ypOBHH, MOJypOBHH. ATOMHBIE opOuTanw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeiesieHUs] 3JIEKTPOHOB MO OpOUTalsAM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

Ilepnoanueckuit 3akoH u Ilepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOTO 3akoHa U [leprmoamdeckoil cucCTeMsl
xuMu4deckux 3neMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUSI CBOICTB XHWMHUYECKHX DBJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXHBIX BEIIECTB IO TPYIIaM M TMEePUOIaM.
3HaYeHue NepUOANYECKOr0O 3aKOHA B pa3BUTUHU HAYKHU.

Ctpoenue BemecTBa. XUMHYECKass CBs3b. BHIbl XUMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJSpHAsl, MOHHAs, METaJTMYecKas). MeXaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM XHMHYECKOH CBsi3u (OOMEHHBIE W  JOHOPHO-
aKnenTopHbIid). BomopomHas cBs3b. BalleHTHOCTh. DIIEKTPOOTPHIIATEITHHOCTS.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[TonsiTe 0 OHUCHEPCHBIX cHUCTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEUHECHUM. Homenxkiarypa
HEOPraHWYECKUX BEHIECTB. | €HETHYECKass CBSI3b HEOPraHWYECKHX BEIIECTB,
MPUHAJICKAITUX K Pa3TUYHBIM KJIaccaM.

Xumudeckass  peaknusa. Kmaccudukanms — XMUMHYECKUX — peakmuili B
HEOPraHUYECKOW U OpPraHWYEeCKOW XHMMHHU. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUASX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pa3MuHbIX (pakTopoB. OOpaTtumbie
peakiuu. XuMHUYeCcKoe paBHOBecue. @akTOphl, BIHSAIOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle latense.

Onextponutudeckas nauccoruanus. CuibHbIC U cla0bie 2JeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpaJibHAsA, MIET0YHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W HUX MPEBPAILCHUIN:
neMoHcTparus Taonwmn «Ilepuoaumdeckas cucrema XuMuueckux sjaementos 1. H.
MeHneneeBa», M3ydeHUE MOJEICH KPUCTAUTMYECKUX PEMIETOK, HAOMIOACHUE U
OINKMCAaHKE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3lIoKCHUE MEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUM KAaTaJInW3aTOpa, ONMPEACICHUE CPE/Ibl PACTBOPOB BEIIECTB
C TIOMOIIbIO YHHMBEPCAJIBHOI'O HHIUKATOpA, pEaKIWH HMOHHOTO OOMeEHa),
MPOBEJICHNE TTPAKTUUECKON padoThl «BiusHUE pa3IudHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIIAM».

PacuétHrle 3agaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKUX pEaklHii, B TOM YHCIE
TEPMOXUMHUYECKHE PaCU€Thl, pacu€Tbhl C MCIOJIH30BAaHUEM IIOHATHS «MaccoBas
JIOJIST BEIIIECTBA».

Heopranuueckass XuMust

Hemeramnbl. Ilomoxxenue HemeraimioB B llepuommueckon  cucreme
xuMuueckux siaemeHToB JI. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyeckre CBOMCTBA HEMETA/UIOB. AJLIOTpONUsS HEMETAIOB (Ha Mpumepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHININX HEMETa/UIOB (rajJoreHoB, Cephbl, a30Ta,
dochopa, yriaepoga M KpPEeMHHS) M HX  coeAuHEHUH  (OKCHIOB,
KHCIIOPOICOASPIKAIINX KUCIOT, BOJOPOJIHBIX COSTUHEHUI ).

[IprumeHeHne BaXHEMIINX HEMETAIIJIOB M UX COCTUHECHUN.



Meramisl. Ilonoxenue meramnoB B Ilepuoamyeckoil cucteMe XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DIECKTPOHHBIX 00O0JIOUEK
aToMoB MeTauioB. Ob0mue usndeckue cpoiicTBa MeTamuioB. CIiaBel METaJIIOB.
DNEeKTPOXUMUYECKUH P HAMIPSKEHU METAJLIIOB.

XHMMHUYECKHE CBOMCTBA Ba)KHEHINIMX MeTa/UIOB (HATpUM, KaJlWi, KajbIUi,
MarHui, alFlOMUHHUH, [IUHK, XPOM, JKEJIe30, ME/Ib) U UX COCIUHCHUH.

OO6mue crocoObl MoJydeHus: MeTauioB. IlpruMeHeHre MeTauioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W HUX MPEBPAIICHUIN:
M3YYCHHE KOJUICKIIMU «MeTalIbl M CIUIaBBI», OOpa3I0OB HEMETAILIOB, pEIICHUE
OKCTICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHUE W OIMCAaHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHJIA ATIOMUHHUS C PacTBOpaMHU
KHCJIOT U IeJI04YeH, KaYSCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuétHrle 3agaun.

PacuéTtel Macchl BeliecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0OBEMY OJHOTO W3 Yy4YacTBYIONIMX B PEaKIMU BEIICCTB,
pacuétbl Macchl (00BEMA, KOMUECTBA BEIISCTBA) MPOAYKTOB PCAKIIMH, €CIH OTHO
W3 BENIECTB UMEET IPUMECH.

X¥MHuSA U )KU3Hb

Ponp xumuu B 00ecreYeHUH IKOJOTHYECKOM, SHEPTreTUUYECKOM M TMUIIEBOM
0€30MacHOCTH, Pa3BUTUHU MeAUIUHBI. [loHATHE O HAyYHBIX METOAAaX TMO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHHIUIIAX  ITPOMBIIIIICHHOTO
MOJIYYCHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUANIOB. BAXXKHEHUIIHE CTPOUTEIIBHBIC
MaTepUayibl, KOHCTPYKIIMOHHBICE MAaTEpUAJIbl, KpPacKd, CTEKJIO, KEepaMuKa,
MaTepUNIbl JJIs 3JCKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

XUMHSI M 3JI0POBbE YEJIOBEKA: IPAaBHUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MAaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU
B IOBCEIHEBHOM JKU3HU.

MexTpeIMETHBIE CBSI3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBA3€H TNpU  H3YYCHHH  OOmed w
HeopraHudeckod xumuu B 11 kiacce OCyIIECTBIISIETCA Y€pe3 MCIOIb30BAHUE Kak
OOIMX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK MW TIOHATUH, SBIISIONIUXCS
CHUCTEMHBIMHU JIJIS OT/ICJIBHBIX MPEJAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHBbIC TMOHATHS. HAy4YHBIM (haKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, Kiaccuukamus, TMepUOAUIHOCTh, HAOIIOJCHNE,
AKCIIEPUMEHT, MOJICJIUPOBaHUE, U3MEPEHHUE, SIBJICHUE.



®duznka: MaTepusi, FHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKHUIl YPOBEHb, BEILIECTBO, TEJNO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IMHUIIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorusi: kimerka, opraHusM, JKocWcTema, Owocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,
peCypehl.

TexHOoMorus: XUMHUYECKasl MPOMBIIUIEHHOCTh, METAJTyprus, MPOU3BOJCTBO
CTPOUTENbHBIX MAaTEpUaJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs
MPOMBIIINICHHOCTh,  (hapManieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHUalioB,
ANEKTPOHHAS! MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOT'PAMMEBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJIbTaTaM OCBOCHHS
OOy4YaroIIMMHUCS TMPOTrpaMM CpeaHero oO0Iero ooOpa3oBaHus (JIMYHOCTHBIM,
METamnpeMETHBIM H  TpeIMeTHbIM). Hay4HO-MeToaudeckoil OCHOBOW st
pa3pabOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOTPAMM CPEIHETO OOIIEero
00pa3oBaHUs SABISCTCS CHCTEMHO-ICSITEIIHHOCTHBIN TTOIXO0/.

B cooTBETCTBMM C CHUCTEMHO-JEATEILHOCTHBIM IMOJXOAOM B CTPYKTYpE
JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa «XHMHUSA» Ha YPOBHE CpPEIHEro
o01rero oO0pa3oBaHUs BBIJICICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HaHHWE OOYYAOITUMHUCS POCCHMCKOW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICJICHUIO;

HaJU4Iue MOTHUBAIIMH K 00yUCHHIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH M UCTOPHYECCKUX TPAAUITUN 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1I€HHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMHU, MPUCYIIMMHU 11€JIOCTHOU
CHUCTEME XUMHYECKOTO 00pa30BaHMS,

HaJU4Iue TMPaBOCO3HAHMS AKOJOTHUECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBHUTH
1I€JId U CTPOUTH KU3HECHHBIC TIIaHBI.

JInyHOCTHBIE PE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHUA» JIOCTUTAIOTCS B
CIUHCTBE YYeOHOM W BOCIUTATCIBHOW JIEATCIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HuacalaMd POCCHMCKOr0 T'PakJTaHCKOTO OOIIECTBa, NMPUHATHIMA B OOIIECTBE
HOpMaMH W  TpPaBWIAMH  TIOBEJACHHUS,  CHOCOOCTBYIOIIMMH  IpoIeccaM
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHHUSA IpeaMeTa «XUMHUS» OTPaXaroT
c(hOpMUPOBAHHOCTh OIIBITA ITO3HABATECILHOW M TPAKTUYSCKOU JIEATCIILHOCTH
00y4Yaromuxcs Mo peajn3alui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIEC B
YaCTH.

1) rpaIaHCKOr0 BOCTIMTAHUS

OCO3HAHHUS 00YyYaIOIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MMPAB U 00sS3aHHOCTEH,
YBOKEHHUSA K 3aKOHY U MPABOIOPSIKY;

MPEJICTABICHUS] O COIMAJIbHBIX HOpPMax M TMpaBUiaX MEXINYHOCTHBIX
OTHONIEHNH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATETLHOCTH TPU CO3JIaHUH
y4eOHBIX MPOEKTOB, PEHICHUU y4eOHBIX W TMO3HABATEIBHBIX 3aJ]1a4, BHITIOJHECHUU
XUMHYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUIOB YU€OHOH JAEeSATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSA '

[IEHHOCTHOTO OTHOMICHHS K WMCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTCYECCTBCHHOU XMMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHH W TMPAKTHUECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHHUS TOTO, YTO JOCTIIKCHHS HAayKH €CTh pe3yJbTaT
JUINTETTFHBIX ~ HAONIOJCHWH, KPOMOTJIHMBBIX  JIKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTHUKOB,

WHTEpPECa W TO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH W IOCJIEAYIOIIEM
aHanu3e WHQOpPMAIUU O MEPEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMHH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMA:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI ¥ IICHHOCTHY;

TOTOBHOCTH OIICHWBATh CBOE TMOBEJACHUE M TOCTYMKH CBOUX TOBAPHIIEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE MOCIEICTBUN JTHX
MOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbSI:

MOHUMAaHUS I[EHHOCTEH 370pOBOrO0 W 0e30macHoro o0Opasza HKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (H3HUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOtofieHus1 TpaBuil Oe3omacHoOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM KM3HU U B TPYAOBOU JIEATEILHOCTH;

MOHUMAHUS [EHHOCTH TPAaBWI HHIWBHUAYATbHOTO ¢  KOJJIEKTMBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIMsAX, YIPOXKAIOMINX 37]0POBBIO M JKU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBUIA W HEMPHUATUS BPEIHBIX MPUBBIYCK (yrmoTpeOiieHus
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHSI);

5) Tpya10BOro BOCIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW  JAPYrMX BHIAX
NeSITETBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH TMPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HaIPaBJICHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3YyYECHHUIO MPpodecCuil pa3InyHOTo Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUU MO0 XUMUHU;

YBOXEHUS K TPYAY, JIOJAAM TPpYyJ1a U pe3yibTaTaM TPYA0BOU JI€ATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAIHHON TpPaeKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu W peaau3aliid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa,

6) 3K0I0rH4eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKHU IIeJIeCO00pPa3HOr0 OTHOIICHUS K TMPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBaHMS KU3HU HA 3eMIIE;

MMOHUMAaHHS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHOU U COITUATIBHOM CpEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIIOJb30BAHUS JIOCTHXKEHUM XUMHUU IS
pelIeHHsT BOMPOCOB PaIMOHAILHOTO MPUPOIOTIOIH30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHM, MNPUHOCAIIMX BpEH OKpYKarOUIEH
MIPUPOJIHON cpejie, YMEHHsI NPOTHO3UPOBATh HEOJIAroNnpHATHBIC IKOJOTHYSCKHUE
MOCTEICTBUA MPEANPUHUMAEMbIX JEUCTBUM U NIPEIOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO AKOJIOTHYECKOTO MBIIIJICHUS, S9KOJOTHYECKON KYJIbTYPHI,
OTbITa NEATeIIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEJIIbHOM, KOMMYHUKAaTUBHOW W COLIMAJIbHOMU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTUBHO IPOTHUBOCTOSITH HACOJIOTUU
xemogobuw,

7) HEHHOCTH HAYYHOTO TMO3HAHMA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HaYKH U OOIECTBEHHOW MPaKTUKH,

MMOHUMAaHMS CINeMUUKA XHMHU KakK HayKd, OCO3HaHUS €€ poju B
GOpMUPOBAaHUH PAITMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYy’)KalolleM MUPE KaK O €IWHCTBE MPUPOIBI M YEIOBEKA, B
MMO3HAHUHU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUIS  COBPEMEHHOM
IUBUIM3AIUA. B €€ TYMaHUCTHYECKOW HAIpPaBJICHHOCTH W BaXHOW pOJIM B
CO3JJaHUU HOBOW 0a3bl MaTepuajbHOW KYJbTYpPhl, PEHIEHUU INI00AJIBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPrETUUECKON, MUIEBON U
AKOJIOTHYECKON O€301MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICUCHUH YCIOBUU
YCHENTHOTO TpyAa MW DKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOrO dJIeHa
o01ecTBa;

€CTECTBCHHO-HAYYHOM T'paMOTHOCTH. TIOHMMAaHHUSl CYIIHOCTH METOJ0B
MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJIy4aeMble 3HAHMS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYI)KAIOIIET0 MUpa U
MPOUCXOMANINX B HEM M3MEHEHUM, YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX (aKTOB U HMEIONIUXCS JaHHBIX C I1ENbI0 TONyYEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XWUMHYECKUE 3HAHHS A
penIeHus MpooOJieM B peajbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IeITeNTbHOCTH,

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caM000pa3oBaHWI0, K AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHUN 1O XUMHUHU B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSM TPpy/Aa B Pa3iudHbIX cdepax mpodhecCruoHATbHOM
JeSITENHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yiabTaThl OCBOCHHUS Y4€OHOTO MpeaMeTa «XHUMHUsS» Ha
YPOBHE CPEJTHETO 00IIero 00pa3oBaHUsl BKIIFOYAIOT:

3HAYNMBIE JUTSL dhopmMupoBaHUs MHPOBO33PEHUS 00yUarIuXxCs
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIECHAYYHBIC MOHATHSA, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHElU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJIB3YeMBIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
MPOIIECC, CUCTEeMa, HAy4YHBIA (haKT, MIPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBaHUE, HAOIOICHNE, U3MEPEHNE, DKCIIEPUMEHT U IPyTHE);

YHUBEpCaJIbHbIC Y4eOHbIC JehcTBHs (MO3HABaTEIbHbIC, KOMMYHHKATHBHBIC,
PETYJIATUBHEIE), o0ecreynBaroIme dbopmupoBanue G yHKIIMOHATBHOM
I'PAMOTHOCTH U COIMAJIBHOM KOMIIETSHIIMN 00yJarOmInXCs;

CIOCOOHOCTH 00yYarouuxcs HCIOJIb30BaTh OCBOCHHBIE
MEXKIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEpCAIbHBIC ydeOHBIE
JCVCTBUS B ITIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeaMeTHbie pe3yiabTaThl OTpPaKalOT OBJIAJECHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJIATHBHBIMU
JIEUCTBUSMU.

OBiaanenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH MO3HABATEJbHBIMH
JeHCTBUSAMMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBHS

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJlM3UpOBaTh  IpobJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh,

OmnpeAeisaTh LEJIH JeSITEIbHOCTH, 3ajJaBas IMapamMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C ITOCTABICHHBIMHU 1ETISIMHU;

WCIIO0JIb30BaTh MPU OCBOCHUHU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XaPAKTEPHBIC NMPU3HAKU TOHSITHNW M yCTAHABIMBATh WX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS I OOBSICHEHUS OTISIbHBIX (PAKTOB U
SIBJICHUM,

BBIOMpaTh OCHOBAaHHMS W KPUTECPUU I KIACCHU(PHUKAIIMU BEIICCTB M
XUMHUYECKUX PEAKIUM;

yCTaHABJIMBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXIY H3yYa€MbIMHU
SIBIICHHUSIMU

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PacCMaTpPUBaEMBIX
SBJIICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITFOUCHUS;

MPUMEHSATh B MPOLECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMHUHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, IPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHH
3HaK (CHMBOJI) DJJIEMEHTa, XHMH4YecKas (opmyia, ypaBHCHHE XUMHUYCCKOMH
peakiuy — TPU PEHICHUH Y4EOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BAaHHBIC MOJCIIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 6azoBbIe HCCJIEI0BATENbCKHE e CTBYS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XWMHUYECKHX
peaxkiuu;

(hopMyIIMPOBATH IS M 33J1a41 UCCIICIOBAHUS, NCIIOIb30BaTh TOCTABIICHHBIC
U CaMOCTOSITEIbHO C(HOPMYIMPOBAHHBIC BOIMPOCHI B KayeCTBe HMHCTPYMEHTA
MMO3HAHUSA M OCHOBBI JIIs1 (DOPMUPOBAHMS THIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U  TPOBEICHUS
YYCHUYECKUX DKCIICPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOJIOAATh 3a XOJIOM
mporiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yiabTar, (opMyaupoBaTh
0000ITIEHUS U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJACITAHHON padoTe;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIICIOBATEIbCKOM W MPOSKTHOM
NEATCIBHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a7ad, MNPUMEHEHUIO Pa3IMYHBIX
METOJ0B ITO3HAHUS.

3) pa6oTa ¢ uHopmManmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHPopManuu (HaydHO-
MONYyJISIPHAS JIUTEpaTypa XUMHYECKOTO COJICpXKAHUS, CIPABOYHBIC IOCOOUS,
pecypcel MHTEpHETa), aHAIM3UpOBaTh MHMOPMAIIMIO Pa3IMYHBIX BHJIOB M (PopM
MpeJICTaBICHMUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HETPOTUBOPEYUBOCTH;



(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3THYHBIE METOJbI MPHU MOUCKE H
orbope wuHPOpManuM, HEOOXOMMMON IJIsi BBIMOJTHEHHS YYE€OHBIX 3ajad
OIPEAECIEHHOTO TUIIA,

MpUOOPETaTh OMBIT HCHOIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSAATETTLHO ~ BBIOMpATh  ONTHMAIBHYIO  (QOpMy  TIpelCTaBlICHUS
uHpopMaIuu (cxembl, TpaduKH, JUarpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KAadyeCTBE CpeAcTBa NpH pabdoTe C
XAMHAYECKON WH(]OpMaIye: MNPUMEHATh MEXIpeaMeTHbie (du3uueckne u
MaTeMaTHYECKHE) 3HAKUA U CUMBOJIBI, (hOPMYJIbI, a00peBUATyphl, HOMCHKIIATYPY;,

UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJMYECKHUE CPEICTBA
HATJITHOCTH.

OBiaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHU 1eHCTBUAMM

3aJ1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXAaeMOU TEMBbI B XOJ€ Uajora W/win
JTUCKYCCHH,  BBICKAa3bIBaTh  HJeH, (OPMYIHPOBATH CBOM  MPEMIOKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/ITIOKEHHOH 33124,

BBICTYIIaTh C TMPE3CHTAIME pPe3ylbTaTOB IMO3HABATENBHOW NESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITOTHEHUHU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3aluy y4eOHOTO MpoeKTa U (HOPMYyIUPOBATH BHIBOJIBI
M0 pe3ysbTaTaM TPOBENEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS TO3UIUN B
X071e 00CYXIeHHsI 1 OOMEHAa MHEHUSMH.

OByajjeHre YHUBEPCATBHBIMHU PEryJISTUBHBIMHU 1€ HCTBUSAMM

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBbHYIO
JeSTENbHOCTh, Ompenessis e€ [enu M 3a7add, KOHTPOJIUPOBATh M TO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii  alTOPUTM JIEUCTBUMA TIPH
BBITIOJIHEHWH YYEOHBIX M UCCIENOBAaTEeNbCKUX 3aj]ad, BBHIOMpaTh Hambomee
3G (EeKTUBHBIN CHOCO0 MX pEmIeHHs ¢ Y4€TOM TMOJYy4YeHHsS HOBBIX 3HAHHH O
BEIECTBAX M XUMHUUYECKHUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHHM O XUMHYECKOW  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHHU B IIO3HAHUU SIBIICHUU



npupoabl, B  (QOPMUPOBAHMU MBIIUICHUS W  KYJIbTYphl JIMYHOCTH, €€
(GyHKIHOHATBHON TPAMOTHOCTH, HEOOXOIMMOM IS pEIICHUSI TPAKTUIECKUX 33729
U DKOJIOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO U MPUPOJHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKHUX  3HaHUH, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKAW JJIEMEHT, aTOM, JJICKTPOHHAs
000JI09Ka aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, AJIEKTPOOTPUIIATETLHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHasi opmyna (pa3BEépHyTas M COKpamEHHAs), MOJb, MOJISIpHas
Macca, MOJIAPHBIM O00BEM, YIIEpOaHBIN CKeleT, (YHKIMOHANbHAS TPYIIa,
paguKal, U30Mepusi, U30MEPbI, TOMOJIOTHUUECKUNA Psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJ W a30TCOAEpKAlllie COEIWHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS); TCOPUH U 3aKOHBI (TEOpHUs CTPOCHUS
opraHn4yeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE NOHUMAHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (DAKTONOTHUYECKNE CBEJCHUS O CBOMCTBaxX, COCTaBE, MOJYYECHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JAEeSTEIbHOCTU YEIOBEKA;

chOpMHUPOBAHHOCTh YMEHUU BBISBIISATH XapaKTepHbIC TMPU3HAKK TIOHSTHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATHUS MPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUH;

chOpMHUPOBAHHOCTh YMEHUU HCIOJIH30BAaTh XUMHUUYECKYIO CHMBOJIUKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON)
dbopMya OpraHMYecKHX BEIIECTB W YpaBHEHUH XHUMHYECKUX PEaKIIui,
M3TOTaBIUBATh MOJEIN MOJEKYJ OPraHMYECKUX BEUIECTB MJIs WILTIOCTpPAlUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJIECKHOCTh W3YUYEHHBIX
OpPraHWYeCKUX BELIECTB MO MX COCTaBy M CTPOEHUIO K OMNPEAeIEHHOMY
KJaccy/rpynne coenuHeHui (YrJIeBOJOPOJbI, KHCIOPOJ W  a30TCOJCpIKAIIUC
COCJIMHCHHSI, BBICOKOMOJICKYJISIDHBIC COCJMHEHUS), JaBaTh WM Ha3BaHHS I10
cucremarndeckoir HomeHkiarype (IUPAC), a takke NpPUBOAWUTH TPUBUAIBHEIC
Ha3BaHUS OTJCIBHBIX OPraHMYECKUX BEIICCTB (ITWIICH, NPONWICH, alleTHIICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHon, (QopmanbIeruj, ameTaabIeruj, MypaBbHHAs
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TJII0OKO03a,
bpykTo3a, Kpaxma, [eJUIk0J103a, TIHIIHH);

chOpMHUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJIbBl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHCHUAX (OAMHAPHBIC U KPaTHBIC);



chOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOKEHUS TEOPHUH CTPOCHUS
opranndeckux BemectB A. M. bytnepoBa st 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA M CTPOCHUS; 3aKOH COXPAaHEHUS MACCHI BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMI  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3IUYHBIX
KJIACCOB OPraHWYECKUX BemiecTB (METaH, 3TaH, STWJICH, MPOIMIICH, alleTHJICH,
Oyramuen-1,3, metmnOyramuen-1,3, OeH30J1, METaHOJ], JTaHOJ, STHJICHTJIUKOJIb,
TIIALEepUH, (EHON, ameTanblIeruj, MypaBbUHAs M YKCYCHAas KHCIOTBHI, TIIOKO03a,
Kpaxmal, [eJUTI0I03a, aMUHOYKCYCHAsI KACJIOTa), WLTIOCTPUPOBATh TCHETHICCKYIO
CBSI3b MEXAY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PpEaKUUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYT,

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOIOPOTHOTO
celpbsi  (HETh, TNPUPOAHBIA Ta3, Yroyib), CHOCOOBI WX TMEpPepadOTKH |
MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKH;

chOpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEeHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM TPOJYKTa
peaknuu MO W3BECTHBIM Macce, O00BEMY, KOIMYECTBY OJIHOTO U3 HCXOJTHBIX
BEIIICCTB WJIH MPOJIYKTOB PEaKIINN);

chOpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHHK OO0 OCHOBHBIX
METOJaX HayYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XAMWYECKUX SBJICHUH (HaOII0ACHHUE, N3MEPCHHE, SKCTICPUMEHT, MOJICITHPOBAHHE),
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHHEM,;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MpaBuiIa MOJIb30BAHUS XUMHYECKOM
nocyZIoi U JabOpaTOPHBIM OOOpPYIOBaHHEM, a TaKXKe MpaBUia OOpaIICHHs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIa0OPaTOPHBIX
XUMUYECKHUX OIBITOB,;

chOpMHUPOBAHHOCTh YMEHHHA TUIAHUPOBATh U BBHIMOJIHATh XUMUYECKUN
SKCIIepUMEHT (TIpeBpalleHuss OpraHMYSCKHUX BEIIECTB IPY HArPEBAHUH, MTOTyYCHUE
ATUJIEHA U H3YyYEHUE €ro CBONCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIICCTB, JICHATypalus OCIKOB MpW HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBMM C TIpaBUJIAaMU TEXHUKHA OE€30MacHOCTH Tpu OOpalieHuu C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYAOBaHUEM, TIPENICTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHUX PE3YIIbTATOB,;

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYIO
WHPOpPMAITUIO, TIONYy4aeMyH W3 pa3HBIX HCTOYHUKOB (CpeICTBAa MacCOBOM
uHpopmaruu, IHTepHET U APYTUX);



chOpMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWJa  DKOJOTHYECKHU
1enecooOpa3Horo MOBEAEHUS B ObITY W TPYJOBOM JESITENBHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEW IMPUPOAHOM Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3ACKUCTBUS HAa YKHUBBIC OPraHU3MBbI OIPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMas cMbica mokasarens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIIEHUS W TIPEIOTBPAIICHUS WX BPEIHOTO BO3JACWUCTBUS HA OpPraHu3M
YEJI0BEKa,;

Uit OOYyYarOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOKHOCTSIMU 370POBBSI. YMEHHE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUM,

JUISL  CIICTIBIX M CIA0OBHUIAIMMNX OOYYaIOMMUXCS. YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obOo3HadueHui JI. bpaiinsa nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHple pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  TPEACTABIICHHH. O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, pPOJA XUMHUHU B TO3HAHHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWUK  MBIIUICHUS W KYJbTYpbl  JIMYHOCTH, €&
(G YHKIIMOHAIBPHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHHS TIPAKTUYSCKUX 3a71a4
1 DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKHUX  3HaHHH, KOTOpasi  BKJIKOYAET:
OCHOBOITOJIArarone MOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, u3orom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIH O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAsI, MCTAJLINYECCKAs, BOJOPOAHAS ), KPUCTAIINYECKAs PEIIETKA,
TUIBI  XAMWYECKUX  PEAKIUWA, PaCTBOP, DJIEKTPOJMUTHI,  HEIJIECKTPOIUTHI,
BJICKTPOJIUTUYECKAsT UCCOLMALNS, OKHUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM peaKIui, XUMHYECKOE pPAaBHOBECHE);, TCOPUHM M 3aKOHBI (TCopus
BJIEKTPOJIUTHYECKON auccorumanuu, nepuoandeckui 3akoH JI. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALCHUS dHEPTUU
P XUMHUYCCKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKHX SIBIICHHH, (DAKTOJOTHMUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUU M OC301TaCHOM HCIIOJB30BAaHUN BAKHEUIIIMX HEOPTaHHUYECKUX
BEIIIECTB B OBITY M MIPAKTUIECKOMN JEATCILHOCTH YEJIOBEKA,



c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPU3HAKK TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHUS MPU
OMMCAaHUU HEOPTAaHMYECKHUX BEIIECTB U UX IPEBpaIlCHUMN;

chOpMHUPOBAHHOCTh YMEHUU HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GOpMYJ BEIMIECTB H  YPaBHEHMA XHMHUYECKHX  pEaKIIui,
cucremarndeckyro HomeHKIatypy (IUPAC) u TpuBmansHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIECTB (yrapHblid Ta3, YIJICKHCIBIA Ta3, aMMHAaK, Tramré¢Has
W3BECTh, HETAMEHAsI H3BECTh, IUTHEBAS COJIA, TUPHUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAENATh BaJCHTHOCTh M CTEIEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
cBsi3M (KOBaJCHTHAs, NOHHAsI, METAJUIMUECKasl, BOAOPOIHAS) B COCTUHCHHSIX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BeIlecTBa (ATOMHAs, MOJICKYJISIpHAs,
WOHHAs, METAJUTMUECKAs), XapaKTep Cpebl B BOJIHBIX PACTBOPAX HEOPTAaHMUECKHUX
COCIUHEHUI,

c(hOpMHPOBAHHOCTH YMEHUM yYCTaHaBIIUBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K OMpeNeiIEHHOMY KJaccy/Tpymme
COCTMHCHMIA (ITPOCTHIC BEIIECTBa — METAJUIBI M HEMETAJUIBI, OKCHUJIBI, OCHOBaHUS,
KHCJIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa Jl.
U. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO
¥ TIPOTHOCTUYECKYIO (DYHKITNH,

chOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHToB 1-4 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMudeckux saemeHToB J[. M. MenzeneeBa, MCHONB3YysA MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaIN, «IHEPreTUYECKue YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U MX COCIUHEHUU
0 nepuoam u rpymnmnam llepuoguueckon cucreMbl XUMAYECKUX 3j1eMeHTOB 1. 1.
Menneneena;

cOPMUPOBAHHOCTh YMEHWH  XapakTepu3oBarh (ONMUCHIBaTH)  0OIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMUECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILIECTBAMU C MMOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINH;

chOpMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TpHU3HAKaM (YUCIy W COCTaBy PEArUPYIOMUX BEHIECTB, TEIUIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTENeHeld OKHCICHHS 3JEMEHTOB, 0OpaTUMOCTHU
PCaKINH, YIaCTHIO KaTajanu3aTopa);

chOpMHUPOBAHHOCTh YMEHUU COCTABIISITH YPABHEHUS PEAKIUN PpPa3IMIHBIX
THUIIOB, TIOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, yUnThIBas
YCIJIOBHS, TIPU KOTOPBIX 3TH peaKLMU UAYT 10 KOHILIA;



chOpMHUPOBAHHOCTh YMEHUN TMPOBOJIUTH PEAKIHMH, TOJTBEPKIAIOIIIE
KAueCTBEHHBIH COCTaB PAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEIIECTB,;

chOpMHPOBAHHOCTh YMEHHH  PACKpPBIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTENIHHBIX PEaKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peakiuu OT Pa3IMYHbBIX (PAKTOPOB; XapaKTep CMENICHUSI XUMUIECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHeEIIHEro Bo3zaeicTBus (nmpunimmn Jle [llatense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XWMUYECKHE TIPOIECCHI,
JeXalue B OCHOBE MPOMBINIJICHHOTO TOJYYeHHsS] CEPHOW KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTHh NPENCTABICHUM 00 OOIMMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHHH MPOBOAWTH BBIYHCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MACcCOBasl JIOJIsI BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIIEHUUN Ta30B
MPY XUMHUYECKUX PEAKIMIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOrO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MpaBuiIa MOJIb30BAHUS XUMHUYECKOM
MocyZIoi U JabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuia OOpaIICHHS C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHYECKUX OMBITOB;

chOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBHIMOJIHATh XUMUYECKUN
OKCIIEpUMEHT (pa3lio’keHHE TMEPOKCHIa BOJOPOAa B MPUCYTCTBHH KaTalln3aTopa,
OTIPEJICIICHHE CpPEeIbl PACTBOPOB BEMIECTB C TIOMOIIBIO  YHUBEPCATHHOTO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cynbdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KaTMOH aMMOHHUS, PEIIeHHEe SKCIEPUMEHTAIbHBIX 3a7a4 IO
TemMaM «Metamuiel» U «HemeTamipl») B COOTBETCTBHHM C IpaBWJIAMH TEXHUKH
0e30macHOCTH TP OOpaIIEeHUH C BEIIECTBAMHU M JTA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO JKCIIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX pEakluii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATHX PE3yIbTATOB;

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKHA AaHAIU3UPOBATH XUMHUUYECKYIO
WHPOPMAITUIO, TIONYy4aeMyH W3 pa3HBIX HCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKanuu, UHTEpHET U IpyTruXx);



chOpMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWJa  DKOJOTHYECKHU
1enecooOpa3Horo MOBEAEHUS B ObITY W TPYJOBOM JESITENBHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEW IMPUPOAHOM Cpelbl, OCO3HABaTh
OINaCHOCTh BO3JICMCTBUS HA KMUBBIC OPTAaHU3MBbI ONPEACIEHHBIX BEIIECTB, IIOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrocoObl YMEHBIICHUS U
MPEIOTBPALLECHUS UX BPEAHOTO BO3/IEMCTBUS HA OPTaHU3M YEJIOBEKA,;

st OOYYaIOIIUXCS ¢ OTPAHMYECHHBIMUA BO3MOXKHOCTSIMU 370POBBSI. YMEHHE
MPUMECHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHWS BEIICCTB U
XUMHUYECKUX SIBJICHUM,

JUISL  CIICTIBIX H  CIA0OBHUIAIMMX OOYYaIOMMUXCS. YMEHHE MCIOJIb30BATh
penbedHO-TOUCUHYI0 cucTemMy obOo3HadeHui JI. bpaiinsa mis 3anmucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos JJ1eKTpPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM (g posbie)
Ne n/n Konrpoabnbie | IIpakTnueckue
MPOrpaMMbl Bcero ofpa3oBaTeJbHbIE
padoTbI paboThl pecypent
Pa3pen 1. TeopeTnyeckne 0CHOBbI OPraHUYCCKON XUMUHU
IIpenmet opranmueckoit xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COETUHEHUH A. 3
M. Byraeposa
Hroro no pazneny 3
Pa3zzen 2. YriieBoaopoabl
2.1 TIpenensHble yrieBOAOPOABI — AJIKaHbI 2
29 HenpenenbHble yrieBoA0OPOIBI: alIKEHBI, 6 1
AIIKaUCHbI, aJTKUHBI
2.3 ApOMaTHYECKHE YIIIEBOIOPOIBI 2
24 ITpupoHBIC HICTOYHUKH YTIICBOJOPOAOB U 3
ux nepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kanye oprannyeckue coelHHeHHst
3.1 Crouptsl. OeHon 3
3.2 Anpaeruasl. KapOOHOBBIE KUCIIOTHI. 7 1
CroxxHbIe 3(HPBI
3.3 VYraeBoas! 3




Hroro no pazneny 13
Pa3nen 4. AzoTcoaep:kaniie opraHnyeckue coOeHHeHHsI

4.1 ‘ AmMuHbl. AMHHOKUCTOTHI. benkn 3
HUroro mo paszgeny 3
Pa3pen 5. BoicokoMoJIeKy /IsIpHbIe COeTHHEeHHSs

51 ’ [Tnactmaccel. Kayayku. Bonokna 2
Hroro no pa3nemy 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumMeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoabnbie | IIpakTuueckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsl
pecypcsl
Pa3pen 1. Teopernyeckne 0CHOBbI XHMHH
Crpoenue atomoB. [leprnoandeckuii 3akoH
11 u Ilepuonnueckas cucTeMa XMMUYECKHX 3
snemenToB J[. 1. Menneneesa
19 Crpoenue BemecTsa. MHOTOOOpa3ue 4
' BEIICCTB
1.3 XUMHYECKUE PEeaKIU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi XuMusi
2.1 Merasmibt 6 1
2.2 Hewmerannst 9 1 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKHX 5
' BEIIECTB
Hroro no pazneny 17
Paspea 3. XuMus M JKM3Hb
31 XUMUS ¥ KHU3HB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







INOYPOYHOE IIVIAHUPOBAHMUE

10 KJIACC
KoaunuecTBo yacos JJIeKTPOHHBIE
o
Jl:;“ Tema ypoxa Beero KonTtpoabnbie | IlpakTnueckue f:;:eﬂnﬂ ::;[:;I;zz;eenbﬂme
paboThl padoTsl pecypest
1 IIpenmer opranuyeckoit xumun, eé 1
BO3HUKHOBEHME, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHuUst OpraHMYECKUX
2 coenuneHuit A. M. bytneposa, eé 1
OCHOBHBIE NIOJIOKCHHS
[pencraBnenue o kiaaccuduranuu
3 opranuyeckux Beniects. Homenknarypa 1
(cucTemMaTHvecKas) U TPHBUATBHBIC
Ha3BaHMs OPTraHUYECKHX BEIICCTB
4 AJnKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH P
5 MeraH u 3TaH — npocreiime 1
MPECTAaBUTENHN aJIKaHOB
6 AJKEHBI: COCTaB U CTPOEHHE, CBOUCTBA 1
7 DTHJICH W MPOTTHJIEH — MPOCTEHIIe 1
MIPEACTaBUTENN AJIKEHOB
8 [paktryeckas padora Ne 1. «[Tonyuerue 1 1
JTUJIEHA U U3y4YEHHE €0 CBOHCTB»
Ankanuensl. byranuen-1,3 u
9 MetwioyraaueH-1,3. [lonyuenne 1

CUHTCTUYCCKOI'O KaydyKa U pE€3UHbI




AJIKMHBI. COCTaB M 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHH psifl. ALleTHIIeH —
HIpocTeHInil IpeICTaBUTENb alKUHOB

1 Beluncienns Mo ypaBHEHUIO XMMUYECKOU
peakuuu

12 Apensl: 0eH3011 U TOIy0. TOKCHYHOCTH
apeHOB

13 I'enernueckas cBsi3b yIieBOJ0OPOIOB,
HPHHAIEKAIUX K Pa3IHYHbIM KIaccaM
ITpupoaHbIe HCTOYHUKH YIIICBOAOPOIOB:

14 MPUPOIHBIH ra3 U NOMyTHbIE HEPTIHbIC
rasbl, He)Tb ¥ MIPOJYKTHI €€ nepepadoTKH
ITpupoaHbIe HCTOYHUKH YIIICBOAOPOIOB:

15 HPUPOAHBIH I'a3 U IOMYTHBIC HE(TIHBIC
rassl, He()Th U MPOJIYKTHI €€ ImepepaboTKH

16 KonTponbsHas pabota 1o pasaeny
«YTIIeBOAOPOABI»

17 IIpenenbHbIE 0JHOATOMHBIC CIIUPTHI:
METaHOI U 3TaHoll. BogopoaHas cBa3b

18 MHOTroaTOMHBIE CIIUPTHI: STHICHITTHKOIb U
TIIMLEPHH

19 ®denHon: crpoeHue h:[onelcynm, ¢usnueckue
U XMUMHYECKHE CBOICTBA, IPIMEHCHHUE

20 Anpnerunsl: GopManbIeru u
areTaipAeru. ALeToH

21 OIHOOCHOBHBIE Tpe/eTIbHBIE KapOOHOBBIE
KUCJIOTHI: MypaBbHHAS U YKCYCHAs

22 INpaxtuyeckas padora Ne 2. «CBolicTBa




pacTBOpa yKCyCHOH KHUCIOTBI»

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas KHUCJIOTHI, KaK
TMPEACTaBUTEIIN BBICIIINX Kap60HOBI)IX
KHCIIOT

24

Mpbuia Kak COJIM BBICIINX KapOOHOBBIX
KHUCJIOT, MX MOIOIIEE ACHCTBUE

25

CrnoxHble 3(UpbI KaK IPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX

a¢upoB

26

JKupsl: ruapous, IpuMeHeHHE,
OuosIOrHYecKast poJib JKHPOB

27

VYTaeBoabl: COCTaB, KIIaCCU(HUKALIMSL.
Baxneiimne npeacTaBuTeNN: INIIOK03a,
¢$pykTo3a, caxaposa

28

Kpaxman u nemtronosa Kak IpHpoJHbIE
MIOJIUMEPHI

29

KonTponbsHas paboTa 1o pasaeiy
«Kucnopoaconepxkamue opraHudecKie
coeauueHus» Beepoccuiickast
mpoBepoyHas padora

30

OO6m1as XapakTepHCTHKA a30TCOAEPIKAIIIX
OpraHMYEeCKHX COCAUHEHUH /
Bceepoccwuiickas npoBepoyHasi paboTta

31

AMUHBI. METUJIAMUH U aHWJIHH

32

AMUHOKHUCIIOTHI KaK aM()OTepHBIE
OPraHHUYECKUE COCTUHCHHS, HX
Ouostornueckoe 3HadeHue. [lenruasl.
benxu kak npupoaHble




BBICOKOMOJICKYJIAPHBIE COCAUHEHUS

OCHOBHBIE TIOHATHS XUMHUH

33 BBICOKOMOJICKYIISIPHBIX COSIUHEHUIT .
OCHOBHBIE METO/bI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
IInacTmaccel, kayd4ykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

TTPOI'PAMME




11 KJIACC

Ne
n/m

Tema ypoka

KoanyecTBo yacoB

Bcero

KonrtpoabHble
paboThl

IIpakTHYeckue
padoTsl

JlaTa
H3y4YeHUst

JJIeKTPOHHBIE
nugpoBbIie
o0pa3oBaTebHbIE

pecypcbl

XuMudeckuii aieMeHT. AToM. DIeKTpOHHAS
KOH(HTypanus aTOMOB

[lepnoanuecknii 3axoH u [lepnonnveckas
cucTeMa Xxummudeckux snementos 1. U.
MeHnneneeBa, X CBsSI3b C COBPEMEHHOM
TeopHel CTPOECHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYCCKUX BJIEMECHTOB U UX COCZ[PIHCHI/II\/’I 110
IpynmaM U nepuojam. 3HadeHHue
MEPUOUYECKOTO 3aKOHA U CHCTEMBI
xumudeckux anementoB [I.1. MenneneeBa B
pa3BUTUHU HAYKH

CrpoeHue BemecTsa. XMMUYECKast CBA3b, e
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJIEHTHOH cBsi3u. BonopoaHas cBs3b

BaneHTHOCTb. DJIEKTPOOTPULIATEIHHOCTS.
Crenenb okuciaeHus. Bemecrsa
MOJIEKYIIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.
MaccoBast 107151 BEILlECTBa B pacTBOpE




Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYeCKHX COCANHeHUH. [ eHeTHYecKast
CBSI3b HEOPIaHMYECKHUX BEIIECTB, Pa3INYHBIX
KJIacCOB

Kraccudukanust XAMUYECKUX peakuii B
HEOPraHW4ECKOH 1 OPraHMYEeCKOl XUMHH.
3aKOH COXpPaHEHHs MACChl BELIECTB; 3aKOH
COXpaHEHHS U IPEBPAILCHUS SJHEPTUH TIPH
XUMHYECKHX PEaKIIUIX

Ckopocts peakuuy. OOpaTHMBbIE PeaKIUH.
XuMuueckoe paBHOBECHE

10

[IpakTuyeckas padora Ne 1. «Bnusuue
Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkLum»

11

Dnekrponutuyeckas nuccouuanus. [lonstue
0 BojtopoaHoM Tiokaszarese (PH) pactsopa.
Peaxuuu nonnoro oomena. ['unponus
OpraHMYecKUX U HEOPraHWYeCKUX BELIeCTB

12

OKHCIINTENIbHO-BOCCTAHOBHUTEIIBHBIE
peaxuu. [Tonstie 06 sIeKTponnse
pacIuIaBOB ¥ PacTBOPOB COJIEH

13

KonrponbHas paboTa o pasneny
«Teopernyeckne OCHOBBI XUMUH»

14

Mertannel, ux nojoxxenue B Ilepuoauueckoit
crucTteMe XuMuueckux anemenTon . U.
MeHnzieneeBa 1 0COOEHHOCTH CTPOCHHUS
aTtoMoB. O0mHe pU3rnIecKie CBOWCTBA
METaJLIOB




15

CIuTaBbl METaUIOB. DIEKTPOXUMHYECKUH Psift
HaIpsDKEHUIT MeTaJuIoB

16

XUMHUYECKUE CBOMCTBA BAXKHEHIITUX
MeTa/uToB (HATPHi, Kanuii, Kaablyii, MarHUi,
AITOMUHHIN) ¥ UX COETUHEHUI

17

XuMudeckrue CBOMCTBA XpoMa, MeIU ¥ UX
COEMHEHUI

18

XHUMHUUYECKHE CBOIMCTBA LIMHKA, )KeJie3a U UX
COEIUHEHUI

19

INpaxtiueckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe
«Mertanas»"

20

Hewmeramibl, ux m0JIOXKEHHUE B
[Teproanueckoii cucreMe XUMHYECKIX
anementoB [I. 1. Menzeneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®Dusnveckre CBOWCTBa HEMETAILIOB.
AnnoTponus HeMeTa/uioB (Ha mpumepe
KUCTIOpO/a, cepsl, hocdopa u yriaepoaa)

22

XuMHYECKUE CBOMCTBA I'aJOI€HOB, CEPBI U UX
COEIMHEHUI

23

XuMuueckue CBOMCTBa a30Ta, ochopa u ux
COEIUHEHUI

24

XuMHYECKHE CBOWCTBA YIIepoa, KPEMHHUS U
HUX COCIUHCHUI

25

[IpumeHeHNe BaXXHEWIITMX HEMETAIIOB U UX
COCMHEHUI

26

O0001IEeHNE ¥ CUCTEMATH3ALIHAS 3HAHUH 110




Teme «Hemeramnpi». BeiaucieHus mno
YpaBHEHUAM XUMUYECKUX peaKIII/Iﬁ u
TEPMOXUMUYECKUE pacqéTm

IMpaxtuueckas padora Ne 3. «Pemenue

27 9KCHEPUMEHTANBHBIX 3371a4 110 TeMe 1
"Hemeramnbt"»

28 KonTponbHas pabota o remam «MeTasibp» 1
u «Hemertamibr»

29 Heopranuueckue 1 OpraHUueCKUe KHUCIOTHL. 1
Heopranuueckue 1 OpraHu4ecKle OCHOBAaHUS
AmdoTepHble HeOpraHUuecKue 1

30 opraHuueckue coequHeHus. [ eHeTnyeckas 1
CBSI3b HEOPTaHUUYECKUX U OPraHUYECKUX
BELLECTB
Pois xuMuu B 00€CIIeYeHHHN KOIOTHIECKOH,

31 9HEPreTUYecKOr U MUIIEeBOH Oe30MmacHoCTH, 1
Pa3sBUTHU MEIULUHBI
IpencraBneHus 06 00MMX HAYYHBIX

32 MPUHIMIIAX IPOMBIIUIEHHOTO HOIy4eHUs 1
Ba)KHEHIINX BEIIECTB

33 Yenosek B MUPE BEIIECTB U MAaTEPUAIIOB

34 Xumus U 310pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

ITIPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI

10 KJIACC

Kon
NpoBePsSIeMOTro
pe3yJbTara

IIpoBepsiemble NpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMbl CpeIHEro oo0mero 00pa3oBaHus

1

TeopeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHHN

1.1

ChopMHUPOBAHHOCTh TPEACTABICHUA O XMMHYECKOH COCTaBIISIOIICH
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIH XUMUU B TO3HAHUU
SABJICHUA TPHUPONAB], B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (QYHKIUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM IS
pellleHrs NPAaKTUYECKUX 3aJa4 M HKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIICHUA K CBOEMY 3I0POBbBIO U HpHpO,Z[HOﬁ cpeaec

1.2

Brnanenue cuctemModl XMMHYECKMX 3HAHHMH, KOTOpas BKIIIOYAeT:
OCHOBOIIOJIAraroIue MOHATHS (monekyna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIPHOCTh, CTENEHb OKHCIICHHs, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YIIEpOIHBINA CKeleT,
GyHKIIMOHANBHAS  TpYyNIa, pazvKan, HU30Mepus, HU30MEPHl,
TOMOJIOTHYECKUN psil, TOMOJIOTH, VIJIEBOJAOPOAbI, KHCIOPOA- U
a30TCO/CpXKAIIUE COCTUHEHUs, OMOJIOTUYECKH aKTUBHBIC BEIECTBA
(YrieBopl, KHUPbI, OENKH), MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHECHHS); TEOPUH W 3aKOHBI (Teopus
XHMHUYECKOTO CTpOCHHUS opraHuueckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMUH, (AKTOJOTHYECKUE
CBEICHHUA O CBOICTBAaX, coOCTaBe, MOJIYYEHHUH U 0OE30MacHOM
WCIIOJIb30BAaHUM  BAKHEHIIMX HEOPraHMYECKHMX W  OPraHUYECKHX

BCIICCTB B 6I>ITy n HpaKTquCKOﬁ ACATCIBbHOCTH YCIOBCKaA

1.3

CdopMupoBaHHOCTh YMEHHMH BBISIBIATH XapaKTepHbIE MPU3HAKU
MOHATHH,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIOJB30BaTh
COOTBETCTBYIOIIME TOHSITHS MPH ONUCAHUU COCTaBa, CTPOCHUS H

MIPEeBPALIEHUI OPraHUnYEeCKUX COeTMHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CHMBOJHKY
JUIL  COCTABJICHHUS MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamiéHHON) (OopMyJT OpPraHHYECKMX BEIIECTB UM YpaBHEHUI
XUMHYECKUX PEaKIUM, U3rOTaBINBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX
BEIECTB ISl WILTIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHHA




1.5

ChopmupoBaHHOCTh  YMEHHI  YCTaHABIMBATh  MPUHAJJICKHOCTD
M3YYECHHBIX OPraHWYeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K
ompenenéHHoMy kiaccy (rpymme) coeauHeHHE  (YrieBOIOPOIBI,
KHUCTIOPOJ M a30TCOJAEp)KAlllhie COCAMHEHHS, BbICOKOMOJIEKYIISPHBIC
COCJIMHEHHUs), JaBaTb WM  Ha3BaHWsS 1O  CHCTEMaTHYCCKOMN

nomenknatype (IUPAC)

1.5

C(i)OpMI/IpOBaHHOCTB YMCHUA ONPEACIIATH BUIABI XUMHUYECKOU CBSI3U B

OpPraHUYECKUX COCAMHEHUSX (OMHAPHBIC U KPATHBIC)

1.6

CQ)OpMI/IpOBaHHOCTL YMCHUA IIPUMCHSATD. IOJIOXKCHUA  TCOPHUH
CTPOCHHUA OPraHUYCCKHX BCHICCTB AM. EYTJ'IepOBa JUIA 00BICHEHHUS
3aBHUCHMOCTH CBOMCTB BEIISCTB OT HX COCTaBa M CTpOCHHM:, 3aKOH

COXpaHCHHA MACChI BCHICCTB

YTneBoa0pOIbI. Kucnopoacoaepxamiue 5 a30TCoIepIKaIIue

OpraHn4CCKUC COCANHCHUA. BBICOKOMOHeKy.]'IﬂpHHe COCOAMHCHUA

2.1

ChopmupoBaHHOCTh yYMEHUN MPUBOAUTH TPHUBHAIBHBIE HA3BaHUS
OTAETbHBIX OPraHMYECKUX BEHICCTB (ITHJICH, MPOIMMICH, alleTHIICH,
STUJICHTJIUKOJb, TIUIEepuH, ¢eHol, GopManbIerui, aneTalbIeTH]I,
MypaBbUHAas KHUCJIOTa, YKCYCHas KHCIOTa, OJIGMHOBAs KHUCIIOTA,
CTeapuHOBasi KHUCJIOTA, TJIOK03a, (PyKTO3a, Kpaxmaj, IeJUIII03a,

TITAIUH)

2.2

ChopMUpOBaHHOCTh YMEHUWI XapaKTEpU30BaTh COCTaB, CTPOCHUE,
¢du3MYecKe M XUMHYECKHE CBOWCTBA THUIUYHBIX IPEICTaBUTEIICH
pasIMYHBIX KJIaCCOB OPraHMYeCKHX BeliecTB (METaH, 3TaH, JTHIIEH,
MpOMUJIeH, aueTwieH, Oyramuen-1,3, MmerwnOyramuen-1,3, Oensodn,
METAHOJI, 3TaHOJ, ITHICHIJIMKOJIb, IMIEPHH, (EHOJI, aleTalbICTH/I,
MypaBbUHAsE M YKCYCHasl KHUCIIOTBI, TJIFOKO3a, Kpaxmal, MeJUTII03a,

AMHWHOYKCYCHAas KI/ICJ'IOTa)

2.3

C(bOpMPIpOBaHHOCTB YMCEHUA HIUIFOCTPHUPOBATHL TCHETUYCCKYHO CBA3b
MCKIAY TUIITNYHBIMH NpeaACTaBUTCIIIMU Pa3JIMIHBbIX KJIaCCOB
OpPraHU4CCKuUX BCUICCTB YPABHCHUAMU COOTBCTCTBYIOINX XUMUYCCKUX

peaxiuii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX OPMYIT

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKU
YIIIEBOIOPOAHOTO ChIPbst (HE(Th, MPUPOIHBIN a3, YroJjb), CIIOCOOBI UX

nepepaboTKU U MPaKTUYECKOe MPUMEHEHUE POAYKTOB nepepaboTKu

XUMHUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAAX HAYYHOTI'O MO3HAHUA, UCIIOJIB3YyEMbIX B XUMHHU IIPU U3YUCHUU




BEIIECTB M XUMHUYECKUX sBIeHHi (HaOmroacHHE, H3MEpPECHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE), HCII0JIH30BaTh CUCTEMHBIE
XUMUYECKAE 3HAHUS IS TPHHATUS PEIICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYAIHAX, CBA3AHHBIX C BEIICCTBAMUA U UX IIPHUMCHCHHUCM

3.2

CdopmupoBaHHOCTh yYMEHHI COOMIONATh TPaBHJIA  [OJI30BAHUS
XUMHUYECKON mocynoil u 1ab0opaTopHBIM O0OpyIOBaHUEM, a TaKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHIO J'Ia60paTOpHI>IX XHUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBINOJIHITh XUMHUECKUN
IKCIIEpUMEHT (TpEeBpAIllCHHs OPraHMYECKUX BEIIECTB MPH HAIPEBAHUH,
MOJIy4YeHHUE STUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHBIC PEAKIIMH
OpraHMYECKHUX BEIIECTB, JeHATypalus OEIKOB TpU HarpeBaHUH,
[[BETHBIC PEAKIMH OEJIKOB) B COOTBETCTBUHM C MpaBHJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHUH C BElIeCTBAaMU U J1TAOOPATOPHBIM
o0opyioBaHuEM; MIPEJICTABIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ u Q)OpMYHI/IpOBaTL BBIBOBI Ha OCHOBC 3THUX PE3YJILTATOB

3.4

C(l)OpMHpOBaHHOCTb YMeHI/Iﬁ MMpOBOAUTHL BBIYHUCJICHUSA 110 XUMHUYCCKUM
YPaBHCHUAM (MaCCBI, O6’béMa, KOJINYCCTBA MCXOAHOI'O BCIICCTBA HMJIU
MPOAYKTa p€aKIuU 110 U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOI'O

N3 UCXOJHBIX BCHICCTB UJIU IMTPOAYKTOB peaKI_[I/II/I)

3.5

CdhopmupoBanHOCTH yYMEHUMH KPUTUYECKH aHaAIIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, TOIy4aeMyl W3 pPa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii uHpopmanuu, ceTb HTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTh yMEHUN CcOOMIOAATh MpaBUia SKOJIOTHUYECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY W TPYIOBOM JEATENbHOCTH B
LEeSIX COXPAaHEHHUs CBOETO 3/I0POBbS M OKPYXAIOUIEH MPUpPOIHON
Cpelbl, OCO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MBI
oTnpeeNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsi CMBICJ MOKa3aTels
MK (mpenenbHO IOMYCTHMOW — KOHIGHTPAILMM), MOSCHATH Ha
npuMepax crnocoObl YMEHBIICHHUS WU TMPEAOTBPAIEHUS UX BPEIHOTO

BOSﬂCﬁCTBHH Ha OpPraHn3Mm 4CJI0OBCKa

11 KIIACC

Kon
NpoBePsSIeMOro

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMBbI CPeJHEro o01ero oopasoBanusi




pe3yJbTaTa

1

TCOPCTI/I‘IGCKI/IG OCHOBBI XUMHUH

1.1

Brnanenne cucTteMoll XMMHYECKMX 3HAaHUHM, KOTOpas BKJIFOYACT:
OCHOBOIOJIATAIOIINE  MOHATHS  (XMMHYECKHH  DIIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3IIeKTPOHHBIE OPOMTAIN AaTOMOB,
WOH, MOJIEKYNla, BaJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHHSI, XUMHUYECKas CBS3b, MOJb, MOJSpHas Macca, MOJISIPHBIN
00BEM, KpHUCTa/UIMYECKass peméTKa, TUIbl XHUMHUYECKUX peaklui
(OKHCITUTEIBHO-BOCCTAHOBUTEIIbHBIC, 9K30- W DHJIOTECPMHUYECKUE,
peaKkiud HOHHOTO OOMEHA), PacTBOP, SIIEKTPOJHUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIMTHYCCKAST ~ JTUCCOLMALINSA, OKHUCIHMTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW PEaKIiH, XMMHUYECKOE PaBHOBECHE), TEOPHH H
3aKOHBI (T€OpHs DJIEKTPOIUTHUCCKON Auccormaluy, [lepuoaudecKkuii
3akoH JI.M. MeHeneeBa, 3aKOH COXPaHCHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (PaKTOJOTUYECKUE CBEACHHS O CBOMCTBAX,
CoCTaBe, IMOJNYyYEHHMH U OE30IaCHOM HCIIOIb30BAHUM Ba)KHEHIIMX
HEOPraHUYeCKUX BEUIECTB B OBITY W MPAKTUYECKOH J1eATEILHOCTU

YCJIOBCKA

1.2

ChopmupoBaHHOCT, yMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKUA U
B3aUMOCBS3b M3yYCHHBIX MOHSATUH, NPUMEHITh COOTBETCTBYIOILIUE
MOHATUS TPU ONUCAHUM CTPOCHUS M CBOWCTB HEOPraHUYECKHX
BEIIECTB U HMX MPEBPAIICHH; BBISABISATH B3aMMOCBSI3b XUMHYECKHX
3HAHUH C MOHATUSIMHU u MPEICTaBICHUSIMH JIPYTUX

C€CTCCTBCHHOHAYYHLIX ITPECAMETOB

1.3

Bnagenue OCHOBHBIMHM METOJaMU HAaY4YHOIr'o IIO3HAaHUA BCIICCTB U
XUMHWYECKHUX SBIICHHUH (Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MO/ICTUPOBAHHE)

1.4

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ OIIpCaACIATbL BaJICHTHOCTbL MW CTCIICHb
OKHUCJICHUS XHUMHUYCCKUX JOJICMCHTOB B COCIMHCHUAX PaA3JIMYIHOIO
COoCTaBa, BU XUMHWYECKOH CBA3HU (KOBaJ'IeHTHaH, HOHHas,
MCTALNIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THII KpHCT&J’IJ’IH‘ICCKOﬁ
peI_HéTKI/I KOHKPETHOI'O BCHICCTBA (aTOMHaH, MOJICKYJISIpHAA, WMOHHAA,

MeTaInyecKast)

1.5

ChopmupoBaHHOCTh YMEHUH OMNpEAessaTh XapakTep CPelbl B BOIHBIX

pacTBOpPax HCOPraHUICCKUX CO eI[I/IHeHI/Iﬁ

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIAacCUUIUPOBATH  XUMUYECKHE
PEaKIMK 10 Pa3IMYHbIM MPU3HAKaM (YHCITy U COCTaBy pearupyrommx

BCHICCTB, TCILIOBOMY B(b(beKTy pe€aKuuu, HN3MCHCHHUIO CTEIIeHEH




OKHUCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaKuuu, Y4acCTHuro

KaTaJn3aTopa)

1.7

ChopMupoBaHHOCTP  YMEHHH  COCTaBISAITh YpPaBHEHHUS  peakIuit
pPa3IUYHBIX THIOB, TOJHBIE U COKpAIEHHbIE YpPaBHEHUS pEaKIMii
MOHHOTO 0OMEHA, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT

JI0 KOHI[a

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKILIMH, MOATBEPKAAIOIINE
KaueCTBCHHBIM COCTaB  PA3JIMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpPax HCOPraHUICCKUX BCIICCTB

1.9

ChopmupoBaHHOCTh YMEHMI PACKPBIBATh CYIIHOCTb OKHUCIHTEIHHO-
BOCCTaHOBUTEIbHBIX peaxui MOCPEICTBOM COCTaBIICHUS

QJICKTPOHHOTIO OajaHca 3THX peaKHI/Iﬁ

1.10

ChopmupoBaHHOCTh yMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKOHN pPeaKIu OT pa3un4HbIX (HaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN  OOBSACHATH  XapakTep CMEUICHHS
XMUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JIEHCTBUS

(mpunrmmn Jle [laresne)

O6ma${ U HCOPraHNYCCKasd XUMUS

2.1

CdopmupoBaHHOCTh yMEHUI pacKpbiBaTh cMbich [lepuoanueckoro
3aKOHa JIL.. Menneneesa " JIEMOHCTPUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, O6I>5ICHI/ITGJ'IBHYIO u MMPOTrHOCTUYCCKYHO

byHKIIUU

2.2

CdhopmupoBaHHOCTh YMEHHI XapaKTEpU30BaTh AMEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHToB 1-4 mnepuonoB I[lepuoanueckoit
cucteMbl xumuueckux onemeHToB .M. MenzaeneeBa, HUCHOJB3Ys
HNOHATHS «S-, P-, O-3JeKTPOHHBIE OPOUTATN», «IHEPrETHUCCKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOICTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHUU MO MepHoJiaM U rpynmnam

[Tepuoauueckoit cucrembl XuMudeckux aemenToB J[.M. Menneneesa

2.3

ChopMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEUIECTB Pa3IMYHbIX KIacCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3M  MEXKAY
HEOPraHUYECKUMU BEIIECTBAMHU c MIOMOIIIBIO ypaBHEHUI

COOTBECTCTBYIOIINX XUMUNYCCKUX peaKI_lI/Iﬁ

2.4

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ YCTaHaBJINBATb IMPHUHAIJIC)KHOCTD

HCOPraHNYCCKUX BCHICCTB IO HX COCTABY K OHpeI[eJ'IéHHOMy KJ1accy




(rpymme) coenuHeHuit (MPOCThIC BEIIECTBA — METAIBI M HEMETAILIHI,

OKCH/IbI, OCHOBAHHS, KUCIOTHI, aM(pOTEPHbIE THIPOKCHUIBI, COJIH)

2.5

ChopMUPOBAaHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYI) CHMBOJIHKY
UL cOCTaBlicHHsT (OPMYJT BEIIECTB W YPAaBHEHUH XHUMHYCCKHX
peakimii, cucremarnieckyto HomeHknatypy (IUPAC) u TpuBHaibHBIC
Ha3BaHWs OTICIbHBIX HEOPraHWYECKHX BeIllecTB (yrapHblii ras,
VIJIGKHCIIBIA Ta3, aMMHaK, Tali€Has W3BECTh, HeEralmi€Has W3BECTh,

MUTHEBAS COJA, TUPUT U IPYTHE)

2.6

ChopMHUPOBAHHOCTh YMEHHI XapaKTeph30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEUIECTB Pa3IMUHbIX KIacCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3M  MEXKAY
HEOPraHUYECKUMU BEIIECTBAMHU c MIOMOIIIBIO ypaBHEHUI

COOTBECTCTBYIOIINX XUMUNYCCKUX peaKI_lI/Iﬁ

2.7

CdopmupoBaHHOCTh YMEHUI TIAHUPOBATH M BBITIONHATH XUMUYECKUN
IKCIIEPUMEHT (pa3/ioKeHHE TEePOKCHAAa BOJOPOJa B MNPUCYTCTBUHU
KaTajau3aTopa, ONpe/elieHHE CPEeAbl PacTBOPOB BEIIECTB C MOMOIIbIO
YHUBEPCAJIbHOTO WHIMKATOpA, BIUSHUE pa3UYHBIX (AKTOpPOB Ha
CKOPOCTh ~XMMHYECKOM peakIMH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbBIC PEaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHS, pEIIeHHE SKCIEPUMEHTANbHBIX 3a/lay MO0 TeMaM
«Metautbl» U «HemeTauibi») B COOTBETCTBUH C TPABHIAMH TEXHHUKH
0e30MacHOCTH TpU OOpalleHMH C BellecTBaMH U J1a00paTOPHBIM
o0opynoBaHueMm; MIPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHUX

peaKI_II/Iﬁ n (bOpMy.]'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

CdhopmupoBaHHOCTh yMEHHMI cOONIOaTh TMpaBWia MOJb30BaHUS
XUMHYECKON TOCylOoN M J1abopaTopHBIM OOOpYHOBaHUEM, a TakkKe
MpaBuiia 0OpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIINIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ YMEHUW  XapaKTepU30BaTh  XUMUYECKUE
MPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYSHHsI CEpHOMN
KHUCJIOTBI, aMMHaKa, a TaKke CPOPMHUPOBAHHOCTH IPE/ICTaBICHHUI 00
OoOUIMX HAy4yHBIX NPHUHIMIAX H  DKOJOTHYECKHX Mpoliemax

XUMHUUYCCKOI'O IMMpOU3BOJACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTH TPEJICTABICHUH O XUMHUYECKOW COCTaBJISIONICH

GCTeCTBeHHOHaquOﬁ KapTUHbI MHp4, pPOJIU XHMHHU B IIO3HAHHH




SABJICHUW TpUPOJbI, B (OPMUPOBAHWU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pellleHrs TPAKTHYECKHUX 3aJad U DSKOJOTHYECKH OO0O0CHOBAHHOTO

OTHOIICHUA K CBOEMY 31I0POBbBIO U HpHpOI[HOfI cpeaec

3.2

CdhopmupoBaHHOCTH YMEHUN KPUTHUYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, TMOJIYy4aeMyl H3 pPa3HbIX HCTOYHHUKOB

(cpeacTBa MacCoBOM KOMMYHHMKAIIMH, ceTh VIHTEpHET U ipyrue)

3.3

ChopmupoBaHHOCTh yMEHHMI COONIONATh TIPaBUIIA HKOJIOTUYECKU
1enecooOpa3Horo MOBEACHUS B OBITY U TPYIOBOM JESATENBLHOCTH B
LEISIX COXPaHEHHUS CBOEr0 3J0POBbS U OKPYKAOILIEH MPUPOTHOU

Cpebl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHCTBHS HA JKUBBIE OpPraHU3MBI
onpeneaEHHBIX BEIISCTB, MOHUMas cMbIc rmokazatens [T/IK, moscHaT
Ha MpUMeEpax CrocoObl YMEHbBILICHUS U MPEAOTBPAILIEHUS UX BPEIHOTO

BOSﬂGﬁCTBHH Ha OpraHus3m 4CJIOBCKa

3.5

CdopmupoBaHHOCTD YMEHHUH MPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHUSI «MaccoBasi JOJsI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX PEAKIMIX, MacChl
BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WId 00bEMY OJHOTO M3 Y4YACTBYIOIIUX B PEAKIMU BEIIECTB,
TerioBoro 3¢ddexra peakyu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IIPCBpPAICHUS U COXPAHCHUA DHCPTIUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COIePKAHUS

1

TeopeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XNUMHHN

1.1

Hpe,Z[MCT OpFaHquCKOﬁ XUMHMHU. €€ BO3HMKHOBEHHUE, Pa3sBUTHC W 3HAYCHUC B
MMOJIYYCHHHU HOBBIX BCIICCTB U MaTCpHAJIOB. TeopI/IH CTPOCHUSA OPraHUYCCKHX

coenuHeHuit A.M. byrnepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OpMYNbl OpPraHWYeCKUX BemlecTB. [OMoiorus, H30Mepus.
XuMuYecKkasi CBS3b B OPraHMYECKUX COCIUHEHHSIX — OJMHAPHBIE U KPATHbHIE

CBA3U. HpeI[CTaBJ'IeHI/IC (¢} KJ'IaCCI/I(i)I/IKaLII/II/I OpraHn4YCCKuX BCIICCTB

1.3

HOMGHKJ'IaTypa OPraHu4CCKuX COG,[[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) U TPUBUAJIBHBIC

Ha3BaHHS Ba)KHEHIITNIX Hpe,I[CTaBI/ITeJIeﬁ KJIaCCOB OPraHU4YCCKUX BCIICCTB

YT1eBo10pOAbI

2.1

AJKaHBI. COCTaB B CTPOCHHUC, TOMOJIOTUUECKU I pAA. MerTaH U 3TaH — HpOCTGﬁHIPIG
IPEACTAaBUTCIN AJIKAaHOB!. (1)I/I3I/I‘16CKI/IG A XHMHYECKHE CBOMCTBa (peaKI_lI/II/I

3aMCIICHUA U I‘OpeHI/IH), HaXO0KJACHUC B IPUPOACL, IMOJIYUCHUC U IIPUMCHCHUC

2.2

AJIKEHBI. COCTaB M CTPOCHHUC, TOMOJIOTHYECKHI A, OTHIIEH H MNPOIMUJICH —
HpOCTCﬁH.IHC IPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/I‘ICCKI/I€ W XUMHYECKHE CBOMCTBa
(peaKI_II/II/I T'MAPpHUPOBAHUsA, TAaJIOICHHUPOBAHUA, TI'HApPATAllMH, OKUCICHUA U

HOJ'II/IMepI/ISaI_II/II/I), MOJIYYCHUC U ITPUMCHCHUC

2.3

Anxamuensl: Oyramuen-1,3 u metunOyraguen-1,3: cTpoeHHe, BaKHEHIIHE
XAMHYECKHE CBOWCTBA (peakius mojuMepu3aiun). [loydeHne CHHTETHYECKOTO

Kay4dyKa U pC3UHbL

2.4

AJIKMHBI. COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTHYECKHI pAd. AI_IGTI/IJ'ICH -
HpOCTCﬁHIHﬁ IIPEACTAaBUTCIb AJKHHOB. COCTaB, CTPOCHHE, (1)I/I3I/I‘16CKI/IG u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I THAPUPOBAHUA, T'AJIOTCHUPOBAHWSA, THApAaTaAlluH,

FOpeHI/IH), MOJIYYCHUC U ITIPUMCHCHUC

2.5

Apenbl. benszon: cocrtaB, cTpoeHHe, (PU3MYECKHE U XHMHUYECKHE CBOWCTBa
(peakiuy TaJIOreHUPOBAHKS U HUTPOBAHMS), MOJyYSHUE U TpUMeHeHue. Toyo:
COCTaB, CTpOcHHE, (U3MYECKHe W XUMHYECKHE CBOicTBa  (peakiuu
rajJOreHUPOBAHUS W HHUTPOBAHUSA), TMOJYYCHHE M TPUMECHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTmueckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKANIMMH K

Pa3JINUYHbIM KJIaCCaM

2.6

[IpupoaHbie UCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHblii ra3 U NOMyTHHIE HEPTIHBIE




ra3el. Hedth 1 €€ mpoucxoxaenue. CrocoObl nepepaboTku He(TH: MeperoHkKa,
KPEKUHT (TePMHUYECKUH, KAaTATUTUYCCKHUi), MHUposin3. [IpomayKThl mepepaboTKH
He(TH, X MPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroip u

MPOJIYKTHI €r0 MepepadoTKu

Kncnopozlconepxcamﬂe OPraHn4CCKUC COCANHCHUA

3.1

[IpenenbHBIe OJTHOATOMHBIE CIUPTHI. METaHOJ M 3TAHOJI. CTPOCHUE, PU3UUCCKHE
U XUMHYECKHE  CBOicTBa  (peakummd ¢  aKTHBHBIMH  METaJlIaMH,
rajJoreHoBOJIOPOJIAMH, TOPEHHE), NPUMEHEHHE. BOIOpOHbIE CBSI3U MEXKIY
MOJIEKYJIaMHU CHUPTOB. J[elicTBHE MeTaHOJa W 3TaHOJIa HA OPraHU3M 4YelIOBEKa.
MHOroaToMHbIE CIIUPTHI. DTHJICHTJIMKOJIb U TIIUIEPHH. CTPOCHUE, (DU3NUYCCKUEC U
XHAMUYECKHEe CBOMCTBa  (B3aUMOJCHCTBHE CO  INEJIOYHBIMH  METaJIaMH,
KayeCTBEHHAs: pPeakiys HAa MHOTOaTOMHBIE CIHUPTHI). JleicTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie TIIMOCprHA U OTUJIICHIJIMKOJIA

3.2

deHnour. CTPOCHUC  MOJICKYIIbI, (1)I/I3I/I‘l€CKI/Ie W XHMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penona

3.3

Anpaerunpl ¥ KeToHbI. DOpMablIeTul, alleTaIbIACTHI. CTPOCHUE, (PU3NUECKHUE U
XHUMHYECKHE CBOWCTBA (peaKIUU OKUCIICHUS M BOCCTAHOBJIEHHUS, KAYCCTBEHHBIE

peaKI_II/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

3.4

O,Z[HOOCHOBHBIG npCaCIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBBI/IHaH U YKCYCHasd
KHCJIOTBI. CTPOCHHE, (1)I/I3I/I‘16CKI/I€ 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_[I/Ie JJIA
KiJIacca KHUCIIOT, PpCaKkuuAa STCPHq)I/IKaI_II/II/I), MOJIY4CHHEC U TIPUMCHCHHUC.
CTeapI/IHOBaH M OJICMHOBAA KHCJIOTBI KaK IPCACTABUTCIIM BbICIIHUX Kap60HOBHX

KHUCJIOT. MBIJIa KaK COJIY BBICHIMX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnosxxHble 3(¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOMKHBIX
adupoB. Kupsel. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VTieBobl: COCTaB, KiacCH(HKALUA YriieBoJ0B (MOHO-, JW- U MOJHCAXapHUbl).
I'moko3a — mpocTedimnii MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYIHI,
busnyeckrue U XUMHUYECKHE CBOMCTBA (B3aumoaeiictue ¢ ruapokcuaom meau(ll),
OKHCICHHE aMMHaYHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHHE,
OpOJKEHHE TIIFOKO3bI), HAXOXIECHHE B IMPHPOJE, NMPUMEHEHHE, OHMOJIOrHYECcKas
poiib. @oTocunTe3. PpyKTO3a Kak M30Mep TIIOKO3bl. Kpaxmaln U 1esiono3a Kak
npupoHbie mosmMepbl. CTpoeHHE Kpaxmalia W IeJUIr0J03bl. Du3ndeckue u

XHMHYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/I?:, Ka4CCTBCHHAA pCaKuus C I/IO,I[OM)

A30Tcozlep>1<anme OpPraHNU4YCCKHUC COCINHCHUA

4.1

AMMHOKHUCIIOTBI KakK aM(I)OTepHBIG OPraHn4cCKuc COCAMHCHUA. ®duznyeckue u

XHMHWYECKHEe CBOMCTBA aMHHOKHCJIIOT (Ha IIpUMEpe FJ'II/II_II/IHa). buonornueckoe




3HaUYCHUE aMUHOKHUCHOT. IlenTuabl

4.2

benku kak TpuUpOAHBIE BBICOKOMOJEKYISpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHASl CTPYKTypa OeikoB. XUMUYECKHE CBOWCTBA OEJKOB!

ruapoJjin3, AcHaTypaluus, KaY€CTBCHHbIC pCAaKIIUU Ha Oeaku

BLICOKOMOJ’ICKy.]'IHprIe COCAMHCHUA

5.1

OCHOBHBIC TMOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ: MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIUMCPU3AlINN, CPCAHAA MOJICKYJISIpHAA
macca. OCHOBHEBIE MCTOAbI CHHTE3a BbICOKOMOJICKYJIISAPHBIX COG,Z[I/IHCHI/Iﬁ -

noJuMepu3anus U HOJIUKOHACHCALIUA

5.2

BKCHepI/IMeHTaJ'IBHBIe MCTOABI HU3YUCHHUA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHC C O6p8.3LIaMI/I MNpUPOAHBIX N HCKYCCTBCHHBIX BOJIOKOH, IUIACTMACC,

Kay4yKOB. HOJ’Iy‘IeHI/IC CUHTCTUYCCKOTO KaydyKa U pE3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHH

1.1

XUMHUYECKUH 371eMeHT. AToM. SIIpo aToma, M30TOMBI. DJEKTPOHHAS 000JIOYKA.
DHepreTHYecKue YPOBHH, MOAYPOBHU. ATOMHbBIE OpOUTaiH, S-, P-, U-3I€MEHTHI.
OcoOCHHOCTH pacTpeIeICHHs ICKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(DUTypalHsi aTOMOB

1.2

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH U HepI/IOI[I/IquKaH CHUCTCMAa XUMHNYCCKUX 3JICMCHTOB I[I/I
Menpeneena. CBs3b NEpUOAUYICCKOIO 3aKOHa H HepHOHquCKOﬁ CHUCTCMbI
XUMHNYCCKHUX DOJICMCHTOB I[I/I MengeneeBa ¢ COBpCMeHHOﬁ TGOpHeﬁ CTPOCHHA
aTOMOB. 3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB XHMHYECKHX DJJIEMEHTOB U
O6p83yeMBIX HMHU IIPOCTBIX U CJIOKHBIX BCHICCTB IIO I'pyliaM MU MNEpUoaaM.

3HaueHue NepuoOaANYCCKOr'0 3aKOHa B PA3BUTHUU HAYKU

1.3

CTpOCHI/IC BCIICCTBA. Xumudeckas CBA3b. Bunagsr XUMHWYECKOH  CBSI3H
(KOBaJ'IeHTHaH HCIIOJIsIpHAss W IIOJIApHAsdA, HWOHHAasd, MeTaJ’IJ’II/I‘ICCKaH). Honpr.
KaTUOHBI 1 aHUOHBI. MeXaHU3MbI 06paSOBaHI/Iﬂ KOBaJICHTHOM XHUMHYECKOU CBSI3H

(0OMEHHBIH U IOHOPHO-AKIIENTOPHBIN). BogopoaHas CBsA3b

1.4

BaneHTHOCTS. BHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHUCIICHUS

1.5

BemectBa MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KpUCTAJUINYCCKUX peH.IéTOK. 3aBHCHMOCThL CBOMCTBA
BCHIICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peIlIéTKI/I. IlonssTue o JAUCIICPCHBIX

cucteMmax. VMICTHHHBICE M KOJJIOUIHBIC PacCTBOPHI. MaccoBasi 10 BEIIeCTBA B




pacTtBope

1.6

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKHUX COC,Z[I/IHeHI/Iﬁ. HOMGHKJ'IaTypa HCOPTraHUYCCKHX

BCIICCTB

1.7

XuMuueckas peaKknus. KJ'IaCCI/I(i)I/IKaI_II/IH XHUMHYCCKHX peaKuHﬁ B
HeopraHquCKoﬁ u OpFaHHqCCKOﬁ XAMHH. 3aKOH COXpaHCHHA MACChbl BCIICCTB,

3dKOH COXPaHCHUA U NIPEBPALICHUA DQHCPTIUU IIPHU XUMHUYICCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTh OT pa3NuYHbIX (PaKTOPOB

1.9

O6paTI/IMBIC pCaKuuu. XHUMHUYECKOE PaBHOBCCHUC. CDaKTOpr, BIUAKOIIMEC Ha

COCTOSIHUE XUMUUYeCKOro paBHoBecus. [Ipuniun Jle [llatense

1.10

BJICKTPOHI/ITI/I‘ICCKM Jucconuanusi. CunbHble U ciiaOble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PAaCTBOPOB BEIIICCTB. KUCIasd, HeﬁTpaanaﬂ, meaouHas. Peakiym MOHHOTO

oOMmeHa

1.11

OKXHCITUTEITBHO-BOCCTAHOBUTEIIHHEIC peaKkuuu

HeopraHquCKa;I XUMMUA

2.1

Hewmeramnel. IlonokeHue HEMETaJJIOB B HepnonnquKoﬁ CUCTEMEC XUMHUYCCKUX
3JICMCHTOB I[I/I MenaeneeBa u 0Cco0eHHOCTH CTpPpOCHHUA aTOMOB. duznyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOl'II/Iﬂ HCMCTAJIJIOB (Ha MpuUMEpPEC KUCJI0poJa, CCPhI,

dbocdopa u yrieposa)

2.2

XUMHUYECKHE CBOWCTBA BaKHEHININX HEMETAIOB (rajJore¢HOB, CEpHI, a30Ta,
dochopa, yriepoma W KPeMHHS) M HMX  COCOMHEHHH  (OKCHIOB,
KHCJIOPOACOAEPKAIMX ~ KUCIIOT, BOJOPOIHBIX coeauHeHuil). I[lpuMeHeHue

Ba)XKHEHIIINX HEMETAIVIOB U UX COG,I[I/IHGHI/Iﬁ

2.3

Mertannel. llonoxkeHue MeETaniIoB B HepHOHquCKOﬁ CUCTCEMC XHUMHUYCCKUX
3JICMCHTOB III/I Menpeneena. Ocobennoctu CTPOCHHA ISJICKTPOHHBIX 000J1049eK
aTOMOB MCTAaJIJIOB. O6H_[I/Ie (1)I/I3I/I‘ICCKI/IC cBolicTBa MeTaoB. CIIaBEl METAJLIOB.

DJIEKTPOXUMHUYECKHUI Psijl HANIPSHKEHU I METaJlJIOB

2.4

XUMHUECKHE CBOMCTBA BaXKHEWIIMX MeETAIIOB (HATPHiA, Kajui, KallbIUi,
MarHui, ajJlOMHHHHN, IUHK, XPOM, JK€JIe€30, MeIb) M UX coeauHeHuit. OOrime

CITOCOOBI MOJIY4CHUA MCTAJIJIOB. HpI/IMeHCHI/Ie MCTAJlJIOB B 6I>ITy H TCXHHUKC

2.5

I'eneTnueckas CBS3b HCOPTraHUYCCKHUX BCIICCTB, MPHUHAMJICIKAIINX K PA3JINYHBIM

KJj1accaM

XUMHUS U )KU3HDb

3.1

Pony xumMuu B oOecrneyeHHH BKOHOFHHCCKOﬁ, SHGPFGTI/I‘IGCKOI;'I u HHHICBOﬁ
6630HaCHOCTI/I, Pa3BUTHH MCAWILMHBLI. IlonstHe o HayY4YHbIX MCTOAAaX IMTO3HAHUIA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

HpeHCTaBHCHI/IH 00 06H_[I/IX HAaYYHBIX MNPUHIOUIIAX HPOMBIIIIICHHOTI'O ITOJIYYCHUA




BayKHEHIITUX BemecTB. YenoBek B MHpPE BCIICCTB M MATCPHAJIOB. BaKHEHIIIE
CTPOUTCIIbHBIC MATCpUAJIbl, KOHCTPYKHHWOHHBIC MAaTCpHAJIbl, KpAaCKH, CTCKIIO,
KCpaMUKa, MaTCpuajibl AJIA IOJICKTPOHHUKH, HAHOMATCPHAJIbl, OPraHUYCCKUC U

MUHCPAJIbHBIC y,HO6peHI/I$I

3.3

XumMus H 310pOBbE YCJIOBEKA. IIpaBUjla HCIIOJB30BAaHHUA JICKAPCTBECHHBIX
npceraparos, IIpaBujia 0€30I1aCHOT0 HCITOIb30BaHUs nperapaToB OBITOBOM XMMHH

B HOBCGHHGBHOﬁ KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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