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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YPOBHE CpeaHEro oOlmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIero 0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenbHoM craggapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanvy, peadu3yIOlMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TOIokeHUN «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEACICHHUIO
oOwiel crpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHA 00yJarOUIUMXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbHbie monokennss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJCH,
COJEpKaHUsl, pe3ylbTaTOB OOy4YeHHs MU TpeOOBaHUI K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMH
o01eo0pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBeplUAIOUIMM JTAalloOM peajlu3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOUEBBIX ILIEHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIBTYpPbI
Yel0BeKa, a TakKKe DOKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY
3I0POBBIO M TNPUPOAHOW cpeme. Peammsyercs Xummudeckoe 0Opa3oBaHHE
oOyyJarommxcsi Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl CpeCTBaMU Y4EOHOTO
npeaMeTra «XUMHs», COAEPXKAHUE W TOCTPOEHUE KOTOPOIro ONpENeTeHbl B
nporpaMmMe MO0 XUMHHM C YYETOM cHeu(pUKU HAyKd XUMHUHM, €€ 3HayeHUus B
NO3HAHUM TMPHUPOABI M B MAaTEpUAIBHON JKHU3HHM OOILECTBA, a TaKkKe C Yy4ETOM
Oo0mMX 1eJell W TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaiHero oo1iero oopasonanus B Poccutickoit deneparum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAeT OCOOYIO0 POJb B
COBPEMEHHOW ITMBWIIM3AINM, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOM KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B ()OPMHUPOBAHHME PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABl M YeJIOBEeKa, KOTOpoe (GOpMHUPYETCs B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAampaBieHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30MMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBUM ¢ OOMIMMM LEASIMH M NPHUHIMIAMH CPEAHETO OOILEro
oOpa3oBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
W3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOJITOTOBKY
oOy4Jaronmxcs, HEOOXOJUMYI0O MM Uil  BbIpAaOOTKA  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEUIHONO BKJIIOYEHHUS B JKU3Hb COLIMYMA, IPOJOJIKEHHUS
0o0pa30BaHus B Pa3IUYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  mpeaMera  «XUMHUs» SBIAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOPraHUYeCcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera oO€ecleyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCEr0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIINUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMeE IO XHMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYCHHIO Y4YeOHOTO MaTepuaia U 0O0yCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM HA  OMNpPEACNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHM BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOpUHM CTPOCHHSI OPTraHHYECKUX
COCIMHEHUW, a TakKe Ha YpPOBHE CTEPEOXMMUYECKUX U  DIJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BenlecTB. CBeneHus 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIWHEHUMH. B Kypce OpraHM4ecko XHWMHUU IOJY4YarOT Pa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs INEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKII1H.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «XuMus» 0a30BOTO ypPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
TEOPETUUECKH MaTtepuan W (PaKTOJOTUYECKHE CBEIEHUS O BEIIECTBAX W
XUMHUUYeCcKol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUS» O00yYaromuMcs MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKUX MO3ULIUMI,



riy0ke TMOHATh HMCTOPUYECKOE H3MEHeHHe (YHKIUH 3TOro 3akoHa — OT
00o01IaroIIeH 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kKypcax 10 m 11 kmaccos
AJIIEMEHTaMH  COJIEP)KaHMsI, HUMEIONIMMHU KYJIbTYPOJOTHMUECKUI | TMPHUKIATHOM
XapakTep. OTHU 3HaHMUS CIOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMHU HayKaMH, PACKPBIBAIOT €€ poJib B IO3HABATEIBHOW M NPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAKEHHSI K MPOLECCY
TBOpUYECTBA B O0JACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTHUYECKH OCMBICIMBATh MH(OpMALUIO H
OPUMEHATh €€ JJId T[ONOJIHEHHS] 3HAHWUW, PEIICHHUS WHTEIUIEKTyalIbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1au. B 1enom conep:kanue yueOHOro
npenMera  «XUMHUS»  JTaHHOIO  ypPOBHA  W3Y4YEHUS  OpPUEHTHPOBAaHO  Ha
(dopMupoBaHUE y OOYyYaroImMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAHUSA
bunocockux MAEH, TaKUX KakK: MaTepUaIbHOE E€AMHCTBO HEOPraHUYECKOTO MU
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh NPUPOAHBIX SBJICHUN INYTEM OKCIEPUMEHTA W
pelIeHUs MPOTUBOPEUMH MEXKAY HOBBIMM (aKTaMd U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN 3KOJIOTUYECKUX MPOOIIeM, a
TaK)Ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCIUTAHUS, PAa3BUTUS M COLMATU3AINH
oOyJarolmuxcsl MPUHATBIE TPOrpaMMON MO XUMHH TOJIXOJbl K ONPEICIICHUIO
COJEpKaHusl M TMOCTPOCHUSA TNpeaMeTa IMpeaycMaTpuBaiOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEUCTBUI, HMEIOIIMX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJOB JIESATEIBHOCTU: pEUIEHUs MpoOJieM, T[OWCKa, aHaiu3a M
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIE0BATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B ITO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 0OIIEro o0pa3oBaHus, MPHU ONpeeICHUN
COJIEpPKATEIbHOM XApaKTEPUCTUKU 1I€JIeM H3ydeHHs MpeAMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUMIUMOHHO TpU3HAETCS (POpMHpPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM
NESATEIbHOCTH Y€JIOBeKa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOHN KyJIbTyphl. C
METOJAMYECKOW TOYKM 3PEHUs TaKOW MOAXOJA K OMNPENCICHHUIO LEeNell H3ydyeHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoriacHO JaHHOM TOYKE 3pEHUs TJIABHBIMHU LIESIMH H3YyYEHHs NpeaMeTra
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki.) sBiIsIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KakK BaKHEHUIEH
COCTABJIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHMMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUMH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MIOBCETHEBHON KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKA 1IeJIed U 3a/1a4 U3y4YeHUs
IIpeIMETa B IPOrpamMMe 10 XMMHUM YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMU IIPHMOPUTETAMHU B CHUCTEME cpeaHero oduiero odpasoBanus. CerogHs B
NpenoJaBaHuM XUMHHM B  OOJbIIEH CTENEHW OTHAETCA  NPENNOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpPraHU3alv, BIAACIOLIErO HE
HA0OpOM 3HAHUN, a (PYHKIHUOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHBHOTO IOJIYYEHHS! 3HAHUU U NPUMEHEHHUS MX B PEalbHOW KU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3yYEHUU MpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
pELICHUI B KOHKPETHBIX YKU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

GopMupoBanne 'y OOyyaromMxcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETECHIIUI), HMMEIONIMX YHUBEPCATbHOE 3HAYECHHE I Pa3IMYHbIX BHUOB
NEeATEIbHOCTH: pelIeHus MpobJieM, MoucKa, aHaau3a u o0paboTku uHbOpMaIuy,
HEOOXOAUMBIX [JIs MPUOOpPETEeHUs: OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUHM, a TakXKe Ui OLUEHKHM C IO3HULHU
HKOJIOTUYECKON Oe30MacHOCTH XapakKTepa BIMAHHUA BEUIECTB W XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C )KM3HCHHBIMH MTOTPEOHOCTSIMH, UCITOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs ITOMCKA W aHajlu3a y4eOHOH |
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dbopMupoOBaHUE U Pa3BUTHE Y OOYJAIOITUXCSI ACCOIMATUBHOTO W JIOTUYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHHHM M IPOBCACHUM XHMHYECKOTO
HKCIIEPUMECHTA;

BOCIIUTAHUE Yy OOydJarommxcss YOSKIEHHOCTH B T'YMaHHCTHYCCKOU
HAIIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEHICHUU TI00aJbHBIX IPOOJIEM
PaIMOHAIBHOTO TPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUS] TPHPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIBITA
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWH JUIS TPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMsIX, CBI3aHHBIX ¢ XHMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpegHero ooOmero oOpa3oBaHUs MNpeAMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
PEIMEThBD.

OO611ee 4nciio 4acoB, OTBEIEHHBIX I U3yUYEHUs] XUMHH, HAa 0a30BOM YpOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Henelmo), B 11 kimacce — 34 yaca (1 gac B Heenio).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XUMHHU

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIYy4CHUM HOBBIX BEUIECTB M MaTepUaIOB. Teopus CTPOECHMsSI OPraHMYECKHUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE ToJI0keHUsA. CTPYKTYpHBIE (OPMYIIBI
OpraHMYecKUX BemecTB. [ omoiiorus, u3oMepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupukaluu opraHMyeckux BemiecTB. HomeHknaTypa
OpPraHWYECKUX COEAMHEHHH (CHUCTeMaThyecKas) U TpUBUAIbHBIE HA3BAHUSA
BKHEUIINX MPEACTABUTENEN KIACCOB OPraHNYECKHUX BELIECTB.

DKCHEpUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAKOMJIEHHME € O0pa3laMHd OpPraHMYEeCKMX BEUIECTB W MaTepHajlaMd Ha UX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOJCHUE WU
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB 110 MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpYU HarpeBaHuu (IJ1aBJIeHHE, OOyTIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeililine MNpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMICTBa
(peakuuy 3aMelIeHHUs M TOPEHMs), HAXOXKIEHUE B NPUPOJIE, MOJIy4YEHHUE M
IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
npocTeiiline MNpeACTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS H
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaawen-1,3 m MmeTwiOyrtamueH-1,3. cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnoaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTHUECKHUH psijl. ALIETHIICH
— TpPOCTEHIINNA TNPEeACTaBUTENb aAJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHe WU
XUMUYECKHE CBOMCTBA (pEaKlMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrne U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MUECKUE M XMMHUYECKHE CBOWMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10yon:
cocmaes, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2AN02EHUPOBAHUS U HUMPOBAHUS), NOTYYeHUe U npumereHue. TOKCUYHOCTh



apeHoB. ['eHeTMYecKkass CBSI3b MEXKIYy YIVIEBOJOPOJAMHU, NPUHAMICKALIMMHU K
Pa3INYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIe€BOXOPOMOB. I[IpupoaHbIi ra3 u moOIyTHBIE
HeTsaHble Ta3pl. HedTh m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TepMUYECKHUI, KaTaquTUdeckuil), nuponus. I[IpoaykTsl
nepepaboTku He(pTH, UX NMIPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MPEBpaIICHUIL:
O3HAKOMJIEHUE ¢ 00pa3llaMH TUIaCTMACC, KaydyKOB U PE3UHbI, KOJUICKIIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJI  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, IPOBEJCHUE MPAKTUYECKOW pabOThl: MOJyYEHUE 3TUJIEHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHsle 3amaun.

Beluucienuss mo ypaBHEHHIO XHMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTA PEAKLMUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

KucJiopoacoaep:kamue opranu4ecKue CoeAMHEHUA

IIpenenbHBIE OQHOATOMHBIE CIHUPTBL. MeETaHON M 3TaHON: CTPOECHHE,
¢uznyeckue M XMMHUYECKHE CBOWCTBAa (peakUuMu C AaKTUBHBIMM MeETajllaMH,
rajJjioreHoBOJIOPOJaMH, TOpPEHHUE), MpUMEHEeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroatroMHble  CHUPTHL.  ODTUJIEHTJIMKOJIb W  T[JIMIEPUH: CTPOEHHE,
¢uznyeckue W XMMHYECKHE CBOMCTBa (B3aMMOJAEWCTBHE CO ILEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAas PEakiys Ha MHOIOAaTOMHbIE CNUPTHI). JleficTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue rimneprHa U 3TUICHTITMKOJIS.

®deHol: CTpOEHUE MOJEKYJbl, (U3NYECKMEe U XUMUYECKHE CBOMCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anpneruaipl U kemouwvl. DoOpMaNbAETHM, AlETAIBICTUN: CTPOCHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS U BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKIUH ), IOJYYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCJIOTHI. MypaBpuHas U
YKCYCHasi KUCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxnble 3QUpPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
coxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas

POJIb KUPOB.



VYrineBompl:  cocTtaB, KiaccuuKanuMs ~ yriaeBoAoB  (MOHO-, JAU- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MUYECKME U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. Porocunre3. pykTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnonnosa Kak npupoaHbslie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl.  du3nueckue M XMMHUYECKME CBOWMCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEAKIIMsI C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaLICHUN:
MpPOBE/ICHNE, HAONIOACHUE M ONUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TIIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojaelcTBUEe Kpaxmajaa C HOJIOM),
MIPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB MM MPOJTYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHuuecKue COeIMHEHUS.

AMHHOKHCIIOTBI Kak amM(OTEpHbIE OpraHUYEeCKUe COoelMHEHUs. PU3nuecKue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumepe ruiuHa). buomornueckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJsSIpHbIE coequHeHus. llepBuuHnas,
BTOpPMYHAsg W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX TMPEBPAICHUN:
HaOJIOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JeHATYypaIus OCJIIKOB MpHU
HarpeBaHUM, [IBETHBIC PEaKIIUU OCITKOB.

BrbicokoMouiekyJIsipHbIe COeIHHEHUS

OCHOBHBIC MOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUU —
MOJIMMEPHU3ALHS U MOJTUKOHACHCAIHS.

OKCIepUMEHTAbHBIE METOJIbI M3YyYEeHHUs BEIIECTB U WX MPEBPAICHUM:
O3HAaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexXnpeaMeTHbIE CBS3H.



Peanm3zanust MEeXIpeIMETHBIX CBA3EH IPU U3YYEHUU OPTAHUYECKONW XMMHUU B
10 xmacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIIOIMIMXCA CUCTEMHBIMH JJIsi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHbIM (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KIacCU(PUKAIUs, NEPUOJAUYHOCTb, HAOJIOJIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

®uzuka: MaTepus, OSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUNA YPOBEHb, BEILECTBO, TEJIO, OOBEM, AarperarHoe COCTOSTHUE
BELIECTBA, (PU3MUECKHUE BETUUNHBI U €AUHUIIBI X U3MEPEHHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMUECKM AaKTHUBHbIE BellecTBa (OENIKH, YTIeBOABI, >KHPHI,
(epMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOonOrus: mNUILEBbIE NPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacIpenesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBbIX YETHIPEX MEPHUOJIOB. DICKTPOHHASI KOHPUTYpaLHsi aTOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepruoauyeckoil CUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUA CBOWCTB XUMHUUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIaM U TMEPHOJIAM.
3HaYCHUE NEPUOJUUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsi W TOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.

[Tonatne o aucnepcHbIX cucrtemax. VICTHHHBIE W KOJUIOMAHBIE PacTBOPHI.
MaccoBast 10J11 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. ['‘€HETMUYECKas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUH IPU XUMAYECKUX PEAKIIHSIX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3inyHbIX (PakTtopoB. OOpaTuMbIe
peakuuu. XuMHYeCKoe paBHOBecHe. DMakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuueckas auccounanus. CuiapHbie U ciadbie ekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, [LIEJIOYHAs.

OKUCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEHIECTB M WX MPEBPALICHUI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3neMeHToB JI. 1.
MeHnneneeBay, U3ydeHUE MOJIENIC KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONIPEACICHUE CPEILl PACTBOPOB BEILIECTB
C TOMONIbI0 YHUBEPCATBHOTO WMHAMKATOPA, PEAKIMU HOHHOTO0 OOMEHa),
MIPOBEICHUE MTPAKTUYECKON paboThl «BrusHue paznudHbix (HakTOpoB HA CKOPOCTH
XAMHUYECKON peakium».

Pacuérnrie 3agaumn.

Pacuétel 1O ypaBHEHHSM XUMHYECKMX pEaKiuid, B TOM YHUCIE
TEPMOXMUMUYECKHAE PACUETBI, PACUETHI C MCIIOJb30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummusi

Hemeranner. Ilonoxxkenne HemeramwioB B Ilepuomndeckoit  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (HA MpUMepe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI).

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U UX COCIMHECHUM.



Merannel. 1lonoxenne meramnos B llepuoandeckon cucTeEME XMMHMYECKHX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTa/uioB. OOmme (gusndeckue cBoicTBa MeTauioB. CIulaBbl METAJLIOB.
DNEKTPOXUMHUYECKUN sl HAIIPSDKEHUM METAILIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEWINMX META/UIOB (HATpPUH, Kalaui, KalbIUH,
MarHui, aJllOMUHHUN, IIUHK, XPOM, JKEJI€30, MEIb) U UX COETUHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUN:
U3ydyeHue Koyuiekunu «MeTtamisl U CIUIaBb», 00pa3loB HEMETAUIOB, pPELICHHE
DKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJIOJICHWE M OINHCAHHE JEMOHCTPALMOHHBIX W
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHUIA ATIOMUHHUSA C PacTBOpaMU
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa MM 00OBEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKLUUU BEIIECTB,
pacuérbl Macchl (00BbEMa, KOIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B o0ecnedeHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW W MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHATHE O HaydHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenust 00 oOOUMX HAy4YHBIX MPUHIMIAX MPOMBIIUIEHHOTO
IIOJIyYEHHs BaKHEUIIINX BEILECTB.

YenoBek B MHpE BELIECTB M MATEPUANIOB: BAXXHEHIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl sl DJIEKTPOHUKHA, HAHOMATEpHaJbl, OPraHUYECKUE U MHHEPAIbHBIC
ynoOpeHus.

XuMHUSA U 3J0pOBbE YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO HCMOIb30BaHUs MpPenapaToB ObITOBON XMMHU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YEHHH  o0miel
HEOPraHWYeCcKOM XUMHUHU B 11 Kiacce oCylIECTBISETCS YEpe3 HCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATUH, SBISIOLIMXCA
CUCTEMHBIMM JIJI OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAYyYHbIM (PakT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukaius, MNepUOJUIHOCTb, HaOIIOICHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



®dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIUUYMHBI U €AMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHusM, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
peCypCHlI.

TexHoJOrusA: XUMUYECKasT MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEIIbCKOXO3AUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMaleBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHUAJIOB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4aromMMHUCS MPOrpaMM CpelHero oOiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHbIM M TIpeAMETHbIM). HaydHo-MeToIuueckoil OCHOBOM  Jis
pa3paboTKu TJIAaHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-NIEATEILHOCTHBIM TMOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CpPEIHETrO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYaIOIUMHCS POCCUUCKON TPaKIaHCKONW HWIESHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIMYyue MOTUBAIUU K 00yUEHHIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMHU IETOCTHOMN
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
[[EJTN U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS TMpeaMera «XUMUsS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HUAealaMd POCCUKCKOTO TpakJaHCKOro 0OIlecTBa, MPUHATBIMU B OOILIECTBE
HOpMAaMH W  TpaBWIaMd  TOBEICHUSA, CIOCOOCTBYIONIMMU  IpOIeccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOpPMHPOBAHHOCTh OTIBITA TIO3HABATEIILBHOW W TMPAKTUYECKOW JeATEIHbHOCTH
OOy4JaroIIMXCs M0 peau3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM UYHCIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUsSI 00YYAIOIUMHUCA CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBaKECHHS K 3aKOHY U IIPABOTIOPSIIKY;

MPEACTABICHUS] O COIHAIBHBIX HOPMaxX M TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4E€OHBIX W TMO3HABATENIbHBIX 3a7a4, BHIIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaThb M NPUHUMAaTh MOTHBBI, HAMEpPEHHUS, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB yU€OHOU EeATETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€YECCTBCHHON XMMUH;

yBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU U TMPAKTHUECKOTO
MPUMEHEHUSI XMMHUU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAYKH €CTh PEe3yJbTar
JUINTENIbHBIX ~ HAOMIOJEHUN, KpPONOTJMBBIX 3KCIEPUMEHTANBHBIX  ITOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB,;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHaJln3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€4YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

NOHMMaHUs LEHHOCTEH 3J0poBOro M 0Oe3omacHOro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil O€30MacHOro OOpallleHHus C BEIIECTBAMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYILOBOU AEATEIBHOCTH;

NOHUMAHHUSI LEHHOCTH TpPaBWJI WHAWUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KM3HU JIIOCH;

OCO3HaHUS MOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
JEATEeTLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W JAPYTUX  BHJAX
NEeSTEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaNPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPaKTUIECKOMY M3yUEeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IMTPUMEHEHMS MIPEIMETHBIX 3HAaHUW MO0 XUMUHU;

YBAXEHHUS K TPYIY, JIIOJAAM TPyJa U pe3yiabTaraM TPYIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPACKTOPUHU
oOpaszoBaHus, Oyaymiedl mnpodeccuu W peanu3aldd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHHS TJIO0ATBHOTO XapaKTepa HSKOJOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOTHON U COUUAIBHOM CPEBI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJB30BAaHUSA JOCTHIKCHHH XUMHH IS
pEUIEHHsST BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOIIEH
NPUPOJIHOM Cpelie, YMEHUSI MPOTHO3UPOBATHh HEOJIATOMPHUSATHBIE SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYHS Pa3BUTOIO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYIbTYPHI,
OITbITa JIESATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEIBbHOW, KOMMYHUKATHUBHOW M COLHAAIBHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKU,

MOHMMAaHUSl CHenU(PUKH XUMHUM KaK HayKd, OCO3HaHMS €€ pOoJiku B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUH 1E€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpOOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHU IS COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMAaHUCTHYECKOW HAIPABJICHHOCTH M BAXXHOU pOJIA B
CO37IaHMHU HOBOW 0a3bl MaTepUaIbLHON KYJIbTYpPbI, PEIICHUN TI00ATBHBIX MPoOIeM
YCTOWUYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECICYECHUU YCIOBHMA
YCHEUIHOTO TpyAa M DJKOJOTUYECKH KOM(POPTHOM >KM3HM KaXJAOro 4YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MO3HAHUS, WCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIh30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHEHUS SIBJICHUH OKPY)KAIOIIero Mupa u
MIPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBAaHHBIC 3aKIFOUCHUS Ha
OCHOBE HAaydHbIX (AaKTOB W HMCIOIIUXCS JaHHBIX C I[ENbI0 TOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOIh30BaTh XWMUYCCKUE 3HAHUS IS
pelIeHus mpooyieM B PealTbHBIX JKU3HCHHBIX CUTYAIIHAX;

WHTEpeca K IO3HAHUIO M UCCIICI0BATEIIBCKOM NI TEILHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHUU B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJia B Pa3IMYHBIX chepax NmpodeccnoOHaTbHON
JCSATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa « XUMHs Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOyYaroOnIuXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHON KapTUHBI MHpa M CHEUPUKY METOJOB ITO3HAHWSI,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, YHEPTHs, SBICHHE,
MpoIIecC, CUCTeMa, HaAYIHBIM (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC y4eOHBbIC JEUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
I'PaMOTHOCTH U COITUATBHOM KOMIIETEHIINH 00y4YaroIIuXCs;
CIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbBIC
JICVCTBYS B TIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TIO3HABATEIbLHBIMHA, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HaBaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aKTyaIM3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPEAETATh 1NN JESATEIbHOCTH, 3aJlaBas MMapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI IEATEIBHOCTH C MTOCTABICHHBIMU LETISIMU;

HCIIOJIb30BaTh P OCBOECHUYU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIILICHUS —
BBIJICISITh XApAaKTEPHbIE MPU3HAKU TMOHSATUM W YCTAHABIUBATH UX B3aHMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAaHMSI W KPUTEPUU JUISI KJIACCU(UKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBAaTh IPUYMHHO-CJIEACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXKJeHUS (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbBIE B XUMUUA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIEIIbHBIE MIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (QOopMysa, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHbIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCJIeI0BaTeIbCKHE AeliCTBHUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuui;

dbopMyIHpOBATH LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITETLHO C(OPMYyIHpPOBAHHBIE BOINPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMHM CAaMOCTOSITEJILHOTO IIJIAHUPOBAHMS U MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUpOBATH
000011IEHUS U BBIBObI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
NESATETLHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIIEHUs MNPAKTUYECKUX 3a/lad, IMPUMEHEHUIO Pa3InYHbIX
METOJI0B TTO3HAHMSI.

3) pa6ora ¢ uHpopmaIueii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGoOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTepaTypa XWUMHUYECKOTO COJIEepKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHamM3upoBaTh WHPOPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYUBOCTD;



(GopMyIUpOBaTh 3aMPOChl U MPUMEHATH PA3NIUYHBbIE METOJBI IIPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAUMOW Ui BBINOJHEHHS Y4eOHBIX 3ajad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (opMy  mpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh HAay4YHBIM S3bIK B KauyecTBE CpEACTBA MHpu pabore ¢
XUMHUYECKON HMH(pOpMAIMel: NPUMEHATh MEXNpeAMETHbIE (pu3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, GOpMYJIIbl, a0OpeBUaTYphl, HOMEHKIIATYpY;

UCIOJb30BaTh M NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEICTBA
HaIJISTHOCTH.

OBiaieHue yHMBEPCAJIbHBIMM KOMMYHHUKATHBHBIMHU JAeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbI B XOJ€ AUAJIOra U/WiIH
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlUEd pe3yJbTaTOB MO3HABATEIBHON [EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBINIOJHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILLECTB, peajlu3alui y4eOHOro npoekra u (GopMyJIupoBaTh BHIBOAbBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIMNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU 1eCTBUSIMH:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYLIECTBJISTH CBOK ITO3HABATENIbHYIO
NEATEIbHOCTh, OIpenesas €€ Ledu W 3aJayd, KOHTPOJIMPOBATb WU IO MEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATHh MpeAjiaraéMblii  adropuT™M JEHCTBUA MPH
BBITIOJTHEHWU Y4YeOHBIX W HCCJEAOBATENbCKUX 3ajlad, BBIOUpaTh Haubosee
3¢ (dexTUBHBIN crnoco0 HMX pelmeHus C Y4ETOM TMOIY4YEHUsT HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU JESATEIbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B T[IO3HAHUMU SBIICHUU



npuponbl, B (HOPMHpPOBAHMH MBIIUIEHUS M KyJbTypbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pelICHUS! TPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHHE  CUCTEMOM  XHWMHYECKHX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKUH DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, YIJIEpOAHBIA CKeleT, (QYHKIUMOHAIbHAS Tpymma,
panuKan, u30MepHsi, U30MEpbl, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YTJIEBOJOPOJBIL,
KHUCJIOPOJ M a30TCOJEpkKALIUME COCAUHEHUs, MOHOMEp, MOJIMMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PECHUYECKHE 3HAHMSI,
JeKAllMe B OCHOBE ITIOHUMAHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0e30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
IIPaKTUYECKOMN AEATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEpHblE MPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHE IOHATUS IIPU
ONMCAHUM COCTaBa, CTPOEHHUS U IPEBPAILEHUNA OPraHNYECKUX COECIMHEHHNI;

c()OPMUPOBAHHOCTh YMEHHMI MCIOJb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dopMysl OpraHMYECKMX BEUIECTB M YPAaBHEHMM XUMHYECKHX pEaKUui,
U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPraHWYECKHUX BEIIECTB IS MJUIFOCTPALMM HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHKD K ONPEACIEHHOMY
KJIacCy/Tpynmne COelIWHEHUN (yriaeBOJOpOAbI, KHCIOpOJA U a30TCOAECpIKallue
COCIIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIWMHEHHUs), JaBaTh MM Ha3BaHUSA IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OPraHWYECKHUX BEIIECTB (ITUJIEH, MPOIMMJIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEPHUH, (EeHOJ, (opMaibIerui, aleTaablerul], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsi KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpyKTO3a, KpaxMas, LeIt0103a, TIUIHH);

c(hOPMUPOBAHHOCTL yMEHUSl ONPEIEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpraHUYECKUX COECIUHEHUSX (OJMHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITHh MOJOXKEHUS TEOPUH CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XHMMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTaBUTENCH pa3InuHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIUJIEH, aleTHUJIEcH,
Oyramuen-1,3, mermnOyramuen-1,3, O€H30J, METaHOJ, JTaHOJ, ATHJICHTIUKOJb,
IIIMLIEpPUH, (EHOJI, alleTalbIeTu, MypaBbUHAs W YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKUUi ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTEPU30BaTh UCTOUHUKH YTJIIEBOJIOPOAHOIO
Colpbsd (He(Tb, NPUPOAHBIA Tra3, yrojb), CHOCOOBI HX TMEpepadOTKH U
MPaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(OPMUPOBAHHOCTh YMEHUW THPOBOJUTH BBIYMCIECHUS [0 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peaKuu 1O H3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOTHBIX
BEIIECTB UJTU MPOTYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAayYHOT'O MO3HaHUs, UCIOIb3yEMbIX B XUMHUU MIPU M3YYEHUU BEUIECTB U
XUMHUYECKUX sBJIEHUH (HaOIt0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOCIMPOBAHNUE),
UCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS M TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COOIOAATh MpaBHila MOJIb30BAaHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOPHBIM O0OpPYAOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh U BBINOJHATH XUMHUYECKHIl
HKCIEPUMEHT (TPEBpaICHUs OPraHUYECKUX BELIECTB MPU HArpeBaHUU, OTyUECHHE
OTHJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPraHUYECKUX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHM, LIBETHbIE PEAKUUU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpHU OOpalleHUuu C
BelleCTBaMM U J1a0OpaTOpPHBIM OOOPYJOBaHHEM, MPEACTaBIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITHPOBATH BBIBOJBI HA OCHOBE 9THUX PE3YJIbTATOB,;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAITU3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
uHpopMaiuu, HTepHET U ApYyTUX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpPaBWIA  AKOJOTHYECKU
1[EJIeCO00pa3HOro TMOBEICHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IENAX
COXpaHEHHUsI CBOETO 3J0POBBbS U OKPYXKAIOIIEH NpUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BEIlIECTB, MOHMMAasi cMbica nokazarens [I/IK, moscHsATe Ha mpumepax CrocoObl
YMEHBIIICHUSI W MPEJOTBpPAllEHUS WX BPEIHOTO BO3JICUCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIETIBIX M CHAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy oOo3HadeHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy:.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmass u HeopraHUYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIONIEH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHpa, POJM XHUMUHA B ITIO3HAHUM SBJICHHM
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIUYHOCTH, €€
(GyHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TSI pelIeHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, W30Torm, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJAOPOAHAS), KpUCTAITMYECKasl peléTka,
TUNBl  XUMHYECKMX  pPEAKIUi, PaCTBOP, DICKTPOJMUTHI, HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAS JUCCOLMANMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUUYECKON peaKkIuu, XMMHYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AucCcoUManuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILECTB, 3aKOH COXPAHECHUSA W MPEBPALCHUS YHEPTUU
P XUMUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHMUS IPUYUHHOCTU U
CUCTEMHOCTH XWMUYECKHUX SIBIICHWH, (DaKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH ¥ 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOMN JAEATEILHOCTH YEJIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEPHBIC TMPU3HAKU TOHSTHA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLINUE MOHATHUS IPHU
ONMCAaHWN HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOPMHUPOBAHHOCTh YMEHHI MCIOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YpaBHEHUH  XUMHUYECKHX  pEaKIuii,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YrJEKHCIbId ra3, aMMHak, Tami€Has
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs COJIA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BHJ XHUMHYECKOU
CBsA3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs!, METAIJTIMYECKAsI), XapaKTep CPelbl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAITIEAKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHU (TPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOANYEcKOro 3akoHa [l.
U. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoit cCuCTEMBI
xumuueckux smemenToB J[. M. MenpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHIY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COCOUHECHHU
o repuoaaM u rpynmam l[lepuoandeckon cUCTEMbI XUMAYECKUX AeMeHTOB Jl. M.
Menneneena;

c(hOPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XAMHUYECKUE CBOWCTBA HEOPraHMYECKMX BEUIECTB  Pa3JIMYHbIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE TEHETUYECKOW CBA3U MEXKAY HEOPraHMYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(PHUITMPOBATH XUMUUYECKHE PEAKIMH TIO
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBy PEarupyrolIux BEUIECTB, TEINIOBOMY
ahdexTy peaknuui, U3MEHECHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, O0OpaTUMOCTH
pEeaKIuu, y4acTHIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISITh YpPAaBHEHHUS PEAKIMl pa3InyHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLIA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJWUTH PEAKIUH, MOATBEPKIAOININE
KAueCTBEHHBI COCTaB pPa3JIMYHBIX HEOPTraHWYECKUX BEIECTB, pPACIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH  PpPACKPBIBATH CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aeicTBus (nmpunuui Jle [latense);

c(hOPMHPOBAHHOCTh YMEHUU XapaKTePHU30BaTh XHUMHYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOMYyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHHA 00 OOIMMX HAYYHBIX MPHUHIUIAX |
HKOJIOTHYECKUX MPOOIIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIIOJIH30BAHUEM
MOHATHUS «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPY XUMHUYECKUX PEAKITUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUu
BEIIECTB, TEIJIOBOr0 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPT UM,

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUIa MOJb30BaAHUS XUMUYECKOM
MoCcyIol U J1abopaTOpPHBIM O0OpPYJIOBAaHHEM, a TakXKe MpaBuia OOpallleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKLIMSIMH TIO BBIMOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUW IIJIAHUPOBATh H BBIMOJHATE XUMUYCCKUN
IKCIIEPUMEHT (Pa3oKeHHE MEPOKCHIa BOJAOPOJa B MPHUCYTCTBUHU KaTaan3aTopa,
ONpe/eNieHNe CpeAbl PacTBOPOB BEHIECTB C IOMOIINBI0  YHHBEPCAIHLHOTO
WHIUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha Ccyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamely ¥ «HeMeramiel») B COOTBETCTBHH C TpaBHJIaMU TEXHHKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO DJKCIepUMEHTa B (¢GOpMe 3amucH
ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUil u (POpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOPMHPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uH(OpMAIUIO, TONMYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/ICTBA MacCOBOU
KOMMYHUKaIuu, IHTepHeT U ApyTrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  MpaBWiia  DKOJIOTHYECKU
1EeJIecOo00pa3sHOro IMOBEACHHUA B OBITY M TPYIAOBOH JEATEIBHOCTH B LEJAX
COXpaHEHHUS CBOErO 3J0pPOBbS U OKPYKAIOIIEH NPHUPOMHON Cpeabl, OCO3HABATh
OIIACHOCTbH BO3JCHCTBUS HA )KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAas
cmbicit mokazarensa [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHBIICHHS W
IIPENOTBPALIECHUS UX BPEAHOTO BO3/IEVCTBYS HA OPraHU3M YEJIOBEKA;

s 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
IPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIA CIIENIBIX M CJIa0OBUAAIIMX OOy4YarolUMXCs: YMEHHME HCIOJIb30BaTh
penbeHO-TOUeUHyI0 cucteMy obo3HaueHui JI. bpaiins 11t 3aucu XMMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. byrneposa
Wroro mo pazneny 3
Pasznen 2. YraeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHble yriaeBOgOPOABI: aTKEHBI, 6 1
AJKaIUEHBI, aJTIKUHBI
2.3 ApomaTH4ecKue yriaeBoA0POIbI 2
24 [TpupoaHbIe UCTOYHUKH YTIIEBOJOPOJIOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pazgen 3. Kuciiopoacoaep:xamue opranHu4eckne coeJHHeHUs
3.1 Crupter. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. - 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucreMma XUuMHYECKUX 3
anemenToB J[. 1. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hemeramnsr 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5
' BEIIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMMS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tewa ypoxa Bcero Kontpoapipie | Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuiit A. M. Bytiepoga, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kKiaaccupuKaum
3 opraHuueckux semects. Homenknarypa 1
(cuctematuyeckasl) U TpPUBHAIbHbIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUN Psifg
5 MertaH u 3TaH — npocTenImne 1
IIPEJICTaBUTENIN AIIKAaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NPOMUJIEH — MpocTeiine 1
IIPEJICTAaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. «Iloxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKMHEBIL: COCTaB K 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA TPEJICTAaBUTEh ATKUHOB

1 Beruucnenus no ypaBHeHHIO XMMUYECKON
peaxiuu

12 Apenbl: 0eH301 U ToJ1yos1. TOKCUYHOCTD
apeHoB

13 ['enernueckas cBsA3b yIiI€BOAOPO/IOB,
NPUHAAISKAINX K Pa3InYHbIM KlaccaM
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
rassl, He)Th U IPOAYKTHI €€ epepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE
ras3sl, He)Th ¥ IPOAYKTHI €€ IepepadoTKu

16 KontponbHas pabota no pazaery
«YTIIEeBOIOPOABD)

17 [TpenenbHbIE OJHOATOMHBIE CIIUPTBHI:
MeTaHoJ U 3TaHoJ1. BogopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STHJICHTITHKOIb U
TJIMLEPUH

19 @deHouI: CTpPOEHUE MOJIEKYJIbI, PU3UUECKUE
¥ XUMHUYECKHE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aretaibaerua. ALeToH

21 OnHOOCHOBHBIE IIpe/IeNbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KHCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAs KUCJIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbL1a Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHe
CrnosxHbIe 3(UPHI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢hupoB

26 Kupsl: TuapONIH3, MPUMCHEHHE,
Ouosoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIus.

27 Bakneiiue npeacTaBuTeNu: TIIOK034,
bpykTo3a, caxaposa

28 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KonTponbnas pabota o pazaeny

29 «Kucnopozaconepxaiiye opraHuuecKue
COCTUHEHUS)

30 AMMHBI: METUJIAMUH U aHWJIHH
AMMHOKHUCIIOTHI Kak aMm(pOTEpHbIE

31 OpPTaHWYECKUE COCTUHEHMUS, HX
Ounonoruveckoe 3HadeHue. [lentumbt

39 benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI

34 OCHOBHBIE METOBI CHHTE3A




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3axkoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOU
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB
XUMHUYECKHUX JJIEMEHTOB U UX COCTMHECHUH T10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCcKuX dyieMeHToB JI.11. Meneneera B
pPa3BUTUU HAYKU

Crpoenue BemecTBa. XMMHUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOH CBs3U. BoopoaHas cBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJIJIOWTHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBA B paCTBOpE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ 'eHeTnUecKast
CBSI3b HEOPTraHUYECKUX BEILECTB, PA3ITUYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U IPEBPAILICHUS SHEPTUH MTPU
XUMHYECKHUX PEaKIHIX

Cxkopoctb peakiun. O0paTuMble peakium.
XUMHUYECKOE PABHOBECHE

10

[TpakTiueckas pabota Ne 1. «Brnusnue
pa3anyYHbIX (PAaKTOPOB Ha CKOPOCTh
XAMHYECKOU PEaKIUM)

11

DieKkTpouTHYeCKas aucconuanus. Iloustue
0 BojtopoiHoM Tiokazarese (PH) pactsopa.
Peaxiiuu nonHoro oomena. I'naponus
OpTaHUYCCKUX U HCOPraHNYCCKHX BCUICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE
peaxmun. [lousiTre 00 2nexTponn3e
pacIiaBoB ¥ paCTBOPOB COJIEH

13

KontponbHas padota no pazaeny
«Teoperndeckre OCHOBbI XUMHUUW»

14

Mertamibl, ux nojioxenue B [leprnoanueckon
CUCTeMe XuMHUIeckux snemeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
atoMoB. OOme pusndeckre cBONCTBA
METaJIIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST
HalpsDKEHUH METajIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
ATIOMHUHHK ) U UX COCTMHCHUM

17

XUMHUYECKUE CBOKMCTBA XPOMA, MEIU U UX
COeTUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemenue
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«Meramb»"

20

Hemeramibl, uX MOJ0KEHHUE B
Ilepronnyueckoi cuCTeMe XUMUYECKHX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEMETAJUIOB (Ha MpuMepe
KHCIIOpO/Ja, cephl, pocdopa u yrieponaa)

22

XUMHUYECKUE CBOKCTBA TAJIOTEHOB, CEPBI U UX
COeTMHEHNN

23

XuMuyeckue cBoMCTBa a3oTa, hocodpa u ux
COCIMHEHUN

24

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COeOUHEHUN

25

[IprmeHeHne BaXKHEUIINX HEMETAJIOB U UX
COeTUHEHNN

26

O0001eHne 1 cucTeMaTH3aus 3HaHnui 110




teMme «HemeTtamiery. Beluucienus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

ITpaktrueckas padora Ne 3. «Pemenue

27 3KCIIEPUMEHTAJBHBIX 3a1a4 10 TEME 1
"Hemeramnsl"»

28 KonrtponbHas padora 1o remam «MeTajab» 1
u «Hemeramib»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue u opraHMuecKue OCHOBaHMS
AMboTepHble HEOPraHUYECKUE U

30 opraHuyeckue coepuHenus. I'enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHun 3K0JI0rHYecKoi,

31 YHEPreTHYECKOH ¥ MUIIEBOW 0€30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIUX HAYYHBIX

32 MPUHIIMIIAX IPOMBIIIJIEHHOT'O TOTyYeHUS 1
Ba)XKHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB 1

34 XUMHUS U 37J0pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011eCcTBO
«M3narenberBo «IIpocBemenne»
» Xumus / ['abpuensa O.C., Octpoymos WN.T'., CnaakoB C.A., AKnnoHepHOE

obmectBo «M3narenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






