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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo XMMHM Ha ypOBHE cCpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOeHHS  ¢efepalbHOM  00pa3oBaTelIbHON
nporpaMmsl cpegHero oodmero odpasoanus (POII COO), npeacraBineHHbix B DenepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XuMHS» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit @eneparum,
peayin3yoUuMX OCHOBHbIE 00pa30oBaTebHbIE IPOTPaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTterun
pa3Butus BocnuTaHusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[MpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoaXxo/l0B K pa3pabOTKe MpOrpaMMbl IO XHWMHH, K OIpeAeieHHIo oOIei
CTpaTeruu 0O0y4eHHusl, BOCOUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IENeH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, IOJydaeMO€ BBITYCKHHUKaMu  0O0mieo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
YelloBEeKa, a TaKKe OJKOJIOTUYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHe 0O0YyYarOLIMXCSl HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeneNeHbl B MpPOrpaMMe MO XMMHUHU C Y4ETOM CHEeUUM(UKH HAyKH XUMHH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MaTEpPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coO0yl0 poJib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIEHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IMPUPOIBI U YeIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOAEHCTBYS ¢ JpYIMMM €CTECTBEHHBIMM HAayKaMH, XHUMHS cTaja
HEOTHEMJIEMON 4YaCThbI0 MHUPOBOM KyJIbTYpbl, HEOOXOJAWMBIM YCIOBHEM YCHEIIHOIO Tpyaa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTMYECKOM O€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cooTBercTBUM ¢ OOmMMMH LENSIMU M HPUHIMIIAMH CPeIHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTraBnsiomuMu mpeaMera «XuMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0Aa30BOM HAayKU: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoi xumun. GopmMupoBaHUe JTAaHHOW CUCTEMbI 3HAHHM
IpU HM3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETrO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHusi KypcoB — «Opranudeckast XuMus» 1 «O01as 1 HeoOpraHudecKas
XUMUsD» ¢(HOPMUPOBAHA B MPOTPaMME 10 XUMHUH HA OCHOBE CHCTEMHOTO IMOJX0Ja K W3YUYEHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX U BJIEKTPOHHBIX NPEJICTABICHUNW O CTPOCHUM BEILECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHMHA. B Kypce OpraHMuecKod XHMHH TOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IE€pBOHAYAIbHBIC
MPEJCTAaBICHUS O XUMUYECKOH CBSA3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrjiom 3peHusl B npeameTre «Xumus» 0a30BOr0 ypOBHSI paccMaTpHUBAETCS
U3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(hakToNOrMuecKre CBEJCHHS O BELIECTBAX U XMMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mmast 1 HeopraHuyeckasi XuMus» 00ydarolUMCsl TPEIOCTaBIIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucteMa 3HaHUN O BaXKHEHIIMX BEHIECTBAaX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HWMEKLIUMA
KYJIbTYPOJOTHYECKMM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XMMHHM C JPYrUMH HayKaMH, pacKpblBalOT €€ pojb B IMO3HABaTEIbHON U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOjemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxpepxanue
yueOHOTro mpenMera « XuMus» JaHHOTO YPOBHSI U3y4€HUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPHAJIOB.

B mnane pemenust 3amad BOCIUTAHUS, Pa3BUTHUS U COLMAIM3AIMH O0O0YYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpPXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: pElIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn uHGMOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOH U
HCCIIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B NO3HAHUU XHUMUMU.

B mpakTuke npenoaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO 0OIIero 00pa3oBaHus, TakK
U Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs, MpPH ONpPENEeNCHUM COJep>KaTeIbHON
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUYECKOW HAyKh Kak o0O0IacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXO0I K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMHU LEISIMU M3YYEHHS IpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

. (hopMHpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHWN KaK BaKHEUIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOM JieKaT KIIOYEBbIE MOHATHUS,
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(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUH XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS;

. (dbopMupoBaHWE W pPA3BUTUE IMPEACTABICHWA O HAaYYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHIA, HEOOXOAUMBIX I IPUOOPETEHHUS YMEHHUI OPUCHTUPOBATHCS
B MHUpPE BEIICCTB M XHMHYCCKUX SIBIICHUH, UMEIOIINX MECTO B NPHUPOJIE, B MPAKTHUECKON W
MMOBCEIHEBHOMN JKU3HU;

. pa3BUTHE YMCHHH M CIIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XMMHUYECKOTO IKCIEPUMEHTA, COOIIOICHUEM IMpaBmiI 0€30MacHOT0 OOpaImeHus ¢
BEIIECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapakTepUCTUKA TIeNIel U 3a7a9 U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cHcTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B TPENOJaBaHUM XHUMHUHU B OOJIBIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE IPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHU3alIlnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CHOcO0aMu U
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUI M TPUMEHEHUS UX B PEATBHON KU3HU JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBs3m ¢ 3THM TpH HW3yYCHHH TpeaMeTa «XHMHS» JOMHHHPYIONIEe 3HAUYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanranus  OOYyJalImUXCs K  YCIOBHSAM  JWHAMHYHO  Pa3BUBAIOIICTOCS  MUPA,
dbopMupOBaHNE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSITCIbHOMY TMPUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOydYalOIMXCA KIFOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHITHI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs TpoodiieM,
MOMCKa, aHanu3a W 00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWM XMMUH, a TaKXkKe Ui OLIEHKHU C
MO3UIUHI HKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BHUTHE NMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATUBHOTO M JIOTMYECKOTO
MBIILJICHHUS, HAOMIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommuxcs yOexJAEHHOCTH B TyMaHHUCTHYECKON HaMpaBIEHHOCTH
XUMHHM, €€ BaXHOH pOJIM B  pEIIEHUH TJI00AIBHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONBE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPHOOPETEHUS OIbITA UCIIOJNIb30BAHUS MMOTYUYCHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yue6GHOM mianHe cpenHero oOmiero o0pazoBaHus mpeaMeT «XuMus» 0a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMeTHON o6macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.

OO1ee 4McIo 4acoB, OTBEAEHHBIX Ui U3YYECHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHET0
obmero oOpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 gaca (1 ywac B Hemeno), B 11
knacce — 34 vaca (1 gac B HeJento).

COJEP)KAHUE OBYYEHUA



10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMHUH

[Ipeamer opranudeckoil xumMuu: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HAYCHUE
B MOJIy4YCHUU HOBBIX BEIIECTB U MaTE€pUAJIOB. Teopusi CTPOCHHUSI OPraHUYECKUX COCTUHEHUN A.
M. byriepoBa, €€ ocHOBHbIC TOJOXeHHUS. CTPyKTypHBIE (OPMYJIBI OPraHHMYECKUX BEIICCTB.
l'omonorus, uzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIC M
KpaTHBIE CBS3H.

[IpencraBnerre o  kimaccuukamuu  OpPraHMYECKHX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUcTeMaTHdecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTATbHBIC METOIbI M3YYEHHUs BEIIECTB U UX MPEBPAIEHUN: O3HAKOMJIEHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJECTUPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAONIOJICHUE ¢ ONUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB  TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHuH (IJIaBJIeHHEe, OOYTIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocreumune
MPEACTABUTENN aJKaHOB: (U3NUYECKHE W XUMHYECKHE CBOWCTBA (PEAKIMU 3aMEIICHUS H
TOPEHUsI ), HAXOXKJIEHUE B TIPUPO/IE, TIOTydeHNE U TIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN Psil. DTHUIIEH U IIPONUJIEH — ITPOCTEeUINe
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peakluu THAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIPATALlUN, OKUCIICHUS U TIOJIMMEpPU3allin), OJIy4eHnEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYCCKHA psl. AICTHICH —
MPOCTEHINNIA TTPEACTaBUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocraB, crpoeHue, (pu3MUecKHe W XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4eHHE W MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTHYeckass  CBs3b  MEXAY  YIVIEBOJOPOJAMH,
MPUHAJUICKAMMHU K PAa3JIMYHBIM KJIaccaM.

[Ipupoaubie UCTOYHUKH YriaeBoA0poa0B. [Ipupoanblil ra3 u nomnyrHble HEQTSIHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKu.

OKCIEPUMEHTAIbHBIE METO/Ibl M3yYEHHUs BEIIECTB U UX MPEBPALCHUN: O3HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kojuiekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB W TaJIOT€HONPOU3BOAHBIX, IPOBEACHUE NPAKTUYECKONH pPabOThI:
MOJTYyYEHHUE 3TUIICEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaKlMd MO HU3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:kamme oprannyeckue coelMHeHUs

[IpenenpHBIE ONHOATOMHBIE CHHPTHL. METaHON W 3TaHON: CTpOeHHE, (U3NYECKHE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJlJIaMH, T'aJlOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoiopoiHbIe CBsI3M MEXy MOJIEKYJIaMH CUPTOB. JeificTBUEe MeTaHoIa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIbL W TIUIEPUH: CTPOCHUE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesioBeka. lIpuMeHeHuwe riaunepuHa u
STUIICHTJTUKOJISL.

@DeHOoJI: CTPOCHHE MOJICKYIbI, (HU3MUECKHE U XUMHUYECKHE CBOICTBAa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl ¥ kemousl. DoOpMaNbIETHA, aleTaNbIeTUA: CTpOeHHe, (U3NIeCKue Hu
XHMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIIUN),
MOJTy4EeHUE ¥ IPUMEHEHHE.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAsi KHCIOTHI:
CTpOeHHUE, PU3NUECKUE M XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KHCIJIOT, PEaKIUs
TepudHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAS KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3QUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoapl: cocTaB, KiIacCU(UKaIUs YIIIEBOJIOB (MOHO-, TU- U TOJMcaxapu/bl). ['moko3a
— MPOCTENIINI MOHOCaXapHJl: 0COOEHHOCTH CTPOEHMSI MOJIEKYIbI, (PU3HUECKUe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue c¢ ruapokcuaoM meau(ll), okucienHne amMMUadyHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBieHHE, OpoKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOIE,
npuMeHeHue, onosornueckast poib. ortocuuTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemiono3a kak npupoHblie nojumepbl. CTpoeHHe Kpaxmalia U LEJUTIOI03bI.
du3nueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUS C HOJIOM).

OKCIEepUMEHTAIbHbIC METObl M3YyYEHMsI BEIIECTB M WX TNPEBPALICHUN: IPOBEJICHHE,
HaOJIIOIeHUE U OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHojda okcuaoM wmeau(ll)), MHOTOAaTOMHBIX
cnupTOB (B3amMojelicTBre riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKuciaeHUE
aMMMa4dHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBhe
Kpaxmaja C HOJOM), TMPOBEJICHUE TMPAKTHUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBIL.

PacuérHble 3a1a4u.

Bbluncnenuss 1o ypaBHEHHIO XMMMYECKOHW peakuuu (Maccel, 00bEéMa, KOJMYECTBa
HCXOJIHOTO BEIEeCTBAa WM MPOJYKTa PEAKUMU [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOHBIX BELIECTB WM IPOJYKTOB PEAKLIUN).

A3oTcoaeprkale OpraHn4ecKue CoeAnHEHMS.

AMMHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coequHeHus. @Dusuueckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IunMLuHA). buosornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benku xak mpuUpoJHbIE BBICOKOMOJIEKYJsIpHBIE coeluHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHass CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JI€HATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKcIepUMEHTaIbHbIE METOJIbl U3YYCHMs BEUIECTB M MX IPEBpAIlCHUi: HaOmoaeHue U
ONMCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHaTypauus OENKOB MpH HarpeBaHWH, LBETHbHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeANHEHH

OCHOBHBIE MOHSATHS XWMHUHM BBICOKOMOJEKYISIPHBIX COEJUHEHUI: MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJMMEpPU3ALK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEpHU3aLns U MOJTUKOH ICHCAIUS.

OKcIepUMEHTAIbHbIE METO/Ibl M3YYEHHsI BEIIECTB U MX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXInpeaIMeTHbIE CBA3H.




Peanu3zanus MexXnpeaMETHBIX CBS3€H NpU U3ydyeHUU opranuyeckoil xumuu B 10 xmacce
OCYIIECTBIISICTCS YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmire ecTeCTBEHHO-HAYy4YHBIC TMOHSITUSA: SBJICHHE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIACCH(PUKALUSA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®usnka: MaTepus, SHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NYECKUE BEIMUYUHBI U
€IMHHULIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BelIECTB B opraHusme, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, [10JIE3HBIE UCKOTIaeMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: NUILEBbIE MPOAYKTHI, OCHOBBI pPAIlMOHAJIBHOIO TMHUTAHUSA, MOIOILIUE
CpEICTBa, JIEKAapCTBEHHbIE M KOCMETHYECKHUE IMpenaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.
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OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHYECKUH diIeMEeHT. AToMm. Sapo aroma, H30TOMBL. OJIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuogumueckass cucremMa XUMHYECKUX dieMeHTOB [l
N. MenpaeneeBa. Csizb NepUOAUYECKOr0 3akoHa M Ilepuoauyeckoil CHUCTEMBbl XMMHUYECKUX
anementoB JI. M. MeHzeneeBa ¢ COBpEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBSI3b. BUIbI XUMHUYECKOW CBSI3U (KOBaJIGHTHAs
HEeMNoJIApHasl U TOJSpHAs, MOHHAS, MeTajulnueckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOMN
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULATEeNbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUSI. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[Tonsarue o aucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast 1015
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuil. HoMeHkIaTypa HeOpraHUYecKHX
BellecTB. ['eHeTHyeckass CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuueckas peakuusa. Kmaccudukanus XUMHUECKUX pEaKIUil B HEOPraHMYECKOH u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBpAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMBbIE pEaKIIHU.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [Hlatense.



DnektponuTtndeckas nuccormanus. CuibHbIe H crnadble 3MeKTpoiuThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCHEpPUMEHTAIbHBIE METOJIbI U3YYEHHMsI BEIIECTB M WX NPEBPAIICHUN: JEMOHCTPALIHS
tabmun, «[lepuogudeckas cuctema xumudeckux dnmemeHToB J[. M. MeHneneeBa», u3ydeHue
MoJienen KPUCTAJUIMYECKUX pELIETOK, HabJ0IeHNe
Y OIMCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3oKEeHHUE MEPOKCHIa BOJIOPOIa B
MPUCYTCTBUU  KaTall3aTopa, OIMpENEICHUE Cpeabl PacTBOPOB BEHIECTB C  IMOMOIIBIO
VHUBEPCATHLHOTO WHIUKATOPA, PEaKIMd MOHHOTO OOMEHA), TPOBEACHHUE MPAKTUICCKOW PabOTHI
«BnusiHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHYECKON PEeaKITum.

PacuérHble 3amauu.

Pacuétel Mo ypaBHEHHSIM XUMHUYECKHUX pEAKIUHA, B TOM YHUCIE TEPMOXUMUUYECKHE
pacy€Thl, pacu€ThI C UCTIOJIB30BAaHUEM TTOHSITHS «MAacCcOBasi J0JIsl BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenune HemetaimioB B Ilepnoaudeckoil cucTeMe XMMHUYECKHX
anemenToB Jl. U. MenneneeBa M OCOOEHHOCTH CTpO€HHUsI aToMoB. Pu3nyeckue CBONCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IpUMEPEe KUCIOpoa, cepbl, pocdopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAKHEHWIINX HEMETAIOB (TAJIOTEHOB, cephl, a3oTta, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIINX HEMETAIIIOB U UX COCTMHEHU.

Mertamnel. [Tonoxxenne metamioB B [lepruoanueckoit cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XWMHUYECKHE CBOMCTBA BaXHEWUIIUX META/UIOB (HATPUH, KalWii, KaJIbIMi, MarHuwu,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaoB B ObITY U TEXHHKE.

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHUS BELIECTB M HUX NPEBPAIICHUN: H3YyueHUE
KoJulekuuu «MeTauibl M CIUIaBb», 00pa3lioB HEMETAJIOB, PEHICHHE SKCIEePUMEHTATIbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAacTBOPaMH KHCIOT U LIEJOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3a1aun.

Pacuérbl mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumum B oOecriedeHHWH OKOJOTHUYECKOW, DSHEPreTUYEeCKOW U MHUIIEeBOM
0€30MacHOCTH, Pa3BUTHH MeAULMHBI. [loHATHE O HAy4YHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX PEaKLuu.

[IpencraBiaennss 00 OOMMX HAYYHBIX MPUHIUNAX MTPOMBIIIJIEHHOTO MOJIYy4EHUS
BOKHEMIIINUX BEUIECTB.

UenoBek B MHUpE BEILIECTB M MaTEpUANOB: BaXHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPackH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XuUMHS M 30pOBbE YEJIOBEKA: MPAaBWIIA HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 0e301acHOTo HCIIOJIb30BAHUS MpenaparoB OBITOBOIA XUMUU
B MOBCE/IHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanu3arus MexXnpeIMETHBIX CBSI3€H MPU W3YUYEeHUU OO0IIel U HEOPTraHMYEeCKOH XHUMHH B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TMOHITHIHA,
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TaK U NOHSTUMN, ABJISIOLIMXCSA CUCTEMHBIMU AJIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHBIC MOHATHS: HAy4HBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHHUE, SBICHUE.

®usnka: MaTepus, SHEPrus, Macca, aTOM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOI,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorusi: KkieTka, OpraHu3M, SKocucTema, Ouocdepa, Makpo- U MHUKPODIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIMBO, PECYPCHI.

Texnomorust:  XxUMHuYecKas  IPOMBILUIEHHOCTb,  METAJUIyprusi,  MNPOU3BOJACTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnauBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIIUMUCS
porpaMM CpeaHero oO0Imero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM).
Haydno-MeTonmveckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBUM C CHUCTEMHO-AESTETLHOCTHBIM MOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3ynbTaTOB OCBOCHMSI MpenMmera «XHUMHs» Ha YpPOBHE CpeIHEro ooOmero ooOpa3oBaHUA
BbIJICJICHBI CIIEAYIOIIHNE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUIMMUCS POCCHUICKON TIpa)XAaHCKONW HJAEHTUYHOCTH — FOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOCH JAEATEIHLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHUMHYECKOIrO
00paszoBaHUs;

HaJIM4Yue MPABOCO3HAHUS DKOJOTUYECKOW KYIBTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIn4HOCTHBIE PE3yAbTaThl OCBOCHHS IMpeaMeTa «XHUMHS» JTOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M  BOCIUTATENBHON JEATENHHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMH,
COLIMOKYIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJeaJaMH POCCHUIICKOTO
IpaXIaHCKOTO 0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEACHUS,
CHOCOOCTBYIOIIMMH TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JTUYHOCTH O0YJarOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpakaroT chopMUPOBAHHOCTh
OTbITA TIO3HABATENILHOM M TPAKTHUECKON JESITeIbHOCTH OOydYaloIUXcs IO peaTn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpaaaHCKOro BOCUTAHUSA:

OCO3HaHHUs 00YUYAIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBaKCHHUS
K 3aKOHY M MPABOTIOPSIKY;



MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMAax M MPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOU JISATEIILHOCTH MPHU CO3/IaHUU YICOHBIX TPOCKTOB,
pelieHny yueOHBIX U MMO3HABATENBHBIX 33/1a4, BEIIOJHEHINH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apTryMEHTHI
JPYTUX TPU aHAIHU3E Pa3IMIHBIX BUIOB YUeOHOU JCSITEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAyYHOMY HACICIAUIO OTCYSCTBECHHOM
XUMHHU;

YBOKEHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHHM M MPAKTHUYECKOTO MPHUMCHCHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTCIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, TIOCTOSTHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATCIIFHBIX MOTHBOB B TIOJIYYEHUH U TOCICAYIONIEM aHAaJH3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO IMOBECHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIE C XUMHYCCKHUMH SIBJICHUSIMH,
¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHWE W IOCTYIIKM CBOWX TOBAPHINCH C IMO3HIIAN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popMupoBaHHUsI KYJIbTYPbI 3[I0POBbSI:

MMOHMMAaHMs IIEHHOCTEH 3J0poBOoro W 0Oe30macHoro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOmoieHnst paBuil Oe30macHOT0 OOpaIlieHus C BEIIECTBAMU B OBITY, MMOBCEAHEBHOM
YKU3HU U B TPYIOBOH JIEATEIHLHOCTH;

MMOHUMAaHMs IIEHHOCTH TPAaBWJI HMHAUBUAYATHHOTO U KOJJIEKTUBHOTO 0O€30MacHOTo
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TIOCIEJACTBUNA M HEMPHUATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS aIKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON ESITEIBHOCTH,
00IIECTBEHHO IMOJIE3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHUU NPAKTUYCCKUX 3a7ad COLHMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3yYeHHIO MpoQeccHil pa3iuyHOro poja, B TOM 4YHCJEe Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHAYAJIbHONW TPAeKTOPUU OOpa30BaHUS,
Oyayuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKH 11eJIecO00pa3HOro OTHOIIEHUS K PUPO/Ie, KaK HCTOUHUKY CYIIIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHUMAaHHUS TTI00ANTBHOTO XapaKkTepa IKOJIOTUUECKUX MPOOIEM, BIHSIHUS SIKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATBHOU CPEIbI;

OCO3HaHHUS HEOOXOTUMOCTH MUCIOJE30BaHUs JOCTHKEHUI XUMUU JJIsl PELIEHUS] BOTIPOCOB
paIMOHAIBLHOTO MIPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMpUATUS ACUCTBHUU, MPUHOCSIINUX BpPEI OKPYXKAIOIIEH MPUPOTHON cpele,
YMEHHsSI TIPOTHO3MPOBATHh HEOIArONPHUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;



HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, SKOJIOIMYECKON KyJIbTYphl, OIIbITA
JESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MPaKTUKU;

MOHUMAaHMs CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHUsA €€ pojau B (OpMUPOBAHUU
paMOHATFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUHU LEIOCTHOTO MPEICTABICHHS 00 OKPYKaIOIIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHH JUI COBPEMEHHOM LMBWIM3aLUU: B €€
T'YMaHUCTHUYECKOW HAINpaBICHHOCTH M BaKHOM POJM B CO3JAaHUM HOBOM 0aszbl MaTepHUaIbHOU
KYJIbTYpbI, PELIEHUH II00abHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPya U 3KOJIOrMUecKd KOM(POPTHOM KM3HU Ka)KJOTO 4JjieHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHOH TpPAMOTHOCTH: TIOHUMAaHMUS CYIIHOCTH METOJIOB IO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXAIOUIEro MHpa U IPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LIeJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HKCIIOJIb30BaTh XWMUYECKHE 3HAHMS JUIS pPELIeHUs
po0JieM B peasibHbIX AKU3HEHHBIX CUTyalLlUsX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pasIuyHbiX cdepax mnpodeccrHoHanbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaqMeTHble pe3ynbTaThl OCBOEHHS y4eOHOro mnpenmera «XHMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOLUIUXCS MEXKIUCLUIUIMHAPHbIE
(MexXnpeaMeTHbIe) 00LeHayYHble TOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAayYHOH KapTHHBI MHpa
U crenuduKy METoJI0B MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMA, HAay4yHbIH (aKkT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOII0IeHUE, H3MEPEHHE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpcajJbHble  ydeOHble  AeWCTBUS  (TMO3HABaTelbHblE,  KOMMYHUKAaTHBHBIE,
peryasTuBHbIE), obOecreunBarone (GopMupoBaHHE (YHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00yJaromuxcs;

CMOCOOHOCTh ~ OOY4aroOIIMXCSl ~ MCIOJb30BaTh  OCBOCHHBIE  MEXAUCHUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIBHOM U
COLIMAIIBHOW IIPAKTHKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIQJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMH.

OB.]'IaZ[eHI/Ie YHUBEpPCAIbHBIMHA y‘-lGﬁHLIMI/I NO3HABATEJbHBLIMH JI€HCTBUSIMM:

1) 6a30Bble JJOTHYeCKHUE e CTBHS:
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CaMOCTOSITENIbHO (pOPMYJTUPOBAaTh M AKTyaIM3HpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

ONPEIENATh LENU JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUM HUX JOCTH)KECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEILHOCTHU C MIOCTABICHHBIMU LIENISIMU;

HCII0JIb30BAaTh P OCBOEHUM 3HAHUI NPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIIEISTH
XapaKTepHble MPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIHUE MOHITHS U151 OOBSICHEHUS OT/IEIBbHBIX (JaKTOB U SIBIICHUI;,

BBIOMpATh OCHOBAaHHMA M KPUTEPUH JUISI KJIACCH(PHKAIMK BEUIECTB W XUMHUYECKHUX
peaKuuii;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTpPOUTh JIOTMYECKUE pAcCYyXJIeHUS (MHAYKTUBHbIE, IEAYKTUBHbBIE, [0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUMS B pacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHSTH B MPOLIeCcCe MO3HAHUS, UCTIOIb3yEMbIE B XMMUH CUMBOJINYECKHE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUHd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BAaHHbIE MOJEJBHBIE MPEACTAaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 60a30BbI€e HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh 1€l W 3aJa4dl HUCCIIEJJOBaHUSA, HCIIOJIb30BATh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui (GopMUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CYXICHUM;

BJIQZIETh HAaBBIKAMHM CaMOCTOSITEIBHOTO TIUJIAHUPOBAHUS U MPOBEACHUS YUCHHUECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyaupoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpEeTaTh OMBIT YYEHWUYECKOW HCCICAOBATENIbCKONM M TMPOEKTHOW NEATEeIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJOB pelIeHUs
MPAKTUYECKUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKaX HHGopMmanuu (Hay4HO-TOMYJsIpHAs
JUTEpaTypa XHMHUYECKOTO COJEpXKaHHWs, CIOpaBOYHbIE MocoOusi, pecypcsl HHTepHeTa),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3anpockl W MPUMEHATh Pa3IMYHbIE METOIbl MPU TMOUCKE U OTOOpe
uHpopMalry, He0OXOAUMOH JIJIsl BBITMIOTHEHUSI YYEOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

MPUOOPETaTh OMBIT UCIOJIB30BAHUS WH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATBHYIO (JOPMY IpPEACTaBICHUS UHPOPMALIHH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAyYHBIH SI3BIK B KadecTBe CpPEICTBA MpU paboTe € XUMUYECKOM
uHpopmanuen: TPUMEHATh MEXIMpeAMETHble ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBnaneHne YHuBEpCaJdbHBIMA KOMMYHUKATHUBHBIMUA JEeHCTBUSIMM:

3aaaBaTb BOIIPOCHI 8 () CYHICCTBY 06CY)KI[8.CMOI\/'I TCMBI B xXoae Jquajiora
W/ WIIH JAUCKYCCHUH, BBICKA3bIBATH HICH, (bOpMyJ]I/IpOBaTB CBOM MPCATIOKCHUA OTHOCHUTCIIBHO
BBITIOJITHCHUA HpeHHOX(eHHOﬁ 3aaa4u,
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BBICTYIIaTh C MPE3CHTALMEN PE3YJIbTATOB MMO3HABATEIBHON NESITENBHOCTH, MOJIYYEHHBIX
CaMOCTOSTENBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHHUH XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl IO HCCICAOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOEKTA u bopMyIHpoBaTH BBIBO/JIbI
[0 pe3yiabTaraM IPOBEAEHHBIX HCCIENOBAHUN IIYTEM COTJIACOBAHUS IO3UMLMKA B XOJ€
oOCYKICHHS 1 0OMEHA MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIbHBIMU PEryJATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBJIATH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
omnpenensds €€ LeIu U 3aJa4d, KOHTPOJIMPOBATh M 10 MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeaaraéMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YyYETOM IMOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHajau3a M
CaMOOLIEHKHU.

NHNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckas XUMHUsD OTPaXKaroT:

chOpMHUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XUMHUMU B TMO3HAHWU SIBJICHUM TpHUpOnbI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHCTEMON XMMHMUYECKHUX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIApHAs Macca, MOJSPHBIH O00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAlIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YeCKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeTbHOCTH YeJI0BEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHbIC MPU3HAKU MTOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIIME MOHSATHSI PU ONMKUCAHUU COCTaBa, CTPOCHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISi COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUHW XMMHYECKUX PEaKUUM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh, ~ yYMEHUW  YCTaHABIMBATh  MPUHAUICKHOCTh  H3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO0 WX COCTaBy M CTPOCHHUIO K OIpeAeiEHHOMY KiIaccy/TpyIme
COETMHEHU I (yrieBoaopo/isl, KHCIIOPOJT u a30TcoiepKalIne COEJIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS), 1aBaTh UM HA3BaHUs MO CUCTEMATUYECKOW HOMEHKJIAType
(IUPAC), a Taxke HpUBOAWTH TPUBHAIbHBIC HA3BaHUSA OTACIBHBIX OPraHMYECKUX BEIIECTB
(3TUNeH, TpOMWIEH, AaleTHJIeH, OJTUIEHTIUKONb, TIHIEepUH, GeHoN, (GOopMalbIeTH,
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alleTalbJern],, MypaBbUHasi KHUCJIOTA, YKCYCHas KHUCIJIOTA, OJEMHOBAs KHUCJIOTA, CTEAPUHOBAs
KHCIIOTA, TJII0K03a, PpyKTO3a, KpaxMal, HEeJIII03a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHSI OTPEICNIATh BUIBl XUMHUYECKOW CBSI3M B OpPraHMYECKUX
COCIMHEHUSX (OAUHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI MPUMEHSTH TMOJIOKCHUS TCOPHH CTPOCHHUS OPraHUYEeCKHX
BemectB A. M. ByriepoBa 11t 00bsSICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTpPOCHHE, (u3HUecKre u
XMMHYECKUE CBOWMCTBA TUITUYHBIX MPEJCTABUTEINICH Pa3IMYHBIX KJIIACCOB OPraHMYECKUX BEIICCTB
(meraH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalnbIeru, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHUX XUMUYECKUX pPEaKIui ¢
HCII0JIb30BAHNUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOUYHUKH YTJIEBOJOPOTHOTO CHIPhs
(HedTb, TPUPOJHBIM Ta3, Yroip), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYMCICHHS 110 XUMHUYECKHM YypPaBHCHHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEILIECTBA HWJIM MPOAYKTa PEAKIMH MO H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOIHBIX BEIICCTB
WM MPOJIYKTOB peaKun);

chOopMUPOBAHHOCTh YMEHHI BJIQJ€Th CHUCTEMOW 3HAaHWW 00 OCHOBHBIX METOJaX
HAyYHOTO TO3HAHUS, UCTIOJIb3YeMbIX B XHMHH MPU H3YyICHHUH BEIIESCTB U XHMHUYCCKUX SIBIICHUN
(mabmroieHne, W3MEpEHHe, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHUI COOJIOIATh TIpaBUila MOJIb30BAHUS XUMHYECKOM MOCY/I0N U
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIEeCTB MPU HAarpeBaHUU, MOJYyYEHHE 3TUJIICHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTHU
mpu oOpallleHuy ¢ BellecTBaMH M J1a0opaTOpHBIM O00OpYIOBAaHUEM, MPEICTABIATh PE3YIbTAThI
XMMHYECKOTO DSKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBO# nHpopmalu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUJIa HKOJOTUYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYHOBOH [EATENHHOCTH B LENSAX COXPAHEHHs] CBOETO 3/J0POBbI U
OKpY’Kalolllel MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIecTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
mpuMepax crmocoObl YMEHBIICHHs] U TPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YeloBeKa;

Ui OOYy4YarolIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA;

JUIA CJEMbIX W cHaboBHIANIMX OOy4YaroNIMXcsa: YMEHHE UCIOJb30BaTh peabeHO-
TOYEUYHYIO cUcTeMy o0o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux (GopMyiL.
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11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHMS Kypca «OOIIass W HEOpraHUYecKas XUMHS»
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISIFOIICH ©CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B IO3HAHUU SIBIICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelieHus: TMPaKTUYECKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpAsl BKJIOYAET: OCHOBOINOJIAraroIIue
MOHATHSA (XMMHUYCCKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHbBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKUCIICHUs, XUMHUYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs NUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peaklnH, XHMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKOM auccouuanuu, nepuoandeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYICCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PECHUYECKHE 3HAHWS,
JIeXKAIIMe B OCHOBE IMOHMMAaHWsI TPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKUX SBJICHHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEHUIINX HEOPTaHUYIECKUX BEIIECTB B OBITY M PAKTHIECKOM JCSITEIIBHOCTH YEIOBEKa,;

chopMUPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTePHbIE IPU3HAKH TIOHSATUH, YCTaHABIINBATh
MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPHU OMNHCAHMM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XHMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) wm TpuBMaigbHbIC Ha3BaHUS OTICIIBHBIX HEOPTaHWYECKHX BeEmIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHAK, rali€éHas W3BECTh, HEralméHas W3BECTh, MUTHEBAs COJA, NMHUPUT U
Apyrue);

chOpPMUPOBAHHOCTh YMEHUH OMpENeNsTh BAJCHTHOCTh U CTEMEHb OKHUCICHUS
XUMUYECKUX DJIIEMEHTOB B COCJAMHEHMSX pA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOM CBS3U
(KoBajyieHTHAsi, MOHHAsA, METAJJIMYECKas, BOJOPOJHAS) B COCIUHEHHUSIX, TUI KPUCTAIMYECKOMN
pEeETKY KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKY/sipHAasi, MOHHAsA, MEeTaJlInYecKas ), XapakTrep
Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAIC)KHOCTh HEOPraHUUYECKUX BEIIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe coelnHEeHUN (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh, YMEHUW pacKpbIBaThb CMBICI MNEPUOAMYECKOTO 3akoHa /[l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUW  XapakTepuU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 mepuonoB lleproandyeckoil cCUCTEMBbI XUMUYECKUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCIOAb3Ys MOHATHS «S-, P-, O-3J€KTPOHHBIE OPOHMTAINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHUH 1o mepuojam u rpynnaMm llepuoandeckoil cucteMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneera;

chOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKAATH CYILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYeCKHUMH BEIIeCTBAaMU C [IOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
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c(OPMHUPOBAHHOCTh YMEHHS KIacCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU TIO0 PA3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuwu,
M3MEHEHHIO CTEIICHEH OKUCIICHHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yIaCTHIO KaTallu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHUH COCTABIISITh YPABHCHUS PEAKIIUHN PA3IMYHBIX THUIIOB, ITOJTHBIE
U COKpamIEHHbIC YPaBHECHUS pEaKlii MOHHOIO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX TH
peakiuu UAyT A0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUH TIPOBOJMUTH PEAKIUH, TOITBEPKIAOIINE Ka4eCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaxkuii HoCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ITUX PeaKLMii;

c(hopMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUU OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (npuniui Jle [larense);

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUUYECKHE TMPOIECCH, JICKAIIUE B
OCHOBE TIPOMBIIIVICHHOTO MOJYYEHUsI CEpPHON KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MpeACTaBICHUN 00 OOIMIMX HAYYHBIX MPHUHIIUMIIAX U IKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAaHHOCTh YMEHHU TMPOBOJUTH BBIUUCICHUS C WCIOJB30BAHUEM TOHSATHS
«MaccoBasi JI0JisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(deKrra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

chopMUPOBAaHHOCTh YMEHUH COOJIOIaTh MTpaBUiIa TIOJb30BAHUS XUMHUECKOM MOCYI0N 1
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUH HSKCHEPUMEHT
(paznmokeHHe TepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTtopa, OIpEICNIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (GaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIC pEaklUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau mo Ttemam «Mertamiby u «Hemeramnel») B COOTBETCTBUU C TMpABUIAMH TEXHUKU
0€30MacHOCTH MpU 00pallleHUH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XHUMHYECKYI0 HH(OPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM KOMMYyHHKanuu, HHTepHeT u
APYTHX);

chOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUJIa HKOJOTUYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY’Kalolllel MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPraHU3MBI
oTpeZIeNIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasartens [1JIK, moscHATs Ha mpuMepax crocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/IEHCTBUS HA OpPraHU3M UYE€JI0BEKa;

Ui OOYy4YarolIUXCsl ¢ OTPaHHYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBSI: yMEHUE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMHUYECKHX SIBJICHHUIA,

JUIA CJEMbIX W cHaboBHIANIMX OOy4YaroNIMXcsa: YMEHHE UCIOJIb30BaTh peIbeHO-
TOYEUYHYI0 cucteMy 06o3Hauenuit JI. bpaiins ans 3anucu xumMmudeckux Gpopmyit.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pasneinos U TEM IpOrpaMMBbl KousmnuecTBo yacos OnextpoHHsie (TU(PPOBHIE)
/11 Bcero KontponsHubie [IpakTuueckue 00pazoBaTeNbHBIE PECYPCHI
paboThl paboThl
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHn4ecKOi XMMHHU
1.1 | Ilpeamer opranndeckoil XumMuu. Teopusi CTPOCHUS 3
oprannyeckux coenuuennii A. M. bytieposa
Wroro mno pazueny 3
Pa3nes 2. YriaeBoaopoabl
2.1 | llpenenbHbIE YrIeBOAOPOIBI — AJTKAHbI 2
2.2 | HenpenenbHBIE YTIIEBOOPOIBI: ATKCHBI, aTKaHNCHBI, 6 1
QITKAHBI
2.3 | ApoMaTu4eckue yrieBoa0PO bl 2
2.4 | [lpupomHBIC KICTOYHUKH YTIEBOJOPOIOB U HX 3 1
nepepaboTka
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 | Criuptel. ®enon 3
3.2 | Ampneruapl. Kap6oHOBBIE KHCTOTHI. CIIOXKHBIE YPUPHI 7 1
3.3 VrneBoasl 3 1
Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkaiye opraiHnyecKkue coeIuHeHus
4.1 | Amunbr. AmuHOKHCTOTHL. Benku 3
Hroro no pazgeny 3
Paznen 5. BeIicOKOMOJIEKYJISIPHBIE COETHHEHN S
5.1 ‘ ITnactmaccel. Kayuyku. Bojgokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
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11 KJIACC

Ne HanmeHnoBaHue pa3aenoB U TeEM MPOrpaMMBbl KonuuectBo yacoB OnexkTpoHHbIe (TIU(POBHIE)
/i Bcero KouTtponbsHbie [IpakTnueckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
11 | Crpoenue atomoB. [lepuomuueckuii 3akoH u [lepuoanueckas 9
cucTeMa XxuMudeckux anementoB J[. M. Menneneesa

1.2 | Ctpoenue BemecTBa. MHOrooOpasue BEIIECTB 12
13 | Xumuyeckue peakiuu 14 1 1
Wroro no pasgeny 35
Pasnen 2. Heopranuyeckas xumusi
2.1 | Merasl 13 1
2.2 | Hemeraisl 19 1 1
2.3 | CBsI3b HEOPraHUYECKUX M OPTaHHYECKHUX BEIICCTB S
Hroro no paszneny 37
Pa3nen 3. XumMus M :Ku3Hb
3.1 | XuMus U KU3HB 10
Hroro no paszmeny 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 82 2 3
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[TOYPOYHOE IIJTAHMPOBAHUWE

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos Hara OneKTpOHHbIE
n/n Bcero | Konrpombheie | Ilpaktudeckue U3yUYCHHUS LHpoBsIe
00pa3oBaTeIbHBIC
paboTsl paboThI pecypeh!
1 [Ipeamer opraHn4ecKoi XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAUCHUE
2 Teopus cTpoeHUst OpraHU4eCcKuX coeauHeHnd A. M. 1
bytneposa, €€ OCHOBHBIE NOJIOKEHHUS
3 [IpencraBnenue o KIacCUPUKAUA OPTAHUIECKUX BEIIECTB. 1
Homenknarypa (cucremarnyeckasi) U TpUBUAJIbHbIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN P 1
5 MertaH 1 3TaH — IpOoCTEeNIINE MPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTHIIEH U IPOIUJIEH — MPOCTEUIINE MPEACTABUTENN 1
AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «[lomydyeHue sTriIeHa 1 1 1
W3yYEHHE €r0 CBOMCTBY
9 Anxanuensl. byranguen-1,3 u metunOyraauen-1,3. 1
[TonyueHnue CHHTETHUYECKOTO KaydyKa U PE3UHbI
10 | AJKuHBI: cOCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN 1
pAn. ALETHIEH — MPOCTEUIINI TPEACTaBUTEIb AIKHHOB
11 | BeruucieHus 1o ypaBHCHHIO XUMHYECKOUW pPeaKITuu 1
12 | Apensl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH apEHOB 1
13 | 'eneTnueckas CBs3b yIJI€BOJOPOA0OB, MPUHAIEKAIIUX K 1
pa3IMYHBIM KJIaccaM
14 | IlpupoHble HCTOYHUKHU YTIIEBOJOPOIOB: TIPUPOIHBINA ra3 U 1
MOMyTHBIE He(TAHBIE ra3bl, He(Th U MPOJYKTHI €€
nepepaboTKu
15 | IIpupoHble HCTOYHUKHU YTIIEBOJOPOIOB: IPUPOIHBIN Ta3 U 1

MOIyTHBIE He(TSIHbIE ra3bl, HEPTh U MPOTYKTHI €&
nepepaboTKu
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16 | KontpousbHas paboTa 1o pasneny «YTIeBOJOPOIbDy 1

17 | IlpenenbHble OJHOATOMHbBIE CIIMPTHI: METAHOJI M 3TAHOJI. 1
Bopoponnas cBs3b

18 | MHOroaToMHbI€ CIIUPTHI: ITUICHTJIUKOJIb M TJINIEPUH 1

19 | ®enon: cTpoeHNE MOJIEKYIBI, (PU3UYECKHE U XUMUUECKHE 1
CBONMCTBA, IPUMEHEHNUE

20 | Anpaeruner: GopMabICTHI U alleTabACTHI. ATIETOH 1

21 | OgHOOCHOBHBIE TIpEICTbHBIE KAPOOHOBBIE KHCIIOTHI: 1
MypaBbHHAS U YKCYCHasI

22 | Ilpaktrueckas pabota Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM 1
KHCJIOTBD»

23 | CreapuHOBAs U OJICHHOBAS KUCIIOTHI, KaK MPEICTaBUTEIN 1
BBICITUX KapOOHOBBIX KHCIIOT

24 | MbIa Kak COJH BBICHINX KapOOHOBBIX KHCIIOT, HX MOTOIIEE 1
JIEUCTBUE

25 | CroxxHBIC YPHPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. 1
I'uaponns cinokubIX 3(UpoB

26 | XKupsbl: THApOINA3, MPUMEHEHHE, OMOJIOTHYECKast POJIb )KUPOB 1

27 | YraeBogsl: cocTas, kinaccudukarus. Baxkneimme 1
MIpeJICTaBUTENHN: TII0K03a, PPYKTO3a, caxapo3a

28 | Kpaxman u nieyutrono3a Kak mpyupoTHbIE TTOJIMMEPHI 1

29 | KonTpoasHas pabora no pazneny «Kucmopoacoaepxarnimne 1
OpraHUYECKUEe COECTUHEHHS)

30 | AMUHBI: METUJIAMHUH U aHWJINH 1

31 | AMHHOKHUCIIOTHI KaKk aM(pOTEPHBIC OpraHUIECKUE 1
COeJIMHEHUs, UX Ouosiornueckoe 3HaueHue. llentuapl

32 | benku Kak NpUpPOIHBIE BBICOKOMOJICKYIISIPHBIE COSTMHEHUS 1

33 | OcHOBHbBIE TOHATUS XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COEOUHEHUN

34 | OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coenuHeHuil. [ImacTmacchl, kKaydyku, BOJIOKHA
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11 KJIACC

Ne Tema ypoka KonunuecTBo yacos [Hara OneKTpOHHbIE
n/ Bcero | Konrpomnbueie | Ilpakruyeckue U3yUYCHHUS IHpoBLIe
- PaGOTEI paGOTHI 00pa3oBaTeIbHBIC
pecypcehl
1 | Xumuueckuii 37eMeHT. ATOM. DJIEKTPOHHAsI KOH(UTypaIus 3
aTOMOB
2 | llepuogmueckwii 3akoH u [leproandeckas cucrema 3
xuMudeckux anemeHToB 1. Y. MeneneeBa, ux CBs3b C
COBPEMEHHOM Teopuel CTPOeHHs aTOMOB
3 | 3aKkOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX 3
AJIEMEHTOB M UX COETUHEHHH 0 TPyIIaM U MepHoaaM.
3HaueHue NepruoANYECKOTO 3aKOHA U CUCTEMbI XMMHUECKUX
anemeHToB /.M. MeHieneeBa B pa3BUTHH HAYKH
4 | Crpoenue BeuiecTBa. XUMHUYECKas CBS3b, €€ BUDI; 3
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBs3U. BomopoiHas
CBS3b
5 | BaneHTHOCTB. DNEKTPOOTpHUIATEIHHOCTh. CTETICHD 3
oKHcieHus. BeecTsa MOJIEKYIIPHOTO U HEMOJIEKYISPHOTO
CTPOEHHUS
6 | [lonsTtue o nucnepcHeIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE 3
pacTBOpbl. MaccoBas 10Jis BEIlleCTBa B pacTBOPE
7 | Knaccuduxaiys 1 HOMEHKIIaTypa HEOPraHu4eCKHX 3
coelMHEHUN. ['eHeTnyeckas cBsi3b HEOPraHMYECKUX BEILECTB,
pa3JIMYHBIX KJIaCCOB
8 | Knaccuduxkaims XuMUYeCKUX peakuii B HEOPraHU4eCcKou u 3
OpraHMYEeCKON XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEILIECTB;
3aKOH COXPAHEHMsI U NIPEBPALICHUS SHEPTUN IIPU XUMHUECKUX
peakuusax
9 | Cxopocts peakiun. O6paTuMble peakiuu. XUMHUYECKOe 3

paBHOBECHE
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10

[TpakTaeckas padborta Ne 1. «BnustHue pa3nuvHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU PEAKITHID)

11 | Onexrponurnueckas aucconuanus. [lonsTre o BoqOpoiHOM
nokasarene (pH) pactBopa. Peakiuu noHHoro ooMeHa.
[M'aaponu3 opraHUYecKUX U HEOPraHMYECKUX BEIIIECTB

12 | OxucnutensHO-BOCCTAaHOBUTEIbHBIC peakiuu. [loHsTre 00
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

13 | KonTtposbHas padoTa mo pasaeny «TeopeTuaeckre 0CHOBBI
XUMHUH

14 | Mertamibl, ux nojoxxenue B [lepuoaudeckoii cucreme
xuMHuIecKkux anemeHToB JI. V1. MenaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O0mue pusnueckue cBoiicTBa METAIIIOB

15 | CrutaBbel METAIIIOB. DIEKTPOXUMUYECKUM P HATIPSHDKCHU I
METaJlJIOB

16 | Xumudeckue CBONCTBA BAXKHEUIIIUX METAIIOB (HATPHH,
KaJIUH, KaJIBIMA, MarHU{, ATIOMAHAN) U UX COSTUHCHUIN

17 | Xumudeckue CBOMCTBA XpOMa, MEJTU Ml X COCTMHCHHUI

18 | XuMuueckue cBOMCTBA LIMHKA, )KeJIe3a U MX COSAUHEHUN

19 | Ilpaktuueckas padota Ne 2. "Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o teme «Metauipi»"

20 | Hemetamisl, ux nosoxxkenue B [lepuoanueckoii cucteme
xuMuueckux 3memeHToB [[. 1. MenaeneeBa u ocoOEHHOCTH
CTPOEHHS aTOMOB

21 | ®u3nyeckue CBOWCTBA HEMETAIUIOB. AIIJIOTPOTIHSI HEMETAIIJIOB

(Ha mpuMepe KUCIopoa, cepsl, pocdopa u yriepoaa)
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22 | XuMUYecKHe CBOKCTBA TaJIOTEHOB, CEPhI U UX COCTUHEHUM 2
23 | XuMuveckue CBOMCTBA a30Ta, (hocdopa U UX COSTMHEHUN 2
24 | XuMH4ecKrue CBOWCTBA YIiIepoia, KPEMHHUS U UX COSAMHEHUI 2
25 | IIpuMeHeHNe BXXHEHITUX HEMETAJUIOB M UX COSAMHCHUI 2
26 | O6o0IIeHNe U CHCTeMAaTH3aINS 3HAHUN TI0 TeME 3
«Hemeramely. BerauciaeHusI 10 ypaBHECHHSIM XUMUYIECKIX
peaKIuii ¥ TePMOXUMHUIECCKHIE PACUETHI
27 | Ilpakrrueckas padota Ne 3. «Permrenne sKCriepruMeHTaTbHBIX 1
3aga4 no teme "Hemeramsr"»
28 | KonTpospHas paboTa o temam «Metayuie» U «Hemerammsny 1
29 | Heopranudeckue u OpraHndeckue KucioTel. Heopranndaeckue 2
Y OpTaHWYECKUE OCHOBAHUS
30 | AMdoTepHbIe HEOPTraHUYECKHUE U OPraHUYECKUE COCTMHCHUSI. 3
I'enernueckas cBs3b HEOPraHMUECKUX M OPraHUYECKUX
BEIIECTB
31 | Posb xumuu B 00€CTICUCHUH SKOJOTUUYECKON, YHEPreTUICCKON 3
Y MUIIEBON 0€30MaCHOCTH, Pa3BUTHU MEIUIIUHBI
32 | IIpencraBieHust 006 OOIMX HAYYHBIX MPUHIIAIIAX 2
MIPOMBIIIIJIEHHOTO MOJIy4YEHUS BaXKHEHIIINX BEIIeCTB
33 | YenoBek B MUpE BEIIECTB U MaTEPUAJIOB 3
34 | Xumus u 3I0pOBbE YEIOBEKA 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 74
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