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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHUHM Ha YpOBHE cpeaHero oOmero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit ®Penepauumn»,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (peaeparbHOM 00pa3oBaTEIbLHON MPOTPAMMBI CPEHETO OOIIEero
obpazoBanus (POIT COO), mpencraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTo TmpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzammsx  Poccuiickoit ~ Dexepanuu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTellbHbIE TPOTPaMMBbl, M OCHOBHBIX TMOJIO)KEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMbl N0 XMMHUH, K OTNpPENETICHUI0 OOIIel cTpareruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XHUMHSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyaibHble mosoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTU II€JI€H, COACp)KaHUS, PE3yJbTaTOB OOy4eHHS U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOTYyIaeMO€ BBIMTYCKHUKAMH 00IIe00pa3oBaTeIbHON OpraHu3alni,
SBIISICTCSI HEOTHEMIIEMOM YacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TallOM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npHUpOBl, (POPMUPOBAHKSI MHUPOBO33PEHHUST M OOIIEH KYyIbTYyphl YEJOBEKa, a TaKXKe IKOJOTHUECKH
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U NpPHUPOJHOW cpene. Peammsyercs xumuueckoe
oOpazoBaHHe OOYYarONIUXCS Ha YPOBHE CpemHero ooOmero oOpa3oBaHHsS CpeACTBAaMU Y4eOHOTO
npeamera «XUMHs», COJIEpKaHHe U MOCTPOEHHE KOTOPOTO OMNPEAETICHbl B MPOrpaMMe IO XHUMHHU C
yu€ToM cHnenu(UuKN HayKH XUMHM, €€ 3HA4eHUs B MO3HAHWU HPUPOJIbI M B MaTe€pUaIbHOM >KHU3HU
oOmiecTBa, a Takke C y4éToM OOMMX IeJed W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0coOyr pojb B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMupoBaHHE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpEICTaBIECHUS 00
OKpYXKaloIlleM MUpPE KaK O €IMHCTBE IPUPO/IbI U UeIOBEKa, KOTOpoe (GopMUpyeTcss B XMMUU Ha OCHOBE
IIOHMMAaHMUS BELIECTBEHHOI'O COCTaBa OKPYKAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSI ¢ JAPYIMMM €CTECTBEHHBIMM HayKaMH, XMMMs CTajla HEOTbEMJIEMOl
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIICHIHOTO TPYAa M U3HU KaXJOTO WieHa
oOmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJIOTHM
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOIOTHUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH ILeNIMH M TNPUHLUMIAMH CpeIHEro oOmero ooOpazoBaHMs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb H3Yy4YEHHs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOJArOTOBKY OOyJaromuxcs, HEOOXOIUMYIO UM JJs
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHs B JKU3Hb COLUYyMa,
IPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBnsIOmMUMHU TpeaMeTa «XUMUsD SBISIOTCA 0a30Bble Kypchl — «OpraHudyeckas XUMHSD» U
«OO0mas 1 HeopraHu4yeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHUEM 3HAHUN U3



oOmiell XMMUU) U OpraHuyeckoi xumuu. PopMHUpOBaHME AAHHOW CHUCTEMbl 3HAHUW MPHU WU3YYCHHUH
npeaMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0O MHOTr00Opas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkanuss KypcoB — «OpraHudeckas xumus» U «OOmas ¥ HeopraHuveckas
XUMUSD» cPOpMHpOBaHA B MpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOIO IOJXOJa K H3YyYCHHIO
yueOHOTO Marepuaja M OOYyCIOBJICHAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha
ONpEJENEHHBIX TEOPETUYECKHX YPOBHAX. Tak, B Kypce€ OpraHM4ecKol XUMHUHU BELIECTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOW TEOPHM CTPOEHHSI OPraHUYECKUX COCAUHEHUM, a TaKKe
Ha YPOBHE CTEPEOXMMHYECKHUX U 3JEKTPOHHBIX MPEICTaBICHUM O cTpoeHUM BeriecTB. CBeneHus: 00
M3Yy4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHUHU — OT YIJIEBOJOPOJAOB JIO CIOKHBIX OMOJIOTHUECKU
aKTHBHBIX COCNMHEHHMH. B Kypce OpraHM4eckoil XMMHHU MOJY4aroT pa3BUTHE cHOpMHUpOBAaHHBIE HA
YpPOBHE OCHOBHOTO 00I1ero 0o0pa3oBaHUs MEpBOHAUYAIbHBIE MPEICTABICHHUS O XUMHUYECKOW CBS3H,
KJIaCCU(UKAMOHHBIX TMPU3HAKaX BELIECTB, 3aBUCHMOCTH CBOWCTB BEILIECTB OT HX CTPOEHUS, O
XUMHYECKON PEAKIUU.

Iloxg HOBBIM yrjaom 3peHuss B npeamere «XuMHsD» 0a30BOr0 YypOBHS paccMaTpuBaeTCs
U3YYEHHbII Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETUUECKUH MaTepuan u
(akToJIOrMUecKue CBEAEHUS O BEIIEeCTBAX M XMMHUYECKOM peakiuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0masi W HeopraHWuYeckas XuUMHUS» OOydYaloIMMCS TPEAOCTaBIsIeTCs BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEePHOJNYECKOTO 3aKOHA C OOIIETEOPEeTHYECKUX U METOJOJIOTMYECKUX MO3MIMM, riydxe
MOHSATh MCTOPHYECKOE M3MEHEHWEe (YHKIIUHA ITOTO 3aKOHA — OT 000OImaromed 10 OOBsICHSIOMENH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BENIECTBaX, MX COCTaBE, CTPOCHUM, CBOWMCTBAX U
MIPUMEHEHHUH, a TAK)KE€ O XMMHUYECKHUX PEAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHMS
nonostHseTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu coAep KaHus, UMEIOIIMMHU KYJIbTYpPOJIOTHYECK U
U TPUKIATHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3M XUMHUHU C APYTUMU
HayKaMH{, pacKpbIBalOT €€ pOJib B IIO3HABATEIIBHOW W IPAKTUYECKOM JEATENbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBO)XEHUs K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUM M MPAKTUUYECKUX
MPWIOKEHUH XUMUHU, I[OMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCA B OOLIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(DOPMALIMIO U IPUMEHSATh
e€ Juisl  TONOJIHEHMsS  3HAHWW, pEHNICHUS  WHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBATEeNIbCKUX 3a/ad. B 1enoMm coaepxkaHue ydyeOHOro mnpeamera «XuUMUs» JaHHOTO YpPOBHS
W3Y4YEeHUS OpPUEHTHPOBAHO Ha (GopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
noHUMaHus QuiocoPckux uAeH, TaKuX Kak: MaTepuajgbHO€ EeIMHCTBO HEOPraHWYEeCKOro U
OpPraHUYECKOT0 MUpPA, 00YCIOBICHHOCTh CBOMCTB BEII[ECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh
MPUPOJHBIX SBJICHUHN MyTEM AKCHEPUMEHTA M PEIICHUS MPOTHUBOPEUHI MEXAy HOBBIMH (pakTamMu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUU HKOJOTMUYECKUX IpoldiieM, a
TaKke MpodiieM cOepexeHHs] IHEPreTUUECKUX PECYpPCOB, CHIPbs, CO3JaHMsI HOBBIX TEXHOJOTHHA U
MaTepuasios.

B muane pemieHus 3ajad BOCTIMTAHUS, PA3BUTHS W COIMAIM3AIMUA OOYJArOIIUXCS MPHUHSITHIC
IIPOrpaMMON 10 XUMHM TOJXOAbl K ONPEICIEHUI0 COAEP)KAHHUA U IOCTPOCHHS IpeAMETa
IpeycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX AEHCTBHM, HMEIOMNX 0a30BO€ 3HaYEHUE
JUIs  pa3MyYHBIX BHUAOB JCSATEIBHOCTU: pEIIeHHs mpoOieM, TMOoWcKa, aHaiu3a U o0paboTKU
uHpopMaliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIeI0BATENbCKON
NEeSATENbHOCTH, 32aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke mpemnomaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, TaK M Ha
YPOBHE cpeaHero oOmiero oOpa3oBaHus, MPH ONPENEIEHUN COAECPIKATEIbHON XapaKTepUCTUKU Iesei
U3Y4YEHHs TIpeAMETa HaIpaBJICHUEM IIEPBOCTENEHHONM 3HAYMMOCTH TPAaJUIMOHHO MPU3HAETCA



dbopMHpOBaHHE OCHOB XUMHUYECKOW HAayKd Kak o0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JEATEIHbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKON TOUYKHM 3pEHUSl TAaKOW IMOJXOJ K OMPEACICHHUIO IeJIe M3ydeHUs MNpeIMeTra SIBISeTCS
BIIOJIHE OTPAB/IaHHBIM.

CornacHO JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIEISMH U3YUCHUS TpeaMeTa «XuMush» Ha 0a30BOM
ypoBHe (10 =11 ki1.) siBNIsAIOTCA:

e (opmupoBaHUEe cCHCTEMBI XUMHUYECKUX 3HAHWN KaK BaXKHEWIIICH COCTABIIAIONICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOMW JICKAT KIFOYEBBIC MOHATHS, (hyHIaMEHTAIBHbBIC
3aKOHbI M TEOPUU XHMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TOHHMMAaHHE CYIIHOCTH
JOCTYITHBIX 000OIIEHNH MHPOBO33PCHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (GopMHUpOBaHHE M pPa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKlnid, HEOOXOAUMBIX TSI TPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCS B MUPE
BEIIECTB W XHUMHYECKHX SIBIICHUM, HMMEIONIMX MECTO B TMPHUPOJIE, B TMPAKTUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB NIEATETHLHOCTH, CBSI3AHHBIX C HAOMIOIEHUEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TPaBHII 0€30MacHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsiny ¢ »Tum, comepkaTtelnbHas XapakTEpUCTHKa IeJed W 3ajad W3Y4YeHHsS TpeaMeTra B
porpaMMe M0 XMMHUHU yTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU NMPUOPHUTETAMH B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerogHss B TPENOJaBaHUM XHMHUH B OOJBIIECH CTETICHH
OTMa€TCS MPEANOYTCHHE MPAKTHYECKON KOMIIOHEHTE COJIepKaHusl OOydeHUs, OPUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I11€00pa3oBaTeIbHON OpraHU3alluy, BJIAJICIONIET0 HE HA0OpOM 3HaHMI, a
(YHKIIMOHATBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM U YMEHHUSIMH aKTHBHOTO TMOJIyYEHHS 3HAHUH U
MPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUUYECKUX 3a1au.

B cBs3u ¢ 3TUM NpH U3yueHUU NpeaAMeTa «XUMUsS» AOMUHHUpYIOLIee 3HAUeHHE MPUOOpEeTaroT
Takue LEeIH U 3a/1a41, KaK:

ajanrtanus oOydaroluxcs K YCJIOBHMSIM JMHAMUYHO pa3BUBAIOLIETOcs MHUpa, (HOpMUPOBaHUE
WHTEJUJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM0o0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPHUHATHIO TPAaMOTHBIX PpEHIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHue y 00ydaroluXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETECHIIMIA), UMEIOIINX
YHHUBEpCaJbHOE 3HAUCHUE JIJISl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pelIeHHs IpobiieM, MoucKa, aHalnu3a
u 00paboTku HMH(POpPMALMHU, HEOOXOTUMBIX JUIsI TPHOOPETEHHUS OMbITa JEATEILHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B IO3HAHMM XUMHUH, a TaKXKe i1 OLEHKU C TMO3HUIUNA SKOJOTHYEeCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHMU3M 4YelOBEKa U
MIPUPOHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: cnocoOHOCTH CaMOCTOSITEIHHO MPUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMH TMOTPEOHOCTSIMHU, MCIOJB30BaTh COBPEMEHHBbIE HH()POPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaTN3a Y4eOHON U HaAy4YHO-TIOMYASPHON HH(OPMALIMK XUMUUYECKOTO COJCPKAHUS;

dbopMHpoBaHHE M PAa3BUTHE y OOYUYAIOUIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOMOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble O0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MY IAHUPOBAHUH U MIPOBEICHUU XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Y O00ydaronuxcs yOeKIEHHOCTH B TYMaHUCTHYECKOW HAIMPaBICHHOCTH XUMUH, €€
BKHOUM POJIM B PEIICHUH TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TIOTIOTHEHUS
DHEPreTHUYECKUX PECYpCOB M COXpPaHEHHS MPHUPOJHOTO PAaBHOBECHsS, OCO3HAHHS HEOOXOAMMOCTH
OEepe)KHOTO OTHOIICHHUS K TPHUPOAEC U CBOEMY 3/J0pPOBBIO, a TaKkKe MPUOOPETeHUs OTbITa



WCTIOJIb30BAHUS MOJyYSHHBIX 3HAHUH JJIS1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsAX, CBA3aHHBIX C
XUMUYECKUMU SBICHUSMHU.

B ydebHOM mane cpeqHero oomero oopazoBaHus MpeaMeT «XuMus» 0a30BOro YpOBHS BXOAUT
B COCTaB IpeAMETHOM obsacTu «EcTecTBEHHO-HAay4YHBIE ITPEIMETHD.

OoO11ee yuCiio 4acoB, OTBENEHHBIX U U3YyYEeHUSI XUMUHU, HAa 6a30BOM YpOBHE CpEAHEro oOIIero
oOpasoBanus, cocraisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1
4ac B HEJIEINIO).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUNYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHU4YeCKON XUMUH

[Ipeamer opraHM4eCcKOM XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B IOJIYYCHUH HOBBIX
BELIECTB U MaTepHasioB. Teopust cTpoeHus: opranndeckux coennneHuit A. M. byrneposa, e€ oCHOBHbIE
nosiokeHus. CTpyKTypHbIe (OPMYJIbI OPraHMYECKHX BellecTB. ['omosiorus, nzomepus. XuMuueckas
CBSA3b B OPraHUYECKUX COCTMHEHUAX — OJAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBinenne o kiaccupuKaluy OpraHudyeckux BemiecTB. HomeHknarypa opraHuyeckux
COEIMHEHUI (cucTemMaThyeckas) W TpUBHUAJIbHBIE HA3BaHMs BaKHEHIIMX NPEICTaBUTENEH KJIaccoB
OPraHNYECKHUX BELIECTB.

OKClepUMEHTAJIbHBIE METO/Ibl W3Y4YEHHs BELIECTB M HUX MPEBpPALICHUI: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuaJlaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHMYECKUX BEIECTB, HAOJIOJIEHUE M ONHCAHUE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUH (TJIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHUH psll. MeTaH M 3TaH — MpocTenIne NpeACcTaBUTENN
aIKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peaklHMH 3aMElIeHHs U TOPEHHs), HaXO0XJCHHUE B
MIPUPOJIE, IOJy4YEHNE U IPUMEHEHNE.

AJKEHBI: COCTaB W CTPOECHHME, TOMOJIOTHYECKMH pAx. OTWIEH M HPONWIEH — MPOCTEHIIne
NPEICTaBUTENIN  aJKEHOB: (U3MuYecKMe M XMMHUYECKME CBOICTBa (peakuuu THIPUPOBAHHUA,
rajJlor€HUPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEPU3allu1), NOJy4eHUE U IPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BaXHEHIITHE XUMUYECKHE CBOWCTBA
(peaxuus nonmumepusanun). [loaydeHne CHHTETUYECKOTO KaydyKa U PE3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psll. AICTHICH — MPOCTEHIITNI
NPEJCTaBUTENIb AIKUHOB: COCTaB, CTPOEHHE, (U3MUEeCKMEe M XHMHUYECKHE CBOICTBa (peakiuu
I'HJIPUPOBAHUS, FAJIOTEHUPOBAHHUS, TUAPATALMU, TOPEHMSI), TOTy4YECHUE U IIPUMEHEHHUE.

Apensl. bensos: coctaB, cTpoeHue, (U3MUECKME W XHMHUYECKHE CBOMCTBa (peakuuu
rajJJoreHUPOBAHUS U HUTPOBAHUSA), NIOJIydeHUE U NIpUMeHeHue. Tonyon: cocmas, cmpoeHue, ghusuueckue
U Xumuyeckue CGOUCMBA (peakyuu 2an02eHUpO8aHusi U HUMPOGAHUS), NOLYYEHUe U NpUMEHeHUe.
Toxkcu4HOCTB apeHOB. I'eHeTHUecKas CBA3b MEXIY YIVIEBOJOPOJAaMH, NIPUHANJICIKAIUMUI K Pa3IU4YHbIM
KJIaCCaM.

[IpupoHBIe UCTOUHUKH yIriIeBOA0poAoB. [Ipupoanslii ra3 u nonyrHele HedTsHbIe ra3sl. HedTs 1
e€¢ mpoucxoxaeHue. CnocoObl mnepepaObOTKM He(PTH: MEPEeroHKa, KpPeKUHI (TepMUYECKHH,
KaTaJuTHaeckuil), nuposaus. [Ipoaykrsl nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojb U IpOAYKThI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YE€HHs BELIECTB M HUX IPEBPALICHUI: O3HAKOMJICHHE C
oOpa3aMu MjacTtMacc, KaydyKoB M pe3uHbl, koulekuuu «Hepts» u «Yromb», MoaenupoBaHHE
MOJIEKYJI YIJIEBOJAOPOAOB M TaJOrC€HOMPOM3BOJHBIX, MPOBEJACHNUE MPAKTHUYECKOW paloThl: MOTydYeHHe
JTUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHMIO XMMHUYECKON peakiuu (Macchl, 00b&éMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBAa MM MPOAYKTa PEaKLUU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIUH).




Kucaopoacoaep:xanme opranndeckue coeMHeHUs

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJ M 3TaHOJ: CTpOeHHUE, (PU3MUecKne U XUMHUYECKUE
CBOWCTBa (peakuMu C aKTUBHBIMH METaJJIaMH, TaJlOT€HOBOJOPOJaMHU, TOpPEHUE), MPUMEHEHHE.
BonoponHbie CBS3M MEXKIy MOJIEKYJIaMHA CHUPTOB. JIeHCTBHME MeETaHOJIa W 3TaHOJAa HAa OPraHW3M
YeJ0BeKa.

MHOT0aTOMHBIC CIUPTHL. DTUJICHIIIMKOIL W TIUICPUH: CTPOCHUE, PU3NICCKHE M XUMUUYCCKUE
CBOWCTBa (B3aMMOJICHICTBHE CO IICIOYHBIMH META/UIaMH, KAa4eCTBEHHAs pPEaklys Ha MHOTOATOMHBIC
cnupthl). JleiicTBHe Ha OpraHu3M 4yesoBeka. [IpuMeHenne TIuIepruHa U 3TUIICHTITHKOJIS.

@eHoJI: CTpOEHUE MOJIEKYNbI, (hU3NYECKHe M XUMHUYECKHe CBOHCTBA. TOKCHYHOCTH (eHoIa.
[Ipumenenue denoua.

Anpaerunibl U kemoHvl. OopMalibIeTH], alleTAIBICTHA: CTpOeHUEe, (U3UUYECKHE U XUMHUYECKUE
CBOWCTBa (peaKkIWH OKWCICHUS ¢ BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIMH), IIOJyYCHHUE W
MIPUMCHCHHE.

OIHOOCHOBHBIE TIpECIIbHBIE KapOOHOBBIC KHCIOTHI. MypaBbHHAS ¥ YKCYCHas KHCIIOTHI:
CTpoeHHUe, (U3NYCCKHE W XHUMHYECKHE CBOMCTBAa (CBOWCTBA, OONIME IS Kiacca KHUCIIOT, PEaKIIHs
sTepu(UKAIMN), TIOJTydeHHEe U TIpuMeHeHrne. CTeaprHOBas W OJICMHOBAs KHUCJIOTHI KakK MPEACTABHTEITH
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

CrnoxHble 2pHUpBI KaK MPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(UPOB. JKUpHL
I'mpponus xupos. [Ipumenenne xupoB. buosornueckast posib )KUPOB.

VYrieBoapl: cocTaB, KiIacCH(pUKalMs YriIeBOIOB (MOHO-, JW- W TOJucaxapuisl). [moko3a —
MPOCTENIINI MOHOCAaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbl, (DU3HUECKHe U XMMHUYECKHE CBOICTBa
(B3aumopeiicteue ¢ ruapokcuaom meau(ll), okucieHre aMMuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, NIPUMEHEHUE, OHojJorudyeckas poJb.
®oTtocuHTe3. DPyKTO3a KAK U30MEP TIIHOKO3BI.

Kpaxman u memtonoza kak npupogHble mnoaumepbl. CTpoeHHe Kpaxmajia U IEJUTIOI03BL.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJ0M).

DKcrepuMeHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBpAIlleHUi: IpoBeieHue, HaOI0ieHe
U ONHMCAHHME JIEMOHCTPAIOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX
cnupToB (okucieHue HdTaHoja okcuaoM Memu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBHE
runepuda ¢ ruapokcuaom Mmeau(ll)), ampmerumoB (OKHMCIEHHE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepedpa(l) u ruapokcumom menu(ll), B3aumomelicTBre Kpaxmaia ¢ HOJOM), POBEJICHNUE TTPAKTUUCCKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEI[ECTBA WJIM MPOJAYKTAa PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 HUCXOTHBIX
BEIECTB WJIM IPOAYKTOB PEAKIIHH).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIOTHl Kak amQoTepHble OpraHuveckue coeauHeHus. Dusnueckue W XUMUYECKUE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TTUIMHA). bruonornyeckoe 3HaueHne aMHUHOKHUCITOT. [lenTuapl.

benku xak mpupoaHbIEe BBICOKOMOIIEKYIISIpHBIE coeHeHus. [lepBuyHas, BTOpHYHAS U TPETHUHAS
CTpyKTypa O0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOIH3, IEHATYpallls, KaueCTBEHHbIEC PEaKIH Ha
OenKH.

DKCIIepUMEHTAILHBIE METO/IbI 3YUEHHs BEIIECTB U MX MPEBpAIlCHUl: HAOMIOCHIE U OMMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpallKsl OSIKOB MPU HArPEBaHHH, [[BETHBIC PEAKITMHN OEIKOB.



BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcHOBHbIE TIOHATHS XMMHHM BBICOKOMOJIEKYISIDHBIX COEAMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLUU, CPEAHssl MoJieKylsipHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TOJIMMEPU3aLMsl U IOJUKOHACHC AL

OKCIIepUMEHTAJIbHBIE METOJIbl H3Y4YEHHs BELIECTB M UX NPEBPALICHUI: O3HAKOMIJIEHHE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaIMeTHbIX CBSI3€W INpU HM3y4yeHUM opranuyecko xumumu B 10 kiacce
OCYILIECTBJISIETCSI YEPE3 UCIIOIb30BAaHUE KAaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATUMN, TaK U MOHATUH,
SIBJISFOIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SIBJICHHE, HAay4yHbIM (akT, rumoresa, 3aKOH, TEOpus,
aHaJIM3, CHUHTE3, KiIaccu(uKaluus, TMEepUOJUYHOCTb, HAONIOJEHNUE, HW3MEpPEHHe, DSKCIIEPUMEHT,
MOJIEIIUPOBAHUE.

@duznka: marepusi, dHEpPrus, macca, aTOM, 3JIEKTPOH, MOJIEKyja, SHEPreTUYeCKHil ypOBEHD,
BEIIECTBO, TEJO, 00bEM, arperaTtHoe COCTOSIHWE BEIIeCTBA, (hU3MYECKHE BEIMYMHBI U E€AUHHUIBI HUX
H3MEpEeHUsl.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeELIECTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, OJIE3HbIE NCKOTIaeMbIe, TOIUIUBO, PECYPCHI.

TexHosorusi: NHILEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHMS, MOIOLIUE CPEICTBa,
JICKapCTBCHHBIE M KOCMETHMYECKHE IIpenaparbl, MaTepUanbl W3 HMCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KIJACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

Teoperuveckne 0CHOBbI XMMHH

XHUMHUYECKUH dJIeMEHT. AToM. Sapo aToma, W30TOMBI. DJIEKTPOHHAs 000J10YKa. DHEPreTHUECKUE
YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTa M, S-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeaeICHHs
AJIEKTPOHOB MO OpOMTANISIM B aTOMax »JJIEMEHTOB INEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAsS
KOH(uUTrypanus aToMoB.

Ilepuoanueckuit 3akoH U lleprnonuueckas cucrema xumuieckux sneMeHToB [[. M. Menneneesa.
Csa3p mepuoanueckoro 3akoHa u Ilepuoanueckoid cucrteMbl XuMuyeckux »saeMeHtoB JI. U
MeHnaeneeBa C COBPEMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U MEePHOIAM.
3HaueHHE NEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuMudeckasi CBA3b. BUbI XUMUYECKOH CBS3H (KOBaJIGHTHAs! HETONSIpHAs U
MoJIsIpHasi, MOHHAs, MeTajndeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XHUMHYECKOW CBS3U
(oOMeHHBIN U AOHOPHO-AKIENTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHHOHBI.

BemiectBa MOJEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH TIIOCTOSIHCTBA COCTaBa
BellecTBa. THUINBI KPUCTAUIMUECKHX PEMIETOK. 3aBHUCHUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOM PEIIETKHU.

[lonartue o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas aoms
BEIIECTBA B PaCTBOPE.



Knaccugukanuss Heopranuyeckux coenuHeHMd. HomeHkaTypa HEOpPraHMYecKHMX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCaM.

Xumuueckass peakuus. Krmaccudukanmss XUMHUECKHMX peakuuii B  HEOPraHMYECKOH u
OpPraHUYECKON XMMUH. 3aKOH COXPAaHEHHsI MAcCChl BEIIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3inuyHbIX (akTopoB. OOpaTuMble peakluu.
Xumuyeckoe paBHoBecue. DaKTOPhI, BIUSIONIME HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle
Ilatense.

DnekrponuTrdeckas auccornuanus. CuiabHbie U cnadbie 37eKTposuThl. Cpella BOJIHBIX PaCTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IIEJI0YHAsI.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCHEpUMEHTAIBHBIE METOJbI U3YYECHHS BEIIECTB M WX MPEBPAIICHUHN: TEMOHCTpAIUs TaOJIHUIL
«Ilepnognueckass cucrema xumudeckux odiemMeHtoB JI. WM. MenaeneeBa», H3ydeHUE MOJEIEH
KPUCTAJUTMYECKUX PEIIETOK, HAOIOJCHHE W ONMHMCAHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB
(pa3noxxeHue MEepoKCHIa BOJOPOJAa B TPUCYTCTBUU KaTalM3aTopa, OMpPEAENICHHE CPeIbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCATHHOTO WHIMKATOPA, PEaKIUH HOHHOTO OOMEeHa), MpOBEJeHUE
MPaKTUYECKOU paboThl «BrusiHuE pa3nuaHbIX PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHHUSIM XHMHUYECKHX PEAKIUHA, B TOM YHCJIE TEPMOXHUMHYECKHUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TTOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxenne HemeramioB B [leproanyueckoit cucteMe XuMuyeckux anemMentoB Jl. U.
MenneneeBa U OCOOCHHOCTH CTpOEHUs aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAJJIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJIOB (TaJIOT€HOB, CEpPHI, a30Ta, docdopa, yriepoaa u
KPEMHHS) ¥ KX COCTMHECHHUH (OKCHUIOB, KHUCIOPOICOIEPIKAIIMUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUH ).

[IpumeHeHne BaKHEUIIMX HEMETAIJIOB U UX COCAMHEHUM.

Mertamnel. [lonoxenune meraiioB B Ilepuoanueckoit cucreme xumuyeckux snemeHToB 1. .
MenneneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000J104eK aTOMOB MeTa/uioB. O0mue pusnyeckue
cBoiicTBa MeTajuioB. CIijlaBbl METAILIOB. DIIEKTPOXUMUUECKUN Pl HAMPSDKEHUA METaJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEWUIIUX METAUIOB (HATPUM, KaJWW, KaJbIMA, MarHud, aTFOMUHUH,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHCHUM.

O61ue crnocoObl Noay4YeHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCHEepUMEHTAIbHBIE METOJbl M3YyUYEHHUs BEUIECTB M HUX MPEBPALICHUN: HU3YYEHUE KOJUIEKLIUHU
«Metayiel U CIUIaBbI», 00pa3lloB HEMETAJUIOB, PEIICHHE AKCIIEPUMEHTANBHBIX 3a/iad, HAOII0JeHuEe U
OTIMCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE TMAPOKCHAA ATFOMHUHHS C
pacTBOpaMu KHCJIOT M IeJ04Yei, KaueCTBEHHBIC PEAKIIMA Ha KATUOHBI METAJJIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PAacy€Thl Macchl (00bEMa, KOIWYecTBa
BEII[ECTBA) MPOIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET MPHUMECH.

XMMHUS U KM3Hb

Ponp xumum B oOecreyeHHH HKOJOTUYECKOM, PHEPreTHYecKOW M MHUIIeBOH 0e30IMacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO TIOMYYeHUS Ba)KHEHUITHX
BEIIECTB.



YenoBek B MHpE BEIIECTB W MAaT€pUAIIOB: BAaXHEHIINE CTPOUTEIbHBIE MaTepHaIbl,
KOHCTPYKLMOHHBIE ~MaTE€pualbl, KpacKu, CTEKJIO, KEepaMUKa, MaTepuanbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuUMHSI U 310pOBbE YEJIOBEKA: IIpaBWJla MCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, MpaBHJia
0€30I1aCHOTO HCII0JIb30BAHMSI MTPETIapaToOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXIpenIMETHBIX CBs3ed NpU M3ydeHHM OOLIell M HeopraHumyeckol xumuu B 11
KJIacCE€ OCYILECTBIISETCSI Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX MOHSTUH, TaKk M
MOHATHM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (akT, THMOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, Kiaccu(UuKalus, MepHUOJUYHOCTb, HAOIIO/EHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE,
SIBJIICHUE.

®uznka: MaTepus, DSHEPIus, Mmacca, aToM, O3JEeKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJA, HHEPreTHMUECKUi YypOBEHb, BELIECTBO, TeNO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opranusm, 3Kocuctema, Ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEelIeCTB B OpraHUu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

Texnonorus: Xumudeckass HPOMBIIIJIEHHOCTh, METAJUTYprusi, MPOU3BOJCTBO CTPOMUTEIHHBIX
MaTepHajIoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOJICTBO, MHUIIEBAasI MPOMBIILIEHHOCTh, (apMaleBTHUYecKast
MIPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETUYECKUX IIPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, NIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOT HH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQO ycranaBnmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OOYJAIOMIMMUCS IPOTrpamMm
cpenHero o0Omero o0pa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHBIM U MpeAMeTHhIM). Hayuno-
METOIUYECKOM OCHOBOM 1JIs1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOIPAMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTcTBUHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOEHHUSI IpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHUS BBIJCIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKOM TPAXKTAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

[eJICHANTPaBJICHHOE PAa3BUTHE BHYTPECHHUX YOSKICHUI JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAHUINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH JEATENILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIETIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TMPaBOCO3HAHUS JKOJOTHUECKOW KYJAbTYPbl M CHOCOOHOCTH CTaBUTh IIETM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IpeameTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATENLHOM JESITENTbHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJEaJaMUd POCCUHCKOTO TPaXKIAHCKOTO O0OIlIecTBa, MNPUHATHIMU B
oOmiecTBe HOpPMaMHM W MpaBWIaMU TOBEIEHUS, CHOCOOCTBYIOIIMMH IpOLECCaM CaMOIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JInuHOCTHBIE PE3yabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHUUYECKOM JeATeIbHOCTH OOy4aroNIMXCs M0 peaau3alid IPUHSITHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYAIOLUTUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 0043aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUiIaX MEKIUYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YU€OHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apryMEHThI APYrUX IMpHU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOH NeATenbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UECTBEHHOU XUMUU;

YBXKEHUS K MPOIlECCy TBOPUYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS] XUMHH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHUS HAyKH €CTh pPe3yibTaT IIUTENbHBIX HaONIOJIEeHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W TMO3HABATENbHBIX MOTHUBOB B TMOJYYEHUHM M TMOCIEIYIOIIEM aHaiau3e WHGOpMaIluu O
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHUBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYCCKUMU SIBIICHUSMH, W TPHUHUMATH
OCO3HAHHBIC PEIICHHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBATH CBOE MOBEJCHHE M MOCTYITKA CBOMX TOBAPUIIEH C MO3UIUI HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IICHHOCTEH 310poBOro W Oe3omacHOro oOpa3za JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroicHHs MpaBuiI 0€30MacHOTO OOpaIlleHHs ¢ BEIIeCTBAMU B OBITY, IOBCETHCBHOM KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAHWS [EHHOCTH TMPaBWI WHAMBUIYAIHLHOTO U KOJUICKTUBHOTO OE30TIACHOTO IOBEICHHS B
CUTYAITUSX, YTPOXKAIONTUX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS MOCIICACTBUI M HETPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B y4eOHO-HCCIICIOBATEIILCKON JIEATEIIBHOCTH, OOIICCTBEHHO
TTOJIC3HOM, TBOPYECKOM U IPYTMX BHJAX JACSITCIHLHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUHU MPAKTHUYECKUX 3a/1a4 COIMAITBHON HAPaBJICHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTHISCKOMY H3YUEHHUIO MPOQPECCHH Pa3IMIHOTO poJia, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHMSI TPEJIMETHBIX 3HAHUH TI0 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYalbHOM TpaeKTOpHUH o0Opa3oBaHusi, Oymyuiei
npodeccud M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€JIECO00Pa3HOT0 OTHOUIEHHS K MPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHM TJI00AIbHOIO XapakTepa OJKOJOTMYECKHX MpoOsieM, BIHUSHUA HKOHOMUYECKHX
MIPOLIECCOB Ha COCTOSIHUE IPUPOTHON U COLIUATIBLHOU CPEIbL;

OCO3HAHUS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTMIKEHHM XUMHUU [UIsl pEUIeHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUM, MPUHOCSIIUX BpEI OKpYKalolled NPUPOIHON cpesie, YMEHHs
MIPOTHO3UPOBATh HEONArONPUSATHBIE SKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMbBIX ACUCTBUNA H
MpeI0TBpAaIIaTh UX;

HAJIMYUS PA3BUTOTO SKOJIOTMUYECKOTO MBIIUICHHS, SKOJOTHYECKON KYIbTYpPbI, OIBITA JESTEIbHOCTH
OKOJIOTHUECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTUBHOM M COIMAIBbHON TMpPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO MPOTUBOCTOSATH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 O0OIIIECTBEHHON MIPAKTHKHY;

MMOHUMAaHU CreMUUKA XUMHH KaK HayKd, OCO3HaHMs €€ posiu B (OPMUPOBAHUU PALMOHAIBEHOTO
HAyYHOTO MBIIUIECHUS, CO3/IaHUU IEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YEIOBEKa, B MO3HAHMHM MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHWU MPOoOIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;



yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUH JJIsi COBPEMEHHON UMBWIM3alUU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTU M BaKHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepHallbHOM KYJIbTYpBI,
peleHnn rI00aJbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YENOBEUECTBA — CHIPHEBOW, YHEPTETUUECKOM,
MUIIEBOM M SKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00SCIIEYEHNH YCIOBUN YCIEIIHOTO
TpyZa ¥ 3KOJIOTHYECKH KOM(OPTHOH JKNU3HU KaXKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAaHHUsI CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMbIe 3HAHUS /IS aHauu3a M OObSICHEHHS
SIBJIGHUH OKpPY)KAIOLEro MUpa U IMPOUCXOIAIIMX B HEM HM3MEHEHMH, yMEHUs JejaTh O0OOCHOBAaHHBIE
3aKIIOYCHUSI HA OCHOBE HAyYHBIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IENBI0 MOJYYSHHS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHMS JJIs pelleHus npobieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUM IO XMMHHU B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPhecCHOHATBHON e TENTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS YUEOHOTo TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JUIS  (OPMHPOBAHUS  MHPOBO33PCHHS  OOYJAIOMIMXCS  MEXIUCIUTUITMHAPHBIC
(MexmpeaMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOUIMe IEeJOCTHOCTh HAyYHOW KapTUHBI MUpA U
crenu(puKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrusl,
SBJICHUE, TPOLECC, CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCcaJbHble YyueOHble JAeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHBIE, DETYISITHBHBIC),
obecneunBaromue (GopmupoBaHue (YHKIMOHAJIBHOW TPAMOTHOCTH W COLUUAIBHOW KOMIIETEHIUU
00yJaroIMXcs;

CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEeXAUCLIUIITUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIC y4eOHbIE ICHCTBHS B MO3HABATEIBHON W COLMAILHOM
MIPaKTHKE.

MertanpeaMmeTHble  pe3yapTaThl  OTPa)KalOT  OBJAJEHHWE  YHHMBEPCAIbHBIMU  Y4€OHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEENATh IeNIU ACITeTbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISMU;

MCII0JIb30BaTh MPU OCBOCHUM 3HAHHI MPHUEMBI JOTHYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIE
MPU3HAKUA TIOHATUN M yCTAaHABJIMBATh MX B3aWMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS IS
00BsICHEHUS OTACNBHBIX ()AKTOB U SBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIMH BEIIECTB M XUMUYECKIX PEAKIIHIA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, TIO0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS] B PACCMaTPUBAEMBIX SBJICHHSX, (OPMYIHPOBATh BBIBOJABI U
3aKITIOUEHUST;



MPUMEHSTHh B TPOIECCE TO3HAHUS, UCIOJIB3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATE MOJICIBHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CHMBOJI) DJIEMEHTA, XMMHYECKast
dbopmMyra, ypaBHEHNE XUMHYECKON PEAKIINN — IPU PEIICHUN YU4EOHBIX TTO3HABATEIBHBIX U MPAKTUYCCKIX
3a/a4, MPUMCHITh Ha3BaHHBIC MOJICIBbHBIC MPEACTABICHUS JJs BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUICCKUX PEAKIIHM.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BIIQICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUICCKUX PEAKITUH;

(dbopMyITUpOBaTh IS U 3a/1a4l UCCIICIOBAHUS, MCIIOIh30BaTh MOCTABICHHBIC U CAMOCTOSITEIHLHO
chOpMyITUPOBAHHBIE BOMPOCH B KayecTBE HWHCTPYMEHTA IO3HAHUS W OCHOBBI Ui (POPMUPOBAHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CY)KJICHUH;

BIIQJICTh ~ HaBBIKAMHU  CaMOCTOSITCILHOTO  TUIAHUPOBAHUS W TPOBEACHHUS  YUICHUUICCKHUX
IKCMIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAONIOAAaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATE €T0 PE3YNIbTaT, (OPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
PE3yIIbTaTOB MCCIIEAOBAHUS, COCTABIIATE 000CHOBAHHBIN OTUET O MPOJICIIAHHON padoTe;

MPUOOpPETaTh OMBIT YICHHUYECKOW HCCIICOBATEIILCKOH W TPOEKTHOW JIESATEIBHOCTH, MPOSBIISITH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY TIOMCKY METOJOB pEIICHHS MPAKTUYSCKUX 3aj1ad,
MIPUMEHCHHIO Pa3JINIHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCSA B Pa3IMYHBIX HMCTOYHHMKAX WH(OpMarmu (HAyIHO-TIOMYJSIpHAS JINTEPaTypa
XHUMHYECKOTO COJICpPKaHHMs, CIIPABOYHBIC IMOCOOUs, pecypchl MHTEepHETa), aHATH3UPOBATH WH(HOPMAITUIO
pPa3IMYHBIX BUJOB W (GOpPM TIPEICTaBICHHS, KPUTHUYSCKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPECUYUBOCTB;

(dhopMyIUpOBaTh 3apPOCHl U MPUMEHSATh Pa3JIMYHbIC METOJbI IPU MOUCKE B O0TOOpE MH(OpMAIHH,
HE0OXO0IUMOM TS BBITIOJTHEHUS YIeOHBIX 337124 OTPEACIEHHOTO THIIA;

MPUOOpETaTh OMBIT  HWCIOJB30BaHUSA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TCXHOJIOTHMH W
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITCIIBHO BBIOMPATh ONTUMAIBHYIO (POPMY IIPEICTABICHUS HHPOPMAIUH (CXeMBbl, TpaduKH,
JMarpamMMbl, TaOJTUIBI, PUCYHKH H JIPYTHE);

HCII0JIb30BAaTh HAYYHBIM S3BIK B KAYECTBE CPEJCTBA NMPH pabOTe ¢ XUMHUYECKOW HH(OpPMAIIMECH:
MPUMEHATh MEXIpeaMeTHble ((pH3MYecKHe W MaTeMaTHYeCKHe) 3HaKH W CHUMBOJIBL, (OPMYJIBI,
a0b0peBHUaTyphl, HOMEHKJIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAaeMOW TEeMbl B XOJE JHWajora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJCH, (POPMYIHUPOBATH CBOU IPEIUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS TMPEII0KCHHOM
3aJ1auH;

BBICTYIIaTh C MPE3CHTAIlMe pPe3yJbTaTOB II03HABATEIBHOW JCATEIBHOCTH, TOJyYCHHBIX
CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH IIPU BBIMOJHEHHH XMMHYECKOI'O SKCIICPUMCHTA,
MPaKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealu3alui y1eOHOTO MPOeKTa
1 (hopMynHpOBaTh BBIBOBI 10 Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MyTEM COTJIACOBAHUS TO3UITUI
B X0JIe 00CYX/IeH!Us 1 0OMeHa MHEHUSIMHU.

OBiageHHe YHHMBEPCAJIbHBIMH PEryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO MJIaHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENBHYIO ACITEIbHOCTD, OTPEACTsis
e€ Ienu W 3aJaud, KOHTPOJHPOBATh M IO Mepe HEOoOXOTUMOCTH KOPPEKTUPOBATh MpeiiaraeMblit
QITOPUTM JEHCTBUM TpU BBIMOJHEHWH YYEOHBIX W HCCIENOBATENIbCKUX 3a/ad, BbIOMpaTh Haunboiiee



3¢ deKTUBHBINA CTOCO0 MX pENICHHUS C Y4ETOM IMOJyUYEHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKHX
peaKkuusx;
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHU O XUMHUYECKOH COCTaBJISIONICH ©CTECTBEHHO-HAyYHOM
KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUH SIBJICHUMA MPUPOJIBI, B (POPMUPOBAHUYN MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIbHOW I'PAMOTHOCTH, HEOOXOJUMOW ISl PEUIeHUs MpakTHYEeCKUX 3agad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHWUW, KOTOpas BKIJIIOYAET: OCHOBONOJArarollue MOHSITUS
(XMMUYECKMII ~ 3JIEMEHT, AaTOM, OJJIEKTpOHHasg  O00OJloOYKa aroma, MOJEKYyjla, BaJIEHTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHUECKasl CBS3b, CTPYKTypHas Gopmyna (pa3BEpHYyTas U COKpalEHHas),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, YriaepoJHbI cKeneT, (PyHKIHOHaJIbHAs TpPYIIa, pajuKal,
M30MepHsi, U30MEPhl, TOMOJIOTHUECKUN PsJ, TOMOJIOTH, YIJI€BOJOPOIbl, KUCIOPOJ U a30TCOJepIKalline
COEJIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COEAUHEHUS); TEOPUH U
3aKOHBI (TEOpHUsI CTPOEHHUs OpraHmueckux BemecTB A. M. BytiepoBa, 3akOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH;, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallue B
OCHOBE TIOHMMaHUS MPUYNHHOCTH U CUCTEMHOCTH XMMHMUYECKUX SBJIEHUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJTYYCHUHU M OE30MaCHOM HCIOJIb30BAHUHM BaXKHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM AEATETbHOCTH YEJIOBEKa;

cOpMHUPOBAHHOCTh YMEHHUHN BBIABIATH XapaKTE€pHbIe NPU3HAKU TOHATUHN, YCTaHABIMBATh HX
B3alMOCBS3b, HCIIOJI30BaTh COOTBETCTBYIOLIME TIOHATUS TIPU OIKUCAHUU COCTaBa, CTPOCHUS H
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHUH HUCIOJIb30BaTh XUMHMYECKYH0 CHUMBOJIMKY JUIS  COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOI) (GOopMya OpPraHMYEeCKHX BEIIEeCTB H
YpaBHEHUH XHMHYECKHUX pEaKLUi, H3rOTaBJIMBAaTh MOJEIH MOJEKYJI OpPraHUYECKUX BEIIeCTB s
WUTIOCTPAIMK UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBAThH MPUHAIICKHOCTh U3YYEHHBIX OPraHNYEeCKHX BEIECTB
M0 UX COCTaBY U CTPOCHUIO K OIpe/IeIEHHOMY KJacCy/Tpymie coeAnHeHuH (yriieBOJOPObl, KUCIOPO U
a30TCOJIEpIKAIINE COCIUHEHUS, BBHICOKOMOJIEKYJSIPHBIE COEIUHEHMs), JaBaTh WM Ha3BaHUSA IO
cucremaruueckoil Homenkiarype (IUPAC), a Taxke NpUBOAWUTH TpUBUAIbHBIE HA3BAHUS OTICIBHBIX
OpraHMYECKUX BEIIeCTB (ITWJIEH, TMPOINMUJICH, aleTUIeH, STWICHIJIMKONb, TIUIEpUH, (EeHOI,
dbopmanpaerus, aneranbAeruj, MypaBbUHAs KHCIOTa, YKCYyCHas KHUCJIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBAs KUCIIOTA, MIII0K03a, PPyKTO3a, Kpaxmall, HEeJUTI0I03a, TJIMIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEACATh BHAbI XUMUYECKOW CBS3H B OPTaHMYECKUX COCIMHEHMSIX
(oMHApHbIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH MOJIOKEHUSI TEOPHUH CTPOSHUS OPraHMYeCKUX BEIIeCTB A.
M. ByrnepoBa ansi 0OBSICHEHHs 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTAaBa M CTPOCHMS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHEe M XMMHUYECKHE
CBOMCTBA TUIMMMYHBIX MPEJCTABUTENCH PA3IMUHBIX KJIIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, TUJICH,
NpoNuiIeH, anerusieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH30i, METaHO], 3TAHOJ, ATUJICHIJIUKOJb,
TIIALEePUH, (EHOJ, aleTanbJeruj, MypaBbUHAs U YKCYCHAash KHCIOTHI, TTIOKO3a, Kpaxmal, IEeJUTI0N03a,



AMUHOYKCYCHAsi KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETHYECKYIO0 CBS3b MEXKAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA C MCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIIEBOJAOPOTHOTO CHIPhS (HEPTH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI HMX TMEpPepadOTKM H TPAKTUYECKOE TNPUMEHEHUE NPOAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHW TPOBOJHUTH BBIYUCICHUS T0 XUMHUYECCKHM YypaBHEHUSM (MacCChI,
00bEMa, KOJMYECTBA MCXOTHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIESCTB WIH MPOIYKTOB PEAKIUH);

cOPMHUPOBAHHOCTh yMEHUU BIIAJICTh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METOJIaX HAyYHOTO
MMO3HAHUS, WCIOJIb3YEMBbIX B XUMHUHU TPU H3YyYCHUHW BEIIESCTB M XUMHUYCCKHX SIBICHHN (HAOIIOACHHE,
U3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHNE), WCIIOIL30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS
MPUHATHS PENICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUSAX, CBS3aHHBIX C BEIIECTBAMH H UX
MIPUMCHCHHUEM;

chOpMUPOBAHHOCTh YMEHHUN COOJIOaTh TIpaBWjIa TOJIb30BAHUS XHMHUUYECKOW TMOCYIOH W
abopaTOpHBIM O00OpYIOBAaHHEM, a TakKXKe TMpaBHJia OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIITOJHATh XUMHYCCKHI SKCIIEPUMEHT (TIPEeBpAIICHUS
OpPraHWYECKUX BEIIECTB MPU HATPEBAHWH, MOJIydCHUE ATHIICHA M M3yYCHHE €r0 CBOWCTB, KAYCCTBCHHBIC
pEeaKIuu OpraHUYeCKHX BEIISCTB, JACHATYpaIus OCIKOB IMPH HArpeBaHUM, IIBETHBIC PEAKIUH OCITKOB) B
COOTBETCTBUH C TMpaBUJIAMU TEXHUKH OE30MMaCHOCTH TPHU OOpalleHUH C BEIIECTBAMU U JaOOPaTOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3YJIbTaThl XHMHYECKOTO IKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuii U GOopMyIHPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUHM  KPUTHUECKH  aHAJU3UPOBATh XMMHUYECKYI0  HH(OPMAIHIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeAcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

chOpMUPOBAHHOCTh YMEHHUH COOIOIATH TMpaBUiia DKOJOTHYECKH IEIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOM AEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3JI0POBBbS U OKPY)KAIOIIEH MPUPOAHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE€ OPraHU3MbI ONPEACTIEHHBIX OPraHHUYECKUX
BEIECTB, MoHWUMAas cMmbicn mokazatens [I/IK, mnosicHaTe Ha mnpuMmepax crnocoObl yYMEHbBIICHUS U
MpeI0OTBPAILlEHUS] KX BPEIHOTO BO3ACUCTBUS HAa OPraHU3M UEJIOBEKa;

Ui 00Y4YarOIIUXCsl C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOYyYarOMIMXCSA: YMEHHUE HCII0JIb30BaTh pelibe()HO-TOYCUHYIO

cuctemy o0o3nauenuii JI. bpaiins mist 3anucu XuMu4eckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI Kypca «O01as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

cOpPMUPOBAHHOCTh TPEJACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH eCTECTBEHHO-HAy4YHOM
KapTUHBI MUPA, POJIM XMMHU B TIO3HAHUU SIBICHUN MPUPOJIBI, B (DOPMUPOBAHUN MBIIIIEHUS U KYIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW ISl PEUIeHUS MPaKTHYEeCKUX 3aaad H
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEe;

BJIaJICHUE CHUCTEMOM XHMMHMUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe MOHITHS
(XMMHYECKHU SIIEMEHT, aTOM, U30TOII, S-, P-, 0- 3IEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJEHTHOCTb, 3JEKTPOOTPUIATENLHOCTh, CTENEHb OKHCICHHS, XUMUYECKas CBS3b
(KoBalIeHTHAsl, MOHHAS, METATNYecKas, BOJOPOIHAS), KPUCTAJUTMUECKAsl PEIIETKA, TUIBI XUMHUYECKUX
peakluii, pacTBOpP, BIIEKTPOJUTHI, HEIICKTPOJUTHI, SIEKTPOIUTHYECKAs AUCCOLUALUS, OKUCIUTEIb,



BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaKINi, XUMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHS
3NEKTPOJIUTUYECKOM JuccolMaluu, nepuoanueckuii 3akon 1. . MenaeineeBa, 3aKOH COXpaHEHHSI MACChI
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHH MPU XUMHUUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHHM, MHPOBO33PECHUECKHUE 3HAHUS, JEKallie B OCHOBE MOHUMAaHUs
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTMYECKHUE CBEICHHUS O CBOMCTBAX, COCTaBE,
MOJIyYeHUU ¢ OC30TaCHOM HCIIOJIb30BAHMHM BAKHCUIIUX HEOPraHWMYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JIeATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATh XAPAKTCPHBIC TPU3HAKH TIOHATHH, yCTAaHABIMBATh WX
B3aMMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE IMOHSITHS MPU ONMUCAHUM HEOPTaHUYECKUX BEIIECTB M UX
IIpEBpALICHUN;

chOpMUPOBAaHHOCTh YMEHUM HMCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHUS (HOPMYI
BEIIECTB M YypaBHEHMH XHMHUYECKHUX peakiuii, cuctemarnieckyro HomeHkiarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OT/JEIHHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIN Ta3, YIJIEKUCIBIN Ta3, aMMHUaK,
raméHasi U3BECTh, HeTaEHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUW OMPENEIATh BaJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHHUSX PA3JIUYHOTO COCTaBa, BHUJ XUMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS,
MeTaJUTMYecKasi, BOJOPOAHAS) B COSAMHEHUSAX, THIT KPUCTAUIMUECKON PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJIEKYJISIpHAs, WOHHAs, METAJUTMYECKas), XapakTep Ccpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCANHEHHUI;

chOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKHX BEIIECTB IO MX
COCTaBY K OMNpeAeNEHHOMY KJIAacCy/TpylIe COeIWHEHUN (IIPOCThIe BEIIECTBA — METAJIBI U HEMETalIbl,
OKCH/Ibl, OCHOBaHHMsI, KUCIOTHI, aM(POTEPHbIE THIPOKCUIbI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pPaCKpbIBaTh CMBICT Tepuoauyeckoro 3akoHa [I. M. MennaeneeBa u
J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

cOpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
aneMeHToB 1—4 mnepuonoB Ilepmogmyeckoil cucrteMbl xumudeckux saeMmeHToB Jl. M. Menneneena,
UCIIOJIB3Ysl TMOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHMTANIN», «IHEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU HW3MEHEHUS CBOMCTB XMUMHYECKHUX 3JIEMEHTOB M HMX COCAUHEHUM IO MEepuojaM |
rpynmnam Ilepuoanueckoit cucrembl xuMuueckux 3memenToB . Y. Menaeneena;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATHh CYIIECTBOBAHUE IE€HETUYECKOM CBS3H
MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C IIOMOIIbIO YPAaBHEHHIl COOTBETCTBYIOUIUX XHUMHUYECKHUX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATH XMMHUECKHUE PEAKIIUU TI0 Pa3InYHbIM MPU3HAKAM
(uuciay ¥ cocTaBy pearupyrolluX BeLIECTB, TEIIOBoMY 3G (eKTy peakiuu, HW3MEHEHUIO CTeleHeH
OKHCJICHUS SJIEMEHTOB, 00pAaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUW COCTAaBJISITh YpPaBHEHHS PEaKIUil Pa3lIMYHBIX THUIOB, TOJHBIE WU
COKpaIIEHHbIE YpaBHEHHS peakluii MOHHOTO OOMEHA, YUYUTHIBASI YCJIOBHSI, MPH KOTOPBIX ATH PEAKIUU
UIYT 10 KOHIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJWTH PEAKIUU, MOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIHii;



c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOHW pEaKkIuu OT
pa3nuYHbBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO
BozaeiictBus (nmpunuun Jle llarense);

cOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAIlIMe B OCHOBE
MIPOMBIILIJICHHOTO TMOJYYeHHs] CEPHOM KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEICTaBICHUMN
00 00IMX HAYIHBIX MPUHIUIIAX U IKOJIOTUICCKUX MPOOIeMaxX XUMHIECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJINUTH BEIYUCIICHHS C HCIIOJIH30BAHUEM MTOHITHS «MACcCOBast JIOJIS
BEI[ECTBA B PACTBOPE», 0OBEMHBIX OTHONICHHUH T'a30B IPH XUMUYCCKUX PEAKIIUIX, MACChl BEIICCTBA WIIH
00BbEMa Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM OOBEMY OJHOTO M3 yYacTBYIOIIMX B
peaKiuu BEILIECTB, TEIUIOBOro 3(@eKkTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIPEBPAIICHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh YMEHHUN COOJIOJaTh TIpaBWjIa TOJIb30BAHUS XHMHUUYECKOM TMOCYIOH W
nabopaTOpHBIM 00OpYIOBaHUEM, a TakKe NpaBMia OOpalieHHs C BEIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITOJHITh XUMHYCCKHNA dKCIIEPUMEHT (Pa3JIosKeHUE
MepoKcHIa BOJAOPOJa B MPUCYTCTBUU KaTajau3aTopa, OIpeleseHHe CpeAbl PacTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIHMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIy, peaKkIiu HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIUK Ha CynbdaT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI,
Ha KaTHMOH aMMOHHUS, pelIeHre dKCIEPUMEHTAIBHBIX 3a1ad 1mo Temam «Metamibe»y u «Hemertamibsy) B
COOTBETCTBUH C TMpaBUJIAMU TEXHUKH OE30MMaCHOCTH TPHU OOpalleHUH C BEIIECTBAMU U JaOOPaTOPHBIM
000pyI0BaHUEM, TIPEACTABISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (DOpME 3alncu ypaBHEHHI
COOTBETCTBYIOIIUX peakiuil u GopMyIUpOBaTh BHIBOAbI HA OCHOBE 3TUX PE3yJIbTAaTOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUHM  KPUTHUECKH  aHAJU3UPOBATh XMMHUYECKYI0  HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

c(hOopMUPOBAHHOCTh YMEHUH COOJIO/IATh MpaBUJIa IKOJOTHYECKU I1€7eCO00pa3HOTO MOBEACHUS B
OBITY U TPYIOBOM NEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBBS U OKpPY)KAIOLIEH MPUPOAHOMN
Cpelbl, 0CO3HABATh OMACHOCTh BO3JEMCTBHS Ha >KHMBBIE OPraHU3Mbl OMPEIENEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHaTe Ha mnpumepax crnocoObl YMEHBIIEHUS W IPEIOTBPALICHUS HUX
BpPEJHOTO BO3/JICHCTBUS HA OPTraHU3M YeJIOBEKa;

Ui 00Y4YarOIIUXCsl C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOYyYaroMIMXCSA: YMEHHE HCIOIb30BaTh pPeNbe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIEeBOIOPOABl — aJTKAHBI 2
59 HenpenenbHble yrieBoI0pOIbl: alIKEHBI, 6 1
' aJIKaJJMECHbI, aJIKUHbI
2.3 ApomaTHYEeCKHe YriIeBOI0POAbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJI0POIOB U 3 1
' ux nepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue opranndeckue coeJuHeHust
3.1 Cnuprel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' CnosxHbie dQUpbI
3.3 VrneBoanl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0uepmamne OpraHun4e€CKue COCAUHECHUS

4.1 AMuHBI. AMUHOKUCTIOTHL. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumenoBaHue pa3aesioB u TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHu4eCKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifg
5 Mertan u 3TaH — OpocTeuIme 1
MIPEICTaBUTEIIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE 1
MIPEICTAaBUTENH aJTIKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO Kay4yKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YriaeBO0POIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam
[TpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOJIYKTHI €€ mepepaboTKu
[TpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJICKYIIbI, (PHU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAasI

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENIH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MPOIIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
Ouooruueckas poJib KUpPOB
VYrneBopl: cocTaB, KiIacCUPUKAIIHS.

27 Baxwuelinne npencTaBuTeNu: IiI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m1r0103a Kak IprupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaliyue opraHuuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKimoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

Xumus, 10 knacc/ IN'abpuensu O.C., Octpoymon WU.T"., Cnankor C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemenune»,2021 r
Xumus, 11 knacc/ IN'abpuensu O.C., OctpoymoB WN.T"., Cnankor C.A.,

AxrmmonepHoe odmectBo «M3matenbctBo «lIpocBemnienue»,2021r.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumusi(6a30BbIiypoBeHb ). Peannzaniys oOpa3oBaHus: METOIUYECKOE TOCOOUE ISl
yunrens / Kapepuna A. A., [Tuayruna I'.B.; nmox pen.I'. B. ITuuyrunoii. M. :

OI'BHY «MHcTuTyT cTpateruu pa3Butus oopazoanust PAOy, 2022 81 c.:ui.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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