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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DenepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
ydyeOHOro mpenmeTra «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccubickoit
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE 0OO0pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPEEICHUIO
oO1mielt cTpareruy 00y4ueHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs M TpeOOBaHUW K YPOBHIO TOJITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pOBBIO M NIpHUPOAHOW cpene. Peamusyercs xumuyeckoe oOpa3oBaHHE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMme 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJLI M B MATEPHAIBHON XU3HMU OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efleil MW NPUHILHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0co0yi0 pojb B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAaHHUS



BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOLIETO MHUPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XHMHUSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
OHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B coorBercTBHM ¢ OOHmMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs» — SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOm@as W HeopraHWyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM 10 HEOPTaHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUMA U3 OOUIEH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3yYEHHUH
npenMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpPMHpOBaHA B TPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYECHHIO Yy4eOHOro Marepuajga u oOycClIOBIeHa
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCOMHEHUN, a TAaKKE Ha YpPOBHE CTEPEOXHUMHUYECKHMX U  DJIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHs MEPBOHAYATLHEIC
MPEACTABIECHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydarouMcesl MPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE



MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3ULUH,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHUHU, a TAKKE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIONIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMUH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH HHPOPMAIUIO U
OpPUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTaHHOTO  ypPOBHS  U3Y4YEHUS  OPUCHTHPOBAHO  Ha
dopMupoBaHue y 00Yy4aIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI NMOHUMAaHUS
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh NPHUPOAHBIX SBIECHUN NyTEM OKCIEpPUMEHTa W
pEelIeHHs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] YHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHMUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmnnmanme pemieHus 3ajad  BOCIUTAHUS, Pa3BUTHS U COLMAIMA3AINU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
collepKaHUsI M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OPMHUPOBAHUE
VHUBEPCAIBHBIX y4YEOHBIX JCHCTBUHM, UMEIONMX 0a30BO€ 3HAYCHHUE IS
pPa3sTUYHBIX BHJIOB JIEATCNBHOCTH: pEIICHHS Mpo0sieM, TMOHWCKa, aHaiu3a U
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHICCKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIETO 00pa30BaHMs, IIPH ONPEACICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU LEeJed HW3Y4YeHHUsl MpeIMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOW HAYKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YeJOBEKa M KaK OJIHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOJMYECKONW TOUYKHM 3PCHHS TaKOW IMOJXOJ K OMPEIACICHHUIO IeleH H3ydeHUS
MIpeIMETa SBISICTCS BIIOJHE OTPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3YYCHHS TPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sIBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JIeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE sI3bIKAa HAyKH, YCBOCHHE W TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHYCCKUX SIBICHHIM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITIOCOOOB JCATCIBHOCTH, CBA3aHHBIX C HAOJIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM  IPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepikarenbHas XapakKTepUCTHKA IeJeil U 3a7a4 U3y4eHus
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpefHero odimiero oopazoBanusi. Ceroas B
NpernojjaBaHud  XMMHUM B OOJbIIeH  cTenmeHu OTAAETCs  NPENNovYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYEHUS 3HAHWM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THM TpU M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAauEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a49H, KaK:

ajanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMUYHO PAa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue 'y OOYYarOIMIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIN), WMEIIINX YHUBEpPCAJIbHOE 3HAYCHUE JUIsI DPA3THYHBIX BUIOB
JESTENBHOCTH: PEIIeHUs MpoOieM, TONCKa, aHam3a U 00paboTku wHbOpMAITIH,
HEOOXOMUMBIX JUIsI TIPHOOPETCHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XWUMHUHU, a TakkKe s OICHKH C TO3HIUI



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMUYECKHUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
COCOOHOCTEN 00yYarOIUXCS: CIIOCOOHOCTU CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBPEMEHHbIE UH(POPMALIMOHHBIE TEXHOJOTUHU ISl MIOMCKA M aHajdu3a Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCSA ACCOLUUATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII0aTeNIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BAXKHOM pOJIM B PEUICHUHU TJI00aJbHBIX MpOOIeM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW [UJISl TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4yncIo 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS] XUMUH, Ha 0230BOM YPOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYecKuX BewecTB. [omonorus, wu3omepuss. XHUMHYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMINNN MpenCTaBUTENb AQlKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. IIpUpOaHBI ra3 W IOIYTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro NepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHOMPOU3BOAHBIX, IPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE STUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METaHOMIAa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOII.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjlacca KUCIIOT, peaklns dTepuuKaiim), NoJydyeHUEe U MPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c10HbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
HeuoNio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmayia (TUIpOIIu3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KauYe€CTBEHHBIE PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCICHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalire OpraHuuecKiue CoeTMHEHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OETKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUH, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XUMUHU B
10 kmacce OCYHIECTBISETCS 4Yepe3 HCHOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX MOHATHM, TaK U NOHATUMN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, Kiaccu(uKaius, NepUoAUUYHOCTb, HAOIIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®usuka: Martepus, DJHEPrus, Macca, aToM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperartHoe COCTOSIHUE
BEUIECTBA, (M3UUECKHUE BEJIMYUHbBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHOoNMorus: MNHILIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHUTAHUS,
MOIOIIME CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUANIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

MOHHBIC MaTepualbl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuayibl s
AIIEKTPOHUKH, HAHOMATEPHAIbl, OPTaHUYECKUE U MUHEPAIbHBIC YI0OPCHHS.

XuMHUS W 30pOBbE 4YEJIOBEKA: IpaBujia MCIIOIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIB30BAHMS IMPENapaToB OBITOBON XUMHH
B IOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3e€H TpU  HW3YYCHHH  OOmer w
HeopraHmueckoi xumuu B 11 Kiacce OCyIIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMUX €CTCCTBCHHO-HAYYHBIX TIIOHATHH, TaK W TOHATUH, SBJISIOIIUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTEeCTBEeHHO-HAYUYHBIC TMOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCU(HKAIMA, TECPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUYECKU YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECCTBA, (PU3MUCCKUE BEITMYMHBI U CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kmetrka, oOpraHu3M, OJKocucTema, Owuocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MmuHepanabl, TOpHBIE TOPOJIBI, MOJE3HBIE MCKOIMAEMbIE, TOIJIUBO,

PECYPCHI.



TexHomorus: XumMu4yecKas IMPOMBIIIIJICHHOCTb, MCTAJLIYprus, IMpou3BOJICTBO
CTPOUTCIIBbHBIX MAaTCpPHUAJIOB, CEIIbCKOXO03SMCTBEHHOE IMpON3BOACTBO, IHIICBAA
IMPOMBIINIJICHHOCTD, (bapMaHGBTHHGCKaH IMPOMBIIIIJICHHOCTD, IMPONU3BOACTBO
KOCMCTHYCCKHX IIPCIapaToB, IMPOMU3BOACTBO KOHCTPYKIHMOHHBIX MaTCpHUaJiOB,
QJICKTPOHHAA NPOMBIIIIICHHOCTb, HAHOTCXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
00pa30oBaHus SABISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJIAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MNPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABaTEJbHBIX MOTHBOB B TMOJYYCHUH U TOCJEIYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuid pa3IuyHOTO poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX BpEIl OKPYXKAIOIIEh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMAaHUCTHUYECKON HAMNpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMUIMHBI, OOECICUCHUH YCIOBUM
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JUUISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYaLUsAX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3IMuYHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIpEIMETHBIE) OOIEHAYyUHbIE TOHSTHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEMa, HAy4YHbIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y49eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHUKATUBHBIMU W PETyJISATHBHBIMHU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENIATh eI ACATEAbHOCTH, 3ajaBasi IMapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJISI OOBSICHEHUs OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXXJEHUs (MHAYKTHUBHBIE, JI€YKTUBHbBIC, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBLHO TMPOTHO3UPOBATh €ro pe3yibTar, (OpMYIUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIPAaBOYHBbIE MMOCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orbope wuHbpoOpManuu, HEOOXOAUMON MJisi BBINOJTHEHHUS Y4EOHBIX 3ajau
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaimuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBa
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIbHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessss e€ IeNu W 3aJauyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUUYECKHUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpalléHHAas), MOJIb, MOJSpHAas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (DAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB MW YPaBHEHHH XMMHUYECKHX pEaKIIHil,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHUYECKUX BEHIECTB MO HMX COCTaBY M CTPOCHHUIO K ONPEICIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTMEJIbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPOMUIIEH, AlETUJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHIBl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTAaBa U CTPOECHMS; 3aKOH COXPAaHEHHUS MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BENIECTBA WJIM MPOAYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIONB3YEMbBIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA TOJIb30BAHUS XUMHYECKOM
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh yMEHHH TUIAHUPOBATh U BBHIMOJNHSATH XUMHUUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHM OE30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKA aHAITU3UPOBATH XUMUUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl U OKPYKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMUYECKHUX

dbopmyi.
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3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0 bubnnorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edso0.ru/7f41bf72
Teopust cTpoeHUST OPTaHUIECKUX
2 coequHenuii A. M. Bytiieposa, eé 1 0 0 bubmorexa LOK
- - DYHICPOBd, https://m.edsoo.ru/7f41bf72
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuduxanuu
OpraHMYECKUX BEILECTB.
3 Homenknarypa (cucreMaruueckasi) u 1 0 0 bubmorexa IOK
P https://m.edsoo.ru/7f41bf72
TPUBHUAJIbHbIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnnoreka [JOK
TOMOJIOTUYECKUH PsJT https://m.edsoo.ru/7f41bf72
5 MertaH u 3TaH — npocTeuIme 1 0 0 bubnuoreka [JOK
MPEJICTAaBUTEIN aJTKAHOB https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
6 An : i 1 0 0
KEHBI: COCTaB U CTPOEHHE, CBOICTBA httos://m.edsoo.ru/7fALbF72
7 OTUJIEH U IPOIMUJIEH — MPOCTEHNIINE 1 0 0 bubnnoreka [JOK
MPEJICTABUTEIN aJTKEHOB https://m.edsoo.ru/7f41bf72
[Ipaktuyeckas pabora Ne 1.
8 «[lony4yeHne sTHIIEHA U U3YYEHHE €TO 1 0 1

CBOWCTBY



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Anxanuensl. byraguen-1,3 u

9 Metunbyraauen-1,3. [lomyuenue Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72

CUHTCTHUYECKOTO KaydyyKa ¥ PE3UHBI
AJNKUHBI: cOCTaB U 0COOEHHOCTU

10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
AlleTuneH — MpoCTeUInii https://m.edsoo.ru/7f41bf72
MPEeACTaBUTENb ATKUHOB

11 Beraucnenus o ypaBHEHHUIO
XUMHYECKON PEeaKIINH

12 ApeHbl: 6EH30J1 ¥ TOITYOJL. bubnuoreka [IOK
TOKCMYHOCTH apeHOB https://m.edso0.ru/7f41bf72
I'emetnueckas CBSI3b YIIIEBOJOPOIOB,

13 MPUHATICKANTUX K pZ;HH‘IHJI;[II\/II) " bubnmorexa [JOK

https://m.edsoo.ru/7f41bf72

KJ1accam
[IpupoiHbIE UCTOYHUKHT

14 YIJIEBOJOPOJIOB: MPUPOIHBIN Ta3 U bubnuoreka [IOK
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/7f41bf72
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU

15 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 u bubnuoreka [JOK
MOIyTHBIC He(PTSIHBIC T'a3bl, HEPTH U https://m.edsoo.ru/7f41bf72
MIPOIYKTHI €€ mepepadoTKu

16 KontponbHas pabota no pasaeny
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI: bubnnoreka [JOK
METaHOJ U 3TaHoJI. BomopoaHas cBs3b https://m.edsoo.ru/7f41bf72

18 MHOT0oaTOMHBIE CITUPTBHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TJIMLHCPUH

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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@eHOJI: CTPOEHUE MOJIEKYIIBI,

19 ¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA bubmiorexa LIOK
’ https://m.edsoo.ru/7f41bf72
MIPUMCHCHHE
20 Anprerunsl: GopMaibaerua U bubnuorexa [JOK
aneTanpJeru. AeToH https://m.edso0.ru/7f41bf72
OAHOOCHOBHBIE MPEENIbHBIE
21 KapOOHOBBIE KUCJIOTHI: MypaBbUHAS U bubmorexa HOK
P $ VP https://m.edso0.ru/7f41bf72
YKCYyCHas
[IpakTnueckas padora Ne 2.
22 «CBoMicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)
CreaprHOBas ¥ OJICMHOBAsA KUCJIOTBHI,
23 KaK MPEJACTaBUTEIN BBICIITUX bubnmorexa [JOK
pe https://m.edsoo.ru/7f41bf72
KapOOHOBBIX KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://m.edsoo.ru/7f41bf72
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCIIOT. [ 'naponu3 bubmorexa HOK
P L AP https://m.edsoo.ru/7f41bf72
CIIOXHBIX 3(UpOB
26 Kupsl: ruiposin3, npuMeHeHue, bubnuoreka [JOK
OuoJIoTHYECKasi POJIb )KUPOB https://m.edsoo.ru/7f41bf72
VYrneBogpl: cocTaB, Kjlaccupukarius.
27 BaxcHeI;mI/Ie npe CTaBI/ITeJE/)I' ) bubmmorexa [JOK
peat | https://m.edsoo.ru/7f41bf72
TIII0K03a, PPyKTO3a, caxapo3a
)8 Kpaxman u nemronosa kak bubnuoreka [IOK
MIPUPOIHBIE TIOJUMEPBI https://m.edsoo.ru/7f41bf72
29 KonTtponsHas pabota no pasaeny

«Kucnopoxaconepxkamiye



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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OpPraHn4eCKUC COCANHCHU

bubmuoreka [JOK
30 Am : 1
HIHBE: MOTHIAMIH 1 it https://m.edsoo.ru/7f41bf72
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
bu6mmoreka [{OK
31 OpPraHWYECKUE COCTUHEHUS, HX 1
https://m.edsoo.ru/7f41bf72
ononornveckoe 3HaueHue. [lenrumbt
32 benku xak npupoaHbIe 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COECTMHEHHUS https://m.edso0.ru/7f41bf72
33 OcHOBHBIE TOHATHUSI XUMUHU 1 bubnuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCMHEHUIN https://m.edsoo.ru/7f41bf72
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJICKYIISIPHBIX COCTMHEHUH 1 bubmmorexa [JOK
YA ’ https://m.eds00.ru/7f41bf72
[InacTmacchl, kKaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«Xumus. 10 xnace. ba3oseiit ypoens» Epemun B.B., [Ipo3noB A.A., Ky3pMeHKO
H.E., Jlynun B.B. [Ipoda

«Xumus. 11 xnace. ba3oseiit ypoens» Epemun B.B., [Ipo3noB A.A., Ky3pMeHKO
H.E., Jlynun B.B. Tepenun B.W. JIpoda

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Epemun B. B. Xumus. 10-11 k. Meroauueckoe nocodue / B.B. Epemun, A.A.
Hposnos, 1.B. Bapranosa. — M.: [lpoda

I'muaka H.JL O6mas xumus: yueoHoe mocooue / H.JI. I'munka. — U3a. crep. — M.:
Knopyc, 2016.

I'muaka H. JI., PabunoBuu B. A., Py6una X. M. 3agaun u ynpaxHeHUs 10 001IIei
XUMHH.

Kyprnan «Xumus B mikoje», razera «l ceHtsaOps» (Www.lseptember.ru)
[Tpunoxenune «XuMus», CAUT WWW.Prosv.ru (pyopuka «Xumusi»)
Wutepuer-mkona «IIpocsemienne.ruy, online kypce u ap. (Www.internet-schooi.ru)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

«Kmacey: http://www.yaklass.ru

denepanbHbIA IEHTP HHPOPMAIIMOHHO-00pa30BaTEIHHBIX PECYPCOB:
http://eor.edu.ru/.

Ennnas komexnus mudpoBhIX 00pa3oBaTeNIbHBIX pecypcoB: http://school-
ollection.edu.ru/.

Nudopmanmonnas cuctema "ExrHoe okHO q0cTyna K 00pa3oBaTenbHBIM
pecypcam": http://window.edu.ru/.

denepanbHblii moptan "Poccuiickoe oopazoanue: hitp://www.edu.ru/.

Oprannyeckasg XuMusi. BU1eoonbITEI

Heopraunueckass xumusa. BuaeoonbITeI



http://www.1september.ru/
http://www.prosv.ru/
http://www.internet-schooi.ru/
http://www.edu.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/?interface=catalog&subject=31
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