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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma Mo XMMHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHA (eaepanbHO 00pa30BaTENbHONW MHPOTPaMMBI  CPETHETO
obmero ob6paszoBanus (POII COO), mpexacraBneHHbix B DenepanbHOM ToCYJapPCTBEHHOM
obpaszoBatenpHOM crangaptre COO, ¢ yuérom KoHuenmuu npenojaBaHMs ydeOHOro IpeaMera
«Xumus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoil denepanuu, peaqu3yrolUX OCHOBHBIE
oOpa3oBaTenbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruM pa3BUTHUS BOCIUTaHUSA B
Poccutickoit ®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue I[lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMBbl 10 XHUMHH, K OMpPEeICHHIO OOIIeH CTpaTeruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs OOYYAIOLINXCS CPEACTBAMHU y4eOHOTo mpeamMeTa «XUMHs» A
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLenTyaibHble nojoxeHus PI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LI€JeH, COAEp)KaHus, pe3ybTaToB OOyueHUs U TpeOOBaHUI K YpPOBHIO
[IOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpazoBaHHMe,  TOJIy4aeMo€  BBITYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHu3al|y, SBISETCS HEOTHEMJIEMON 4acThlo MX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEPILAOIINM
3TANoOM peaju3alMyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX LEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IO3HAHMSI 3aKOHOB
IpUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHSI U OOMICH KyJbTYpHl YEIOBEKa, a TAKKE JKOJIOTUYECCKH
00OCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U NPHUPOIHON cpene. Peanusyercs xumuueckoe
oOpa3oBaHMe OOydYalrIUXCid Ha YPOBHE CpeAHEro obumero oOpa3oBaHUS CPEACTBAMU Y4eOHOIO
npenMera «XHUMHs», COJIEpKaHUuEe U MOCTPOEHHE KOTOPOro OIpPEAEIeHbl B MPOrpaMMe MO XUMHUH C
y4€ToM creuu(UKN HAyKd XUMHUH, €€ 3HAUE€HHS B MO3HAHUM MPHUPOJbI U B MAaTEPUAIbHOMN >KU3HU
o0miecTBa, a Takke ¢ y4y€TOM OOIUX IeJled M MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT 0co0yi0 poJib B COBPEMEHHOMU
LIMBUJIN3AlMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHATIBHOIO HAYYHOTO MBIIIICHHS, B CO3[JaHUE LIEJIOCTHOIO MpeAcTaBieHust 00
OKpY’KaloIlleM MHUpE KaK O €IMHCTBE NMPUPOJAbI M 4YelIOBeKa, KOTopoe (OpMHUpPYETCs B XUMHM Ha
OCHOBE NIOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYSl C APYTMMHU E€CTECTBEHHBIMH HayKaMH, XMMHs CTaja HEOThEMJIEMOU
YacThI0O MHUPOBON KYJIBTYPbI, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO TPYJa M KU3HU KAXKJIOTO dieHa
obOmiectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3UJaTelbHas, Kak HayKa BBICOKMX TEXHOJOIHM
HalpaBlieHa Ha pelIeHHe TNI00aJbHBIX MPOoOJeM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPHEBOMH,
HHEPreTUYECKOM, MUIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBMM ¢ OOmMMHM HENIMH W TNPUHLOUIAMU cpelHero oOmero obpa3oBaHus
conepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil YpOBEHb H3Y4YEHHs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOJATOTOBKY OOYy4YaloIUXCs, HEOOXOIUMYI0 WM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B KHU3Hb COIMyMa,
MPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocTaBigOmKUMU MpeaMeTa «XUMUs» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMUS» U
«O0mas ¥ HeopraHuyeckas: XMMHA», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHHsI KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWI [0 HEOPraHMYECKOW XMMHUU (C BKIIOYCHHEM 3HAHWNA U3
o0mieil XMMHUK) U opraHudeckoi xumuu. PopMHpOBaHUE JAHHON CHCTEMBl 3HAHUU MPH H3yYCHUU



npeaMera 00ecreyrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT00Opa3Hsi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHudeckas
XUMHUs» CHOPMHUPOBAHA B MpOrpaMMe MO XMMHUU HAa OCHOBE CHUCTEMHOIO IMOJIXOAAa K H3YyYEHMIO
yuyeObHOro marepuana u OOyCIOBJIEHa HCTOPHUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAaHUN Ha
ONpPEACIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHUMHHM BEILIECTBA
paccMaTpuBarOTCA Ha ypPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUSI OPraHUYECKUX COCIMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXMMMUYECKHX M JIEKTPOHHBIX NPEACTaBICHUN O cTpoeHuH BemiecTB. CBeneHus 00
U3y4aeMbIX B Kypc€ BEUIECTBAX JAKOTCS B PA3sBUTUUM — OT YIVIEBOJOPOJOB O CJIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COCAMHEHUI. B Kypce OpraHm4eckoil XWUMHH TOJNY4YalOT pPa3BUTHE
cOopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMUYECKOHN CBS3H, KJIACCU(UKALMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT
UX CTPOEHUS, O XUMUYECKON PEaKIIHH.

[lon HOBBIM yriOM 3peHHs B IpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpUBAETCS
U3Y4YEHHbII Ha YPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHMs TEOPETUYECKUH MaTepuan M
(aKTOJIOrMUECKUE CBEACHUS O BEIECTBaX M XMMHUYECKoll peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHuyeckas XUMHsS» OOYYarOIIMMCS HPEOCTaBIIAETCS BO3MOXHOCTb OCO3HATh
3HAYEHUE MEPUOJUUECKOI0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX MO3UIMM, riIy0ke
MOHATh UCTOPHYECKOE M3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IIAIoNei 10 00BICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHHMM, CBOMCTBAX MU
IIPUMEHEHUH, A TaKXK€ O XMMMYECKUX PEaKLUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKAHUS
nornonHsiercs B Kypcax 10 w11 kmaccoB  3ineMEHTaMM  COJAEPXKAHUS, HMEIOLIUMHU
KYJIBTYpOJOTHUECKUIT M NPUKIAJHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHUMAaHMIO
B3aMMOCBS3U XMMHUH C JPYTUMHU HayKaMH, PacCKpbIBalOT €€ poJib B II03HABATENBHON U MPAKTUYECKON
NeSITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBaXXEHHsI K MPOLIECCY TBOpUYECTBA B 00JaCTH
TEOpPUHM M NPAKTUUECKUX MPWIOKEHUH XHWMHH, IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B
OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX POOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh
uHGOpPMALMI0O W TPUMEHATh €€ JUIs MOMOJIHEHHWs 3HAHUM, peIleHUs MHTEIJIEKTYaIbHBIX MU
SKCIIEPUMEHTAJIbHBIX MCCIEIOBAaTENbCKUX 3aJady. B 1menom coxaep)kaHue y4yeOHOro mpeamera
«XUMHS» JAHHOTO YPOBHS H3Y4YEHHs] OPHUEHTHPOBAaHO Ha (OpMHUpPOBaHHME Y OOYUYaIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIi NMOHUMaHHUS (PUIOCOPCKUX HAEH, TaKMX Kak: MaTepuanbHOe
€IMHCTBO HEOPraHWYEeCKOro M OPraHHYecKOro MHpa, OOYCIOBIEHHOCTb CBOWMCTB BEILIECTB HX
COCTaBOM U CTPOEHHEM, MO3HABAa€MOCTh MPUPOJIHBIX SIBICHUN MYTEM SKCIEPUMEHTA U PEHICHUS
MIPOTUBOPEUYUI MEXIy HOBBIMHU (DaKTaMH M TEOPETUYECKHUMH IPEANOChIIKaMU, OCO3HAHUE DPOJIU
XMMHAU B PELICHUM HKOJOTMYECKUX NpolieM, a Takke NpolieM cOepeXeHHs IHEepreTHUecKuX
PECYPCOB, CBHIPbsl, CO3/I1aHUSI HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mnutane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHS M COIMAIM3ALMUA OOYUYAIOLIUXCS MPUHSTHIE
MIpOrpaMMONl MO0 XWMHH TOAXOABl K ONPENEICHUIO COAEpPkKAHUS M IOCTPOEHUs IpeaMera
npeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBMH, HMEIOMHUX 0a30Boe
3Ha4YeHHUE JUIsl pa3IMYHbIX BUJOB JACATEIbHOCTU: PElIeHus MpolieM, MOUCKa, aHalu3a 1 00paboTKu
nH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOpPETEeHHs] OmIbITa MPAKTUYECKOM U HCCIeA0BaTEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.

B nmpakTuke npenogaBaHusl XMMHUU Kak Ha ypOBHE OCHOBHOI'O 001iero oOpa3oBaHusi, Tak U Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus, IPU ONPEIEICHUH COACPKATEIbHON XapaKTEPUCTHKH IIeTIeH
U3Y4YECHHs IIPEIMETa HAaIpaBICHUEM IIEPBOCTENICHHON 3HAYMMOCTH TPAJAULMOHHO MPU3HAETCA
(GopMHpOBaHHE OCHOB XUMHMUYECKOW HAykKl Kak o0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MIPAKTUYECKON JESATEbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyabTyphl. C



METOJIMYECKONM TOYKHU 3PEHUsS] TAaKOW MOAXOJM K OMPEACICHUIO LeNeH U3YUYeHUs MpeaMeTa SIBISECTCS
BIIOJIHE OTIPaBIaHHBIM.

CornacHO JNaHHOM TOYKE 3pEeHMs] TJABHBIMHM IIEJIIMU HU3YYEHHUs MpeaMeTra «XUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASITOTCS:

e (QopmupoBaHME CHCTEMbl XHMHUYECKHMX 3HAHUI Kak BaKHEWIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpaA, B OCHOBE KOTOPOM JI€KaT KIIIOUEBble IOHATHUSA,
(dyHIIaMEHTAJIbHBIE 33aKOHBI W TEOPUM XUMHHU, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHMUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHUPOBO33PEHYECKOTO  XapakTepa,
O3HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opmupoBaHUE W pPA3BUTHE TPEICTABICHHUNA O HAYYHBIX METOJAX TO3HAHMS BEIIECTB H
XUMHUYECKHUX peakuui, HeOOXOIUMBIX ISl IPUOOPETEHUsI YMEHUN OpUEHTUPOBATHCSA B MUPE
BEUIECTB U XHMHUYECKHUX SIBICHUN, HMMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUUYECKON U
MMOBCEIHEBHOM JKU3HH;

® pa3BHUTHE YMEHHH M CIOCOOOB ACSITENBLHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM M OOBSICHEHHEM
XUMHAYECKOTO OKCHEPUMEHTa, COONIOJIEHHEeM TMpaBwil  0Oe30macHOro  oOpamieHusi ¢
BEILIECTBAMH.

Hapsiny c¢ atuMm, coaepkaTenbHas XapaKTepUCTHKA IeNeld W 3aJad HU3y4YeHHs MpeaMeTa B
IporpaMMe Mo XUMUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETaMU B
cucteMe cpemHero obmero odpazoanusi. CerogHsi B MPEMOJABAHUM XHUMHHU B OOJBIICH CTENEHU
OTIAETCS MPEATIOYTCHUE MTPAKTUICCKOW KOMITOHEHTE COJIEpKaHUsl OOYYCHHSI, OPUCHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BiIaICioNero He HabopoM 3HaHUi, a
(YHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUBHOT'O MOJIYUYEHUs 3HAHUH U
MPUMEHCHHS UX B PEATHHOMN KH3HU JIJIS PEIICHHSI TPAKTHICCKUX 33]1ad.

B cBsI3u ¢ 3TUM NpU H3ydeHUU MpeaMeTa «XUMHEs JOMUHUPYIONIee 3HAYCHHUE TIPUOOPETAIOT
Takue LeH U 33J]a4i, KaK:

amanranus oOydJaromuxcsi K yCIOBHSIM JWHAMUYHO pa3BHUBAOIIErocs Mupa, GopMupoBaHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY TPHUHSATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX >KH3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHEe Y 00YJarOIIUXCS KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUH), UMEIOIINX
YHUBEpPCAIbHOE 3HAYECHHE ISl Pa3IMYHBIX BUIOB JIEATEIBHOCTH: PEIIEHUsS MpoOseM, IOUCKa,
aHanu3za U o0paboTku WHGOPMAIUU, HEOOXOJAMMBIX JUIsi TPHUOOPETEHHUS] OMBbITa JAESITEIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHMM XHMHH, a TaKXe Ui OLEHKH C MO3UIUi
AKOJIOTHUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
YeJloBeKa U MPUPOIHYIO CPENY;

pa3BHTHE IT03HABATEIBHBIX WHTEPECOB, WHTCIUICKTYATbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yJaromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS 1O XHUMHU B
COOTBETCTBUHM C JKH3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTUH I TOUCKAa W aHajIu3a Y4eOHOW W HAYIHO-TIOMYJISIPHON WH(GOPMAIUU XUMHYECKOTO
CoJIepKaHUS;

(dbopMUpOBaHHE U pa3BUTHE Y OOYYAIOIIUXCSI ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOII01aTEIPHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUH ¥ ITPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA,

BOCHHUTAaHHE Y 00y4arOIUXCs YOeKAEHHOCTH B TYMaHUCTHUECKON HAMPaBIEHHOCTH XUMHHU, €€
B2XHOU POJIU B PEIICHUH TII00ATBHBIX TPOOJIEM PAIMOHAIIBHOTO TPUPOIOTIOIH30BAHHS, TIOTTOTHEHHS
SHEPTETHYECKUX PECYPCOB U COXPAHEHHUS MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeXKHOr0 OTHOLIEHUS K TMPUPOAE M CBOEMY 370pPOBBIO, a TaKke MPUOOpPETEHHUsS OIbITa



HCIIOJIb30BAHUA MMOJTYYCHHBIX 3HAHUHN AJI IPUHATHUSA T'PaMOTHBIX peH_IeHI/Iﬁ B CUTYyallUAX, CBSA3AHHBIX
C XUMHNYCCKUMU SIBJICHUAMU.

B y4ebHOM miaHe cpemHero ooOmiero oOpa3oBaHMs MpeAMeT «XHMHS» 0a30BOr0 ypPOBHS
BXOJIUT B COCTAB MPEeAMETHOM 00macT «EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

OO1iee YUCIIO YacoB, OTBEAEHHBIX IS U3YyYCHHS XHMHH, Ha 0Aa30BOM YpPOBHE CPEIHETO
obmiero oOpazoBanus, coctaBisieT — 34 vaca (1 gac B Hezelnto).



COJAEP)KAHUE OBYYEHUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpeamer opraHnyeckod XHMMHH: €€ BO3HMKHOBEHHE, Pa3BUTHUE M 3HAYCHUE B IIOJYYCHUH
HOBBIX BEILECTB U MaTepuasoB. Teopus cTpoeHus: oprannyeckux coennHeHuil A. M. byrneposa, eé
OCHOBHbIE NOJOXeHUsA. CTpyKTypHbIe (HOPMYJIbl OpPraHMYECKUX BelecTB. ['OMoIOrus, M30MepHsl.
XuMuYecKas CBS3b B OpPraHU4ECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kiaccuukanuu OpraHUYecKuX BemiecTB. HoMmeHKmaTypa opraHMYecKHX
COEMHEHUH (cHcTeMaTHuecKas) U TPUBHAJIbHbIE HA3BAaHUS BaXHEMILMX NPEICTABUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl W3YYEHHUs BEIIECTB M HMX IPEBPALICHUI: O3HAKOMIICHUE C
o0pa3llaMu OpPraHMYeCKMX BEHIECTB M MaTepUallaMd HAa UX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpPraHUYECKUX BEIIECTB, HAOIIOEHNE M ONMMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IUIaBJICHHUE, OOYIIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKMH psaA. Meran M 3TaH — npocTenmue
MPEICTABUTENN AJTKAHOB: (U3MUECKUE W XMMHYECKHE CBOMCTBA (pEaKkIMH 3aMEIICHHs] ¥ TOPEHUs),
HaXO0XJACHUE B IPUPOJIE, IOIYUECHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKMH psA. DTUIEH W NPONWIEH — IpOCTeiIne
MPEJICTaBUTENIN AJKEHOB: (PU3MUECKHe ¥ XHWMHUYECKHME CBOWCTBAa (peakUuu THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3alliu), IOJIy4€HNE U IPUMEHEHUE.

Anxaguensl: OyrtaaueH-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYECKHE
cBOMcCTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETUYECKOT0 KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN PsiA. ALETHIEH — MPOCTeHIINM
MIPEJICTaBUTENb AaJKWHOB: COCTaB, CTpOEHHE, (PU3MUecKHe M XHMHUYECKHE CBOICTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTydeHHUE U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHMe, (U3MYECKHME M XUMHMYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS W HUTPOBaHMs), NOJyYeHHE W TpuUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue c@OUCMBA (PeaKyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOJYYeHue U
npumenenue.  TokcMuHOCTH  apeHOB. ['eHeTHueckas  CBA3b  MEXAY  YIVIEBOAOPOJaMH,
MIPUHAUIEKANIUMU K Pa3JIUYHbIM KJ1acCaM.

[Ipupoanbie HCTOUHUKH yTIeBOA0POAOB. [Ipupoanblil a3 u nonmyTHble HeTsAHbIE ra3bl. HedTh
n e€ mnpoucxoxaeHue. CrnocoObl mnepepaboTKM HePTH: MEpPEeroHkKa, KPEKUHI (TepMUYECKUH,
KaTaluTU4eckuit), nuponus. [TpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U
B ObITY. KaMeHHBII yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYECHHs] BEHIECTB M MX IPEBpPALICHUH: O3HAKOMIIEHHE C
oOpa3namMu IUIacTMacc, KaydyyKoB U pe3uHbl, kouiekuuu «HedTe» u «Yronp», MonenupoBaHue
MOJIEKYJI YTJIEBOAOPOAOB U TraJIOr€HONPOM3BOIHBIX, IPOBEIEHNE NIPAKTUYECKON PabOoThI: MOTydYeHUE
JTUJICHA U U3YYEHUE €r0 CBOUCTB.

PacuérHsle 3anaun.

Boruncnenus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBAa WM NPOAYKTa peaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHON: CTPOEHUE, (QU3NYECKHE U
XMMUYECKHE CBOMCTBA (peakiuy ¢ AKTUBHBIMH METallaMM, TaJlOT€HOBOJOPOJAMH, TOPEHHUE),




IpuMeHeHne. BonopoaHble CBA3M MEXAy MOJEKyJaMu CIUPTOB. J(elicTBUE METAHOIA U ATAHOJIA Ha
OpPIraHM3M YEeJIOBEKa.

MHOroaToMHbI€ CIUPTHL. DTUIEHIVIMKONb U TJMLEPHUH: CTPOEHHE, (PU3NUECKUEe U XUMUYECKHE
CBOICTBa (B3aMMOJEIMCTBHUE CO LIEIOYHBIMU METAJIJIaMH, KaueCTBEHHAs! pEaKLMsi HA MHOTOaTOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHeHne rimnepruHa u STUIICHTJIUKOJISL.

@deHou: CTpOEHUE MOJIEKYIbI, (hU3MUECKHEe U XMMUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHOIA.
[Ipumenenue denomna.

Anbrerunpl u kemousi. QopManbAeTHl, alleTalbIeTU/: CTPOCHUE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBAa (pEaKIUM OKUCIEHMSI U BOCCTAHOBJIEHMS, Kaue€CTBEHHBIE PEAKIMH), IOJyYEeHUE W
IIPUMCHEHHE.

OHOOCHOBHBIE Ipe/ieNbHbIEe KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHas KHCIIOTBI:
cTpoeHue, (pusnyueckue U XMMUYECKHE CBOMCTBA (CBOICTBA, OOIIME sl Kilacca KHUCIOT, PeaKIus
sTepuUKaMK), TOoJydeHne u mnpuMeHenue. CrTeapuHOBass M OJCHHOBAss KHCIOTHI Kak
IIPEJCTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHMCJOT, UX
MOIOIIIEE JEICTBHE.

Crnoxnble 3(UpHl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAponu3 CIIOXHBIX 3(UpOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. buosnorudeckas poib KUPOB.

VYraeBopl: cocTaB, KiacCU(pUKALMs YIriIeBOJAOB (MOHO-, IU- W Hojucaxapuibl). ['moko3a —
IPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKue U XUMHYECKHUE
cBoiicTBa (B3ammonercTeue ¢ ruapokcuaoM meau(ll), okuciaeHne amMmmMuadHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBiIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKACHWE B TPUPOJAE, IPHMEHEHHE,
6uosiornueckas posib. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnrono3a Kak npupojHble mnoiaumepbl. CTpoeHue Kpaxmalla M LEJIIH0JI03bI.
duznyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMaia (TUIpoIn3, KaUeCTBEHHAs PEaKIUsl C HOAO0M).

OKCliepUMEHTAJIbHbIE METO/Abl HM3YyYEHHUs BEUIECTB M MX MPEBpAIICHHI: IpPOBEIEHUE,
HaOJI0ZICHNEe U ONMCaHWe JEeMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIE PEaKIUH
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE »HTaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3auMmopelicTBue ruuepuHa ¢ ruapokcunom meau(ll)), anpaernnoB (OKucIeHHE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcugom memu(ll), B3aumoneilicTBue kpaxmaiga C HOIOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIOTHI.

PacuérHble 3anaun.

Boruncnenus no ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIECTBAa WIM NPOAYKTA PEaKIUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconepikaliie opraHu4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTEl Kak amM(poTepHble OpraHumdeckue coenuHeHus. OU3nyecKue U XUMUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OelKoB. XHUMHMUYECKHE CBOMCTBa O€IIKOB: THAPOJM3, JIeHATypalus,
KayeCTBEHHBIE PEaKMy Ha OEJIKH.

DKcriepUMEHTAIbHbIE METO/bl HM3y4YeHHUs BEIIECTB M HUX MpeBpallleHui: HaOoJeHUuEe Hu
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HATypalusi OeJIKOB MPHU HAarpeBaHUH, LIBETHHIE PEAKIUU
0€JKOB.

BbicokomosekyIsipHbIe COeJUHEHHSA

OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHH: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE€ 3BE€HO, CTEIEHb IOJIMMEPU3aLUH, CPEIHAA MOJEKyJsApHass Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJIPHBIX COEIUHEHUH — MOJIMMEPU3ALINS U IOJUKOHICHC AL



DKcIepUMEHTAIbHbBIE METOJbl W3YYEHHs! BEIIECTB M HUX IMPEBpAICHU: O03HAKOMIICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU M3yuyeHUM opraHumdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCA Yepe3 UCIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U MOHATHUH,
SIBJIIOIIMXCS] CHCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01ue ecTeCTBEHHO-HAY4YHBIE MOHATHUA: SIBJICHHME, Hay4HbIM (akT, runoresa, 3aKOH, TEOpUs,
aHanM3, CUHTE3, KiIaccu(ukauus, TMEPUOAUYHOCTb, HAOIIOACHUE, HW3MEPEHHUE, HKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®duszuka: maTepus, SHEPrus, mMacca, aroM, JJIEKTPOH, MOJIEKyJla, SHEPreTUYeCKHil ypOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHME BellecTBa, (PU3UYECKUE BEJIUYUHBI M €AUHMIIBI UX
U3MEpEHusl.

buonorusi: knerka, opraHu3Mm, Ouocdepa, OOMEH BeELIECTB B Opranusme, (poTocuHTe3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLIINBO, PECYPCHI.

TexHonOrHUsA: NMHUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHAIBLHOTO IHTAHHS, MOIOIIUE CPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE ITpenapaThl, MaTepHajibl U3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00YYaIOIIUMHUCS TIPOTPAMM
cpenHero ooOmero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpeAMETHBIM U TpeaMeTHbIM). Hayuwno-
METOJINYECKOM OCHOBOM AJIsi pa3paboTKU MIAHUPYEMbBIX PEe3yJIbTAaTOB OCBOCHUS MPOTPaMM CPETHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

B CcOOTBEeTCTBMM C CHCTEMHO-JESATSIIBHOCTHBIM TIOJXOJOM B CTPYKType JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS TIpeaMmeTa «XHMHs» Ha YPOBHE CPETHEro oOIiero oOpa3oBaHMs BbIIEICHBI
CIIETYIOIIIE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHMCKON TpakJIaHCKOWM HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTHBAIIUU K 00YUEHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMiA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOUIUXCS PYKOBOJCTBOBAaTbCS B CBOEU JI€ATEIbHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TMPUCYHIMMH  [EJIOCTHOM  CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YMe TIPABOCO3HAHUS IKOJIOTUYECKOW KYIbTYPhl U CIIOCOOHOCTH CTaBHUTH LIETH M CTPOUTH
KU3HECHHBIC TUTAHBI.

JIMIHOCTHBIE PEe3yJbTAaThl OCBOCHUS MpeaIMeTa « XUMUS» JIOCTUTAIOTCS B CTUHCTBE YUCOHOU |
BOCIIUTATENLHOW JIEATEIBHOCTH B COOTBETCTBHH C TYMAHHUCTHUYECKUMH, COLHUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH W HJ€ATaMHU POCCHUUCKOTO TpakJaHCKOTO OOIIEeCcTBa,
NPUHATHIMU B OOLIECTBE HOPMaMU M TPaBUJIAMH IOBEACHUS, CIOCOOCTBYIOIIMMHU IIpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.



JIMYHOCTHBIE PEe3YNbTAaThl OCBOCHHS TMpeAMeTa «XHUMHUS» OTPaXKaT CcHOpMHPOBAHHOCTH
OTIbITa MO3HABATENBHON U MPAKTHUECKOHN JIEATENbHOCTH 00YYaIOIUXCS M0 peanu3aliyl MPUHITHIX B
oOmiecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEJICTAaBICHUS] O COLHUAIbHBIX HOPMAaxX M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM NEATEIHHOCTH TPHU CO3JaHHHM YYEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHKMMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI APYTUX MPU
aHaJIM3€e Pa3IMYHbIX BUJOB YU€OHOU NeSTEILHOCTH,

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaclEIUI0 OT€YECTBEHHON XUMUU;

YB)XKEHHUA K MPOIIecCy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS! XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKU €CTh PE3YJIbTAT JJINTEIbHBIX HAOJOJICHUN, KPOIIOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYY€HUHU U MOCIEAYIONEM aHaIn3e HHPOPMAIIH O
MEePEIOBBIX JOCTIXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OILIEHHMBATh CUTYallUH, CBS3aHHBbICE C XUMHUYECKHUMH SBICHHUSIMH, U TPUHUMATH
OCO3HaHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJIEHHWE U TIOCTYNIKM CBOWX TOBApPHUINEH C TO3UIUI
HPABCTBEHHBIX H ITPABOBBIX HOPM W OCO3HAHWE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popmMupoBaHNA KYJbTYPHI 310POBb:

MOHUMAHUS [IEHHOCTeH 30pOBOTO U 0€30MacHOro o0pas3a >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJTr0IeHUsI TPaBIIT 0€30TTaCHOTO 0OpaIleHHUs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U
B TPYAOBOH J€ATE€IHbHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI MHIMBUYaIbHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEICHUS B
CUTYAITUSAX, YTPOIKAIOITUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAaHUS TIOCIEACTBHA W HENPHUATHUS BPEIAHBIX TPHUBBIUEK (YIOTPEOJIICHUST aJIKOTOJIS,
HapPKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW  KOMITETEHTHOCTH B YUEOHO-HCCIICIOBATEIIbCKOW  JICSATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW M JPYTHUX BUIAX JCSITCIHLHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTHUYECKUX 3a/la4  COIHAIBHOMN
HAMpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3YUeHHIO Mpodeccuil pa3muyHOro pojia, B TOM YHCIIE HAa OCHOBE
MPUMEHECHHS TTPESIMETHBIX 3HAHUH 110 XHMHH;

YBaXCHHSI K TPYJTY, JIOISAM TPYyia U pe3yiIbTaTaM TPYAOBOH JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYaJbHOW TPAeKTOPUH OOpa3oBaHUs, Oymyiien
npodeccun U peanuzanyy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:



9KOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIIEHUS K TPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIie;

MMOHUMAaHHUS TJIOOAIBHOTO XapaKTepa HJKOJIOTHYECKUX MPOoOJeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HaHUS HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTIDKEHUN XUMHH JJI PEHICHHS BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIB30BAHMUS;

AKTUBHOT'O HENPUATHS JEHCTBUH, IPUHOCAIINX BPE/l OKPYKAIOIIEH MPUPOTHOMN Cpee, YMEHUS
MIPOTHO3UPOBATh HEOIArONPUATHBIC 3KOJOTHYECKHE MMOCICICTBUS MPEINPUHIMACMBIX JEHCTBUI H
MpeIOTBpALATh HX;

HAJIUYUST PaA3BUTOrO HKOJOTHMYECKOIO MBIIUICHUS, JKOJOTMYECKOHW KYJbTYpbI, OIbITA
JEATCIbHOCTH ~ AKOJIOTMYECKOM  HAaNpaBJIEHHOCTH, YMEHHMSI  PYKOBOJCTBOBaTbCS MMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIIBHOM NPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLLECTBEHHOM MTPaKTUKU;

MOHWMAHUS CHeMU(UKA XWUMHH KaK HAayKd, OCO3HaHus ¢ poiau B (popmupoBaHUU
paIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO IMpPEACTaBICHHs 00 OKpY>Karolem
MHpPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JIeM COXPaHCHHSI TPUPOJTHOTO PABHOBECHS;

YOSXKIAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW IMBWJIM3AIUUA: B €€
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3bl MaTepHaibHON
KYJIbTYpPbI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOU,
SHEPTEeTUYECKON, MUIIEBON U IKOJOTUUECKOW 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCIIeueHUN
YCJIOBHH YCIIEITHOTO TPY/Ja U YKOJIOTHYECKH KOM(DOPTHOM JKHU3HHU KAXKIOTO UjeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  IPaMOTHOCTM: TMOHUMAHMS  CYIIHOCTM  METOJOB  IO3HAHUS,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJNB30BaTh MOJIy4aeMmble 3HAHHS IS
aHanM3a U OOBSICHEHHUS SBIICHUM OKPY’KAIOIIETO MUPA U MPOUCXOAIINX B HEM W3MEHEHUU, YMEHUS
nenath 0OOCHOBAHHBIC 3aKJIFOUEHHS Ha OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEIbIO
MOJIy4YE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUUYECKUE 3HAHUS ISl pellieHus MpodieM B
pEeaNbHBIX KU3HEHHBIX CUTYalUsX;

HMHTEpEeca K MO3HAHUIO U UCCIIEA0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpa3oBaHHIO, K
AKTUBHOMY TOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3NudHbIX chepax mpodeccnoHaabHOM NeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertamnpeaMeTHbIe Pe3yiIbTaThl OCBOSHHS YUeOHOTO mpeaMeTa «XUMHUs» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIONIMXCS MEXKIUCIUIUINHAPHBIC
(MexxnpeIMeTHBIC) OOICHAYYHBIC TTOHATHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOH KapTHHBI MUpPa U
CHCHI/I(bI/IKy MCTOOOB IIO3HAHUSA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKax (MaTepI/IH, BC€IICCTBO,
9HEprus, SBICHUE, POIeCcC, CHCTeMa, HayUHbIN (haKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0OBaHKE, HAOIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHUe);



YHUBEpCaJbHbIC y4eOHBbIC NeicTBUS (IIO3HABATENbHbIC, KOMMYHHKATUBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMUpoBaHUEe (PYHKIIMOHATBHONH TI'PAMOTHOCTH W COIMAIBHONH KOMITCTCHIHH
00yJaronuxcs;

CIIOCOOHOCTh o0y4aromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAJIbHbIC yueOHbIe EHCTBUS B MO3HABATEIBHON U COLIUATBHOM
IIPaKTHKE.

MeranpeaMeTHbIe  Pe3yJbTaThl  OTPAKAIOT  OBJIAJICHUE  YHHUBEPCAIBbHBIMU  y4COHBIMH
MMO3HAaBAaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIITUBHBIMU HGI;'ICTBI/ISIMI/I.

OBy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JJOrMYecKHUe AelCcTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh H  aKTyaJu3UpOBaTh MpoOJeMy, BCECTOPOHHE ¢
paccMaTpuBarh;

ONpEACIATh IENU JIeATSIBHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIIOIb30BaTh TMPHU OCBOCHWM 3HAHUA TPUEMBI JIOTUYECKOTO MBIINUICHUS — BBIICIATH
XapaKTCPHBIC IMPpU3HAKH HOHATHHU u YCTaHaBJIMBATb nux B3aUMOCBA3b, HUCITOJB30BATH
COOTBCTCTBYIOIIUEC TOHATUA IJIA 06"I)$ICHGHI/I$I OTACIIBbHBIX (1)aKTOB u ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUSI M KPUTEPUH TSI KIacCU(UKAIIMU BEIICCTB U XUMHYECCKUX PEaKIIHiA;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMU,

CTPOUTH JIOTHYCCKHUE PACCYKICHUSA (I/IHIIyKTI/IBHI)Ie, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS] B PACCMATPHBAEMBIX SBICHUSIX, (OPMYIHUPOBATH BBIBOJBI H
3aKJTIOUYEHUS,

MPUMEHSTh B IMPOLIECCE TMO3HAHMS, HUCIOIb3yeMble B XHMHUU CUMBOJMYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTAaBICHHUS — XMMHUYECKUN 3HAK (CMMBOJI) AJIEMEHTA,
Xxumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW peaKkuy — MpU PEIIEHNN YUEOHbBIX M03HABATEIbHBIX
U TIPaKTUYECKHX 3a/lady, MPUMEHSATh HA3BaHHBIE MOJIENbHBIE TPEICTABICHUS 7S BBISBICHUS
XapaKTepPHBIX MPU3HAKOB N3YYa€MbIX BEIIECTB M XUMUYECKHUX PEAKIIHA.

2) 6a30BbIe HCCIeN0BaATENbCKHE e CTBUS:

BJIaACTh OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHWA BEIIECCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh IeIM W 3aJa4d  UCCIIEJIOBAHMs, HCIOJIb30BaTh TIOCTaBJICHHBIE W
CaMOCTOSITENNFHO CHOPMYTUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHPOBaHUSI TUTIOTE3bI 10 TPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX CY)K/IEHUN;

BJIaACTh HABBIKAMH CaMOCTOSTCJIBHOI'O0 INIAHUPOBAHHUA W  HNPOBCACHUA YUYCHHYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOaTh 3a XOJOM IPOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpOBaTh OOOOMIEHUS ¥ BBIBOJBI OTHOCUTEIHEHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICIOBAHUS, COCTABJIATH OOOCHOBAHHBIH OTYET O MPOJICITAHHOM
pabore;

MPHOOPETATh OMBIT YUEHUYECKOM MCCIEA0BATEIHCKOW M IPOEKTHOU NEATEeIHbHOCTH, IPOSBISAThH
CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIIeHUs MPAKTUYECKUX 3a/ad,
MPUMEHEHHIO Pa3TUYHBIX METOJIOB MIO3HAHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpManMM (HaydHO-TIOMYJIApHAs JUTepaTypa
XUMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TMocoOus, pecypchl VHTepHETa), aHAIM3UPOBATH
MH(OPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS, KPUTHIECKH OLIEHUBATh € JOCTOBEPHOCTh
Y HETIPOTHBOPEUYMBOCTH;

dbopmMynupoBaTh 3ampoCchl W TPUMEHATHh PA3IUYHBIE METOABI TPHU TIONCKE M O0TOOpe
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a7a4 ONPEeAeIEHHOTO THIIA;



npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMAJIBHYIO (OpMY TpencTaBlieHus WH(OpManuu (CXEMHl,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA PU paboTe ¢ XUMHUECKOW MH(OpMAIHEH:
IPUMEHATh MEXIpeAMETHble ((pU3nMUecKue M MaTeMaTH4ecKHe) 3HAaKW U CHMBOJIBL, (OpMyIIbI,
a00peBHaTypbl, HOMEHKIIATYPY;

UCIOJIB30BATh U MIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OByageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BONPOCHI 10 CYLIECTBY OOCYXJIAaeMOH TeMbl B XOJ€ Juajora W/WiIM JUCKYCCHH,
BbICKa3blBaTh  UJAEH, (HOPMYyIUpOBaTb CBOM  IPEJUIOKEHUS  OTHOCUTEIBHO  BBINOJIHEHMS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C HPE3CHTALMENW pEe3yJIbTaTOB IIO3HABATEIIBHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMMU IPU BBIOJHEHUHM XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON paboOThl IO HCCIEJI0BAaHUIO CBOICTB M3ydaeMbIX BELIECTB, pealu3aluyd y4yeOHOro
npoekTa W (QOpPMYIMPOBaTH BBIBOABI IO pE3yJlbTaTaM IPOBENEHHBIX HCCIEIOBAHUN MYyTEM
COTJIACOBAHUS TIO3UIUI B X0JIe 00CYKACHUS M 0OMEHAa MHEHUSIMH.

OsiajieHNe YHHBEPCAJIbHBIMH PeryIssTHBHbBIMH J1elCTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBJIATh CBOKO I103HABATEIbHYIO JIEATEIBbHOCTD,
ompezaenss €€ LeNW W 3aJauyd, KOHTPOJIMPOBaTbL M IO Mepe HeoOXOIUMOCTH KOPPEKTUPOBAThH
npeularaeéMblii  aITOPUTM JICHCTBUHA TPHU BBIMOJIHEHUH YYEOHBIX M HCCIICAOBATENBLCKUX 3ajad,
BbIOMpaTh Haubosiee >PPEeKTUBHBIN CIOCOO0 MX peleHHs] ¢ Y4ETOM IOJIyYE€HHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CaMOaHalln3a U CaMOOLEHKH.

MNPEAMETHBIE PE3YJBbTATHBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD) OTPaKaroT:

c(hOpPMHUPOBAHHOCTD TPEACTABICHUN O XUMHUYECKON COCTaBIIAIONICH €CTECTBEHHO-HAYyYHOMH
KapTUHBl MHpA, POJIM XUMHH B TO3HAHUU SIBJICHHN TPHUPOJLI, B (POPMUPOBAHUU MBIIUICHUS W
KYJIbTYpPBI INYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOMN JJIsl PEeLICHUS MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYecKd 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TIPUPOIHOM Cperie;

BJIAJICHUE CHCTEMON XMMHWYECKHX 3HAHUW, KOTOPAs BKJIOYAET: OCHOBOIIOJATAOIINE MMOHITHUS
(XMMUYEeCKUI DJIEMEHT, AaTOM, OJJIEeKTpOHHas 000J04YKa aToMa, MOJEKyJa, BaJeHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh,  XMUMHUYECKas CBs3b, CTpyKTypHas Qopmyna (pa3BépHyTas W
COKpaImiéHHasi), MOJb, MOJISIpHAsl Macca, MOJISIPHBIA O00BEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHATbHAS
rpyImmna, pajaukai, U30Mepusi, ©i30MEpbl, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOT
M a30TCOJAEpKAIINE COCTUHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOCHUS opraHnyeckux BemiectB A. M. BytnepoBa, 3akoH
COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3bIK XUMUU; MUPOBO33PEHUECKHE
3HAHUs, JIeKAIlME B OCHOBE NOHUMAHMUSA NPUYMHHOCTA U CHCTEMHOCTM XUMHUUYECKUX SIBJIICHUH,
(hakToNOrMuecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJIyUEHHH M OE€30MacHOM HCIOJIb30BAaHUU
BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MIPAKTUICCKOM JCSITEIBHOCTH YEIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHSATHH, YCTAaHABIMBATH UX
B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIME IOHATUS MPH ONUCAHHM COCTaBa, CTPOEHUA U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHU;



c(OPMHPOBAHHOCT YMEHHMH HCIIONB30BaTh XMMHUYECKYI0 CHMBOJIUKY [UIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOH) (OpMyJ OpPraHMYECKUX BEIIECTB U
YPaBHEHUM XMMHYECKUX pEaKLUi, M3rOTaBIMBaThb MOJEIN MOJIEKYJ] OPraHMYECKHX BEUIECTB JUIS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABJIMBATH MPHHAICKHOCTh HM3YYCHHBIX OPraHUYECKHX
BEIIECTB I10 UX COCTaBY U CTPOEHUIO K ONpeIeIEHHOMY KJIacCy/TpyIIe COeqUHEHNH (YTI1eBOAOPOIbI,
KHUCIOPOA M a30TCOJEpXalllie COEAMHEHUS, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHUs), JaBaTb MM
Ha3BaHUs 1o cucrematndeckoi HomeHkinarype (IUPAC), a Takxke NpUBOIUTH TPHBHAIBHBIC
Ha3BaHMs OTJIENbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, NPONWIEH, ALETUIIEH, 3TUJIEHIJIMKOJIb,
rIuuepuH, ¢GeHon, QopMaibAeruj, aueTaibIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAs! KMCIIOTA, CTEapUHOBAs KUCIIOTa, TIII0K03a, (PpyKTO3a, KpaxMal, HeJlII103a, [NINIUH);

c(OPMHPOBAHHOCTh yMEHHUS OIPEIENATh BUAbBI XUMHUYECKOW CBS3M B OPraHMYECKUX
COEUHEHUAX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCT YMEHHS TMPUMEHSATH IIOJIOKEHUSI TEOPHUM CTPOEHUS OPraHUYECKHX
BemiectB A. M. bytnepoBa Ui 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE
CBOWCTBA TUIHMYHBIX IPEJCTABUTENICH DPA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (MEeTaH, 3TaH,
STUJICH, MpPONWIEH, aueTwieH, OyraaueH-1,3, mermnOyraaueH-1,3, OeH30j1, MeTaHONI, 3TaHOI,
STHJICHIJIMKOJb, TIUIEPUH, (DEHOJ, aleTalbleruja, MypaBbHHAs W YKCYCHAas KHCJIOTHI, TJIIOKO03a,
Kpaxmall, LeJUII0J03a, aMUHOYKCYCHasl KHCIIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHUSIMHM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIMHA C HMCIOJIBb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaThb MCTOUYHUKH YIJIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOJHBIN Ta3, yroiib), CHOCOOBI UX MEpepadOTKHM M MPAKTUYECKOE NPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYMCICHUS MO XUMHUYECKUM YpaBHEHMSM (Macchl,
00BbEMa, KOJIMYeCTBa UCXOJAHOTO BEIECTBA WJIM MPOJAYKTA PEAKIMH MO M3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MIPOJYKTOB PEAKIIIN);

c(OPMHPOBAHHOCTh YMEHHWH BlaleTh CUCTEMOH 3HaHHUN 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUs, UCIIOJIB3YEMBIX B XMMHHU TPU U3YUYEHUU BEIIECTB U XUMHUECKUX sBJICHUN (HaOMOAeHuE,
U3MEpEeHHue, SKCIIEPUMEHT, MOJECIUPOBAHKE), HCIIONb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHMS IS
NPUHATUS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMsIX, CBS3aHHBIX C BEIIECTBAMH M UX
PUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOJAaTh MpaBWia MOJIb30BAHUS XMMHUYECKOH MOCYIOoW H
abopaTOpHBIM O0OPYAOBAaHMEM, a TAaKXKE MpaBHJIa OOpAIIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHHUH IJIAHUPOBATH M  BBINOJHATH XMMUYECKMHA OKCHEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEUIECTB IPU HArpeBaHUM, IOJYyYEHHE ITHIEHA M H3YyYEHHUE €ro
CBOWCTB, KaYeCTBEHHBIE PEaKI[MM OPraHWYECKHUX BEIIECTB, JIEHATypalus OCJIKOB MpPU HarpeBaHHH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUH C MPaBUJIAMHU TEXHUKHU O€30MaCHOCTHU MPHU OOpaIeHUH C
BEUIECTBAMH U JJaOOpaTOpHBIM O0OpYyIOBaHUEM, NPEIACTABISTh PE3yJIbTaThl XHUMHUYECKOTO
SKCIepUMEHTa B (pOpMe 3aIUCH YPABHEHUI COOTBETCTBYIOLIMX PEaKIUil U (POPMYIMPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YNIbTATOB;

C()OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpEACTBA MAacCOBOW mHpopManuu, IHTepHET U ApyTrux);



c(hOpMUPOBAHHOCTh YMEHUN COOIIOATh MpaBUiIa SKOJIOTUIECKH 1eJIeCO00PA3HOTO MOBEACHHS
B OBITY M TPYIOBOW JAEATEIBbHOCTH B MLENSAX COXPAHEHHs] CBOETO 3/0pPOBbS U OKpYXKarouei
MIPUPOJHON Cpefbl, OCO3HABaTh OIACHOCTh BO3JCHCTBHUS HA >KMBBIE OPTraHU3MBbl OMNPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOoHUMAas cmbica mokasarens [I/IK, moscHATH Ha mpuMepax CrIoCOOBI
YMEHBILEHUS U MPEIOTBPALLCHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

U1 00y4aroNIMXCcs ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0pPOBbS: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CIETIBIX M CIa0OBUIAIIMX OOYyYaroIIUXCA: YMEHHE HCIIOJIb30BaTh PEIbePHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anvcu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
e P P https://resh.edu.ru/
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2 https://resh.edu.ru/
99 HenpenenbHbie yriaeBOI0OPOIbI: ATKEHBI, 6 1 https://resh.edu.ru/
' aJIKaINEHBI, aJTKUHBI
https://resh.edu.ru/
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB U 3 1 https://resh.edu.ru/
' ux nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
31 Criuprsi. derion 3 https://resh.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 https://resh.edu.ru/
' CnoxHbie dQUpbI
3.3 VrieBoasl 3 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMUHBL. AMMHOKHCIIOTHI. benku 3 https://resh.edu.ru/
Wroro no pazueny 3
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A

5.1 ITnacrmaccel. Kayayku. Bomokna 1 https://resh.edu.ru/
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33



https://resh.edu.ru/
https://resh.edu.ru/

INOYPOYHOE IINTAHUPOBAHUE

KoaunuecTBo yacoB JJIeKTPOHHBIE
Ne JlaTa
Tema ypoxka Konrpoabnsie IIpakruuyeckue uugposbie
n/n Bceero H3yYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

1 ITpeamer opraHu4ecKOil XUMHH, €& 1 509 https://resh.edu.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE '
Teopust cTpoeHUsT OPraHNYECKUX _

2 coequHenuiit A. M. bytieposa, eé 1 12.09 https://resh.edu.ru/
OCHOBHBIC TTOJIOKECHUS
[IpencraBnenue o knaccuukanuu

3 OpraHMYecKux BemecTB. HoMmeHkaTypa 1 19.09 https://resh.edu.ru/
(cucTemaruyveckasi) U TPUBHUAIBHBIC '
Ha3BaHUs OPraHMYECKUX BEIIECTB
An : , : .edu.

4 KaHBI COCTaBUI/I CTpOeHHUE 1 96.09 https://resh.edu.ru/
TOMOJIOTHYECKHUH Psijt

5 MertaH ¥ 3TaH — TpOCTEHIIHe 1 310 https://resh.edu.ru/
MIPEICTaBUTENH aJTKaHOB '

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 10.10 https://resh.edu.ru/

- DTHIIEH U IPONHJICH — MpOCTeiIne 1 17.10 https://resh.edu.ru/
MIPEJCTABUTENN AIKEHOB '

g [Mpaktrueckas padora Ne 1. «[lonyuenue 1 1 94.10 https://resh.edu.ru/
STHJICHA U U3yYCHHE €TO CBOMCTBY» '
Ankanuensl. byraauen-1,3 u

9 MeTunoyranuen-1,3. [lonyuenue 1 7.11 https://resh.edu.ru/
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,

10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 1 14.11 https://resh.edu.ru/

IIPOCTEUILNN NTPEICTaBUTENb AIIKUHOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Beluncienus no ypaBHEHHUIO XUMHUYECKOU

https://resh.edu.ru/

11 21.11
peaKium

12 ApeHbl: 0eH3011 U TOJIyoJI. TOKCUYHOCTh 98.11 https://resh.edu.ru/
apeHoOB

13 I'eneTHUeCcKas CBsI3b YIJIEBOI0POIOB, 512 https://resh.edu.ru/
NPUHAUICKAIINX K PA3THYHBIM Kilaccam
Hpnpo;[HHue VCTOYHHKH YTJICBOJAOPOJIOB: https://resh.edu.ru/

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HePTIHBIC 12.12
rasbl, HeQTh ¥ MPOAYKTHI €€ MepepaboTKH
HpnponHHUe UCTOYHUKU YTII€BOJIOPOIOB: https://resh.edu.ru/

15 MPUPOJIHBIN ra3 U MOIMYTHBIE He(TIHBIE 19.12
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu

16 KontposbHast paboTa 1o pasaeny 96.12 https://resh.edu.ru/
«YTIeBoaopoab»

17 [IpenenbHbIe OHOATOMHBIE CITUPTHI: 9.01 https://resh.edu.ru/
METaHOJ U 3TaHoJ. BogopomHas cBsi3b

18 MHOT0aTOMHbBIE CIUPTHI: STHICHIITUKOIb U 16.01 https://resh.edu.ru/
TJIMICPHH

19 deHoII: CTpOCHUE MOJICKYJITBI, (GPU3NICCKHE 93.01 https://resh.edu.ru/
U XMMHUYECKHE CBOMCTBA, IPHMEHEHHE

20 Anpneruapl: GopMaibaeTuI U 30.01 https://resh.edu.ru/
aneTanpaeru. AIETOH

21 OIHOOCHOBHBIE TIPE/ICIbHBIE KAPOOHOBBIE 6.02 https://resh.edu.ru/
KHCJIOThI: MypaBbUHAS U YKCYCHasI

99 ITpakTuyeckas padora Ne 2. «CBoiicTBa 13.02 https://resh.edu.ru/
pacTBOpa YKCYCHOM KHCIIOTBD)
CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK https://resh.edu.ru/

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX 20.02
KHCIIOT

24 MpIj1a KaKk COJIM BBICIIHX KapOOHOBBIX 27.02 https://resh.edu.ru/
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KHCJIOT, UX MOIOIIIEE JSHCTBIE

Crnosxuble 3(Upbl KaK MPOU3BOJIHbBIE

https://resh.edu.ru/

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 1 5.03
3¢upoB
26 JXupsr: rugponus, npuMeHeHue, 1 12,03 https://resh.edu.ru/
OMOoJIOTHYECKast POJIb KUPOB
VYTaeBopsl: cOCTaB, Kilaccuukanus. _
27 Baxneiiime npeacTaBuTeNM: TIIOK03a, 1 19.03 https://resh.edu.ru/
bpykTO3a, caxapo3a
28 Kpaxmai u 1esuios103a Kak mpupoIHbIe 1 9.04 https://resh.edu.ru/
MOJIUMEPBI
KontponbHas pabora 1o pasaeny _
29 «Kucnopojacoaepkaiiye opraHnuecKue 1 16.04 https://resh.edu.ru/
COCIMHCHUS»
30 AMUWHBI: METHIIAMUH U aHWJIAH 1 23.04 https://resh.edu.ru/
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIC
https://resh.edu.ru/
31 OpPraHUYECKNE COETUHEHUS, UX 1 7.05
Oouosiornyeckoe 3HaueHue. [lenTuapt
32 besku kak mpupoIHbIe 1 14.05 https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS
OCHOBHBIE METOJIBI CHHTE3a
A . https://resh.edu.ru/
33 BBICOKOMOJICKYJISIPHBIX COCTMHECHHUM. 1 21.05
[TnacTMacchl, KayqyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I1O0 33

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus, 10 xknace/ IN'abpuensa O.C., O61mecTBo ¢ orpaHUYEeHHON
0TBEeTCTBEHHOCTHIO «J[PODAY; AxuimoHnepHoe o01ecTBo «M3maTenbeTBo
«IIpocsenieHue»

Xumus, 10 xnace/ IM'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3natenberBo «IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

Xumusi. bazoBeiit yposensb. 10 kimace. Meroandeckoe rnocobue ["abpuensx

O.C., Cnnagkos C.A..

Xumusi. bazoBelit ypoBenb. 10 kimacc. KoHTposibHBIC U TPOBEPOYHBIC PAOOTHI
Ia6puensu O.C., bepeskun I1.H., Yirakosa A.A.

N.T". XomueHko. 3aJayHUK 110 XUMHUU JIJIs1 CPEHEN LIKOJIbI.

N.I". XomueHko. 3a1a4HUK 110 XUMUH JIJIS1 TIOCTYTNAIOIIUX B BY3bI.

Oomas xumusa. M.I'. Xomuenko M. «Hosasg Boana. OHMKCy, 200

Penerutop no xumuu. Ilox penakuueit A.C. Eroposa Poctos Ha [lony «@enukcy, 2009
CnpaBounuk mkosibHUKa. A.C. Eropos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/
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