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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XuUMUM Ha YpOBHE CpeAHEro obmiero o0pa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTEIbHOW IIPOrpaMMbl CPEIHETO O0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eObHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoil
Qenepanuy, peaTU3yIOLIMX OCHOBHBIE 0OOpa30BATENIbHBIE MPOrpaMMbl, U
OCHOBHBIX TnOJIO)KeHMM «CTparerun pas3BUTHS BOCHUTaHHs B Poccuiickon
Oeneparuun Ha nepuon a0 2025 roma» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJI0OB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
obmiel ctpaternu oOydeHus, BOCIIUTAHUS U Pa3BUTHUS OO0YJarOIINXCs CPEACTBAMU
ydebHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuenrtyanbHble nonoxkeHus @I'OC COO o B3anMOOOYCIOBJIEHHOCTH LIEJIEH,
COJIEpXKaHUs, pe3ylbTaToB OOyYyeHUs W TpeOOBaHHUH K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMH
o011e00pa3oBaTebHON  OpraHu3aliy, SBSETCS HEOThEMJIEMOM dYacTbio HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBepUIAIONIMM JTaloM peaju3aludd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CUCTEME XHMHYECKOrOo O0pa30BaHMsA. OTU LIEHHOCTU KacaroTCs
MO3HAHMSI 3aKOHOB MPHUPOBI, (POPMUPOBAHHSI MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0O M HIpUpPOJHOW cpeae. Peamusyercs xumuueckoe o00pa3oBaHuE
oOydJaromuxcs Ha ypOBHE CPEHET0 00Imero o0pa3oBaHUs CPECTBAMH y4eOHOTO
npeaMera  «XuMHsD», COJIEpPKAaHME M IOCTPOEHUE KOTOPOTO OIPEIECICHBl B
MporpaMMe MO XUMHUHM C YY4ETOM CHEUU(PUKM HAyKH XUMUU, €€ 3HAYEHUs B
MO3HAHUU TPUPOABI U B MaTEpPUATILHOM XU3HMU OOIIECTBA, a TAKXKE C YYETOM
o0mMX 1enell M MPUHIMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeiHero ooiiero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUM HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOH BKJaJ B (JOPMUPOBAHUE PALMOHATIHLHOIO HAYYHOT'O MBIILICHUS,
B CO3J]aHH€ IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
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OpUPOIBl U YeNloBeKa, KOTopoe (OpMUPYETCS B XMMHUHM Ha OCHOBE MOHMMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXIY
CTPOEHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTIMU MIPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThbI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJda W SKH3HU Kaxnaoro wieHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3MJATENIbHAs,, KaK Hayka BBICOKMX TEXHOJIOTMM HaIlpaBJE€HA Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUIIEBON, FIKOJIOTUYECKON O€30MaCHOCTH U OXpaHbl 3J0OPOBbSI.

B coorBercTBUHM C OOUIMMHU MLEJSAMH W TNPUHUUIAMH CPEIHErO OOIEero
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YCHHS]) OPUECHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUId  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIECIIHOIO BKJIKYEHUS B JKU3Hb COLMYMa, IIPOJOJKECHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas W HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUMW MO HEOPTaHMYECKONW XUMHHM (C BKJIIFOUEHUEM 3HAHUM U3 00IIeH XUMUU) U
OpraHn4eckor XxumMuu. POpMUPOBAHUE JAHHOW CUCTEMBbI 3HAHWUW NPU U3YyYECHUU
npeaMera O0ECHeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB ¥ TEOPHI XUMHH.

Crpyktypa comepkaHusi KypcoB — «Opranuueckas Xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpMUPOBaHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K M3yYCHHIO Yy4yeOHOro marepuana M OO0YCIOBJIEHA
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BELIECTBA
paccMaTpuBarOTCSl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
MPEICTAaBICHUA O CTpoeHHH BemecTB. CBeneHuss 00 H3ydyaeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB A0 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4ecKod XHMHUU IOJy4arOT PA3BUTHE
chopMupOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs INEepBOHAYAIbHBIC
MPENICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOUN PEaKIUU.

[Ton HOBBIM yriomM 3peHHs B MpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl HM3YYEHHBIH Ha YPOBHE OCHOBHOI'O OOHIEro o0Opa3oBaHUs
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TEOPETUYECKUN MaTepual U (PAKTOJIOTMUYECKUE CBEIEHUS O BeUlecTBax M
XUMUAUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas m HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOIUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX M METOAOJOIMYECKUX IO3ULNUH,
rIyOKe TMOHSATh HCTOPUYECKOE M3MEHEHHE (YHKLIMI 3TOro 3akoHa — OT
o0obmmarome 10 0OBSICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaXKHEMIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHMH, a TAaKXK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEpHOCTSIX NpOTEeKaHus JonojHsercs B Kypcax 10 um 11 kiaccos
AJIEMEHTaMHU COJEpP)KaHUSA, HMEIOIIUMHU KYJIbTYPOJIOTMYECKUH U MPUKIATHOM
XapakTep. OTHW 3HAHHUS CIIOCOOCTBYIOT IOHMMAHHMIO B3aMMOCBSI3U XHMHUHU C
JIPYTMMHU HayKaMU, PacKphIBalOT €€ pojb B TO3HABATEIbHOM M MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TCOPHH U MPAKTUUYECKUX MPHIOKEHUNH XUMUH, TOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOieMax, CBA3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIUBATh HHMOPMALUIO U
OPUMEHTh €€ JUIsl TONOJIHEHWS 3HAHUM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIbHBIX HCCIIEI0BATENIbCKUX 3ajad. B 1enom copepkanue yueOHOro
npenMera  «XUMHUS»  JTAaHHOTO  YpOBHSA  W3Y4YEHUST  OPUEHTHUPOBAHO  Ha
(dopmMupoBaHue y 00YyYarOIIMXCSI MHPOBO33PEHUECKONH OCHOBBI JJIi TTOHMMaHUs
dunocopckux HeH, TaKUX KaK: MAaTepUAIbHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DKCIEpPUMEHTa W
pelIeHHs] MPOTUBOPEUYMI MEXIy HOBBIMM (aKTaMu U TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEUICHUH SKOJIOTUYECKUX MpoodiieM, a
TaKKe MpodsieM cOepeXEeHHs] YPHEPTEeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHMSI HOBBIX
TEXHOJIOTHI U MaTEPUAJIOB.

B nmmane pemieHuss 3aad  BOCIUTAHUS, PA3BUTHS U COLIMAIIM3ALMU
Oo0ydJaromuXxcs MNPUHITHIE MPOrPaMMON MO XUMHUU MOJXOAbl K OIpPENeNeHUIO
COJIEp)KaHMSI M TOCTPOEHUS MpeaMera MpenycMaTpuBaloT  (OpMHUpPOBaHUE
YHUBEpPCAIbHBIX YYEOHBIX JIEHCTBUI, HMEOIUX 0a30BOoe 3HAYEHUE IS
pa3IMyYHbIX BHJIOB JEATEIbHOCTH: PEIICHHs Mpo0JieM, IOHCKa, aHalu3a H
00paboTku nHGOpMaIIHK, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS OMbITa TPAKTUIECKOM
U HCCIIEA0BATENIBLCKON JESITENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHHMU
XUMUH.

B mnpaktuke mnpenomaBaHus XHMHHM Kak Ha YPOBHE OCHOBHOI'O OOIEro
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOIIero 00pa3oBaHus, P ONpeIeIECHUN
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COJEPKATEIIbHOM XapaKTepUCTHKU IeJiell M3ydeHHUsl MpeAMETa HalpaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POpMUpOBAHHE OCHOB
XMMHYECKON HayKM Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHUECKOM
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTypbl. C
METOJMYECKON TOYKM 3pPEHMsI TAaKOH MOAXOA K OMPEICNICHUIO IeNed W3y4deHHs
peaMeTa SIBIISETCS BIIOJIHE ONPaBAaHHbIM.

CornacHO HaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIIIMH WM3Y4YCHHs TpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBsAIOTCS:

e (opMHpOBaHHME CHUCTEMbl XHMHYECKHMX 3HAHUM Kak  BaXKHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUM,
OCBOCHHME f3bIKA HAYKH, YCBOCHHE W TOHHMMAaHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHYECKOrO XapakTepa, O3HAKOMIICHHE C UCTOpHEH
UX Pa3BUTHS U CTaHOBJICHUS;

e (opMupOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHMUYECKHX peakluid, HEOoOXOAMMBIX Ml NpUOOpETEeHUs
YMEHUU OpPHUEHTHPOBATHCSI B MHPE BEIIECTB M XUMHYECKHX SIBICHUH,
UMEIOIIUX MECTO B MIPHUPO/IE, B MPAKTUIECKON 1 MTOBCETHEBHOM JKU3HH,

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMUYECKOTO OJKCIEpUMEHTa, COOMIOACHHEM  MPaBUII
0e30macHOr0 OOPAIICHUS C BEIIIECTBAMH.

Hapsny ¢ atum, comepxkarenpHas XapakTepUCTHKA IIeNiel U 3a7ad U3ydeHUs
npeaMeTa B MporpaMmme 1Mo XMMHUHU YTOUHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMHU B CUCTEME CpeHero oobiero oopasoanus. Ceroans B
OpernojaBaHul  XMMHMM B OOJbIIEH  CTENEHM OTHAETCS  IPEANOYTEHUE
MPAKTUUYECKONM KOMIIOHEHTE COJEp)KaHusd OOydeHHUs, OpPHEHTHPOBAHHOM Ha
HOJArOTOBKY BBIYCKHUKA 0011€00pa30BaTeIbHON OpraHU3alluy, BIAJCIOLIET0 HE
Ha0OpoM 3HaHWW, a (YHKIIMOHAILHONH TPAaMOTHOCTBIO, TO €CTh CIOCOOaMu |
YMEHUSMU aKTUBHOTO TIOMYy4YEHUS 3HAHWM M MPUMEHEHHUS MX B PEajbHOU JKU3HU
JUIS pellieHUs] IPaKTUYECKUX 3a/1a4.

B cBs3u Cc 3TUM mpu U3ydeHUH TpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3Ha4YeHHUE NMPUOOPETAIOT TaKUeE 1IENIU U 33a4H, KaK:

amanTanusl 0OyJaroIuXcsl K YCIOBHSIM THHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dopMupoBaHUE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATUIO IPaMOTHBIX
pelIeHui B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;
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¢opmupoBaHue 'y OOyYarOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOYEBBIX
KOMIICTCHIIN), WMEIOIUX YHUBEpCaJbHOE 3HAU€HUE JUIS Pa3IMYHbIX BHUIOB
NESATENbHOCTU: PEIIeHUs MpoOseM, MOUCKA, aHanu3a U 00paboTKH HH(pOpMaLH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs OmbiTa JESATENBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TO3HAHUM XHWMHH, a TaKXKe I OLEHKA C TMO3UIIHA
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHYECKUX
MPOIIECCOB HA OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CHOCOOHOCTEN 00YJarOMIMXCs: CIOCOOHOCTH CaMOCTOATENHFHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIMU, UCIOIb30BATh
COBpeMEHHbIE MH(DOPMALIMOHHBIE TEXHOJIOTHH I MOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON WH(OPMAIIMN XUMHYECKOTO COICPKAHUS;

dbopMUpoBaHUE U Pa3BUTHE Y O0YYAIOIIMXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAUMBI, B YaCTHOCTHM, IpPU IUIAHUPOBAHHWU M MPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyJaromuxcsi YOEXKIEHHOCTH B T'yMaHHUCTUYECKOU
HaNpaBICHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHUHU TJI00aJbHBIX MpoOseM
PaIMOHAIBHOTO MPUPOIOTIOIH30BaHNs, TTOTIOJHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpPaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOIIIGHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
UCTOJIb30BaHUs MOJNYYEHHBIX 3HAHUWA JJIi TPUHSATHS TPAaMOTHBIX pEIIeHUN B
CUTYAIUSX, CBA3AHHBIX C XUMHUYECCKUMH SIBJICHUSMU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUsl MPEAMET «XUMUS»
0a30BOro ypoBHsI BXOAMUT B COCTaB IpeaMeTHoN ob0nactu «EcTecTBeHHO-HAYYHbBIE
IPEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YYEHHS] XUMUH, Ha 0a30BOM YpOBHE
cpenHero oo1iero oopasoBanus, coctaBisier 68 vacos: B 10 kiacce — 34 ygaca (1
yac B HeJneno), B 11 kimacce — 34 gaca (1 gac B Hefienio).
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COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernueckue OCHOBbI OPraHN4YeCKOM XUMHUM

[IpenmeT opraHMYeCKOW XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BELIECTB M MATEpUajoB. TeopHsi CTPOCHUS OPraHMYECKUX
coenuHeHui A. M. bytiiepoBa, e€ ocHOBHBIE MMOJIOKEHUSA. CTPYKTypHBIE (DOPMYJIBI
OpPraHM4YeCKUX BemeCTB. [ omoisorus, wu3zoMepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccu(uKalu opraHUYecKuX BeliecTB. HoMeHknaTypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHSI BEIIECTB W HX NPEBPALICHUU:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, MOJICTUPOBAaHUE MOJICKYJl OpPraHWYECKUX BELIECTB, HAOJIOJICHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALLCHUIO OPraHUYECKUX BEILECTB
py HarpeBaHuu (TJIaBJIeHUE, O0YTIIMBAHUE U TOPEHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH —
MPOCTEUININE TMPEICTABUTEIN aAIKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuy 3aMenieHus M TOpPEHHUs), HAXOXKJICHHE B NPUPOAE, MOIYy4YECHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAd. DTUJIEH U MPOINHIIEH —
MPOCTEUIITNE TIPEACTABUTEIN AQJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuu THAPUPOBAHUS, TAJOTEHUPOBAHUS, THUAPATALUHU, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEUIIINE
XUMUYECKHUE CBOMCTBA (peakuus mojmmepusanuu). [lomydyeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUH psijl. AlleTUIICH
— TIPOCTEUIUM MPEeJCTABUTENIb AJIKUHOB: COCTaB, CTpOeHUEe, (u3nueckue u
XUMUYECKUE CBOMCTBA (pPEaKUMH TUIPUPOBAHUS, TaJION€HUPOBAHMS, THApaTalluu,
TOpEeHUsl ), TOJy4YeHHUE U TIPUMEHEHHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYeCKHe M XMUMHUYECKHE CBOWCTBA
(peakuuu TajJlorTeHUPOBAHUSI U HUTPOBAHMS), MOJYyUYCHHE U NpUMeHeHue. Tonyon:



TOUKA \\' POCTA

cocmas, cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANHUSL U HUMPOBAHUs), NOTYYeHue u npumeHenue. TOKCUYHOCTD
apeHoB. ['eHeTnueckas CBS3b MEXAY YIVIEBOAOPOAAMH, MPUHAJICKAIIUMA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbIE HWCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOOHBIN ra3 W IONYTHBIE
HedTsaapie Ta3pl. HedTh m e€ mpoucxoxaenue. CrmocoObl mepepaboTku HedTH:
NEPErOHKa, KPEKUHI (TEPMHYECKUM, KaTaauTH4eckuil), mnuponus. IIpogykTs
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJICHHE C O00pa3llaMM IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MOIEIMPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJloreHONPOU3BOIHBIX, ITPOBEJCHUE MPAKTUYECKON paboThl: MOITYYEHHUE ITUJICHA
Y U3y4YEHHE €TO CBOMCTB.

PacuérHeie 3amaun.

Beluucienuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM MPOAYKTa PEaKUHUHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIUN).

Kucioponcoaepxamue opraHu4eckKue coeJHHEHHUA

[IpenenpHple ONHOATOMHBIE CHOUPTBHL. MeTaHONI M 3TaHONI CTPOEHHE,
dusznueckue M XUMHUYECKHME CBOWMCTBA (pPeakUuMW C AaKTUBHBIMU METaJUIAMH,
raJIOr€HOBOAOPO/IaMH, TOpPEHHUE), NpPUMEHEHUE. BoIOpoIHBIE CBSI3M MEXIY
MOJIEKYJIAaMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHbl€  CHOUPTHI. OTWICHIVIMKOJIb W  TIULEPUH: CTPOCHHE,
¢usnyeckue W XUMHYECKHME CBOWMCTBAa (B3aMMOJAEWCTBHE CO UICIOYHBIMU
METaJUIaMH, KaueCTBEHHas PEaklMs Ha MHOroaroMHble cnupthl). [leiicTBue Ha
Opranu3M yenoBeka. [IpuMeHeHne riaueprHa u 3TUICHTTUKOISL.

®deHon: CTpOEHUE MOJEKYJbl, (PU3MUECKME U XUMHUYECKHE CBOICTBA.
TokcuuHocTh (enona. [lpumenenue gpenona.

Anpaeruapl U kemouwvl. DoOpmanplIeruil, alneTalbICTU. CTPOCHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOWMCTBA (peakUUU OKHUCIEHHS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIIUN), TIOJyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KUCJIOTBI: CTpOE€HUE, (PU3NYECKHUE M XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue uid Kiaacca KUCIOT, peakuus 3TepuuKaium), noaydeHue u NpuMeHEHHUE.
CreapuHOBasi MU OJIEMHOBAas KUCJIOTHl KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.
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CnoxHble >(QUpPbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, KilaccuHKaUs ~ YrieBOoAOB  (MOHO-, JU- H
nojucaxapupl). ['moko3a — nmpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJICKYJIbI, (U3NYECKUE U XHMHYECKHME CBOMCTBa (B3aMMOJAEWUCTBUE C
runpokcuaom Mmeau(ll), okucieHne amMmmMuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXEHUE TIIIOKO3bl), HaXOXKACHHE B MPHUPOJE, NPUMEHEHHE,
ouonornueckas poib. GotocunTe3. OpykTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemnrosio3a Kak npupoaHbie noauMepsl. CTpoeHHE Kpaxmana U
HeunosIo3bl.  PU3MYECKME M XHMHYECKME CBOMCTBAa Kpaxmaya (THUApOJIH3,
KaueCTBEHHAs PEaKIUsi C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX MPEBPALLICHUMN:
MpoBeicHHe, HaOJIOACHHE U OMUCAHHE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CHHUPTOB, Kaue€CTBEHHBIE PEAKIUU OJHOATOMHBIX CIHUPTOB (OKUCIIEHUE HTaHOJNA
okcugom wmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcuiom meau(ll)), anpaerugos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) u rumpoxcugom wmenu(ll), B3zammMopeicTBHe Kpaxmana € HOJIOM),
POBEJEHUE TPAKTUYECKON pabOTHI: CBOMCTBA pACTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaum.

Beruucienuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOI0 BELIECTBA WJIM MPOAYKTa PEAaKUHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEILIECTB UM MPOAYKTOB PEAKIIIH).

A3oTconepxkaniue OpraHn4ecKue COeqUHEHHUS.

AMUHOKHUCIOTH Kak aM(OTepHble OpraHudeckue coenuHeHus. dusznueckue
U XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha mpuMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTubl.

benkun kak NOpUpOAHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOIIN3, IEHATYpALHsl, KAUECTBEHHBIE PEAKIIUU Ha OEJKU.

OKCHEPUMEHTAIBHBIE METOABl HM3y4EHUs BEUIECTB M UX IPEBPALICHMII:
HaOJIIOICHUE U OMUCAaHUE TEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalus OEIKOB IpH
HarpeBaHUH, IBETHHIC PEAKITUU OCIIKOB.

BbicokomoJIeKy IsIpHbIE COCAUHECHUSA

OCHOBHbBIE TOHSITUS XUMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
[OJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEIHIS MOJIEKYIIpHas
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macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCOUHEHUN —
MTOJIMMEPHU3ALINS U TTOJIMKOHAECHCALINS.

OKCIIEpUMEHTAIBHBIE METOAbl H3Y4YEHHsI BEIIECTB M HX IMPEBPALLICHUM:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUN OPraHUYECKON XWMUHU B
10 xnacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U IOHATUH, SBIAIOIIMXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEAMETOB ECTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
3aKOH, TEOpHsl, aHAJIM3, CHUHTE3, KiacCU(UKaIus, NEePUOJUIHOCTb, HAOIIOACHHE,
U3MEPEHUE, YKCIIEPUMEHT, MOJICIINPOBAHUE.

@®u3uka: Marepus, JHEpPrusi, Macca, aroM, DJIEKTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSTHHUE
BEUIECTBA, (PM3MUECKUE BEIMUYHUHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: knerka, opranusM, Ouocepa, oOMEH BEUIECTB B OpraHU3ME,
¢dboTtocuHTE3, OHOJOTMYECKHM AaKTHUBHBIE BeliecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
PECYPCHL.

TexHOmorus: NHUUIEBBIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO IHUTAHUSA,
MOIOILIAE CPEACTBA, JEKAPCTBEHHBIE U KOCMETHUECKUE MTPENAPAThI, MaTEpUabl U3
MCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

[UTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaroImMUMHUCs TIPporpaMM CpEIHEro oO0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM W TPEeIMETHBIM). HaydHO-MeTOAMYecKOW OCHOBOM ISt
pa3paboTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPaMM CPEIHEro OOIIETo
00pa30BaHUs SBISCTCS CUCTEMHO-ICATCIbHOCTHBIN TTOIXOI.
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B cooTBeTcTBMM € CHUCTEMHO-ACATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpEeAMETa «XHUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CJICIYIONINE COCTABJISIOININE:

OCO3HAaHHE OOYYAIOIIUMHUCI POCCUMCKON TPaKIAHCKOH HISHTHYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMYK1€ MOTUBAIUH K O0yUEHUIO;

I[eJICHANIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHUH JTUYHOCTU HAa OCHOBE
KITFOUEBBIX LIEHHOCTEN M UICTOPUYECKUX TPAIULMi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOY4YaIOIMMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIIbHOCTA [EHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMM, IPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJM4Yue TPaBOCO3HAHUS IKOJIOTHYECKOM KYJIBTYPhl M CIIOCOOHOCTU CTaBUTh
LEJIA U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YNBTATHI OCBOCHUS IpPEAMETa «XHUMUSD» JIOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOW JIEATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COIUOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HjealaMd POCCHICKOTO TPakIaHCKOro OOINEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W TpaBWIaMU  TIOBEICHMs,  CIIOCOOCTBYIOIIMMHU  TMpoIleccam
CaMOIIO3HAHMS, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00 yJaromuxcs.

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUSI MpPEAMETa «XHUMHUSD» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OIBITA TO3HABATEIHLHOM H TMPAKTHYECKOW IEATEITLHOCTH
00y4Jaromuxcs Mo pean3ali TPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEICTABJIIEHUSI O COLMAIIbHBIX HOPMAaxX MW TMPABWIAX MEXIMYHOCTHBIX
OTHOIIICHU B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEILHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENbHBIX 3aJ/1ay, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YICOHOU e TEeIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

LIECHHOCTHOI'O OTHOUICHHWS K MCTOPUYECKOMY H HAYYHOMY HACIIEIHIO
OTE€YECTBEHHOM XUMUH;
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YBaKEHUS K IpOIecCy TBOpYECTBA B 0O0JACTU TEOPUM U MPAKTUUYECKOIO
MPUMEHEHUS XWMHH, OCO3HAHMSI TOTO, UYTO JOCTH)KCHHUS HAYKH €CTh pPe3yibTar
JUIATENBbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  OKCIEPHUMEHTAIBHBIX  TOWCKOB,
IOCTOSIHHOT'O TPY/a Y4€HBIX U PAKTUKOB;

WHTEpeca ¥ TO3HABaTEIbHBIX MOTHBOB B TOJIYYCHHH W MOCIEAYIOIIEM
aHanm3e UH(pOpMAaIMK O MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

HPAaBCTBEHHOT'O CO3HAHHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMHU, CBSI3AHHBIE C XUMUYECKUMHU SIBICHUSIMH,
Y TMPUHUMATh OCO3HAHHBIE PEIICHMSI, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE MOBEACHHE M TOCTYNKHU CBOMX TOBApHUILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3THUX
IOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBbA:

NOHMMAHUA LEHHOCTEH 370pOoBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

COOMIOZICHUST TIpaBWJI 0E€30MacHOro OOpalleHus C BElIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOU JIEATEIBHOCTH;

NOHUMAHUA UEHHOCTU TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0e301acHOr0 MOBEACHUS B CUTYaIIMSIX, YIPOXKAIOIINX 37]0POBBIO U )KU3HU JIFOJICH;

OCO3HAHMS TIOCTEACTBUI M HEMPUSITUS BPEIHbIX NMPUBbIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEI0BaTEIbCKON
NESITeNbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W JPYrMX BHAAX
NEeSITeNbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YYacTHE B pEHICHHH NPAKTUYECKUX 3ajad
COLIMAIbHOM HalpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3muyHoro poaa, B TOM
YyClie HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HaHUH 110 XUMHUH;

YBaKEHUS K TPYLY, JIOASIM TPYyJa U pe3ysibTaTaM TPY0BOM 1eATeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WHIWUBUAYaJbHOW TPACKTOPHH
oOpa3oBanus, Oynymieil mpodeccnu u peanm3anil COOCTBEHHBIX KU3HEHHBIX
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IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpedHOCTEN 0011IECTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11€JIeCO00pa3HOro OTHOIIEHHUSI K MPHUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATBHOIO XapakTepa HKOJIOIMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKUX MPOIECCOB Ha COCTOSTHUE TPUPOJIHON U COLIMAIIbHON CpeJibl;

OCO3HAHMSI HEOOXOIMMOCTHM WCHOJb30BAHUS JIOCTHXKEHMM XUMUU AJis
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JEHCTBUIM, NPUHOCIIIMX Bpel OKpY)KaIOLIEH
MPUPOJHON Cpele, YMEHHs MNPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOIMYECKUE
HOCJIEICTBUSA MPEANIPUHUMAEMBIX JTEHCTBUI U IPENOTBpALIATh UX;

HAJINYUS pa3BUTOrO SKOJIOIMUECKOTO MBIIIJIEHHS, YKOJIOTHYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH HKOJIOTUYECKOU HaIpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABAaTEIbHOM, KOMMYHHUKaTUBHON M COLMAIIBHON
MPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHH
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPaKTUKU;

NOHUMAaHUs cheuupuKy XUMHM KakK HayKd, OCO3HaHUs €€ poJu B
(OpMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHS, CO3JIaHUU LIEJIOCTHOTO
IpEeJICTAaBIICHUsI 00 OKPY)KaloIlleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TNPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHUM NpoOJieM COXpaHEHMs
MIPUPOJHOIO PaBHOBECHS;

yOeKIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3JIaHUU HOBOM 0a3bl MaTepUAIbHOM KYJIbTYpPBI, PEIICHUN TTI00ATBHBIX MPOOIEM
YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUH MEIULMHBI, OOECIEUYEHHH YCIOBHMA
YCIIEUTHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh
NoJlydaeMbl€ 3HAHUA JUIsl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JieslaTh 000OCHOBAHHBIE 3aKIIOUEHHS Ha
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OCHOBE HAy4yHbIX (AaKTOB M UMEIOUIMXCA JAHHBIX C LEJbI0 TOJydeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K TIO3HAHUIO U UCCIIEIOBATENIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOMI
JeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MerTanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS Y4eOHOTO IpeaMeTa «XUMUs» Ha
YPOBHE CpeJHero o0111ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYArOIIHUXCS
MEXTUCITUIUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIECHAYYHBIC IMOHSATHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpPAa W CHEUU(PHKY METOIOB TIO3HAHMUS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
IIPOIIECC, CUCTEMA, HAYYHBIH (PaKT, MPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TCOpHS, HCCIIeIOBAaHUE, HAOIOICHNE, U3MEPEHUE, SKCIICPUMEHT U IPYTHE);

YHHUBEpCaIbHBIE ydeOHBbIC NEHCTBUS (ITO3HABaTENbHBIC, KOMMYHHUKATHBHEIC,

PErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
TPaMOTHOCTH U COLIMATIbHON KOMIETCHIIMH 00 YJarOIInuXCsl;
CIIOCOOHOCTD 00 yJaroumxcs WCITOJIb30BaTh OCBOEHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIEC y4EOHbIE
JEHCTBHS B ITIO3HABATEIILHOM U COLMAJILHOM ITPAKTHKE.

MeranpenMeTHsle pe3yibTaTbl OTPAXKAaKOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4EOHBIMU  TI03HABATEIbHBIMM, KOMMYHHMKAaTUBHBIMU UM  PETYJISTUBHBIMU
NEUCTBUSMH.

Osanagenne YHHUBEpCAIbLHBIMU y4eOHBIMU MO3HABATEIbHBIMH
AEeUCTBUSMM:

1) 6a30BbIE JTOrNYeCKHeE AeliCTBUSA:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpPENENATh LEAU JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX
JNOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI JEATEIBHOCTH C IIOCTABIECHHBIMH LIEJISAMU;
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UCIIOJIb30BaTh NPU OCBOCHHWH 3HAHUM NPUEMBI JIOTUYECKOIO MBIIUICHUS —
BBIJICNISITh XapaKTEpPHbIE MPU3HAKU TMOHATUA W YCTAaHABIMBAaTh WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIJIsl OOBSICHEHUS! OTJENIbHBIX (PAKTOB U
SIBJICHU;

BbIOMpAaTh OCHOBAaHUS M KPUTEPUU [UJIs KIAcCU(UKAIUU BEIIECTB M
XUMUYECKUX PEaKIU;

YCTaHABJIMBATh TMPUUYUHHO-CICJCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUYECKHUE PpACCYXACHHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTUM), BBIABIATH 3aKOHOMEPHOCTHM M IMPOTUBOPEUYUS B PacCMaTpPUBAEMBbIX
ABJICHUSX, (DOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS,

IIPUMEHATH B MPOLIECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUHA CHUMBOJIMYECKUE
(3HaKOBBIE) MOZENN, IPEOOPA30BBIBATh MOJIEIIbHBIE NPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) 3JIEMEHTa, XHUMHUYecKas (opmyna, YpaBHEHHE XUMHYECKOU
peaKkuu — MpU pEIIeHUH Y4YEeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSATh Ha3BaHHbIE MOJICJIbHBIE MPECTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMMHUYECKHUX
pEaKINK;

(bopMyIMpOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCIIOJIb30BaTh TOCTaBICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI i1 (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJQ/JIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJIJAHUPOBAHMS M IMPOBEICHHUS
YYEHUYECKHX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIONATh 3a XOJ0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (OpMYIHpOBATh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBLHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

NpUOOpETaTh OMBIT YYEHUYECKOM MCCIENOBAaTEIbCKOM UM  MPOECKTHOU
NESITEIbHOCTH, MPOSIBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEILHOMY
MOMCKY METOJI0OB PEIICHHUs] NPAKTUYECKUX 3a]ay, NPUMEHEHHIO pPa3IHMYHbIX
METOJI0B NIO3HAHUS.

3) pa6ora ¢ uaopmaumeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAy4HO-
HOMYJISIpHasl JUTeparypa XHWMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
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IpEe/ICTaBIICHNUA, KPUTHUYECKU OLICHUBATh e JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYHBOCTD;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI TIPH TOUCKE U
orbope wuHpOPMAIMH, HEOOXOAUMOM IS  BBIMOJHEHUS y4eOHBIX 3aaad
ONPENEIIEHHOrO TUIIA;

npUOOpeTaTh OMBIT KCIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHMANBHYIO  (OPMY  TPEACTABIICHHS
uH(popMmaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHUIIbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyecTBE CpPEIACTBA Mpu pabore ¢
XUMUYECKON WHGOpMaNue: TPUMEHSITh MEXNpeaMeTHoie ((pusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTJISTHOCTH.

Ogy1ajieHNie YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY J1€/iCTBUSIMH:

3aJ1aBaTh BOIPOCHI MO CYILIECTBY 00CYXIaeMOM TEMbI B XOJI€ Juajora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeHM, (POPMYIUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMECH PE3yJbTaTOB ITO3HABATEILHON EATECITHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHHO UITM COBMECTHO CO CBEPCTHUKAMU TIPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUYECKONH pabdOTHI MO MCCIICI0BAHUIO CBOWCTB
U3Y4aeMbIX BEIECTB, PeaM3alii y4eOHOTO MPOEKTa U (POPMYIUPOBATH BBHIBOJIBI
10 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS IO3ULIUK B
X0/1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYHIECTBISATH CBOIO IO3HABATENIbHYIO
NESTENhHOCTh, OMpeAesss e Menu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  aNrOpUTM JIEUCTBUM TIpH
BBIMIOJTHEHUU YYE€OHBIX M MCCIIEOBaTEIbCKUX 3a/lay, BbIOMpaTh Haubosee
3 PexkTUBHBIN CcMOCOO0 WX pelieHUus ¢ y4E€TOM TOJYYeHHUSI HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKHUX PEAKITUSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIESITEILHOCTH Ha OCHOBE CaMOaHaJM3a
U CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDHI

10 KVIACC
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[IpenMmeTHBIE PE3yJIBTATBl  OCBOCHMS Kypca «OpraHudueckas XUMHSA»
OTpakaroT:

c(hOPMUPOBAHHOCTh  MPEACTABIECHUM O XUMHUUYECKOM  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, POJM XUMUMU B TIO3HAHUU SIBICHUM
Opuponabl, B  (OPMUPOBAHMM MBIIUIEHUS W KYJAbTYpbl  JIMYHOCTH, €€
(yHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM IS pellIeHUs] TPAKTUUECKHUX 3aau
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolue TMOHATUA (XMMHUYECKHH BJIEMEHT, aToM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJI€HTHOCTb, SJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass M COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJSIpHBIA 00BEM, YIIepOAHBIA CKelleT, (GYHKIMOHAJIbHAS Tpymma,
paauKai, U30MepHsi, H30MEPbI, TOMOJIOTUYECKUI Psi, TOMOJOTH, YII€BOAOPOIbI,
KHCIIOPOA W A30TCOAECP)KAIME COCIUHEHHsS, MOHOMEP, IOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COETMHEHMS); TEOPUU U 3aKOHBI (TEOpPUSI CTPOCHHUS
opranndeckux BeuiectB A. M. byriepoBa, 3aKOH COXpaHEHHsS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE MOHMMAHHMS NPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKHX
ABJICHUH, (PAKTOJOTMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEMIIMX OPraHMYeCKUX BEIIECTB B OBITY U
PAKTUYECKON E€ATEITbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIE MPU3HAKK TOHSITHUM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSTHUS MpPU
OIKMCAHHMM COCTaBa, CTPOEHUS U MPEBPAILECHUN OPraHUYECKUX COECIMHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCIIONb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSA MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecKHMX BEIIeCTB M YPAaBHEHHM XMMHUYECKUX pEaKIHil,
U3rOTABJIMBATH MOJIENIM MOJIEKYJI OpPraHWYeCKHX BEIECTB I WUIIOCTPAIlMU UX
XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

C(OPMUPOBAHHOCTh YMEHHI yCTaHABIMBAaThb NPUHAUIEKHOCTh H3YyUEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHIO K OIPEACIEHHOMY
KJIACCy/TPyIIe COCAMHEHUH (yrIeBOIOPOJbI, KHUCIOPOJ M a30TCOIep)Kallue
COCIMHEHMSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaThb MM Ha3BaHUA IIO
cucremarndeckoir HoMeHknarype (IUPAC), a Takxke TpUBOAWTH TpPUBHATIHHBIC
HA3BaHMS OTJEIbHBIX OPraHWYECKHX BEIIECTB (3THJIEH, IPOINMIIEH, alETUJIEH,
ATUJICHIJIMKONb, TJHLEpUH, (eHols, (GopMallbIeruj, aleTaabIerusl, MypaBbUHAs
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KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTAa, CTEAPUHOBAsA KUCIIOTA, IIF0K034,
bpykTO3a, Kpaxmall, eJUT0JI03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUIbI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUSI MPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. ByrnepoBa 17151 00bsCHEHUSsI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUSI MACChI BEUIECTB;

cOpMUPOBAHHOCTh ~ YMEHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
dusnueckre M XUMUYECKHE CBOMCTBA TUIMWUYHBIX MPEICTABUTENCH pPa3IMIHBIX
KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMWJIEH, AlleTHUJIEH,
Oyraamen-1,3, mermnOyraaueH-1,3, O€H30J, METaHOJ, JTAaHOJ, STHJICHTJIUKOb,
TNIMLEPUH, (EHOJI, aleTalbJerua, MypaBbHUHas M YKCYCHasi KHMCIOTBI, TJIIOKO3a,
Kpaxmall, 11eJITI0103a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTIOCTPUPOBATH T€HETHUUECKYIO
CBSA3b MEXIYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHUl ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX POpPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOYHUKHU YIIIEBOAOPOIHOTO
ChIpbsi  (HEQTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepadOTKU W
MIPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MePepadOTKU;

c(OpMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHHUS 1O XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTA
peakiuu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJE€Th CUCTEMON 3HAHUUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU W3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0/IeHre, N3MEpPEHHE, IKCIIEPUMEHT, MOJISITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMWYECKHE 3HAHUSl Jid TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusX, CBS3aHHBIX C BEIIECTBAMM U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPaBHJIA TOJB30BAHUS XUMHUECKOU
MOCY/ION U JIabOpaTOpHBIM O0OpPYJOBaHUEM, a TaKXKe MpaBUiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUUYECKHUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI TUIAHUPOBATh U BBIMOJIHATH XWMHUYECKHUI
AKCHEPUMEHT (MIPEBpAICHUSI OPraHMYECKHUX BEILIECTB IPU HArPEBAHHUH, MOJyYCHUE
ATUJIEHA U W3Y4YEHUE €ro CBONCTB, KAaYeCTBEHHBIC PEAKIIMU OpPraHUYEeCKUX
BEIIIECTB, JICHATypanus OCTKOB NPH HArpeBaHWU, I[BETHHIE pEaKIUH OEJIKOB) B
COOTBETCTBUM C TIpaBUJAMU TEXHHKU O€30MacHOCTH TIpU OOpalleHuu ¢
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BEIIECTBAMU U J1AOOPAaTOpPHBIM O0OpYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypPaBHEHUW COOTBETCTBYIOIIUX
peaknuii 1 GopMyTUPOBATh BEIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKA AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaILMIO, TMOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHdopmanmu, IHTepHET U 1pyrux);

cOpMUPOBAHHOCTL ~ YMEHHMH  coOJtoJaTh  IpaBUja  AKOJOTUYECKHU
1[eJIeCOO0pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B MEJAX
COXPaHEHUSI CBOETO 370POBbsI M OKPYXKAIOUIEH MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHW3Mbl OMPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIch mokazarens [IJIK, moscHsaTe Ha mpumepax crmocoObI
YMEHBIICHUS] M TMPEAOTBPAILEHUS WX BPEIHOTO BO3JICUCTBUS HA OPraHu3M
YeJoBeKa.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne i/t

HaumeHoBaHMe pa3aesioB U TeM
NporpaMmsl

KoauuyecTBo yacoB

Bcero

yieKTPOHHbIE (U POBbBIE)
oOpa3oBaTe/ibHbIC PeCypChl

Paszpnes 1. Teoperuueckre 0CHOBBI OPraHU4eCKO XUMUM

[IpenMer opraHnyecKOl XUMUH.

1.1 Teopus cTpoeHUss OpraHUYECKUX 3
coenuHenuit A. M. bytieposa

Hroro no pazneny 3
Pa3nen 2. Yraesonopoabt

21 [IpenenbHbIE YrIIeBOAOPOIBI — )
' aJIKaHbI

59 HenpenenbHubie yrieBogopoasl: 5
' AJIKEHBI, aJIKaIUEHbI, AJIKUHBI

2.3 ApoMaTHUYECKuE YIIIEBOIOPOIBI 2

24 [IpupoaHble HCTOYHUKU 3
' yIJ€BOJOPOJIOB U UX MepepadoTKa
Hroro no pazneny 13
Pasnea 3. Kuciopoacoaepxkamme oprana4eckKue coeJMHeHUs

3.1 Crnuptsl. enon 3

3.9 Anpnerunibl. KapO0oHOBBIE KUCITOTHI. 7
' Cnosxubl€ 2QHPEI

3.3 VYrieBos 3
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Wroro mo pazneny 13
Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs

4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3
Wroro no pazneny 3
Paznen 5. BoicokoMoJieKyJIsIpHBIE COeTHHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonnuecrBo yacos DJIeKTPOHHBIE
Ne ni/m Tema ypoka Aara mHppoBkIe
Bceero H3YYCHUA oOpa3oBaTejibHbIE
pecypchbl
1 [IpeameT oprann4eckoi XuMuu, eé 1 5 09 bubmmoreka LIOK
BO3HUKHOBCHHE, PAa3BUTHE U 3HAUCHHE https://m.edsoo.rud210c
Teopust ctpoeHUst OpraHUYECKuX
2 COG,[I[)I/IHGHIfﬁ A. M. Eymeposa e 1 12.09 bubmmorexa LIOK
’ https://m.edsoo.rud227c
OCHOBHBIE TIOJIO’KEHUS
[IpencraBnenue o knaccupuKauu
3 OpraHM4YecKuX BellecTs. HomeHknaTypa 1 19.09 bubmmoreka [IOK
(cucremaTHueckas) U TpUBHAIILHBIC https://m.edsoo.rud23dc
Ha3BaHUsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 26.09 bub6munorexa IIOK
TOMOJIOTUYCCKUH Psif https://m.edsoo.rud26ca
5 MertaH u 3TaH — npocrenmme 1 3.10 bubmmoreka LIOK
MPEICTABUTEIH AJIKAHOB https://m.edsoo.rud28c8
. but6moreka IJOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 10.10
https://m.edsoo.rud2a6c¢
DOTHIIEH U MPOIUJIEH — NPOCTEUIINE bubmmoreka [IOK
7 1 17.10
MPEeICTABUTEIH AJIKCHOB https://m.edsoo.rud210c
8 [Ipaktuueckas padota Ne 1. «Ilonyuenue 1 2410 bu6morexa [IOK

OTHJICHA U U3YUCHHUC CTO CBOMCTB»

https://m.edsoo.rud227c
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Ankanuensl. byranuen-1,3 u

9 Metunoyraguer-1,3. [lonydenne bubmmorexa [OK
https://m.edsoo.rud23dc
CHUHTETUYECKOI'0 KaydyKa U Pe3HHbI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS,
10 TOMOJIOTHYECKUH psijl. AlleTHIICH —p bubmorexa TIOK
. https://m.edsoo.rud26ca
IpOCTeHIIu peICTaBUTENb AJIKMHOB
11 Brruucienus no ypaBHEHUI0 XUMHAYECKON bubmmoreka LIOK
peakiuu https://m.edsoo.rud28c8
12 ApeHbl: 6eH3011 ¥ TOJy0J1. TOKCHYHOCTh bubmmoreka [IOK
apeHoB https://m.edsoo.rud210c
13 I'enernueckas CBA3b YrieBOAOPOJIOB, bu6muoteka IIOK
NPUHAUISKAIINX K PAa3IMYHBIM KJaccam https://m.edsoo.rud227c
[IpupoaHble UCTOYHUKHU YIIIEBOLOPOAOB:
14 HEHEO;[HHIZ ras u HOHyTIZLIe He(ZI[)TI:IHi[Ie Bubmmorexa LIOK
. https://m.edsoo.rud23dc
rasbl, HeQ)Th U IPOAYKTHI €€ epepadoTKu
[IpupoHbIe HCTOYHUKHU YTIEBOJOPOJIOB:
15 H;)H;)O;IHLHZ raz u nonyn}{’;e Hel@I{)TzHJIjIe Bubmmorexa HOK
. https://m.edsoo.rud26ca
rassl, He()Th U IPOLYKTHI €€ mepepadoTKku
16 KonTtponbHas pabora no pazaeny bubmmoreka LIOK
«YTJEeBOIOPOIBI» https://m.edsoo.rud28c8
17 [IpenenbHbIe OAHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK
METaHOJI U 3TaHoJ1. BogopoaHas CBsA3b https://m.edsoo.rud210c
18 MHOroaToOMHBbIE CIIUPTHL: TUIICHIJIUKOIIb U bu6muotexa LIOK
TIIMLEPUH https://m.edsoo.rud227c
19 ®deHou: cTpoeHNEe MOJIEKYJIbl, (PU3NYEcKre U bu6mmoteka [IOK

XUMHUYECCKUEC CBOﬁCTBa, MMPUMECHCHUC

https://m.edsoo.rud23dc




TOUKA \! POCTA

20 Anpaerunpl: GopMasbIerua u bubmmoreka [JOK
areTanbaerua. AIICTOH https://m.edsoo.rud26ca
21 OIHOOCHOBHBIE MpEENbHBIE KApOOHOBBIE bubmotexa [JOK
KHCIIOTBI: MypaBbUHAs U YKCYCHAs https://m.edsoo.rud28c8
99 [Ipaktueckas paborta Ne 2. «CBoiicTBa bu6motexa [IOK
pacTBOpa YKCyCHOW KHCIOTHD https://m.edsoo.rud210c
CreapuHOBas M 0JE€MHOBAs KUCIIOTHI, KaK
23 Hpe,[[ETaBI/ITeJ'II/I BBICITUX KapOOHOBBIX bubmmorexa LIOK
https://m.edsoo.rud227c
KHCJIOT
24 MBbl1a KaK COJIM BBICIIMX KapOOHOBBIX bubmmoreka LIOK
KHCIIOT, KX MOIOIIEe ACHCTBHE https://m.edsoo.rud23dc
CrnoxHbie 2UpPHI KaK TPOU3BOIAHBIC
25 Kap60HOBLIE) KECHOT. Flfnponni[ CIIO’KHBIX Bubmmorexa IOK
https://m.edsoo.rud26ca
3¢hupoB
26 Kupsl: ruapoan3, NpUMEHEHHE, bu6motexa [IOK
OuosornvecKkasi poib KUPOB https://m.edsoo.rud28c8
VYTrieBobl: cocTaB, Kilaccu (pukamusl.
27 BamHep")Ilmne HpeﬂCTaBI/ITeJI(IEI rn?orco:;a bubmiorexa LIOK
’ https://m.edsoo.rud2a6c
¢bpykTO3a, caxaposa
98 Kpaxman u nemnosno3a Kak npupoaHbie bubmmoreka [IOK
OJIMMEPhI https://m.edsoo.rud210c
Kontponbnas pabota o paznen
29 «Knciopoacozlzepmamne l())prIHI/I}:IeCKI/Ie bubmorexa [OK
https://m.edsoo.rud227c
COCIMHECHHUSD»
bu6morexa IIOK
30 AMUHBI: METUJIAMUH U aHWINH

https://m.edsoo.rud23dc




TOUKA \! POCTA

AMUHOKHCIIOTHI KaK aMoTepHbIE

bub6morexa IIOK
31 OpPraHUYECKUE COCTUHCHHMS, UX 1
https://m.edsoo.rud26ca
6uonorunueckoe 3HaueHue. [lentuabr
39 benku kak npupoaHbIe 1 bubmmoreka LIOK
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHUS https://m.edsoo.rud28c8
33 OCHOBHBIC TOHATUS XUMHH 1 bubmmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCAMHEHUI https://m.edsoo.rud2a6¢
O
3 | mcoovonerympiex cocmmanii 1 buGorexa LIOK
Y2Ap 8 ) https://m.edsoo.rud2a6¢
[TnacTmaccel, KayuyyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.rud2a6c/

TOUKA \!pocm

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus / T'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A., AKIITMOHEpHOE
obmectBo «M3marennbcTBO «IIpocBenieHue.

METOINUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

[EEN

. Anmux6eposa JI.YO. 3anumarensHast xumusi. Mocksa, 2010 r.
. 3ajaHus 1O XUMUM JUII  CaMOCTOSITENbHOW  paboTel.  Mockaa,

«IIpocsemenne», 2020 r.

. byces A.U., Epumo A.W. CrnoBapp XUMHYECKHX TEPMUHOB. MOCKBa,

«IIpocBemenne», 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

ok~ wbhkE

bubmmotexa [1OK https://m.edsoo.rud210c
bubmmotexa [IOK https://m.edsoo.rud227c
bubmmotexa [1OK https://m.edsoo.rud23dc
bubmmoteka IIOK https://m.edsoo.rud26ca
bubmotexa IIOK https://m.edsoo.rud28c8
bubmotexa IIOK https://m.edsoo.rud2a6e

HUHTEPHET
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