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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus y4eOHOTo
npeaMera «XuMus» B o0pazoBaTenbHbIX opranuszanusx Poccuiickoit denepanum,
peanu3yromX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsukenue IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwielt crpaTeru 00yueHus, BOCIUTAHUS U Pa3BUTH, 00yJarOIIMXCsl CPeICTBAMU
yueOHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, PE3yJbTaTOB OOy4deHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTebHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTo o00pa3oBaHUsl. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercss xumuueckoe oOpazoBaHHE OOY4YAIOIIMXCS Ha
YpOBHE CpeHero o011ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIeHbl B MPOrpaMMe IO XUMHH C
yuéToM crneunUKy HayKd XUMHHM, €€ 3HayeHHs B TO3HAHMMU MPHUPOABI U B
MaTepuaIbHON )KM3HHU OOIECTBA, a TAKXKE C yUETOM OOIIMX Iiesiel U MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMHUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYyXKarolleM MHUpPE Kak O €IHHCTBE
OpUPOJBI M YeNoBeKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIET0 MHUpa, OCO3HAHUS B3aWMOCBA3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOIEHCTBYSI ¢ APYTHMMH €CTECTBEHHBIMH HAayKaMHW, XUMUS CTaia
HEOTHEMJIEMOH YaCThIO MHPOBOW KYJIbTYPhI, HEOOXOIUMBIM YCIOBHUEM YCIECIITHOTO
TpyAa WU KHU3HU KaXI0ro uieHa oOmectBa. CoBpeMeHHas XHMMHUS KaK Hayka
co3umareNbHas, KaK Hayka BBICOKMX TEXHOJIOTUH HalpaBji€Ha Ha pEIICHUE
rno0anbHBIX  MPOOJEM YCTOWYMBOTO pA3BUTHSI YENOBEYECTBA — CBHIPHEBOH,
DHEPreTHYECKOH, MUIIEBOM, IKOIIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSI.

B cootBercTBMM ¢ OOmMMMH THENSIMHA W TPHUHIMIIAMUA CPEIHETO OOIIeTro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
W3YYCHHs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTypHYIO TOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJs BbIPpaOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJODKCHHS
00pa30BaHUA B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocTaBnsomuMu  TpeaMeTa «XUMUS»  SBIAIOTCA  0a30BbIe  KypChl —
«Oprannyeckass xumus» U «OOmass W HeOpraHWYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpP)KaHUsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHHMHA 10 HEOPraHWYCCKON XMMHHM (C BKIOYCHUEM 3HAHHMHA M3 OOIIEH XUMUU) U
opraHu4ecko XxuMuu. POopMUpPOBAHUE JTAHHOW CHCTEMbI 3HAHWW MPU H3YYCHHUH
npeaMeTa 00eCnevrBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000paswus
BEIIECTB HA OCHOBE OOIINX TMOHSATHH, 3aKOHOB U TEOPHI XUMUH.

Crpyktypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHMIO Y4eOHOro MaTrepuaia u O0O0yCIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUU BeIllecTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHUYECKOM TEOPUH CTPOEHUSI OPTraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YpPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BeliecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIecTBaxX
JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB /IO CIIOXKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHud. B Kypce  OpraHM4eckoM  XHMHUHM  TOJIYy4YarOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUIECKOMN peaKIIHH.

[lon HOBBIM yrjaoM 3peHHS B TpeaMeTe «XUMHS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YUYEHHBIM Ha YypOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKUA MaTeprall U (HAKTOJOTHMUECKHE CBEICHHS O BEIIECTBAX W
XUMHUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdecKas
XUMUS» OOYyYarONIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX TMO3ULIUH,
rIy0oXe TOHSATh WCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
00001IaroIIe 10 OOBSCHSIONMICH U TPOTHO3ZUPYIOIICH.



Envnag cucrema 3HaHMM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M MNPUMEHEHUHU, a4 TAKKE O XUMHUYECKUX PEAKLIUSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX IPOTEKaHUs JonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHnTamu
COAEpKaHUsI, UMEIIINMU KyJIbTYpPOJOTUYECKUI W TPUKIATHON XapakTep. OTu
3HaHUSl CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHUHM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIILHOU U MPAKTUYECKOU AEITEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] UHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue Y4uyeOHOro mnpeaMera «XUMHUS» JaHHOTO YPOBHSI W3Yy4EHUS
OPUEHTHPOBAHO Ha (hOpMUPOBAHKE Y 00YUAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI
Ui TIoHUMaHus (QuiaocoPpckux wuaed, TaKUX KaK: MaTepHaIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPTraHUYECKOro MHUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABJICHUN TyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUUM MEXIy HOBBIMH (aKTaMU M TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TTPoOseM, a
Tak)Ke MpoOJieM COEPEeKEHUST YHEPTETHUECCKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nnane pemeHus 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAINA3ALUU
oOy4YaromMXcsd NPUHITHIE MPOTPAaMMOM MO XWMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BO€ 3HAUEHUE JJI PA3TUIHBIX
BUJIOB JIEATEILHOCTH: pEIIeHUs MpobiieM, TMOHWCKa, aHaiu3a u 00paboOTKH
uHDOpMalMKM, HEOOXOIUMBIX I TPUOOPETCHHUS OIbITa IPAKTHUYCCKON W
UCCJIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUH
XUMUHU.

B mpaktuke mnpenogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CPEJIHETO 00IIETo 00pa30BaHMs, MPH OINPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeW HU3YYCHHUS MpeIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SIBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJABHBIMHU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 k1) siBiArOTCSA:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BakKHEHIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATUS, PyHIAMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,



OCBOGHHE sI3bIKa HAyKH, YCBOGHHE M TMOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
000011IeHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C UICTOPUEH UX
pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUMA, HEOOXOIUMBIX JIJIs1 TPUOOPETCHUS YMEHUH
OPUEHTUPOBATHCS B MHPE BEIIECTB M XMUMHYECCKUX SBICHUN, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKOMN U IIOBCEIHEBHOU XKU3HH;

e pPa3BUTHE YMEHUI U CITIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM H
OOBSICHEHHEM XUMHYECKOTO OKCIIEPHUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, coaepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 W3y4YeHUs
npeaMeTa B porpaMMe 1Mo XUMUU YTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBHUU C
HOBBIMHU TIPHOPHUTETAMHU B CHCTEME cpeaHero obmiero obpa3oBanus. CeromHs B
Npero/IaBaHuy XUMHHU B OOJIBIIIEH CTETIEHN OTAAETCS MPEATNIOYTEHNE TPAKTHYECKOM
KOMIIOHEHTE COACpXaHWs OOYy4YCHHs, OpPUEHTHPOBAHHOW Ha TOATOTOBKY
BBIYCKHUKA 00I1e00pa30BaTeIbHON OpraHW3aliy, BIAJCIOIIEro He Habopom
3HaHWH, a (PYHKIMOHAIHLHOW TPAMOTHOCTHIO, TO €CTh CIIOCO0AaMU U YMEHUSMU
AKTUBHOTO MOJYYEHHUs 3HAHUH U MPUMEHEHUS UX B PCATbHON KU3HHM JIJIS PEIICHUS
NpPaKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3TUM IIpH M3YYEHUH MpeAMETa « XUMUSD» TOMHHHUPYIOIIEE 3HAaUCHUE
NpUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

ajanTamus 00y4yarouuxcsl K yCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIIBHOMY HPUHSATHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBanue 'y OOydYarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUYEBBIX
KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIsI Pa3jIMYHbIX BHUIOB
NESATEeIILHOCTH: pEIIeHus MpobiieM, MOUCKa, aHalin3a U 00paboTKu MH(pOpMAIUH,
HEOOXOIUMBIX JJISI TPUOOPETEHUS OTIBITA IEATETHHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe ISl ONEHKU C TO3HMIMA HKOJIOTHYECKOM
0e30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX IMPOIIECCOB HA OPTaHU3M
YesoBeKa U MPUPOAHYIO CPeay;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJOTHUU IS MOWCKA W aHalu3a yuyeOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPIKAHMS;

(dopmMupoBaHue U pa3BUTHE Y O0YUYAIOUINXCSA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOJII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOCHHO



HEOOXOJMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamommxcsi yOeXKIEHHOCTM B TYMAaHUCTHYECKOU
HAMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJU B PEIICHUH TJI00ATBbHBIX MpoOIeM
pallMOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJHEHHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpPaHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TPHUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUSI OMbITA
WCITOJIb30BAHUS TIOJYYEHHBIX 3HAHWW JUIA TPHUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUSX, CBA3aHHBIX C XHMHUYCCKIUMHU SBJICHUSMH.

B yuebHoM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMHU»
0a30BOTr'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON o0acTu «EcTecTBeHHO-HAyYHbIC
IPEAMETHIY.

OO6mee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS XUMUHU, Ha 6a30BOM YPOBHE
coctaBiisieT B 10 kimacce — 34 gaca (1 4ac B Hezeno).

COILEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMUH

[Ipeamer opraHuYecKol XUMHUH: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
NOJIyYEHUU HOBBIX BEIIECTB M MarTepuajgoB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytneposa, e€ ocHOoBHBIE MO0XKeHUsA. CTPyKTypHbIE (HDOPMYJIBI
OpraHWYeCcKUX BeulecTB. ['oMonorus, wu3omepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COECTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kimaccupuKauu OpraHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUSA
BAKHEUIIINX MPEICTABUTEIICH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MNPEBPAIICHUN:
03HAaKOMJICHHE C 00pa3laMH OPraHMYECKUX BEUIECTB U MaTepUajaMU Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPTraHWYECKUX BEIICCTB, HAOIIOJEHUE W ONMUCAHUE
JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpHU
HarpeBaHuH (IJIaBJICHUE, OOyTIUBAHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psAx. MeraH W 3TaH —
MPOCTEUIITNE TPEICTABUTEIN AalKaHOB: (U3MUYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyYEHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN PSAA. DTUJICH U NPONUIEH —
MPOCTEHIINE MPEJICTABUTEIN aJKEHOB: (U3MYECKHME M XHMHYECKHE CBOMCTBA



(peakuuu TUIPUPOBAHMS, TAJIOTCHUPOBAHUSA, TUAPATALMUH, OKHUCIEHUA W
MOJINMEPU3ALINH ), TOTYYEHUE U PUMEHEHHE.

Anxanuensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHre CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTHYECKUH psijl. ALETUIIeH
— TMPOCTEMIIMKA NPeCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UUECKHE U
XUMHUYECKUE CBOWCTBA (peakuuy THIPUPOBAHUS, TaAJIOr€HUPOBAHUS, THIpaTaliH,
ropeHusl), NoJy4YeHue u NpUMEHEHHE.

Apensbl. benson: cocraB, crpoeHue, (pu3MyecKue U XUMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJTYYEHUE U MPUMEHEHHE. 10ayon:
cocmas, cmpoeHue,  usuyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NOTyYeHue U npumerneHue. TOKCUYHOCTb apEHOB.
I'eneTnyeckass CBSI3b MEXAY YIVIEBOJOPOJAMU, MPUHALJIEKAIIUMUA K Pa3InYHbIM
KJ1accam.

[IpuponHble HWCTOYHHUKHK YriieBoAOpoAoB. IIpupoaHslii ra3 W NOMYTHBIE
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
NEPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckuil), mnuponu3. [IpoaykTsl
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U MMPOJYKTHI €r0 NepepadOTKu.

OKCHEpUMEHTAJIBHBIE METOABl W3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHI:
O3HAKOMJIEHHE ¢ 00pa3liaMi IIaCTMAcC, KaydyKoB U pe3uHbl, Kojutekuu «Hed Ty
U «YTOJIby», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEACHNUE MIPAKTUUECKON PabOThI: MOJYyUYEHUE ITUIICHA U U3YUYEHUE €r0 CBONCTB.

Pacuérnble 3amaun.

Bbruncnenust mo ypaBHEHHIO XMMMYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH NPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUN).

Kuciaopoaconepxamue opranudeckue coeJUHEHUsI

[IpenenbHble OJHOATOMHBIE COUPTHI. METaHOI W 3TAHOJN: CTPOCHHUE,
¢uznueckre W XWMHUYECKHE CBOWCTBA (PEaKkIMu C AKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJOpoJaMHu, TOpPEHUE), NpUMEHEHUE. BoIOpolIHbIE CBS3U MEXKAY
MoOJIeKyJIaMu cupToB. [lelicTBre MeTaHoIa U 3TaHOJa HAa OPTraHU3M YeJIOBeKa.

MHOroatoMHble  CHOHUPTHI. JTUJIEHIVIMKOAb W TJUIEPUH: CTPOEHHUE,
dusnueckne W XHUMHYECKHE CBOWCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTajlJlaM{, Ka4eCTBEHHAsl peakiivsi Ha MHOTrOaTOMHbIe cnupThl). JlelicTBue Ha
opraHusM 4yenoBeka. [[puMeHeHue rniepruHa U STUIICHIJINKOIIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3NYECKHUEe U XUMHUYECKHE CBOWCTBA.
Tokcuunocts penoina. [Ipumenenue penoia.



Anpneruabl U kemowuvl. DopMmanplerul, aueTalbIACTU]: CTPOECHHUE,
bu3MUecKue U XUMHUYECKHE CBOWCTBA (pEaKIMU OKHUCJICHUS W BOCCTAHOBICHUS,
KaueCTBEHHBIC PEAKIINM), OJyYeHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE MpeIeNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTPOCHUE, (PU3NUYECKHUE U XMMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME NSt
KJlacca KUCIIOT, peakuus dTepudukanum), noirydeHue u npumeHenue. CteapruHoBast
Y OJIEMHOBAasl KUCJIOTHI KaK MPEICTABUTEN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JeHCTBHE.

Cnoxubie 3Qupbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT. [uaponus
coHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yriieBojoB  (MOHO-, JU- U
noyiucaxapuibl). ['JI0k03a — NpOCTEHITU MOHOCAaXapu: OCOOEHHOCTH CTPOEHUSI
MOJIEKYJIbI, GPU3UYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C THAPOKCUIOM
menu(ll), okucnenre aMmmuayHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHueE,
Opo’KeHHUE TITIOKO03bI), HAX0XKCHUE B MPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKAs POJIb.
dotocunTte3. PpyKTo3a Kak U30MeP TIHOKO3HI.

Kpaxman u nemnronos3a kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmaya U
HEeUTI0I03bl.  DU3MYECKHMe U XUMHUYECKHE CBOMCTBA Kpaxmaina (THIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
npoBeJieHre, HaOJI0/IEHUe W OINKCAaHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKHCIEHHE ASTaHOJA
okcugmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammomelcTBHE Kpaxmalia ¢ HOJIOM),
IIPOBEICHUE TTPAKTHYECKON pabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCJIOTHI.

Pacuérurnle 3amaun.

Beruncnenus mo ypaBHEHHMIO XHMHYECKOM peakiuu (Macchl, o00béMa,
KOJIMYECTBA MCXOJIHOTO BENIECTBA WJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH ).

A30TcoepKalne OpraHudeCKue COeIUHEHHUS.

AMMHOKHUCIIOTBI Kak aM(pOTEPHBIC OPraHUYSCKHE CoeTMHEHUsA. DU3nIeCKHe U
XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha mpumepe riaunuHa). buonorunueckoe
3HaUY€HHE aMHUHOKHUCIIOT. IlenTuapl.

benku kak nOpupogHbIE BBICOKOMOJEKYIApHBIE coenuHeHus. l[lepBuunas,
BTOPUYHAs W TpPETUYHAs CTPyKTypa O€lKoB. XHMHYECKHE CBOWCTBa OCIKOB:
TUJPOJIN3, ICHATYpallus, KAYeCTBEHHbBIC PEaKIIMU Ha OEJKH.



OKCHEPpUMEHTAILHBIE METOABl HM3yYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HAOJFOICHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIHs O0CITKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIC TIOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AINH, CPEIHSS MOJEKYIIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHUA —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHICHCAITHSI.

OKCIEpUMEHTAbHBIE METOABl HM3yYCHHsI BEIIECTB M WX IPEBPAIICHHIA:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmst MeXIPEIMETHBIX CBS3€H MPU M3yYCHUU OPTaHUYCCKOW XMMHUH B
10 kyacce OCYIIECTBISCTCS Yepe3 HCIOJNBb30BAaHWE KaK OOIIHUX EeCTECTBEHHO-
HAyYHBIX TMOHSATUN, TaK W TOHSTHH, SBIISIONIUXCS CUCTEMHBIMH IS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Ime ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHsI, aHaIN3, CUHTE3, KiIaccu(uKaims, MepruoJuIHOCTh, HAOIIO/ICHNE,
U3MEpEeHne, SIKCIIEPUMEHT, MOJICTUPOBAHNE.

dwuszmka: Marepus, DJHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHBb, BEIIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHUE
BelIecTBa, QU3MUSCKUE BEIIMUNHBI U SAMHHIIB X U3MEPEHHUS.

buonorusi: kieTka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OHMOJOTHMYECKHM AaKTHBHBIC BemecTBa (OENKH, YIJIEBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadusi: MUHEpaIBI, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHOMOTHs: THIIEBBIC MPOIYKTHl, OCHOBHI PAIMOHATBLHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TperaparThbl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yibTaTaM OCBOCHUS
oOydJaromuMHCss TPOrpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeJIMEeTHbIM M NpeAMETHhIM). HaydHo-MeTonuuYecKol OCHOBOWM s
pa3pabOTKH TUJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpPaMM CPEAHEro OOIIEero
00pa3oBaHus SABISIETCS CUCTEMHO-/IESITETbHOCTHBIN MOIXO0/.



B COOTBETCTBHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MNpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTHBALMU K 00YUYEHUIO;

L[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIAEHUI JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyYaromuMXxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHMS NIpeAMETa «XUMHS» JOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM M BOCHUTATENbHOW JESTENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTIO TPa)XKAAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOleccam
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOIO CTAHOBJEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IMpeAMeTa «XHUMHUS» OTPaKaroT
c(OpMHUPOBAHHOCTh OTbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOy4Yaromuxcs Mo peaju3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITENHHOCTH MPU CO3aHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U O3HABATEIBHBIX 3a]1a4, BHIOJHEHUN XUMHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUIOB YI€OHOH JESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUA:

[EHHOCTHOT'O OTHOILIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacJEAUIo
OTECUYSCTBEHHON XMMUH;

YBaXXEHUSI K Mpoleccy TBOpUYECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yJbTaT
JUINTENbHBIX ~ HAOJMIOACHUHM, KpPOMOTJIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;



MHTEpeCca U MO3HABATEIbHBIX MOTHBOB B ITOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
MH(pOpMAIH O IEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallUH, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IOBEJCHUE M IOCTYNKH CBOUX TOBAapHUIIEH C
MO3ULMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUHA STUX
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHUS IEHHOCTeW 3740poBOro U 0Oe3zomacHoro oOpa3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYJI0BOM JESTEIBHOCTH;

NOHUMAaHUS IIEHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS MOCIEACTBUN M HENPUSTHS BPEAHBIX NMPUBBIYEK (YmoTpebOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B Y4eOHO-HCCIIEI0BATEIIbCKOM
JCATCIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM MW  APYrHMX BHJAX
JCATCIIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PCEIICHUM TPAKTHUYCCKUX 3ajad
COIIMAJIbHOM HAIPaBJIICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTHUYCCKOMY U3YUYCHHUIO MPOQECCUil pa3IMyHOTO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHHUS K TPYY, JIOIAM TPyAa U pe3ysibTaTaM TPYI0BOU JIeITCIIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIAWUBUIYAJIbHOW TpPaeKTOPUH
oOpaszoBanus, Oymaymiell mpodeccnr W peaau3aliid COOCTBEHHBIX JKU3HEHHBIX
IJIAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBAa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIEJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHHMS KU3HH Ha 3eMIIe;

MMOHUMAaHMS TJIOOAJIBLHOTO XapakTepa JKOJOTHYCCKUX TPOoOJeM, BIIHSHUS
SKOHOMHYECKHUX IPOIECCOB HA COCTOSIHUE IIPUPOTHOM 1 COIMAIBbHOM CPEIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAaHUSI JOCTHXKEHUM XUMHHM IS
peLIEHHs] BOIPOCOB PALMOHAIIBHOIO IIPUPOIOTIOIB30BAHNS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOIIEH
MIPUPOJIHON cpejie, YMEHUSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTUUYECKUE
MOCTEICTBUS PEANPUHUMAEMBIX JEUCTBUM U TPEIOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

MOHUMaHUs ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY’KAroIeM MHUPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU JUISI  COBPEMEHHOMU
UUBUIIA3AMA: B €€ TYMAaHUCTUYECKON HANPABICHHOCTHU U BAXKHOW POJIY B CO3JaHUU
HOBOW 0a3bl MaTepuajgbHOM KYJIbTYypbl, pEUIEHUU TJI00aJbHBIX MPOoOIIEM
YCTOMYUBOIO PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEIIHOTO TPYa 1 SKOJOTHYECKH KOM(MOPTHOM KU3HU KaXKJOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IOHUMAHUS CYIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUHN OKpYKAloIIero Mupa u
POUCXOANIIUX B HEM U3MEHEHUHN, yMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C I[EJIbIO MOTYYSHHS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
pelieHus npooyieM B pealbHbIX KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM IESITEIbHOCTH,

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30oBaHUIO, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pasnudHbIX chepax mpodeccrHoHaIbHOMI
NEATETBHOCTH.

METANPEIMETHBIE PE3YJIBTATHBI

MeTtanpeaMeTHbIe Pe3yabTaThl OCBOCHHS YUYE€OHOTO MpeaMeTa «XHUMHsS» Ha
YPOBHE CpPeAHEro 0011ero 00pa3oBaHUs BKIIIOYAIOT:



3HAQYMMBbIE  JUIA bopMHpOBaHUS  MHPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYUYHbIE MOHSITHS, OTpaXkKarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHM(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, SHEPIUs, SIBJICHHE,
IpoLece, CUCTEMa, HayYHbIA (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIENOBAHUE, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HABaTENbHbIE, KOMMYHHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (GyHKUIHMOHATBHOM
IPaMOTHOCTH U COL[MATIbHOM KOMIIETEHIIMHM 00Yy4aloluXCs;
CIIOCOOHOCTD oOyyJarommxcs UCIIOJIb30BATh OCBOEHHbBIE

MEXTUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yHUBEPCAJIbHbIC Y4EOHBIC
JIEVUCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHbIE Pe3yabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISATHUBHBIMU
JICUCTBUSMU.

OBJajnenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMOo3HABATEJbHbIMH
JeHCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHpPOBATH W aKTyallU3UpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTAHABJIMBATH MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATUS JIJII OOBSICHEHHUS OTACIBHBIX (DaKTOB H
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KjIacCU(PUKAIIMU BEIICCTB H
XUMUYECKHUX PEaKIUil;

YCTAaHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY H3yYa€MbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyX JeHUS (MHAYKTUBHbBIC, JEIyKTUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SIBJIICHUSAX, (DOPMYJIMPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CUMBOJHWYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATH MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) dJIEMEHTa, XUMHU4YecKas (hopMyIia, ypaBHCHHE XUMHUYCCKON PEaKIu
— MpPU peIICHWHM y4YeOHBIX IMO3HABATCIBHBIX W IMPAKTHYCCKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS VISl BBISBICHHUS XapaKTEPHBIX MPHU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.



2) 0a3oBbIe HCCJIeI0BATEIbLCKHE IeHCTBUSA:

BJa/IeTh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX
pEaKLHnii;

(opMyIHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHUA, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSTENbHO C(HOPMYJIUMPOBAHHBIE BONPOCHI B KauyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIa/JI€Th HABBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEICHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIOAATH 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTrHO3UPOBATH €ro pe3ynbTar, (HOpMyJIUpOBATH
0000111€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTb ONBIT YYEHUYECKOM HCCIIEeIOBAaTENbCKOM U IPOEKTHOU
NEeSATENbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3IMYHBIX METOJI0B
NO3HAHUSI.

3) pabora ¢ undopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJIsipHAsl JIUTepaTypa XHUMHUYECKOrO0 COJAEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcbl MHTEepHeTa), aHaIUM3UpoBaTh MH(OPMAIUIO PA3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMyIHpOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS Y4YEeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOpPETaTh OMBIT HCIOIB30BAHUA WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAJIbHYIO  (OpMy  TpEICTaBIICHUS
uHdopmaru (cxembl, rpaduKh, TUarpaMMbl, TaOIUIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYIECKOM
uH(pOpMaIMeil: MPUMEHATh MEXMIpPeIMeTHbIE ((hU3MYEeCKHe W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OPMYIIBI, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MNPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJISIAHOCTH.

OByajieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKIAae€MOIl TeMbl B XOJ€ IUAJIOra W/Uiu
JUCKYCCUM,  BBICKa3blBaTh  HACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4UH;

BBICTYNIaTh C IIPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJHEHUU
XUMUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro MpoekTa U (popMyIupoBaTh BBHIBOJIBI
[0 pe3yJibTaraM IPOBEAEHHBIX HCCIENOBAHUN IYTEM COIJIACOBAaHUS IO3ULUMK B
X0J1e 00CYX/IeHUSI U OOMEHa MHEHUSIMH.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

CaMOCTOSITEIBHO IUIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIBbHYIO
NEATENIbHOCTh, Olpenesss €€ LeJd W 3a4adyd, KOHTPOJUpPOBATH U IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJifOpUTM JIEUCTBUIM TpHU
BHITIOJIHCHUU YYEOHBIX M HCCIENOBAaTENbCKUX 3a/lad, BBIOMpaTh Haubosee
3 PEeKTUBHBIN CMOCOO MX pEIICHHS ¢ YYETOM TMOJYyYEeHHUS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIESTEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpenmeTHble pe3yJbTaTbl OCBOCHHMS Kypca «OpraHudeckass XuMUSD»
OTpaXKaroT:

c(hOpMHUPOBAaHHOCTh  NPEACTABICHUM O XHWMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHHUI PUPOIBI,
B (QOpPMUPOBAHHM MBIIUICHUS ¥ KyJbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOAUMOMN JJIsl PEIIeHUs] MPAKTUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOTO OTHONICHHS K CBOEMY 370POBBIO U MIPUPOTHON Cpee;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIOJIAralolIne TMOHATUS (XMMUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI09YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, JIEKTPOOTPUIIATEIIBHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas W COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHAIBHAS TPYIINA, paIuKal,
M30MEPHsL, U30MEPBI, TOMOJIOTMYECKU I P, TOMOJIOTH, YTJIE€BOIOPOABL, KUCIOPOI U
a30TCOJIEP/KAIME COECAUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUM U 3aKOHBI (TEOpPHUS CTPOCHUS
oprannyeckux BeniectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUSA,



JeXaniie B OCHOBE IMOHMMAHUS MPHUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHX
ABJICHUW, (PAKTOJIOTMYECKHE CBEJAEHUS O CBOMCTBaX, COCTaBe, IOIYYEHUH U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIINX OPTaHWYECKUX BEHIECTB B OBITY H
MIPAKTUYECKOH €SI TEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPHU3HAKK TMOHSATHH,
yCTaHaBJIMBaTh WX B3aWMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIIME MOHSTHS IPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUI OPraHUYECKUX COCIMHEHHUI;

chOpMUPOBAHHOCTh YMEHHUU HCIOIB30BaTh XUMHUYECKYIO CHUMBOIUKY IS
COCTaBJICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHHH XUMHYECKHX PEAKIIHH,
U3rOTaBIIMBATh MOJIENM MOJEKYJ OPraHMYECKHX BEIIECTB JJI WLIOCTPALMH UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHMS;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPHHAICKHOCTh H3YyUCHHBIX
OpraHMYeCKUX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeaeEHHOMY
KJIaccy/rpymnne CoeAMHEHU (YriaeBOAOPOJbl, KHUCIOPOJ M a30TCOAEpkKallue
COCJIMHCHMSI, BBICOKOMOJICKYJISIPHBIE COCJMHCHUs), N1aBaTh WM Ha3BaHHS II0
cuctematnueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHMS OTIEJbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWIIEH, alleTUJICH,
ATWJICHIJIMKOJb, TJIHMLEPUH, (eHos, (opMasblerus, aneTaablerull, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KUCIOTa, TII0K034,
bpyKTO3a, Kpaxmal, [eJTI0a03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHMSI OMNPEACNATh BHJBI XUMHYECKOW CBSI3U B
OpraHMYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOEHUE, PU3NYECKUE
M XHMHYECKHE CBOMCTBA THUMUYHBIX TPEICTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIECTB (METaH, 3TaH, STUJICH, MPONWICH, alleTUIIeH, OyTaaueH-1,3,
MeTUI0yTaaueH-1,3, 6eH3051, METaHO, 3TaHOJ, ATHWJICHTIINKOJIb, TITUIEPUH, (EHO,
alleTajgbAeTU, MypaBbuHas U YKCyCHasi KUCIIOTHI, TII0K03a, Kpaxmall, LeJIios03a,
aMUHOYKCYCHasl KUCJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOLIMX XHMHUYECKHX pEakUud ¢ UCHOIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKU YTJIEBOAOPOTHOTO
CoIpbs (HE(DTh, TPUPOAHBIN Ta3, YTOJb), CIIOCOOBI HX MEPEPAOOTKH U MPAKTHIECCKOE
NpUMEHEHHUE TPOAYKTOB NepepadoTKy;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS MO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOIMYECTBA MCXOIHOIO BEIIECTBA WM MPOAYKTa
pPEaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB
WJIN TIPOJYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHMM BIaJ€Th CUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYYHOr0 MO3HAHUA, UCIIOJIb3YEMbIX B XUMUH MPHU U3YUYECHHUU BEILIECTB U
XUMUYECKUX SIBIICHUN (HaOI0/IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJIETUPOBAHUE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKHE 3HAHUS Uil TPUHATHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTyalUsX, CBS3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MPaBUiIa MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1abOpaTOPHBIM O0OpYJOBaHUMEM, a TaKXe IMpaBWia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKUMSIMHU IO BBINOTHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJJAHUPOBATh M BBIMIOJHATh XUMHUYECKUN
AKCTIIEPUMEHT (TIPEeBpaIllCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOTYyUCHUE
ATUJICHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHbBIC PEAKIIUU OPTraHUUYECKUX BEIIECTB,
JieHaTyparusi 0eJIKOB MPU HArpPEeBaHUH, IBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHud C BeleCTBaMU U
7a00paTOpHBIM  O00OPY/IOBaHUEM, TMPEACTABISATH PE3yJbTaThl XUMHUUYECKOTO
JKCTeprMeHTa B (opMe 3amucyd ypaBHEHUNW COOTBETCTBYIOIIMX pEaKIuid u
(bopMyIHPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATh XHUMHUYECKYIO
uH(OpMaIIMIO, TIOYyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWia  SKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUsI CBOETO 370POBbI M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMAas cMbICH Tokazarens IIJIK, moscHITh Ha mpuMepax CIocOObI
YMEHBIIEHUSI W MPENOTBPAIICHUS HX BPEIHOIO BO3JIECUCTBHS HA OPraHU3M
YEJI0BEKa;

JUisi 0OYyYaroIMXCs C OTPAaHMYEHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX ITO3HAHHS BEIIECTB H
XUMMYECKHUX SIBJICHUI;

JUISL  CAENBIX H  ClIa0OBUIANMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HadeHui JI. bpaitnsg mis 3anmvcn XHMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCyPChI
padoTsbI padoThI
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipeamer opraHn4eckoi XUMHH. https://academy-

1.1 Teopus cTpoeHUsT OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHenniit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazneny 3
Pazpnen 2. Yriesogopoabl

[IpenenvHbIE YII€BOAOPOIBI — hitps://academy-

2.1 pedl s ROPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATiaHE! ec23-473c-h3d7-ed82fcaddd02
HenpenenbHbie yrieBoa0poabl: https://academy-

2.2 pedl ’ HOPOHBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AIIKCHBL, ATTAIHMCHDL, AJTIHHBT 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomMaTHYEeCKHE yTIIeBOIOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PHPOAHBIE HETORHUKH 3 1 0 https://lesson.edu.ru/04/10

YTIEBOJOPOAOB U UX MepepadoTKa
Uroro no pazneny 13

Pa3zpnen 3. Kuciopoaconep:xanue opranudeckmue coeAuHEHUs



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cnuptel. enon 3 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 Cm’ﬂemmﬂ APOOHOBBIC KUCIOTET 7 content.apkpro.ru/lesson/8664b319-
TIOXKHBIE IHPEI 0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 YrieBoasl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Wroro mo pazneny 13

Paznen 4. Azorconepskaniue opranndeckne coeuHeHus

https://academy-

4.1 AMuUHBI. AMUHOKHUCITOTHI. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazaeny 3
Pa3znea 5. BoicokomoJieKky/JIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bceero H3y4eHusi | oOpa3zoBaTejibHbIE PeCypChl
padoThI padoTsbI
[Ipenmert oprannyeckomn https://academy-

1 XHAMUH, €€ BO3SHHKHOBCHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pPa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Teopus crpoeHus
OpraHNYecKuX COeqUHEHNN A https://academy-

2 l\/II) E . ’ 1 0 0 content.apkpro.ru/lesson/c935a58¢c-

- PYTJICPOBA, €C OCHOBHBIC ab0e-4c59-9dcf-20517ae4b52e
ITIOJIOKCHU A
[IpencraBnenue o
KJIACCHU(PUKAIIUN OPTaHHUCCKUX
BemiectB. HomeHkmaTypa https://academy-

3 i P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremarnecias) n e1a9-410f-b8be-b4cb589aeadl
TPUBUAIBHBIC HA3BAHUS
OpPraHMYECKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOECHHUE https: //academy-

4 ’ . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOTOTIHECKI Pt ec23-473¢-h3d7-ed82fcaddd02
MeraH U 3TaH — NPOCTEMIIHNE https://academy-

5 p 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABUTCIIH ATTKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHE https://academy-

6 o P ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cponcTea 4158-4bd1-ae98-18dc1cfb9399
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OTUJEH U IPOIUIIEH —

7 IIPOCTEUIINE TPEACTABUTEIN https://lesson.edu.ru/04/10
AJIKCHOB
[Ipaktuyeckas padora Ne 1. https://academy-

8 «ITonyuenue 3TrIIeHA U content.apkpro.ru/lesson/53cd2379-
HW3YUYEHHE €T0 CBOMUCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Anxaauensl. byranuen-1,3 u

9 mernnbyrazuen-1,3. https://lesson.edu.ru/04/10
HonyquHe CHUHTCTHUYCCKOT'O
Kay4yyKa U Pe3UHBI
ANKHWHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHH PSI. https://lesson.edu.ru/04/10
ALIETUIIEH — MPOCTEUIIHI
MIPE/ICTaBUTENb aJIKHHOB
Boruncnenus mo ypaBHEHHIO https://acadermy-

11 . content.apkpro.ru/lesson/7dada027-
XHMITHECKOH peaKiiit 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6€H30J1 ¥ TOTYOJL hitps://academy-

12 TOKCHHHOCTS apeHo content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef
I'enetnueckas cBs3b

13 YHICBOAOPOAOB, https://lesson.edu.ru/04/10
MIPUHAUISKAITUX K Pa3IHYHBIM
KJlaccam
[IpupoaHbIe ICTOYHUKU

14 YTJIIEBOIOPOAOB: PUPOIHBIN https://lesson.edu.ru/04/10

ra3 U MOITYTHBIC He(bTHHBIe
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ras3bl, HepTh ¥ MPOTYKTHI €&
nepepaboTKu

[IpupoHBIE HCTOYHUKHU
YIJIEBOJOPOIOB: MPHUPOTHBIN

15 ra3 ¥ MOIyTHbIC HEPTSIHbIE https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ TIPOTYKTHI &
nepepaboTku
K 0

16 OHTPOIbHAd PaboTa Mo https://lesson.edu.ru/04/10
pazzeiny «YTIIeBOAoPOIbD»

[IpenenbHbIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ U ATAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bonopoanas cBsizb 7440-4b6f-bf84-c04fad71694f
MHOroaTOMHbBIE€ CIIUPTHI: hilps://academy-

18 PTHL- content.apkpro.ru/lesson/461aa9c8-
JTHICHIMION: 1 IHHepat cOef-4827-a8e5-d12a0bedc826
DEHOJ: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (br3UYeCcCKre U XUMUYECKUE content.apkpro.ru/lesson/649883h8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-416-896e-10a2278b08f1
Anbaeruapl: hopMaibaerua U hitps://academy-

20 ACTHABL: i ACTHA content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIL ALCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE MpPEICIIbHbIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAas U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTnueckas padota No 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCYCHOMI content.apkpro.ru/lesson/9834d408-

KHUCJIOTBID»

386d-444a-8de3-7efba8b98cdb
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CreapuHoBas 1 OJCHHOBAs

23 KHCJIOTBI, KaK MPEJACTaBUTEIN https://lesson.edu.ru/04/10
BBICHINX Kap6OHOBI)IX KHUCJIOT
MI)IJIa KaK COJIX BBICIIIHUX

24 KapOOHOBBIX KUCIIOT, HX https://lesson.edu.ru/04/10
MoOIoIIee ASHCTBHUE
CnoxHble 3¢upsl Kak
IIPOU3BOJIHBIC KA 6OHOBBIX https://academv-

25 p r P content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HIPOITHS GROMCHRIX 8004-4945-a0eb-1e59cd5f4dof
3¢upoB
Kupsl: runponus, https://academy-

26 MIPUMEHEHHE, OMOoTOTHYeCKast content.apkpro.ru/lesson/71ac43f2-
pOJIb KUPOB a0d4-4945-a0eb-1e59cd5f4dof
VrneBodsl: cocTas,
knaccudukanus. Baxuenmme https://academy-

27 .' content.apkpro.ru/lesson/709ce43a-
TpCAICTABUTCITH. TJIOKO3a, deb6-4281-963b-01d2e212d4d0
(dbpykTo3a, caxapo3a
Kpaxman e

28 p 1 HEILTOO38 KAk https://lesson.edu.ru/04/10
MIPUPOJTHBIE TIOJTUMEPBI
KoHnTtponbHas padota mo

e

29 pasacty https://lesson.edu.ru/04/10
«Kucnopoacoaepxkamiue
OpPTraHUYECKUE COSAMHEHUSDY

https://academy-
30 AMUHBIL: METHIIAMWH U aHWIHH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK https://academy-
31 amM(oTepHble OPraHuYECcKue content.apkpro.ru/lesson/c2f2f3d7-

COCOINHCHUA, UX

43d1-4873-ace0-78eca6009628
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OHOJIOTMYECKOE 3HAUECHUE.
IlenrTuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYISPHBIX
COE€IUHEHUN

https://lesson.edu.ru/04/10

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHeHni. IlmacTmacchl,
Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10
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YYEBHO-METOJINYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus, 10 knace/ IN'abpuensn O.C., Octpoymon U.I'., CnankoB C.A., AkuuonepHoe obiiectBo «M31aTenbcTBO
«IIpocsemenuey, 2021 r

Xumus, 11 knace/ 'abpuensan O.C., OctpoymoB WN.I'., Cnagkos C.A., AkimonepHoe o6miectBo «M3nareabcTBo
«IIpocemenuey, 2021r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus (6a30BbIi ypoBeHb). Peanusanus oOpa3oBanus: MeToinyeckoe nocooue ans yuurens / Kasepuna A. A.,
[Muuyruna I'.B.; mox pen.I'. B. [Tuuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaterun pa3sutus oopazoanus PAOy», 2022 81
C.:UIL

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

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









