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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xXuMmudeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda WU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KakK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B cooTBercTBHM C OOIIMMHU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jaronmxcs, HEOOXOJUMYK0 UM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuueckass XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUMUN) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YYECHHU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 ydyeOHOro Marepuaja u oO0ycJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPECOXMMHUYECKMX H DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 00Opa3oBaHUs MEPBOHAYAIBHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLIUH.

[logq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX W METOJOJOTUYECKUX TMO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHM HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIbHOM W MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHIThL €€ JUIsl TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOTr0 MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM DKCIEPUMEHTa U
pelieHrs TMPOTHUBOPEYM MEXAy HOBbIMHU (akTaMd UM TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TakKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIU3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOAbl K OIpeIeIeHUIO
COEpKaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pPa3MUYHBIX BHJIOB JIESITEIBHOCTU: peIIeHUus MpoOsieM, TIOWCKa, aHaliu3a W
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpeIHEr0 00I11ero 00pa3zoBaHus, IPU ONpPEIeTICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LEJIed H3YyYEeHUS NPEAMETA HaIpPaBICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOOUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K ONPEACIICHUIO LI H3y4eHUs
MpeAMETA SABJISIETCS BIOJIHE ONTPAB/IAHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHHUS IPEIMETa
«XumMus» Ha 0230BOM YPOBHE SIBIISIFOTCS:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHIIEH
COCTaBIIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOMl
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001LIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX Il NPUOOpETeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBJICHUU,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ 3TuMm, coaepkaTenbHas XapaKTepUCTHKA LIeJIed U 3aa4 U3YYEHUs
npeaMera B IporpaMMe 1Mo XMMUM YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
NpernojlaBaHuy  XUMHH B OoJNbllIed  CTENeHH OTHAETCS  MPEeANOoYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTUBHOTO MOJIyY€HUs 3HAHUN U MPUMEHEHUSI UX B PEAIbHOUN KU3HU
JUISL PEIICHUS] TPAKTUYECKHUX 3a7ad.

B cBs3u ¢ 3TUM 0OpW U3YyYEHHH TpeaMeTa «XHUMUS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]a4H, KaK:

ajanTamus 00y4aroluxcsl K yCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHHUE Ui PaA3JIMYHBbIX BHJIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(POpMALIUU,
HEOOXOAUMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT



BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpPH IUIAHHPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKHMH SIBJICHUSMHU.

B yueOHOM 1uIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUI»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee YncIo 9acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
4ac B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH
[IpeameT opraHMyYeckold XWMHH: €€ BO3HHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBnenne o kiaccupukauMy oOpraHudeckux BemecTB. Homenkiartypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.
OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M UX IPEBPALLCHMIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl
AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH — NpOCTEUIlIne
OpEICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHUYECKHE CBOICTBa (peakuuu
3aMEIlEeHUs] U TOPEHHU ), HAXOXKIECHUE B IPUPOJIE, OTYyUEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKUU psAl. ODTUIEH M MPONUIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.
Anxaguensl: Oyraauen-1,3 u wetunOyranueH-1,3: cTpoeHHe, BakKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lonmydeHMe CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.
AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHUECKUI psii. ALICTHICH —
NPOCTEUIINN TPEICTABUTENb AJKWHOB: COCTaB, CTpOEHHE, (U3UYECKUEe U
XUMHUYECKHE CBOMCTBA (pEaKMU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIPATALIUH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.
Apensl. beH3on: cocraB, cTpoeHHe, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3JIMYHBIM KJIACCAM.



ITpupoiHblE NCTOYHUKHU YTIIIEBOAOPOAOB. IIpupoaHblil Ta3 U NONyTHBIE HEPTSIHBIE
razel. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH: TeperoHkKa,
KPEKUHI' (TEPMUYECKUN, KaTaIUTUYECKHil), muposnn3. IIpoaykTel mepepaboTku
He(TH, UX TNPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiab u
IPOAYKTHI €0 MepepabOTKHU.

OKCNIEpUMEHTANIBHBIE METOABl HM3YYEHHs BEIIECTB M MX IPEBPAILEHUM:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIUU
«Hedpte» u  «Yromp», MoIeIMpOBaHME  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.
Bbluncienyss 1o ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJTHOTO BEIeCTBA WM MPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).
Kucnopoacoaepxaiue opranuyeckue COeJUHEHUS
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHON: CTpOeHUE, (PU3NIECKUE U
XUMUYECKHE CBOMCTBA (PEAKIUU C aKTUBHBIMU METaJUIAMH, raJOr€HOBOJAOPOIaMH,
ropeHue), npuMeHeHue. BoaopolHble CBA3M MEXAY MOJIEKYJIaMH CIHUPTOB.
JlelicTBue METaHOJA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.
MHoroaToMHbie COUPTHI. DTUIICHTJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3UUECKHUE U
XUMHUYECKHME  CBOMCTBAa  (B3aMMOJEWCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KAUeCTBEHHAs] PEaKiusi Ha MHOTOaTOMHBIE CHHPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[pumenenne rnuuepruHa U STUIICHTITUKOJIS.
®DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢denomna. [Ipumenenue denona.
Anbnierusibl U kemonwvl. opManbaeru, alueTaabIeru: CTpoeHue, puznueckue u
XUMUYECKHUE CBOMCTBA (PEaKIIMU OKHCIICHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peaKkium), NoJIy4YeHUE U IPUMEHECHHUE.
OmHOOCHOBHBIE TIpEACIIbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs W YKCYyCHas
KHUCIIOTBI: CTPOCHHE, (PU3UIECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE NS
Kjlacca KHUCJOT, peakuus dSTepudukanuu), TOJy4eHHE U NpPUMEHEHUE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.
Crnoxxnple dQUpPHl KaKk MPOW3BOIAHBIC KAPOOHOBBIX KHUCIOT. ['MApPONM3 CIOXHBIX
aupoB. Kupel. I'maponus xupos. [Ipumenenne >xupoB. buonormdeckass poib
KUPOB.
YrneBonpl: cocTaB, KiacCU(UKAIUSA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPUIIBI).
['moko3a — mnpocTedmmnii MoHocaxapui: OCOOCHHOCTHM CTPOEHHUS MOJIEKYJIbI,
bu3nyeckue U XuMUYecKue cBOMCTBa (B3aumojeicTue ¢ rugpokcugom meau(ll),
OKHCJIEHME aMMHAa4HbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIEHUE,



Opo’KeHHE TIIIOKO3bl), HAXOXIACHUE B NPHUPOAE, NPUMEHEHHE, OHOJOoThYecKas
ponb. @orocuHTe3. OpyKTO3a KAK U30MEP TITFOKO3BI.
Kpaxman u nemwmono3a Kak NOpupojHble noiaumepbl. CTpoeHHe Kpaxmana u
HeuoIo3bl.  PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).
OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHUS BEIIECTB © UX IPEBPALLICHUIL:
MpPOBE/ICHHE, HAONIOJCHUE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummomecTBHE Kpaxmana C HOJOM),
IPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.
Pacuérnbie 3agaun.
Bobruncienuss mo ypaBHEHHIO XUMHUYECKONW peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJTHOTO BEIEeCTBA WJIM MPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).
A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.
AMMHOKHUCIIOTBI Kak aM(OTepHble OpPraHUYecKHe coequHeHus. Pu3nyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.
benku kak mOpUpOAHBIE BBICOKOMOJEKYISIpHbIE coenuHenus. [lepBuunas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.
OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEIIECTB M WX MPEeBpalllCHU:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.
BricokoMoJIeKyJISIPHBbIE COeINHEHNS
OCHOBHbBIE TOHATHS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALUU, CPEIHSST MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU
OKCIEepUMEHTAIbHbIE METOJIbl  M3YyYEeHHUsI BEIIECTB U WX IPEBPAIICHUI:
O3HAaKOMJIEHUE C 0oOpa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.
MexnpeaMeTHbIe CBA3H.
Peanuzanuss MeXIpEeAMETHBIX CBSI3€M MPU U3YyYEHHUU OpraHU4eckor xumuu B 10
KJIacCe OCYUIECTBIIAETCS Yepe3 MCMOIb30BaHME KaK OOIIHUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmme ecTeCTBEHHO-HAy4YHBIC IIOHSATHS: SBJICHWE, HAy4YHBIM (akT, TrumoTesa,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(UKaIus, NepruoInIHOCTh, HAOII0IeHNE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

du3nka: Matepus, SHEPrUsi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTreTUICCKUN
YPOBEHb, BEIICCTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BEIECTBA, (PU3NUYCCKHE
BEJIUNYUHBI U SAUHUIBI KX U3MEPCHUSI.

buonorus: xnetka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTOoCHHTE3, OHOJIOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOJIBI, JKUPBI,
(bepMeHThI).

['eorpadusi: MuHEpanmbl, TOPHBIC TMOPOIBI, MOJIE3HBIC WMCKOMAEMbIC, TOILIUBO,
pPECYpPCHI.

TexXHONOTHS: THUIIEBbIE MPOAYKTH, OCHOBHI PAIlMOHAIBHOTO MUTAHUS, MOIOITHE
CpPEe/ICTBa, JIGKAPCTBEHHBIE M KOCMETHYECKHE IIperaparbl, MaTepualibl U3
HMCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMUCS TPOTPAaMM CpeIHEro oO0mero o0pa3oBaHus (JAIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckold OCHOBOM — AJis
pa3paboTKu IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOyYarouIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IpeAamMeTa «XHMHS» JTOCTUTAKTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOINO3HAaHUs, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JIMYHOCTHBIE pE3yJabTaTbl OCBOEHHA IpeaMeTa «XHMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTh OIBITA TO3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUsI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;



NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX MPU aHAIHU3€ PAa3TUYHBIX BUJIOB YUeOHOI 1eATEeIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K IMPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh Pe3yibTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeATEIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUU NPaKTUYECKUX 3ajad
COITMAILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HHTEpeca K MPaKTUUEeCKOMY M3YYEeHHUI0 Mpodeccuil pa3InyHOTOo pojia, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3ard COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJAC, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOM CPE/Ibl;

OCO3HAaHHMSA HEOOXOAUMOCTH MWCIIOJIB30BAHUSA JOCTIDKCHUM XUMHHU  JIJIS
pellIeHus BOIPOCOB PallMOHATIBLHOTO IPUPOI0TIOJIb30BaAHUS;

AKTUBHOTO HEMPUATUS  JCHUCTBUN, MPUHOCIIIMX BpEel  OKpYKarollen
MPUPOJIHON cpejie, YMEHHSI IPOTHO3UPOBATh HEOJArONMPHATHBIE AKOJOTHUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOTO 3KOJOTUYECKOTO MBIIIJICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIBITA eI TSIIbHOCTH 9KOJIOTHYCCKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaThCS MMH B TO3HABaTEJIbHOW, KOMMYHMKATUBHONW M COLIMAIHHOU
MpaKkTHUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IIPOTHBOCTOSITH HICOJIOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMUU KaK HayKd, OCO3HaHHMs €€ poju B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOMN
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpPhI, PEIICHUU TJIO0ATBHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPIETUUYECKOM, MUIIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCIICUCHUH YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;



€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAHMUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJTyJaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETo MHpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aK/IIOYCHHS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JAaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI YUEOHOIro MpeameTa «XUMHUs Ha
YpOBHE CcpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAQYMMBbIE  JUIS dbopMupoBaHUsT ~ MHUPOBO33PEHUS 00yYarIIMXCst
MEXIUCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEeUU(PUKY METOJOB TO3HAHUS,
UCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NEeWCTBHS (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPAMOTHOCTH M COLIMAIBHOM KOMIIETCHIIMN 00yYaromnXcs;

CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE
MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeqMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICVCTBUSIMH.

OBaajnenne YHHBEpPCATbHBIMH YueOHbIMU NMO3HABATEJILHBIMU
NeUCTBUSAMMU:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;



ONpEeNeNATh LENu JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE NMPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEpUH I KiIacCH(PUKAIMKM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAYyKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUU CHUMBOJNYECKUEC
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakIMi — TMPU PEIICHWH Y4YeOHBIX TMO3HABATEIBHBIX W IPAKTHYECKUX 3aj1ad,
MPUMEHATh HA3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJIECTh OCHOBAMHU METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W  IPOBEACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3JINYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpPAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIMIO PA3IUYHBIX BHIOB U (HopM



MIPEICTAaBIICHNUS, KPUTHYECKH OIICHUBATH e JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTb;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIIPEIEIIEHHOIO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TpUMEHSITh MEXIpeAMeTHbie ((pusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBj1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBI B X0JI€ JUaora u/wiu
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJIHCHUN
XUMHYECKOTO PKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:
CaMOCTOATENIFHO IUTAHUPOBAaTh M OCYIIECTBJISATH CBOIO  IMO3HABATEIBHYIO
JeSITEIBHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUT™M JACUCTBUN MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIIbCKUX 3aj7ay, BBIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJISTh CaMOKOHTPOJL CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHaln3a |
CaMOOILICHKHU.

HPEAMETHBIE PE3YJIBTATDHI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKasi XuMUsh OTPa)xaroT:
cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH

€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJIbTYPHl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XMMHUYECKUWM DJIEMEHT, aToM, JJICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpami€HHas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paauKan, u30MepUs, H30MEPbI, TOMOJIOTUYECKUMN PsiZl, TOMOJIOTH, YTIEBOJOPOIHI,
KHCJIOPOA U a30TCOJEPKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JEATEbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY JIJIsI
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUIIOCTpPAlUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUCHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), [aBaTh KM Ha3BaHUS IO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpHUBHUAILHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJIOKEHHUSI TEOPUU CTPOCHHS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLIEpUH, (EHOJ, aleTalbJIerul, MypaBbUHAs U YKCYCHasi KHCIOTHI, TJIIOKO3a,
Kpaxmas, IeJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsi (HE(Th, NUPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOMt0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJI0O W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe TMpaBWia OOpalleHUus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BCIIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOparieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT U ApyTuX);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENTbHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KaIOIIEeW MPUPOJHON Cpellbl, 0CO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca mokaszatens [1JIK, mosicHaT, Ha mpuMmepax crmocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KosnuyectBo yacos DJIEKTPOHHbBIE
; HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI (undposbie)
n/n Konrpoabnbsie IIpakruueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMHUH
11 [TpenmeT opranuyecKoit XUMMIL. Teopus crpoenus 3 hitp://him. 1september.ru
opranndeckux coeaquHeHnii A. M. byrneposa
Hroro mo pasneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe YIIEBOIOPOIBI — ANKAHBI 2 http://him.1september.ru
29 HenpenenbHble yriieBogopO/Ibl: alKEHBI, 5 1 hitp://him. Lseptember.ru
AJIKaIUEHBI, ATKUHBI
2.3 ApOoMaTHYEeCKHE YTIIEBOTOPOIbI 2 http://him.1september.ru
24 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOJIOB U MX 3 1 hitp://him. 1september.ru
nepepaboTka
Hroro no paszneny 13
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeuHeHust
3.1 Criuptbl. DeHon 3 http://him.1september.ru
39 Anpneruapl. Kap6oHoBbIe KHCITOTHI. CIIOKHBIE 7 1 hitp://him. 1september.ru
abupsl
3.3 VYraeBoasl 3 1 http://him.1september.ru
Hroro no pasneny 13
Pa3neu 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 AmuHbl. AMUHOKUCIIOTHL benku 3 ‘ ‘ http://him.1september.ru
Wroro o pasnmeny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeTUHEHUSA
5.1 \ [Tnactmaccel. Kayuyku. Bomokna 2 \ \ http://him.1september.ru
Hroro mo pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2 ‘
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ITOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

[Ipenmer opranuveckoil Xumun, €€ BOSHUKHOBEHUE, .

1 pel P 1 http://him.1september.ru
pa3BUTHE U 3HAUYCHUE
Teopus cTpoeHHs: OpraHUYECKUX coeuHeHui A. M. .

2 P P - P 1 http://him.1september.ru
BbytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBnenue o kaaccuGUKaUU OPraHMYECKUX

3 BeiecTB. HoMeHkarypa (cucremMaTiueckas) u 1 http://him.1september.ru
TPUBUAIBHBIC HA3BAHUSI OPTAHUYCCKUX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH PsiJT 1 http://him.1september.ru
MertaH 1 3TaH — OPOCTEUIINE TPEACTABUTEIHN .

5 P bea 1 http://him.1september.ru
QJIKAaHOB

6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 http://him.1september.ru
DOTUIICH U IPOITUIICH — MPOCTEHIIINE TTPEICTaBUTEIIN .

7 P P pea 1 http://him.1september.ru
AJIKCHOB
[TpakTrueckas padota Ne 1. «I[lomyuenue sTuieHa u )

8 P P . - 1 1 http://him.1september.ru
W3YYCHHE €r0 CBOMCTBY
Ankanuensl. Byraguen-1,3 u metunoOyraguen-1,3. .

9 A yraa yraa 1 http://him.1september.ru
[TonydyeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKUHBI: COCTaB B OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTHUECKUH psijl. ATIETHIICH — MPOCTEHIINI 1 http://him.1september.ru
MPEJICTaBUTEIb AIKUHOB

11 BoIunciieHus mo ypaBHEHHIO XUMUYECKON PeaKkInu http://him.1september.ru

12 ApeHbl: 0eH3011 1 TOIyoJl. TOKCHYHOCTH apeHOB http://him.1september.ru



http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/

I'enernyeckas CBS3b YII€BOIOPOAOB,

13 http://him.1september.ru
MPUHAUICKANUX K PA3IMIHBIM KJIaccaM
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE He(TIHBIE ra3bl, HEPThH http://him.1september.ru
Y TIPOJIYKTHI €€ TepepadoTKu
[IpupoiHbIE HICTOYHUKH YTIJIEBOIOPOIOB:

15 MPUPOJHBIA ra3 v MOMyTHBIC HeTAHBIE ra3bl, HEPTH http://him.1september.ru
Y TIPOJTYKTHI €€ TIepepadoTKu

16 KonTtpomnbHas pabota 1o paseiny «Y rieBo0pOoIbl» http://him.1september.ru
[IpenenbHbIE OJHOATOMHEIE CIIUPTHI: METAHOII U .

17 el A P http://him.1september.ru
3TaHoj. BogopoiHas cBs3b
MHoroaToMHbBIE CIIUPTHI: 3TUICHIJINKOJIb U .

18 P http://him.1september.ru
TJIMIICPUH
DeHOoJI: CTPOCHUE MOJICKYIIBI, (PU3HISCKHUE U .

19 P . yasL, & http://him.1september.ru
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
Anpaernnbsl: popMabIeTHI U alleTAILIETH I, .

20 ACTHABL: Op ActA T Al AT http://him.1september.ru
Atnieton
OIHOOCHOBHBIE IIpe/IeIbHbIE KAPOOHOBBIE KUCIIOTHI: .

21 g pelt P http://him.1september.ru
MypaBbHUHAS U YKCyCHasI
IIpaxTueckas padota Ne 2. «CBolicTBa pacTBOpa .

22 p . P p p http://him.1september.ru
YKCYCHOM KUCIIOTBD»
CreapuHOBas ¥ OJIEMHOBAsI KUCJIOTHI, KaK )

23 P http://him.1september.ru
MIPEJICTABUTENIH BBICIIAX KapOOHOBBIX KHCIIOT
Mpgr1a KaK COJIM BBEICHINX KapOOHOBBIX KHUCIIOT, X .

24 N p http://him.1september.ru
MOIOIIIee IeHCTBHE
CrnoskHbIe 2PUPBI KaK IPOU3BOIHBIE KaPOOHOBLIX )

25 $up P A P http://him.1september.ru
KHCIOT. [ Maponn3 CloXKHBIX 3(UPOB

26 JXupsr: ruaponns, mpuMeHeHHe, ONOIOTHYECKas http://him.1september.ru
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POJIb )KUPOB

VYrieBopl: cocTaB, Kinaccudukaius. Bakuermme

27 1 http://him.1september.ru
NpEICTaBUTEIH: TIIF0K03a, (PPYKTO3a, caxaposa

28 Kpaxmai u 1esioi103a Kak mpHpPOIHBIC TOJIHMEPHI 1 http://him.1september.ru
KonTponpHas pabota mo pazueny

29 «Kucnopozacoaep:xariye oprann4eckue 1 http://him.1september.ru
COCTUHEHUS

30 AMUHBI: METUJIAMUH ¥ aHUITHH 1 http://him.1september.ru
AMMHOKHCIIOTHI KaK aM(pOTEPHBIE OPraHHYCCKHE

31 COEIMHEHM, X OMOJIONMYECKOE 3HAYEHHE. 1 http://him.1september.ru
IlenTuasl

32 ]CSSJGI;ZHI;ILEPHPOHHHC BRICOKOMOIICIYIPHEIC 1 http://him.1september.ru

33 COOCGIL(;B;;i ;OHSITI/IH XUMHUH BBICOKOMOJIEKYJIIPHBIX 1 http://him. Lseptember.ru

34 OcHOBHbBIE vMeTOI[BI CHHTE3a BHICOKOMOJICKYIISIPHBIX 1 http://him. Lseptember.ru
coenuHenuit. [lnacTMacchl, KayayKH, BOJOKHA

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYEHHUKA
» Xumus, 10 xnace/ Kysnenora H.E., I'apa H.H., Jlekun A.H., Akiinonepuoe

obmectBo «M3natenbeTBo «IIpocBemenne»
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