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HOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo XMMHUHM Ha YpOBHE CpeAHero oodmiero oopazoBaHus pazpaboTaHa Ha
ocHoBe DenepanmpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obOpa3oBanuu B
Poccutickoit ®eneparun», TpeOOBaHUN K pe3ysJbTaTaM OCBOSHHUs (emepaabHOM
oOpa3zoBaTeIbHOM TporpaMMbl  cpeaHero obmero obpaszoanus (DPOII  COO),
npenacraBieHHbIX B DenepanbHoOM rocyaapcTBeHHOM oOpa3oBarenbHoM crangapte COO,
¢ yuérom Konnenmuu npemnojiaBanus y4eOHOro npeameTa « XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepanuu, peanu3yloldX OCHOBHBbIE 00pa3oBaTEIbHBIC
IPOrpaMMBbl, U OCHOBHBIX MosioxeHul «CtpaTerun pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepannu Ha niepuon 10 2025 roma» (Pacmopsbxkenne IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/IOB K pa3pabOTKe MpOrpamMMbl MO0 XUMHH, K OMPEACIICHUIO OO0IIei
CTpaTeruu OOyuYeHHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypPOBHE  COCTaBWIIU
KoHnentyainsHble monokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJCpXKaHUsI, pe3ylbTaTOB oOOy4YeHUss ¢ TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

Xumuyeckoe o0OpazoBaHHe, IMOJy4aeMoOe BBIMTYCKHUKaMHU 00I1eo0pa3oBaTeIbHON
OpraHHu3aluy, SBJISAETCS HEOThEMJIEMOM YacThi0 HX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepIIAIONIMM JSTalloM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KJIFOUEBBIX [IEHHOCTEN, MPUCYIIUX LIETOCTHOM CHUCTEME XMMHUYECKOro o0pa3oBaHus. JTH
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPUPOJBI, (POPMUPOBAHHS MHPOBO33PEHUS U
oOieil KyJnbTypbl 4YeNOBEKa, a TaKKe SKOJOTMYECKM OOOCHOBAHHOIO OTHOIICHMS K
CBOEMY 37I0POBbIO M TpHUpPOAHON cpexe. Peanmmusyercs xumuyeckoe oOpa3oBaHHE
0o0ydJarolmuxcs Ha YpOBHE cpeaHero ooOiero oOpa3oBaHUs CpPEACTBAMU Y4e€OHOTO
npeameTa «XuMHUs», COAEPKaHUE U TOCTPOCHHE KOTOPOTO OMPEAEIICHbI B IPOrpaMMe 1o
XUMUU C Y4€TOM crenuPuKku HaAyKd XUMHH, €€ 3HAYCHUs B MO3HAHUU MPUPOJABI U B
MaTepUaNbHOM JKM3HM OOIECTBa, a Takke ¢ Y4ETOM OONMX Ieledl W TPUHIIMIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHEro 0011ero oopa3oBaHus B
Poccuiickon ®@enepannu.

XUMHST KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcoOyl poib B
COBPEMEHHON IUBWIM3AIMH, B CO3JaHHHM HOBOW 0a3bl MaTepHalbHOM KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B JOPMHUPOBAHKE PAIIMOHAIBHOTO HAYYHOTO MBIIIUICHHUS, B CO3IaHUE
LEJOCTHOTO TMPEJCTABICHUS] 00 OKpPYXKAaIIIeM MHpPE Kak O €IWHCTBE MPUPOABl U
YelioBeKa, KOTopoe (opMuUpyeTcsi B XMMHH Ha OCHOBE IMOHHUMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY>KaloLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U MEXKY CTPOCHHEM BELIECTB, UX
CBOMCTBaMU ¥ BO3MOXKHBIMHU 00JIaCTSIMU IPUMEHEHUS.

TecHo B3aUMOACHCTBYS C JAPYIrMMH €CTECTBEHHBIMHU HayKaMHu, XUMHUS CTajia
HEOTHEMJIEMOU YaCThl0O MUPOBOM KYJIbTYPbhl, HEOOXOJUMBIM yCIOBHEM YCIEITHOTO TPyaa
¥ KU3HU KXKI0T0 wieHa obmiecTBa. CoBpeMeHHas XUMUS KaK HayKa CO3HMIaTebHasl, KaKk
HayKa BBICOKMX TEXHOJIOTUW HamlpaBjieHa Ha pelleHUue TJI00aTbHBIX MpolaemM



YCTOMYMBOIO pPa3BUTHs YEIIOBEUYECTBA — CBHIPHEBOM, SHEPIreTHYECKOW, IHUILEBOM,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPAHbBI 3I0POBBSL.

B coorBercTBUM ¢ OOMMMHM UEISIMH M TPUHIMIIAMH CPEJHEro oOIIero
oOpaszoBanusi cojaepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBIA ypOBEHB
U3Y4YCHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJATOTOBKY
00yyJaromuxcs, HeOOXOJUMYI0 UM JUIsl BbIPAaOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS] B KU3Hb COLIMyMa, MPOJOKEHHS 00pa3oBaHUs B PAa3TMUHBIX
00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisironMMH NpeaMeTa « XUMHUsD» SBISI0TCS 0a30BbIe Kypehl — «Opranndeckas
xuMus» U «O0mas ¥ HeOpraHudeckass XUMUs», OCHOBHBIM KOMITIOHEHTOM COJEp KaHUs
KOTOPBIX SIBIIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPTaHUYECKOUH
XUMUM (C BKJIIOYEHHUEM 3HAaHUW H3 oOOHell XWMHUHM) W OpPraHUYECKOM XUMUHU.
dopMmupoBaHHE MAHHOW CHCTEMBbl 3HAHUW TpPU HU3YYCHUH TpeaMeTa OOecredyrBacT
BO3MOKHOCTb PaCCMOTPEHHUSI BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» chopMupoBaHa B MporpaMme o XUMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCJIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTHUEM 3HAHUN HaA ONpPENENEHHBIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIJIACCHUYECKOM TEOpPHH
CTPOCHMSI OpPraHWYECKUX COCIWHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUECKUX U
AJNIEKTPOHHBIX MPEJCTABICHUM O CTpoeHHH BemiecTB. CBefeHUsT 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIIOXHBIX OMOJOTUYECKU
AKTUBHBIX COEAVMHEHUMH. B Kypce OpraHMdeckol XUMHHM IIOJY4YarOT pPa3BUTHE
chopMupoBaHHBIE Ha YpPOBHE OCHOBHOIO o00Imero oOpa3oBaHHUsS I€pBOHAYaIbHBIC
MpEACTaBICHUS O XHUMHYECKON CBS3U, KIACCU(PUKAIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKOUN peaKInu.

[loqg HOBBIM yIJIOM 3peHHs B TpeaMeTe «XUMHs» 0a30BOro  ypoBHS
paccMaTpuBaeTcs ~M3y4YEHHBI HAa yYpPOBHE OCHOBHOTO oOmmiero oOpa3oBaHUs
TEOPETUYECKUN MaTepuall U (PaKTOJIOTUYECKHE CBEJEHUS O BEIIECTBAX M XUMHUYECKOU
peaknuu. Tak, B 4acCTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XuMHUs» 00ydJarouMcs
MPEAOCTABIISICTCS. BO3MOXKHOCTH OCO3HAaTh 3HAY€HHWE TMEPUOJAMYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX W METOJOJIOTUYECKUX TIO3UINHA, TIIyOKe TOHSITh HCTOPUUYECKOE
u3MeHeHne (YHKIMHA 53TOro 3akoHa — OT o0oOmarmel A0 OOBsICHSIONEH |
MIPOTHO3UPYIOUIEH.

EnuHas cucrema 3HaHMKA O Ba)XKHEWIIMX BENIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W TPUMEHECHHMH, a TakKXe O XHUMHYECKUX pEaKIHUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSX IpOoTeKaHus JomnonHseTrcs B Kypcax 10 u 11 kmaccoB snemeHTamu
COJIEpKaHUsI, UMCIOIUMHU KYJIbTYPOJOTUUECKUN U MPUKIATHOW XapakTep. ITH 3HAHHS
CIIOCOOCTBYIOT TTOHMMAHUIO B3aUMOCBSI3M XHMHH C JPYTHMH HAayKaMU, PacCKpBIBAIOT €€
poJib B TO3HABAaTEIbHOW U TPAKTUYECKOW JEATEILHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHHUSI K IPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKUX
NPWIOKEHUM XWMHUHU, TOMOTAIOT BBIMTYCKHHKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH
uH(}pOpMaIIKIO U IPUMEHSTH €€ JIJIsl IOMOJIHEHUSI 3HAHUM, PEIICHUsI UHTEIJIEKTYalbHbIX 1
HKCIIEPUMEHTANIBHBIX HCCIIEeIOBAaTENbCKUX 3a4ad. B 1memom copepxanHue y4eOHOTO
npeaMeTa «XUMHUS JTAaHHOTO YPOBHSI M3YUEHHsSI OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4arIMUXCsi MUPOBO33PEHYECKON OCHOBBI ISt TOHUMaHUs GUI0COPCKUX UIEH, TAaKUX
KaKk: MarepuajlbHOE €IMHCTBO HEOPraHMYECKOTO U  OpPraHMYEeCKOro  MHpa,
00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
MPUPOJHBIX SBICHUN MYTEM IKCIIEPUMEHTA U PEHICHUSI MPOTUBOPEUHI MEXIy HOBBIMHU
dbakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XHMUU B PpEUICHUH
HKOJIOTUYECKUX MpoOJieM, a Takke MpoOsieM cOepexeHUs SHEPreTHUYECKUX PECYPCOB,
CBIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTUI U MAaTE€pUAJIOB.

B mnane pemienus 3a7a4 BOCIHUTAHUS, Pa3BUTHUS U COIMATU3ANMNHN O0yYaArOIINXCS
MPUHSATHIE TPOTPAMMON 110 XUMUH MOAXO/bI K OIPEACIICHUIO COACPIKAHMS U MMOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YYEOHBIX JIEUCTBUMH,
UMEIoIuX 0a30BOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PEIICHUS TpoOieM,
MOMCKa, aHaIn3a U 00paboTku MHGOPMAIMK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbITa
MPaKTUYECKOM M HUCCIEAOBATENbCKON JAESITENbHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B
MO3HAHUH XUMHH.

B mpakTuke mpemnogaBaHus XMMHH KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U Ha YPOBHE CpPEIHETO OO0IIero oOpa3oBaHMs, MPHU OIPEACICHUN
COEpPKATEIbHON  XapaKTEepUCTHUKU LEJIeHd M3y4eHUs NpeiMeTa HalpaBICHUEM
MEePBOCTENIEHHON 3HAYUMOCTH TPAAUIMOHHO TMpU3HAETCA (HOPMUpPOBAHHME OCHOB
XAMHYECKOW HAayKH Kak o00JIaCTU COBPEMEHHOTO eCTECTBO3HAHUS, IMPAKTHUECKON
JESATeTbHOCTH 4YeJIOBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJIMYECKON TOYKHU 3PEHUS TAaKOU MOAXOJ K ONPEACICHUIO LEIEH U3YUEHHS IpeamMeTa
SIBJISICTCS BIIOJTHE OTPAaBJIaHHBIM.

CoryiacHO TaHHOW TOYKE 3PEHUS IJIaBHBIMU LIEJIAIMHU U3YUYEHUS IpeaMeTa « XUMHUS»
Ha 6a3oBoM ypoBHe (10 —11 kJ1.) aBastoTCS:

e (GOopMHpPOBAHHE CUCTEMbl XHUMHYCCKHUX 3HAHMHM KaK BaKHEHIIEH COCTaBIISIOMICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIIOUYEBHIC
NOHSTHS, PyH/IaMEHTaIbHbIC 3aKOHBI U TEOPHH XMMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE Y MOHUMAaHHE CYIHOCTH JOCTYITHBIX 0000IICHIIT MUPOBO33PEHUECKOTO
XapakTepa, O3HAaKOMJICHHE C UCTOPUEHN UX Pa3BUTUS U CTAHOBIICHHUS;

e (opMHpOBaHHE W pa3BUTHUE TMPEJICTABICHUN O HAYYHBIX METOJIaX IMO3HAHUS
BEIIECTB M XMMHUYECKHUX DPEAKIUH, HEOOXOAMMBIX I MPHOOPETCHUS YMEHUM
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SIBJICHHM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUUECKON U MIOBCEHEBHOM JKU3HH;

® pa3BUTHE YMEHHI W CIOCOOOB JEATEIHbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
00BSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOII0/IEHUEM TpaBmil 06€30MacHOTO
oOpalleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ aTuMm, coaepkareinbHas XapaKTEpUCTUKA LEJIeH M 3aJady HU3yUYEeHHs
IpeaMeTa B MPOrpaMMe MO XUMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C



HOBBIMU TIPUOPUTETAMH B CHUCTEME CcpelHero oOmero obpa3zoBanus. Ceroans B
NpENoIaBaHui XUMHUHM B OOJNBIIEH CTENEeHW OTHAETCA NPEANOYTCHHE MPAKTUISCKOU
KOMITOHEHTE COJepaHusi OOy4YeHHsl, OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHMKA
00111e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(GYHKIIMOHAIBHOM TpPaMOTHOCTBIO, TO €CTh CHOCOO0aMM W YMEHHUSIMH aKTHUBHOTO
NIOJyYCHHsI 3HAHUH M MPUMEHEHHUS WX B PEaTbHON KU3HU IS PEIICHHS MPAKTUIECKIX
3ajay.

B cBs3u ¢ 3TUM TpH U3yYEHUH TpeaMeTa «XUMHUsS» JOMUHHUPYIOIIee 3HauCHHUE
nprOOpPETaIOT TaKKe LeNu U 3a7a4uu, KaK:

amanTtanus OoOyJaroIIUXCsl K YCIOBUSIM JWHAMHUYHO pa3BHUBAIOIIETOCS MHpA,
dbopMupoBaHHEe MHTEIJIEKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY MPHHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

dbopMupoBaHe y 00y4YarOIKXCs KIIIOUEBBIX HABBIKOB (KIJFOUEBBIX KOMIIETECHIINN),
UMEIOIUX YHUBEPCATbHOE 3HAYCHUE I PA3NIMYHBIX BUIOB JESATEIBHOCTHU: pPEHICHUS
npoOsieM, TMOWCKa, aHaliu3a U 00paboTku uHMOpMaLMHM, HEOOXOAUMBIX IS
NpUOOPETEHUs OMBITA JIEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)XKHOE MECTO B TMO3HAHUU
XMUMHH, a TaKXkKe I OLUEHKH C TMO3UIMHA HKOJOTHYECKONW Oe30macHOCTH XapakKTepa
BIIUSTHUSL BEIECTB M XUMHUYECKUX TMPOIIECCOB HA OPraHM3M YelIOBeKa W TMPUPOJIHYIO
cpeay;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEUICKTYalbHBIX M TBOPUYECKHX
crocoOHocTel 00y4YaroIMXCsA: CHOCOOHOCTH CaMOCTOATEIbHO MNpUOOpEeTaTh HOBbIE
3HAHUS 10 XUMHUH B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMM, HCIIOJIB30BAThH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKA U aHAIIN3a yYeOHON 1 HaydHO-
NOMYJISIPHON MH(POPMAIIMA XUMUYECKOTO COJEPKaAHUS;

dopMHupoBaHKE W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBILUIEHUS, HAOII0JaTeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHWU W TIPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHUE Y 00yUJaIONINXCsl yOKIEHHOCTH B TYMaHHUCTUIECKOW HATIPAaBICHHOCTH
XUMHH, €€ BaXHOW POJIM B PEHICHHH TJIOOAIBHBIX MPOOJeM palMOHAIBLHOTO
NIPUPOJIOTIONIE30BaHUsI, TIOMOJHEHHsS] JHEPTreTHUECKUX PECypcoB M  COXPaHCHUs
NPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTr0 OTHOIICHUS K
NPUPOJIE W CBOEMY 37I0POBBIO, a TaKXKe MPHOOPETCHHS OIbITa WCIOJIb30BAHUS
MOJTyYCHHBIX 3HAHWH NI MPHHSTHS TPAMOTHBIX PEIICHUA B CHUTYyaIlUsAX, CBSI3aHHBIX C
XUMHUYECKUMU SBICHUSIMHU.

B yueGHOM maHe cpegHero oOmiero oopa3oBaHUs TpeaMeT «XUMHs» 0a30BOTro
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00macTu «EcTecTBEHHO-HAYYHBIE TIPEAMETHD.

OOmiee YMCIO YacoB, OTBEACHHBIX IS M3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpennero obmero oobpazoBanus, cocrtapisier: B 10 kimacce — 34 yaca (1 gac B Heneno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHH

[IpenMer opraHM4eckoil XHMMHH: €€ BO3HMKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
IOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. TeopHs CTpPOEHHS OpPraHUYECKHX
coequHeHuit A. M. bytnepoBa, e€ ocHOBHble nojoxkeHHs. CTpyKTypHbIE (OpPMYJIbI
OpraHMYecKHX BewlecTB. ['omosorusi, usomepus. XUMHUYECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenue o KilacCU(pUKaUMKM OpraHMdeckux BemiecTB. HomeHkiaTypa
OpPraHWYeCcKUX COEAMHEHUH (CHCTeMaTHyecKas) U TPUBUAIbHbIE HA3BAHUS BAaKHEHUIIMX
IpeICTaBUTENIECH KI1aCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YyYEHHs BEIIECTB W MX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ oOpa3laMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJ OpraHMYeCKHUX BEIIEeCTB, HAOMIOJEHHE U  ONHCAHHE
JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPIrAHUYECKHUX BEILECTB MIPU HArpEeBaHUU
(mnaBneHue, oOyrIuBaHUE U TOPEHHUE).

Yraesoaopoasl

ATKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHM psa. MeTaH U 3TaH — MPOCTEHIINE
NPEICTAaBUTEIN AJIKAHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (pEakUUu 3aMEUICHUS U
TOPEHMS ), HAXOXKIECHUE B IPUPOJE, MOTYyUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKUH psiA. ODTWIEH M NPONUIEH —
NPOCTEHIINE NMPEJCTAaBUTENN AJIKEHOB: (U3NYECKHEe U XUMHUYECKHUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALH),
NOJIyYE€HHUE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MetwnOytaaueH-1,3: CcTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus nmojuMepusannn). Iloayuyenne CHHTETUUECKOrO KayuyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUH pPsii. ALETHIEH —
NPOCTEHIINI MpeCTaBUTENb AJIKUHOB: COCTAaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA (peakuuMM THAPUPOBAHHSA, TAJIOTEHUPOBAaHMS, TUApPATallUd, TOPEHNUs),
MOJIy4eHUE U IPUMEHEHHE.

Apensl. benson: cocras, ctpoeHue, pu3ndecKrue U XUMUYECKHE CBOMCTBA (peaKiuu
rajJIoreHMPOBaHUSl W HUTPOBAHMs), TMOJYYEHUE U TpPUMEHEHHue. Tomyon: cocmas,
cmpoenue, @Quauueckue U XuMuUuecKue CcoUCmea (peakyuu 2anoeHuposamHuss U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHMUecKas CBA3b
MEX/1y YTJIeBOJIOPOAaMH, MPUHAIJICKAIIMMHU K Pa3IMYHbIM KJIacCaM.

[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HEPTAHBIE
ra3el. Hedtp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEpEeroHka, KPeKUHT
(TepMuuecKuil, KartamuTHueckuii), nuponus. Ilpoayktel mnepepaboTku HedTH, HX
NpPUMEHEHHE B TMPOMBINUIEHHOCTH U B ObITy. KaMeHHBIM yronb M MPOIYKTHI €ro
nepepadoTKH.



OKCHEpUMEHTAJIbHbIE METOJbl M3YyYEHHsS BEIIECTB W HMX IPEBPALLEHUMN:
O03HAKOMJIEHHE C 00pa3lamu IUIacTMacc, KaydyKoB M pe3uHbl, Koiulekuuu «Hedte» u
«YTosb», MOJAEIUPOBAHME MOJIEKYJ YIJIEBOAOPOJOB M  TaJIOT€HONPOU3BOJHBIX,
IPOBEJICHNE NPAKTUYECKOW PAOOTHI: MOITYUYEHUE 3TUIIEHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Bbrurcnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILIeCTBa WJIM MPOAYKTa PEaKIMM IO U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MJIM IPOLYKTOB PEAKIIUH).

Kucaopoacoaep:kamme opraHnndecKue coelMHEHUs!

[IpenenpHblEe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (pU3NUYecKue u
XMMUYECKHE CBONCTBA (peakluu C aKTUBHBIMH METAJUIAMH, TaJOr€HOBOJIOPOJAMHU,
ropeHue), NpuMeHeHue. BomopoaHbie CBSA3M MEXAy MOJEKyJlaMu chupToB. [leiicTBue

METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaTtoMHbl€ CIUPTHL. DTUIECHIIUKOIb U TJIMLUEPUH: CTPOCHUE, (U3HUECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO IIEJIOYHBIMH MeETallIaMU, KadyeCTBEHHas
peakiuus Ha MHOTOaTOMHBIE crupThl). /leficTBue Ha opranu3m uenoBeka. [Ipumenenue
[IMLEPUHA U STUIICHTJIUKOJISL.

®DeHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA. TOKCMYHOCTh
denona. [lpumenenue deromna.

Anpaerunpl U kemonsi. DopManbAETui, aleTalbIeru1: CTpoeHue, pusniyeckue u
XUMHYECKHE CBONCTBA (pEakiMd OKHUCIEHUS ¥ BOCCTAHOBJICHHUS, Ka4€CTBEHHbIC
peakuuu), NoJyyeHue U NpUMEHEHHUE.

OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE KHCIOTHI. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3HUECKHe U XUMUYECKHUe CBOMCTBA (CBOICTBA, O0IIMe /1715 Kilacca
KHUCIIOT, peakuus JTepudukanuu), TMoiaydyeHue u npumeHeHue. CreapuHOBas U
OJIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblja Kak cCOJIu
BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIee JeHCTBHE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIIOKHBIX
adupoB. Kupsl. ['uaponus xkupos. [Ipumenenue xxupos. buonornyeckas pois )KHPOB.

VYrieBonpl: cocTaB, KiaccUUKAIUs YIJIEBOJOB (MOHO-, AW- U TOJUCAXAPUJIbI).
['mroko3a — mpocTemii MOHOcaxapu/l: 0OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (prU3ndecKue
U XHMHYECKHE CBOWCTBa (B3aumojeinictBue c rugapokcugom wmeau(ll), oxucnenue
aMMHAYHBIM pacTBOpOoM okcuja cepebpa(l), BoccraHoBieHUE, OpPOKEHUE TIFOKO3BI),
HaX0XJCHHE B MIPUPOJIE, TPUMEHEHUE, Ononorudeckas posib. @orocunte3. PpyKTo3a Kak
U30MEp TITIOKO3bI.

Kpaxman u uemiono3a Kak mnpupoaHble nonaumepbl. CTpoeHHe Kpaxmana u
HeJuT0103bl. PU3NUecKre U XMMUYECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs
peaKIys C HOJI0OM).

OKCHEepUMEHTaJbHbIE METOJAbl HM3YyYEHHsS BEIIeCTB W MX [peBpallleHU:
NpoBeCHNE, HAOMIOIEHNE U OMKMCAHNE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHCICHUE 3TaHoma okcuaoM menu(l1)),
MHOI'OATOMHBIX CIIUPTOB (B3auMOJEHCTBHE TiuiepuHa ¢ rtuapokcuaom meau(ll)),
aNpAEeTUI0OB (OKHCIEHUEe aMMHAYHBIM pacTBOpoM okcuua cepebpa(l) m rumpoxcuaom



meau(ll), B3aumoneiicTBue Kpaxmaia C HOJOM), IIPOBEJIEHUE MPAKTUYECKON padOThI:
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérurlie 3agaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BELIeCTBa WJIM MPOAYKTa PEAaKIMM IO U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MJIM IPOLYKTOB PEAKIIUH).

A3oTconepKaliyue OpraHu4ecKue COeJUHEHMS.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHmdyeckue coeAuHeHus. Duzndyeckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IpuUMepe INuiuHa). buonornyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuer.

benkn Kak TpUpPOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. IlepBuuHas,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMIIPOJIU3,
JIeHaTypalusi, KaueCTBEHHbIE PEaKLIUU Ha OJIKH.

OKClepUMEHTaIbHbIE METOJbl M3y4Y€HHUsT BEUIECTB M HX MpEeBpalICHUI:
HaOJII0ZIeHHEe M ONMCaHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OeJIKOB Ipu
HarpeBaHUU, IBETHbIE PEAKIINH OEJIKOB.

BbicokoMoOJIEKYJIAAPHBIC COeIHHECHHUS

OcCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN — IOJIMMEPU3aLUs U
NOJINKOHJIEHCALHS.

OKClepUMEHTalbHbIE METOJIbl M3y4Y€HHUsT BEUIECTB M HX MpeBpalICHHI:
O3HaKOMJICHHE ¢ oOpa3lamMu MPHPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4YyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anuss MeXINpEeaMETHBIX CBA3€H IPU M3YYEHUU OpraHndeckoil xumuu B 10
KJIacCe OCYIIECTBIIIETCS Yepe3 MCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHbIX
MNOHATHM, TaK W TOHSATHH, SBISAIOIIMXCS CHUCTEMHBIMU JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TMOHSTHUS: SBJIEHHWE, HAy4YHBIM (QakT, THUmnoresa,
3aKOH, TEOpHs, aHaJIW3, CHHTE3, Kiaccu(uKanus, IepUuoJUYHOCTb, HaOIIOACHNUE,
U3MEPEHHE, SKCIIEPUMEHT, MOICIIMPOBAHHUE.

®dusuka: Matepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKyJa, SHEPreTUYECKUI
YpOBEHb, BEIECTBO, TelO, OOBEM, arperaTHOe COCTOSIHME BEIIecTBa, (U3UYECKUE
BEJIMYMHBI M €IMHULIBI X U3MEPEHUSI.

buonorusi: kmerka, opraHusMm, Ouochepa, OOMEH BeIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKN aKTUBHbIE BellecTBa (O€IKH, YIIIEBOIbI, )KUPbI, DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOIBI, TOJE3HBIE HMCKOMAeMble, TOIUINBO,
pecypchl.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllIOHAJIBHOTO MHUTAHMS, MOIOILNE
CPE/ACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MTpenapaThl, MaTEpUaNIbl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA
JIMYHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMA K  pe3yJbTaTaM  OCBOCHHS
oOyyaromMMHcs  IporpamMMm  cpeaHero  oOmiero  oOpa3oBaHMsl — (JIMYHOCTHBIM,
MeTanpeIMETHBIM U IpeaMeTHbIM). HaydHo-meToaudeckoil ocCHOBOW aJig pa3pabOTKu
IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOECHHS IPOrpaMM CpeaHero oomero oOpa3oBaHUs
ABJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B  CTPYKType
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIAHETO OOIIEro
00pa30BaHNUs BBIJIEIECHBI CIEAYIONINE COCTABISAIONINE:

OCO3HAaHHWE OOYYAIOIUMUCS POCCHUHCKONW TPaXKJAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEEIICHHUIO;

HaJIMYMe MOTHUBALMK K O0yUYEHUIO;

LleJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUH JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEW U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U  CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJACTBOBAaTbCS B  CBOEH
JEATEIbHOCTU [ICHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, PUCYIIUMH LEJTOCTHOW CUCTEME
XMUMHUYECKOTo 00pa3oBaHMUs;

HaJIMYMe IPABOCO3HAHMS SKOJOTUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH LIENU
Y CTPOMUTB KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS MpeAMETa «XUMUS» TOCTUTAIOTCS B €INHCTBE
y4eOHOM W BOCHHUTATEIbHON JESITEIbHOCTH B COOTBETCTBUM C T'yMaHHCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM WU HJ€ajlaMU POCCHUKCKOTO
rpakJJaHCKOT0 OOIeCTBa, MPUHATHIMU B OOIIIECTBE HOPMaMH M MpaBUJIaMH MTOBEACHUS,
CIOCOOCTBYIOIIMMH  TPOLIECCaM  CaMOIO3HAHMSI, CaMOPAa3BUTUS M HPABCTBEHHOTO
CTaHOBJICHHUS JIMYHOCTU O0YYarOIINXCSl.

JlnuHOCTHBIE ~ peE3ynbTaTbl  OCBOCHUS  IpeaMeTa  «XHMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh  ONbITA  MO3HABATEIBHOW M  MPAKTUYECKOH  JIEATEIBHOCTU
00y4aroImuxcs Mo pealn3aluy NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YHCJIE B YaCTU:

1) rpaKaaHCKOro BOCIIUTAHMS:

OCO3HAHMSI OOYYAIOUIUMHUCS CBOMX KOHCTHUTYLHMOHHBIX MpaB U 00sA3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABONOPAJIKY;

IIPEACTABJIEHUS O COLMAIBHBIX HOpMaX U MPAaBUIAX MEKINYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH IMPH CO3JAaHUHM YYEOHBIX
NPOEKTOB, PEUICHUH YYEeOHBIX U IO3HABATENIbHBIX 3a]a4, BBIMOJHEHUU XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apryMEHThI
JOPYTUX IPH aHATM3€ Pa3IUYHbIX BUJIOB yU€OHOM 1€ATEIbHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIUTAHMA:

LICHHOCTHOTO  OTHOLICHMS K HCTOPUYECKOMY M  HAYYHOMY  HAacCJIEIHIO
OTEYECTBEHHON XNMHUH;



YBaXEHUS K IIpoLeccy TBOpYECTBA B O0JIACTH TEOPUUM U IPAKTHYECKOIrO
OPUMEHEHHUS] XHMHH, OCO3HAHUS TOr0, YTO JOCTHKEHHS HAyKH €CThb pe3yJbTaT
JUINTENIbHBIX HAOMIOACHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, IOCTOSHHOTO
TpyJa YYEHBIX U PAKTHKOB;

UHTEpeca U I03HABAaTEJIbHBIX MOTHBOB B IOJYYEHMM U IOCIEAYIOLIEM aHaJIN3e
MH(OPMALIUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CHOCOOHOCTH OLIEHWBATh CHUTYallMM, CBSA3aHHbIE C XUMMUYECKUMH SIBICHUSAMHU, U
IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOMX TOBAPUUIEH C MO3ULIUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME MOCIEICTBUM 3TUX MOCTYIIKOB;

4) dpopMuUpOBaHUSA KYJIbTYPhI 310POBbS:

NOHMMAaHUS LEHHOCTEH 310poBOro M 6e30macHoro o0pasa *HU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUUYECKOMY
3JI0POBBIO;

coOmofieHUsl mpaBuil  0€30MacHOTO OOpallleHuss C BelecTBaMU B  OBITY,
MOBCETHEBHOMN )XKM3HU U B TPYA0BOM JESATEIBHOCTH;

NOHUMAaHMsI IEHHOCTH NMPAaBUJI MHJIWBHUIYAIBHOIO U KOJJIEKTUBHOIO OE30MaCHOIO
HOBEJICHUS B CUTYalLIUsX, YTPOXKAIOIIUX 37J0POBBIO U KHU3HU JIIOJICH;

OCO3HAHMSI TIOCIEACTBUH W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

5) TPyA0BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JIEATEIILHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YaCTHUE€ B PEIICHUM MPAKTHMUECKHX 3aJad COLMUAIbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IKOJbl);

UHTEpeca K NMPaKTUYECKOMY M3yUYEHHIO MPOodeccuil pa3InyHoro poja, B TOM 4YHCIe
Ha OCHOBE IPUMEHEHHMSI MPEMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHUS K TPYAY, JIIOASIM Tpyla U pe3yJbTaTaM TPyAOBOH AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHOW TpaeKTOpHH 0Opa3zoBaHUS,
Oyaymeld mpodeccun M peanu3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HMHTEPECOB U NOTpeOHOCTen
o0I1ecTBa;

6) 3K0J10rM4YecKOro BOCIIMTAHUS

HKOJIOTMUECKH  11eJIeCOO0Pa3HOr0 OTHOIICHHMS K NPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHUMAaHMsI TJO00AJBHOTO  XapakTepa JKOJOTMYECKMX MpoOsieM, BIUSHUSA
HPKOHOMMYECKHX IIPOLECCOB HA COCTOSIHUE NPUPOJHON U COLIMAIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOJIMMOCTH HUCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PEIICHUs
BOIIPOCOB PallMOHAIBHOIO TPUPOAOIIOJIb30BAHUS;



AKTUBHOTO HENPUATUS IEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHOMN
cpele, yMEHHUS IPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
MpEeANPUHUMAEMBIX IEUCTBUI U IPENOTBPAILATh UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTMYECKOIO MBIIUIEHUS, 3KOJIOTMYECKONW KYJIbTYpHI,
ONBITA JIESATENBHOCTH HKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B ITO3HABAaTEJIbHOM, KOMMYHUKATUBHON M COLMAJIBHON NPaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UIEOJIOTUN XeMOo(Doouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPaKTUKH;

NOHUMAaHMSI CICIU(PUKH XUMUU KaK HAyKW, OCO3HAHUS €€ poiu B (HOPMHPOBAHUU
palMOHAJIFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO TIPEACTaBICHUS 00
OKPY’KaIOIIEM MHUpE KaK O €QUHCTBE IPHUPOJbl U YEJIOBEKAa, B MO3HAHUMU IMPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MpobiieM COXpaHEHUS IPUPOITHOTO PAaBHOBECHS,;

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XMUMHH JUIsI COBPEMEHHOW LMBHIIM3AINH: B
e€ TYMaHHCTHYECKON HAIpaBJICHHOCTH M BaXXHOW pOJM B CO3JaHUU HOBOM Oa3bl
MaTEpUATBbHON KYyJIbTYpbI, PEHICHUH TJI00aNTbHBIX MPOOJIEM YCTOWYHBOTO Ppa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUIIEBON M SKOJIOTHUECKON 0€30MacHOCTH,
B DPa3BUTUU MEIUIIHUHBI, OOECIEUEHUH YCIOBUM YCIENIHOTO TPyJda U SKOJIOTHYECKU
KOM(DOPTHOM KM3HU Ka)J0ro WIeHa 00IEeCTBa;

€CTECTBEHHO-HAyYHOW I'PAMOTHOCTU: MOHUMAHMS CYHUIHOCTH METOJIOB IO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCHOJIb30BaTh MOJy4aeMble
3HAHUS JUIA aHalu3a U OOBSICHEHUS SBIICHUI OKPY)KAIOIIEro MUpa U MPOUCXOASIIUX B
HEM U3MEHEHUN, yMEHHs JenaTh OOOCHOBAHHbBIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS TAHHBIX C LENbIO MMOJyYEeHHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMMUYECKHE 3HAHUS ISl PELeHUs
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaIHX;

MHTEpeCa K MMO3HAHUIO U UCCIIEIOBATEIbCKON IEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHHUIO H CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO XUMHH B COOTBETCTBUHU C KU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iudHbIX cdepax mnpodeccuoHanbHON
NESATEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbie pe3yabTaTbl OCBOCHUS yueOHOro peaMera « XuMus» Ha ypOBHE
cpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE JUTSI dbopMupoBaHUs MUPOBO33PEHHUS oOy4arommxcs
MEXTUCIUIUTUHAPHBIE  (MEXIIpeIMEeTHbIE) OOlIeHAYyYHbIE TIOHATHUS, OTpa)karoliue
LEJOCTHOCTh HAyYHOU KapTHUHBI MHUpa U CHEU(PUKY METOJO0B MO3HAHHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, DHEPIHs, SBJICHHE, IPOLECC, CUCTEMA,
Hay4yHbIM (akT, NPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, MCCIeI0BaHuE,
Ha0JII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);



yHUBEpCaJbHbIE yueOHble JIelcTBUSI (ITO3HABATENbHBIE, KOMMYHUKATUBHEIE,
peryJsITUBHBIE), oOecreunBaromue (GpopMuUpoBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLIMANIbHOM KOMIETEHIINH 00y4arounxcs;

CIOCOOHOCTh OOYYalOIIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUILIMHAPHEIE,
MUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAJIbHbIE yUeOHbIE NEHCTBUS B TO3HABATEIHHOU U
COLMAJIBHOM MPAKTHKE.

MeTtanpeaMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU YU4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.

OBiajeHne yHUBEPCAJbHBIMU YUeOHBIMH NMO3HABATEIbHBIMU /1€l CTBUSIMMU:

1) 6a30Bble JJOTMYeCKHe AeliCTBUSA:

CaMOCTOSTEIBHO (POPMYIUPOBATH M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJIeNIATh 1IeNIN JIeATEIHHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C TIOCTABICHHBIMHU LIEIISIMU;

UCIIONIb30BaTh TIPU OCBOCHUM 3HAHUN TMPUEMBI JIOTHYECKOTO MBINIJICHUS —
BBIJICJISITh  XapaKTepHbIC TMPU3HAKKA TIOHATUW W YCTaHABIMBATh HX B3aHUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIIME TIOHATHUS JUIsI OOBSICHEHHS OTAENbHBIX (AKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIaCCU(PHUKAIMU BEUIECTB U XMUMHUYECKHX
peaKuuii;

YCTaHABJIUBATH MPUYNHHO-CJICICTBEHHBIE CBS3H MEXK/Y U3YyYaeMBbIMH SIBICHUSIMH,

CTPOUTH JIOTMUECKHUE PACCYXKJEHUS (MHIyKTUBHBIC, EIyKTUBHBIC, M0 AHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTHM W  MPOTUBOPEUYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
bopMyITHUpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS;

NPUMEHATh B IMIPOLIECCE IO3HAHUSI, HCIOJb3yeMble B XHUMHUU CHMBOJUYECKHUE
(3HAKOBBIC) MOEIIH, TPEOOPA30BBIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMHUECKUN 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYeckass (opMyla, ypaBHEHHE XUMHYECKOW peakiuu — TMpU
pelieHnr y4eOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHbIE TIPEACTABICHUS JUISl BBISBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKITUH.

2) 0a3oBbIe HCCJIEeI0BaTEIbCKUE TeiiCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOTO MMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIINA;

dbopMynHupoBaTh LETU W 3aJa4l WCCIIEOBAaHUS, HCIOJIb30BaTh MOCTABICHHBIC U
CaMOCTOSITEIFHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJICTh HaBBIKAMHU CAMOCTOSATEIILHOTO TUTAHUPOBAHUS U MPOBEICHUS] YUCHUUECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHS HAOMIOgaTh 3a XOJAOM IIpolecca,
CaMOCTOSITEIPHO TPOTHO3UPOBATH €ro pe3yJbTar, (QOopMyIUpOBaTh O0O0OOIIEHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTU pE3YyJbTATOB HCCIEIOBAHUS, COCTABIISIThH
000CHOBaHHBIN OTYET O MPOIeTIaHHON padoTe;



IpUOOPETATh OIBIT YYEHUYECKON UCCIIE0BATEIBCKON U IPOEKTHOM JIEATENbHOCTH,
IPOSBIIATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJOB PELICHUS
NIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3NMYHBIX MCTOYHMKAX HH(OpManuu (HayyHO-NOIMYJIsIpHas
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHMs, CIPpaBOYHbIE MOocoOus, pecypcel WHTepHeTa),
aHAJM3UPOBaTh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM INpPEACTABICHUS, KPUTUIECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTS;

(GopMyIMpPOBaTh 3aIIPOCHl U MPUMEHATH Pa3IUYHbIe METOBI IPU MTOUCKE U OTOOpPE
uH(pOopMaLUK, He0OXOIUMOM /17151 BBINOJIHEHUS YUEOHBIX 3a7a4 ONPEeIEHHOIO TUIIA;

OpuoOpeTaTb  OMBIT  MCIONb30BAHUA  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMPATH ONTUMANbHYIO (HOpMY IpencTaBiIeHUs HH(POPMAILUH
(cxeMbl, rpaduku, 1UarpamMmbl, TaOJUIBL, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIN S3BIK B KAaueCTBE CPEACTBA NMpHU paboTe ¢ XUMHUYECKOU
uH(pOpMaLUEN: IPUMEHATh MEXIpeIMETHbIE (pU3nYecKkue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HarJIsI JHOCTH.

OgiageHne yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

3aJjaBaTh BONPOCHI 0 CYIIECTBY OOCYXJaeMOW TeMbl B XOJe Juajora W/WiH
JUCKYCCUH, BBICKA3bIBaTh HJEH, (QOPMYyIUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIBHO
BBITIOJHEHUS NIPEVIOKEHHON 3a/1auu;

BBICTYIIaTh C Tpe3eHTalleil pe3yibTaToB IO3HABATEIbHOM J1€ATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, NPAKTUUYECKOW paboThl IO HCCIEAOBAHUIO CBOMCTB
U3yYaeMbIX BEIIECTB, peaju3alii y4yeOHOro MpoeKkTa U (hOopMynIHpoBaTh BBIBOABI I10
pe3ynbTataM MpOBEAEHHBIX HCCIEIOBAaHUI NYTEM COIJIacOBaHUS MO3ULUNA B XOJ€
00CyXeHUs 1 00MEHA MHCHHSIMHU.

OBiaieHNe YHUBEPCAJbHBIMHU PeryJATHBHBIMM 1€ CTBUAMM:

CaMOCTOSITENIbHO  IUIAHMPOBaTh M OCYILIECTBIATh CBOKO  I103HABATEJBHYIO
NEeSATENbHOCTh, oOmpeAensss e€ Lend W 3aJadyd, KOHTPOJMpOBaTh M TO Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpearacMblii alrOPUTM JACUCTBUIN MPH BBHIIOTHEHUN
y4eOHBIX U HCCIIE0BATeNIbCKUX 3a/lay, BBIOMpaTh Hambosiee 3P(EeKTUBHBIA CIOCOO HX
penieHust ¢ y4€ToM MOJTyUeHHUs HOBBIX 3HAaHUN O BEIIECTBAX U XUMHUUYECKHUX PEaAKIUX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenMeTHbIE pe3yiabTaThl OCBOEHUS Kypca « OpraHuueckasi XMMuUs» OTPakaroT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI O XMMUYECKON COCTaBIIAIOIIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MUPA, POJIM XMW B TIO3HAHUU SBICHUHA MPUPOABI, B (hopMHUpOBaHUN



MBIIUICHHUS] U KYJIbTYpPbl JIUYHOCTH, €€ (DYHKIMOHAIHHOM T'PAaMOTHOCTH, HEOOXOAMMOI
JUISL PEIICHUs] TMPAKTUYECKUX 3aJad U HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPEJE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIIIHE
MNOHATHS (XUMUYECKUN DIIEMEHT, aTOM, OJJIEKTpOHHash o00O0JI0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XHMHUYECKasi CBSI3b, CTPYKTypHas QopMmyna
(pa3BépHyTas M COKpaIlEéHHas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIHI
ckelnet, GyHKIMOHANIbHAS TPYMIa, paauKal, U30MEpHs, H30MEpbl, TOMOJIOTUYECKUHN PSI,
TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ M a30TCOAEpIKALUE COEOUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs opraHudeckux BemecTB A. M. ByTiepoBa, 3akKOH COXpaHEHHsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS,
JeXalye B OCHOBE NMOHUMAaHUSI MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
(dakToNOrMuYecKkue CBEJEHUS O CBOMCTBaX, COCTaBe, IIOJYy4YEHHUH U Oe30MaCHOM
UCIIOJIb30BAHUM  BAXKHEHMINIUX OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKON
NeATEIbHOCTU YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBIATh XapaKTepHbIE TMPU3HAKU TOHATHIA,
YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHATUA MPH
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUI OPraHUYECKUX COEIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYI0 CHMBOJIMKY  JUIsS
COCTaBIIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOn) (opmyn
OpPraHMYECKUX BEIIECTB U YPABHEHUM XMMHUYECKUX PEAKIUW, U3rOTaBIUBATh MOJEIIH
MOJIEKYJI ~ OpPTaHMYECKMX BEIIECTB Uil  WJUIIOCTpAaMd HMX  XUMHUYECKOro |
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAMICKHOCTh H3YyUYEHHBIX
OpraHWYEeCKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K OMpeNeNEHHOMY KiacCy/Tpyrmie
coeMHEeHUM  (YyIJIeBOJIOPOIbI,  KHCIOPOJ M  a30TCOAEpP)KAIIUE  COECIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COEAMHEHUs), JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOMH
nomenkinarype (IUPAC), a Ttakke NpUBOAUTH TPHUBHAIBbHBIE HA3BaHUS OTAEITHHBIX
OpraHWYEeCKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHJICH, ITWICHTJIMUKOJb, TIUIEPHUH,
denon, dopmanpaerua, aneTanbACTHA, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (QPYKTO3a, Kpaxmall, LeJUIi0I03a,
TJIUIMH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMHUYECKOM CBS3U B OPTaHHUYECKUX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

cOpPMHUPOBAHHOCTh yYMEHHSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannyeckux BemiectB A. M. bytnepoBa s OOBSICHEHHUS] 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MaCChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOeHHE, (HU3UUYECKUE U
XUMUYECKHE CBOMCTBAa TUIHMYHBIX MPEICTABUTENICH PA3IMUHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, dTaH, JTUJICH, MPOMWICH, alleTuieH, OyTaaueH-1,3, mMeTunOyTaaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, ATWICHIJIMKOIb, TIWIEPUH, (EHOJ, ameTaabIeTu/l,
MypaBbUHAsI U YKCYCHas KHUCJIOTBI, IJIIOKO3a, Kpaxmall, LEJUII0JI03a, AMUHOYKCYCHas



KHUCJIOTA), WUIIOCTPUPOBAaTh TE€HETUYECKYIO CBA3b MEXJIYy HHMHM ypaBHEHUSIMHU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUNA C UCIIOJIBb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HMCTOYHUKU YIJIEBOJOPOJAHOTO
celpbs (He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI HUX NEPEepabOTKH M MPAKTHUECKOE
NpUMEHEHHE MPOIYKTOB EpepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUHN POBOAUTH BBIYUCIICHHS 10 XMMHUUYECKUM YPaBHEHUSIM
(Maccbl, 00BEMa, KOJNMYECTBA MCXOIHOTO BEIIECTBA WM TNPOAYKTa PpEaKIUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun);

c(hOpMUPOBAaHHOCTh YMEHUN BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUsA, WUCIOJIb3YEMBIX B XMMHUU MPU M3YYEHUU BEIIECTB M XWMHUYECKUX
ABJICHUN (HAOIIOJCHNE, W3MEpPEeHHE, SKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BaTh
CHUCTEMHbIE XUMHYECKHE 3HAHUS JUIsl NMPUHATHUS PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYalIUAX, CB3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAaHHOCTh YMEHUN COOJIOJAaTh TIPaBWJIa TMIOJIL30BAHUS XHUMHYECKOU
MOCYJ1I0M U 1a00paTOpHBIM 000pYAOBaHUEM, a TAK)KE MPaBHIa OOpAIleHHs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSIMH 110 BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

cOpMHUPOBAaHHOCTh ~YMEHMW  IUIAHUPOBaTb W  BBINOJHATH  XUMHUYECKUU
AKCIIEPUMEHT (MPEBpAILECHUS OPraHMYECKUX BEUIECTB IPU HArpeBaHUU, IOJy4YCHHUE
ATUJIEHA U M3yYEHUE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIMM OPraHUYECKHUX BEIIECTB,
JeHaTypalusl OeJKOB IMPH HArpeBaHUU, LIBETHBIE peakluu OEIKOB) B COOTBETCTBUU C
IpaBWIaMH TEXHUKHU O€30MacCHOCTH MpU OOpalleHUH C BellecTBaMU U J1a00paTOpHBIM
0o0OpyIOBaHMEM, MPEJCTABIATh PE3yJbTAaThl XHMUYECKOIO JKCHEpUMEHTa B (opme
3alKiCH YpaBHEHUU COOTBETCTBYIOIIMX peakiuil U (popMyIupoBaTh BbIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OpMHUPOBAHHOCTb ~ YMEHUM  KPUTHUECKH  AHAJIU3UPOBATh  XHUMHUYECKYIO
UHpOpMaINIO, TOTYyYaeMyI0 U3 pPa3HbIX UCTOYHUKOB (CpeICTBAa MacCOBOW MH(OpMAINH,
WuTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPaBUJIa HKOJIOTHUECKH 11eJIeCO00pa3HOro
MOBECHUS B OBITY U TPYJIOBOM NI€ATEIBLHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKpYJ)Kalolled NPUPOJHOW Cpelibl, OCO3HABaTh OMACHOCTb BO3JECHCTBUS HA >KUBBIE
OpraHu3Mbl OIpeleNEHHBIX OpPraHMUYeCKUX BEIECTB, MOHMMas cMbich nokaszatens [1/1K,
NOSCHATh Ha MpHUMEpax CHocoObl YMEHBIICHUS M TPEAOTBPALICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsE  00yYarouMxcs ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMH 370POBBSI: YMEHHE
OPUMEHSITh 3HAHUA OO0 OCHOBHBIX JOCTYNMHBIX METOJAaX IIO3HAHUA BEIIECTB U
XUMUYECKHUX SBICHUN;

JUTSL CIIETIBIX W CIA0OBUISIIMX OOYYArOMIMXCS: YMEHUE UCIOJB30BaTh PelbeHO-
TOYEYHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 11 3anucu xumMuyeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosaunyecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/mn Konrpoasnbie IIpakTuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
Paspnen 1. Teoperuyeckue OCHOBBI OPraHUYECKOM XUMHH
IT i .
11 Teopwt erpocsnt oprasmcens ; : o bwmorelOK
' P P P https://m.edso0.ru/88653994
coenqunenuit A. M. BytiepoBa
Hroro no pazaeny 5
Paspnen 2. YrieBogopoasl
21 IIpenenbHbIE YIIEBOA0PO I — 4 0 0 bumorexa LHOK
: ATKAHBI https://m.eds00.ru/88653994
25 Henpe/ienbHbIe yTII€BOI0POIbL: 1 0 1 busmoreka LHOK
. ATTKEHbI, ATKATHCHBI, ATKHHEI https://m.eds00.ru/88653994
bunuoreka [JOK
2.3 ApomaTuyeckue yrieBoA0opOabl 4 0 0 https://m.eds00.ru/88653994
94 [IpupoHbIE UCTOYHUKH 5 1 0 bummorexa HHOK
. YIJIEBOZIOPOJIOB H X TEpepaboTka https://m.eds00.ru/88653994
Hroro no pazaeny 29



https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994

Pazgen 3. Kuciaopoacoaep:xamue oprannyecKkue coeJMHeH sl

31 Crmaptet. Geron ° 0 0 ﬁggz7/?%eadigfu/88653994
3.2 Anacri. Kapoorossic 13 0 1 ]r?ggz?/TniKeadi(;I:u/88653994
KuCIO0ThL. CoxkHBIE 3DUPBI L :
bummoreka IIOK
3.3 Yriesopl ! 1 0 https://m.eds00.ru/88653994
Hroro no pazaeny 26
Pasnen 4. A3oTcoaep:xaimme opraHnyecKue CoOeJHHECHUS
bunnoreka [JOK
4.1 AMMHBI. AMHHOKHUCIOTHL. benkun 7 0 0 https://m.edIs_EJo.ru/88653994
Hroro no pazneny 7
Pazgea S. BoicokoMoIeKy IsIpHBIE COeIUHECHUSA
5.1 [Tnactmaccsl. Kayuyku. Bonokna 6 0 0 ]stptlgsli(l)/Trre]I.(ea d]s_E)C(Z.I:u 188653994
Htoro no pazneny 6
OBIEE KOJIMYECTBO YACOB T10 68 , ,
ITPOI'PAMME



https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994

ITOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
Ne [ara nudposbie
n/n Tema ypoxa Bcero Konrpoarneie  Ipaktuyeckue U3Y4YCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[IpeameT opraHnyeckou bumoreka LIOK
1 XUMUH, €€ BOSHUKHOBEHHE, 1 0 0 05.09.2024 https://m.eds00.ru/88653994
pa3BUTHE U 3HAUYCHUE
Teopust ctpoeHus bunnoreka [JOK
5 OpPraHUYECKUX COCTMHCHHMA 1 0 0 https://m.eds00.ru/88653994
A. M. bytneposa, e 12.09.2024
OCHOBHBIE TOJIOKECHUS
[IpencraBnenue o bununoteka [JOK
KJIacCU(UKAINH https://m.eds00.ru/88653994
OpraHWYECKUX BEIIECTB.
3 Homenknarypa 1 0 0 19/09/2023
(cucremaTuyeckasi) u
TPUBUAJIbHBIC HA3BAHUS
OpTraHWYECKHUX BEIIECTB
26.09.2024 | bummoreka [IOK
https://m.eds00.ru/88653994
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 0 0

TOMOJIOTUYECKUN Pt



https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653994

MeTtaH u 3TaH —

bunmnoreka IJOK

03.10.2024
5 HpOoCTEHIINe MPEICTaBUTEIN https://m.edso00.ru/88653994
AJIKaHOB
. bunnoreka [JOK
AJIKEHBI: COCTaB U CTPOEHUE
’ 10.10.2024 .
6 cBOCTEA https://m.eds00.ru/88653994
OTUJIEH U NPONUIIEH — 17.10.2024 bumumoreka [IOK
7 MPOCTEHIITNE MTPEICTABUTEIN https://m.eds00.ru/88653994
AIIKCHOB
[TpakTuueckas pabora Ne 1. bumoreka LIOK
8 «[Tonmy4yenue sTusIcHa U 24.10.2024 https://m.edso0.ru/88653994
U3Y4YECHHE €T0 CBONCTBY»
Ankanuensl. byraguen-1,3 u bunuoreka [JOK
9 MeTHnoyTaaneH-1,3. 07.11.2024 https://m.eds00.ru/88653994
[Tomy4yeHne cCMHTETUYECKOTO
Kay4dyKa U Pe3UHBI
ANKHHBI: COCTaB U bunuoreka [JOK
0COOCHHOCTH CTPOCHUS, 14.11.2024  https://m.eds00.ru/88653994
10 TOMOJIOTUYECKUN PSI.
AneTuneH — npocTernnn
NPE/ICTABUTEIh ATKWHOB
11 Boluucnenus no ypaBHEHUIO 21.11.2024, bumoreka LHOK
XHMHHECKOt peaKiiii https://m.eds00.ru/88653994
12 Apenbl: 0€H30I1 ¥ TOIYOIL. 28.11.2024  bunumoreka LIOK

TOKCHYHOCTh ApEHOB
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I'eneTnueckasa cBA3b

bunmnoreka IJOK

13 YIIIEBOIOPOJIOB, 05.12.2024 https://m.eds00.ru/88653994
MIPUHAICKAIUX K
Pa3IMYHBIM KJlaccam
[IpupoaHbIE HCTOYHUKN bunuoteka LIOK
YTIICBOJIOPOJIOB: IPUPOTHBIH 12122024 https://m.eds00.ru/88653994
14 ra3 U MomyTHbIC HEPTAHbBIC
ra3bl, HepTh U IPOYKTHI €€
nepepadboTKu
[IpupoaHbIE UICTOYHUKU bunnoreka [JOK
YTIIEBOIOPOIOB: TIPUPOTHBIN 19.12.2024 https://m.edso00.ru/88653994
15 ra3 u MoIyTHbIe HE(TIHbIE
ra3bl, HepTh U IPOYKTHI €€
nepepadboTKu
16 KoHTponpHas paboTa 1o BHHH_OTeKa HOK
pazneny «YTiaeBoAOpOAbD» 26.12.2024 hitps://m.edsoo.ru/88653994
IIpenenbHbIE OAHOATOMHBIE bunuoteka [JOK
17 CIIUPTHI: METAHOJ M STAHOJL. 09.01.2025 https://m.eds00.ru/88653994
Bonpoponnas cBs3p
MHOTOATOMHBIE CITHpTEL 16.01.2025 bunmoreka [JOK
18 https://m.eds00.ru/88653994
STHJICHTJIUKOJIb U TIUICPUH
19 DEeHOJT: CTPOEHUE MOJIEKYJIBI, 23.01.2025 bumorexa LIOK

CI)I/ISI/I‘-ICCKI/IC H XUMHWYCCKHUEC

https://m.eds00.ru/88653994
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CBOMCTBA, IPUMECHEHUE

20 Anpaerunsl: popmabaeru 30.01.2025 ];HHH.OTeKa HOK
1 alleTalbIeriL. ALeToH ttps://m.eds00.ru/88653994
OZIHOOCHOBHBIE TIPEACIBHBIC 06.02.2025 bunnoreka [JOK

21 KapOOHOBBIC KUCIIOTHI: https://m.edso0.ru/88653994
MypaBbUHAsI U YKCyCHast
[TpakTuueckas pabora Ne 2. 13.02.2025 bumoreka LIOK

22 «CnoiicTBa pacTBopa https://m.eds00.ru/88653994
YKCYCHOM KHCJIOTBD»
CreapuHOBas U OJIEMHOBAS 90.02.2025 bunmunoteka [JOK

23 KHCJIOTHI, KaK MPEJICTaBUTEIN https://m.eds00.ru/88653994
BBICIITUX KapOOHOBBIX KHUCIIOT
Mpbuia Kak COJIM BBICIIIUX 97 02/2025 bunuoteka [JOK

24 KapOOHOBBIX KHCIIOT, UX https://m.eds00.ru/88653994
MOIOIIEE ICHCTBUE
CrnoxHbie 3pupbI KaKk bununoteka [JOK

o5 IIPOU3BOIHBIC KAPOOHOBBIX 06/03.2025 https://m.eds00.ru/88653994
KUCJOT. [ 'UIpOnn3 CIOKHBIX
a¢upoB
JKupsr: runpoinus, 13.03.2025 bununoteka LIOK

26 pUMEHEHHUE, OMOIOTHIECKas https://m.eds00.ru/88653994
POJIb )KUPOB
YTIJ1eBoIbl: COCTAB, bunuoreka [JOK

97 KiIaccudukanms. Baxneitmme 20.03.2025 | https://m.eds00.ru/88653994

MpeACTaBUTENN: TIII0K03a,
bpykTo3a, caxapo3a
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bunmnoreka IJOK

28 Kpaxman 1 nemiromno3a Kak 1 04/04.2025
HPHPOJTHBIE TTOTHMEDHI https://m.eds00.ru/88653994
KoHntponpHas pabora mo bunnoreka IIOK

29 paszzaeny 1 10.04.2025 https://m.eds00.ru/88653994
«Kucnopoaconepxamue
OpTraHUYECKHUE COCTUHCHUS

30 AMWHBI: METUJIAMUH U 1 17.04.2025 bummorexa HOK
R — https://m.eds00.ru/88653994
AMMHOKHCIOTHI KaK bumoreka IIOK
amM(bOTEepHBIC OPraHUYECKHE 94.04.2025 https://m.eds00.ru/88653994

31 COCIUHEHHS, UX 1
OmoJorMYecKoe 3HaYCHHE.
IlenTuael
benku kak npupoHbIe 08/05.2025 bunnoreka [JOK

32 BBICOKOMOJICKYJISIPHEIE 1 https://m.eds00.ru/88653994
COCIMHEHUS
OCHOBHBIE TTIOHATHUSI XUMHH 15.05.2025 bunuoteka [JOK

33 BBICOKOMOJIEKYJISPHBIX 1 R https://m.eds00.ru/88653994
COEIMHEHUN
OCHOBHBIE METOIBI CHHTE3A bunuoreka [JOK

34 BBICOKOMOJICKYJISIPHBIX 1 22.05.2025 | https://m.eds00.ru/88653994
coenuHenui. IlnacTMaccsl,
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB 34

I1O ITPOTPAMME
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YYEBHO-METONYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

Yuebnuk « Xumus 10 kimacc.»ba3oBelil ypoBeHb : yued 1 001meoopa3oBar.
yupexaenuid/ ['abpuensn O. C..-6 uznanue, crepeotun.-M.: poga .2010.
METOAUYECKUE MATEPUAJIbI JUISA YYUTEJIA

1.0.C.I'abpuensu, N.I'. OctpoymoB. Xumus. Metoanueckoe rmocoodue 10 kiacc.
M.: npoda 2007.

2. KonTtponbHbie U mpoBepouHbie paboThl « XuMus» kK yueOnuky O.C.I'abpuensna 10
KJ1acc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

http://www.eduall.ru ,

http://www.mediaeducation.ru ,

http://geo.metodist.ru ,

http://ict.



