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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit deneparumy,
peaIM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butusa BocnuTanus B Poccuiickorn ®denepaiuu Ha nepuon 1o 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXONIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPEIEICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOyUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbHpie mnojoxkeHus PI'OC COO o B3anMMO0OOYCIIOBICHHOCTH IIEJICH,
COJIep>KaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NoJly4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CcHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
NO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO
U npupofHoil cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOydarolmIMXCs Ha
YPOBHE CpeIHEro o011ero 0opa3oBaHus CpecTBaMU Y4eOHOI0 peaMeTa « X UMHUS,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM crneunuK HayKu XUMHUH, €€ 3HaueHUs B TO3HAHUHM TMPUPOABI U B
MaTepHaIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIMIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILIUJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OpUPOABI U YEJIOBEKAa, KOTOpoe (QOopMHUpYETCS B XMMHHM Ha OCHOBE NOHMMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOThEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble€  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OopraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHCTEMBI 3HAaHUM NPU NU3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckass XuMus» copmupoBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NIPEICTABIICHUI O CTPOEHUH BemecTB. CBeAeHU 00 N3y4aeMbIX B Kypce BEIIeCTBAX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU aKTHUBHBIX
coenMHeHnd. B Kypce  OpraHM4ecKOl XUMHUU  TOJIY4aroT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjaoMm 3peHHss B TMpeamere «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEAOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh MCTOPUYECKOE W3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O Ba)KHEHINMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3M XMMHUU C JPYTUMHU HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MIPAKTUYECKOU JIESTEIHLHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U PUMEHSTH €€ JIJIsl OMOIHEHUS 3HAaHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
[EJIOM COZIEp’KaHHe Y4EeOHOro mnpeamera «XUMUsS» JaHHOTO YPOBHS W3Y4YEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIITUXCSI MUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh MPUPOJIHBIX SABICHUHN IYyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke mpodseM cOepeKeHUs] IHEPTETUUECKUX PECYpPCOB, ChIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbI K OMPEIEICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX TEUCTBUM, IMEIOMIMX 0a30BO€ 3HAUCHUE TS PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpeIeICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS! TIaBHBIMHM LENSIMU H3Y4YEHUS MpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINM, HEOOXOIUMBIX I MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMUUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOI'O0 JKCIIEPUMEHTa, COOJIOJEHUEM IpaBUII
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
npelMeTa B porpaMme Mo XMMUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero obOpa3oBanus. CeromHs B
NpEnoJaBaHUX XMMUU B OOJIBIIEH CTENEHU OTAAETCS MPEANIOYTEHNE TPAKTUIECKON
KOMIIOHEHTE COJIep>)KaHUsl OOy4eHMsl, OPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTEeIbHON OpraHW3alliM, BIIAJCIONIEr0 HEe Habopom
3HaHWM, a (PYHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHUSIMU
AKTUBHOTI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM KU3HU JJIsSI PEIICHUS
NPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM npH U3ydEeHHUH NpeaMeTa «XUMUs JOMUHUPYIOIIEE 3HAUYECHUE
IPUOOPETAIOT TaKKE IEH U 3a7a9d, KaK:

aganTaiys oO0y4aroluXcsl K YCIOBHSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
GbopMHUpOBaHME  HWHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00y4arolmuXcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBbIX BUIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOJIUMBIX JJISl IPUOOPETEHUS OTIbITA JEATENbHOCTH, KOTOPAs 3aHUMAET BayKHOE
MECTO B TMO3HAHWM XHMHH, a TAKKE ISl OIEHKU C TO3UIMA SKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIIEKTYalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN 00y4YarIUXCs: CIIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOIMATUBHOIO U JIOTMYECKOTO
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a Takke NPUOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0macTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero odiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHBIE TToN0KeHUsA. CTPyKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE € 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OpPTraHMYECKHUX BEIIECTB, HAOIIOACHUE U ONKMCAHHE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEUIECTB IPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHMs] W TOPEHMS), HAXOXKIEHUE B IPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THJIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMM, OKHUCICHHUS U
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3NUECKUE U XMMHYECKHUE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumeHnerue. TOKCUIHOCTh apeHOB.



['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMHM, MPUHAICKAIMMUA K PA3IUUHBIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMUYECKUM, KaTamuTudyeckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Kojuiekuuu «HepTs»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Beluncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOT'O BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIINN).

Kucaopojaconep:xamue opranu4eckKue coeTuHeHUs

[IpenenpHble OMHOATOMHBIE CIOUPTHL. METAaHOI W DJTAHOJN: CTPOCHHE,
bu3nMUecKkue W XUMHUYECKHE CBOMCTBa (peakIMu C aKTHUBHBIMH MeETajllaMH,
rajoreHoBOJOpOJaMU, TOpPEHHE), NpUMEHEHUE. BOJIOpOoaHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHoIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€  COUPTHL. ODTWICHIJUKOAb W  TJIMIEPHH: CTPOCHHE,
bu3nMYecKue W XHUMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IICIIOYHBIMU
MeTajlaMy, KayeCTBEHHAsl peakiisi Ha MHOIroaToMHble crnupThl). JlelicTBue Ha
opraHusM yenoBeka. [I[pumeHeHre riaunepruHa U STUIECHTJIMKOIS.

deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpManpIervll, alUeTAIbICIUA: CTPOCHHUE,
bu3ndecKkre U XMMUYECKHE CBOMCTBA (pEaKkIMU OKHUCICHUSI U BOCCTAHOBIICHMUS,
KaueCTBEHHbIE PEAKIINH), TOJTyYCHUE U IPUMEHCHHE.

OHOOCHOBHBIE MPEEbHBIC KApOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAS
KHUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius 3Tepudukaium), mojydeHue u npumeHenue. CtreapuHoBas
U OJIEMHOBAasl KUCJIOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHCIJIOT. Mblia
KaK COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEEe JSUCTBUE.

Cnoxnpie >(Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [‘maponus
cioxHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xxupos. buonornyeckas
pOJIb KUPOB.

VYrneBoawsl: cocraB, KjacCUUKAMs ~ yriaeBogoB  (MOHO-, JHU- U
nonucaxapuibl). ['Noko3a — npocTelnii MoHOCaxapul: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, GU3UYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIECTBUE C THIPOKCHIOM
meu(1l), okucnenrne aMmMruayHbBIM PacTBOPOM okcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHHE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast Polb.
®dotocunTte3. pyKTo3a Kak U30MEpP TITHOKO3BI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJICHNE, HAOIIOJICHUE U ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Mmenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJUIEPUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIMH MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHudecKkue coequHeHuss. Gu3ndeckue u
XMMHUYECKHME CBOMCTBa aMHMHOKHMCJIOT (Ha mpuMmepe MHiMHA). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX MPEBPAILCHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb MOJUMEPHU3AIUU, CPEIHSSI MOJICKYIsIpHAas
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB U HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Yepe3 HCIMOIb30BaHUE KaK OOLIUX €CTECTBEHHO-



HAyYHBIX MOHSATHHA, TaK W TIOHATHH, SBJSIONIUXCS CUCTEMHBIMH JUIS OTACIIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(UKaims, MepUOJUIHOCTh, HAOIIOJICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTMYECKH AaKTUBHBbIC BemiecTBa (OENKH, YIJIEBOMBI, KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIIINE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE TPENapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMETHbIM). HaydHO-MeToauuecKkol OCHOBOM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS MpeaMera «XUMHs» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[€JICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CHUCTEME XUMHYECKOT'0 00pa30BaHUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JTOCTUTalTCsS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEAEHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOTO3HAaHUs, CaMOpPa3BUTUSL M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M TMPAKTUYECKOW JIEeSTEIbHOCTH
Oo0y4Jaromuxcs Mo peaju3aiuy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:kIaHCKOro BOCIMTAHUA

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEM,
yBa)KEHUS K 3aKOHY U MPaBOMOPSAJIKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICSITEIbHOCTHU MPY CO3/IaHUH y4EOHBIX
IIPOEKTOB, PEIICHUU YUYE€OHBIX U MO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yibTaT
JUIATENbHBIX ~ HAOMIOJEHUHN, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B [TOJIYYE€HHUH U MOCIEAYIOIIEM aHAIN3E
uHGOpPMAITNH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0 TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THX
IOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NMOHUMAHMS IIEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBWil 0e30MacHOro OOpalieHHuss C BEIIECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJl WHIMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN M HENPUATUS BPEAHBIX NPHUBBIYEK (yHOTpPEOJICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HANPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYAOBOU 1€ TEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIMTAHMSA

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUN XUMHUU  JUIS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
NOCJIECTBUS NMPEANIPUHUMAEMBIX TEUCTBUN U MPEIOTBPALIATh HX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH UJACOJIOTUHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIPABIEHHOCTU U BAXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOT0 TPYAa U SKOJIOTHYeCKH KOMMDOPTHON KU3HU KAXKIOT0 YJeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHUS JIJIsl aHAJIU3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U



IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HETBIO MOYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON JAESITEINbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI

IEATCIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4EOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXTUCITUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTPaKAOIINE
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IpoIiecc, cucTeMa, HaydHbIl (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHUBHBIMH W PETYJISTHBHBIMU
ICUCTBUSMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMOo3HABaTeJbHbIMH
JeliCTBUSIMH

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C IMOCTABJICHHBIMU LIEAMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC NMPU3HAKU MOHSITUM M YCTAHABIMBATh MX B3aWMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) JIEMEHTA, XUMUUecKas popmysia, ypaBHEHHE XUMUYECKON peakuu
— IpU pElICHUU y4eOHBIX MO3HABATEIbHBIX M NPAKTHMUECKUX 3aJad, NPUMEHATH
Ha3BaHHBIC MOJEIIBHBIC MTPEACTABICHUS JJI BBIABICHHS XapAaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEUIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOMIOAaTh 3a XOA0M
IpoIeCcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATh €ro pe3yibTaT, (POpMynIHpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOW M MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELIECHUS TPAKTUYECKUX 337124, IPUMEHEHHIO Pa3JIMYHBIX METO OB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAasl JUTEpATypa XHUMHYECKOTrO COAEpKAHUSA, CIPABOYHBIE IOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



(GbOopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3JIMYHBIC METOABI MPHU IOUCKE H
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (cxemMbl, rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU pabOTE C XMMHUIECKOM
uHpopMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3ndecKkue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOJTHCHHSI TIPE/TIOKEHHOH 3a1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIECTB, peaIM3aIlii y4eOHOTO TMPOEKTa M (hOPMYITHUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOI IO3HABATEIBHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ }eKTUBHBIN Ccrmoco0 HMX peuieHuss ¢ Y4ETOM TNOJIy4eHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JICATEIHPHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBIICHUW TPUPOBI,



B (OpPMHUPOBAHUU MBIIIICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IIPUPOTHOM cpeie;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraloiure TMOHATUS (XUMHUYECKUN DJIEMEHT, aToM, DJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJSpHAs
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COCAUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHUS); TEOPUM U 3aKOHbI (T€OpUs CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBHISBIATH XapaKTEpHbIE NMPU3HAKUA TOHSTHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMKUCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPTaHUYECKUX COSANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMysl  OpPraHMYECKMX BEUIECTB W YPaBHEHUM XUMHUUYECKUX PEaKIIUil,
W3TrOTaBJIMBAaTh MOJIEIN MOJEKYJ OPraHMYECKUX BEIIECTB JJIs WLIIOCTpAIUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHUIO K OMNPEIEIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAepKaIine
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
HA3BaHUS OT/ACJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus], aleTaablerujl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BUJBI XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3NICCKHEC
U XMMHYECKHE CBOMCTBA THUNUYHBIX TNPEICTABUTENEH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCKHUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyTraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTul, MypaBblHas U YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxMal, MelIi103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN T'a3, YTroJib), CIOCOOBI UX EPEPAOOTKHU U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOIt0/IeHrne, N3MEpPEHNE, IKCIIEPUMEHT, MOJISITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBITIONHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITNU OPTAHNYECKUX BEIICCTB,
JieHaTypalus OelIKOB MPU HArpeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaM{d TEXHUKU O€30MAaCHOCTH TpU OOpaIlIeHWH C BEIIECTBAMU U
7a00paToOpHBIM  O0OPYJIOBAHMEM, TMPEACTABIATh PE3YJbTaThbl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaiuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
1IeIecCO00pa3HOro TOBEAEHUS B OBITY U TPYJAOBOM JEATEIHHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OITACHOCTh BO3JICHCTBHS HA HUBBIC OPraHU3MBI ONPEACIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIEHUSI W TPEJOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB H
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins misg 3anucu XMMUYECKUX

dbopmy.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI OPraHMYeCKONH XHMHHU
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbl: aJKEHbI, 6 1
aJIKa/INEHBbI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
54 [IpupoaHbpIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHUust
3.1 Crimptel. @eHon 3
3. Anbnerunsl. KapOOHOBBIE KUCIIOTEI. 7 1
Crnoxuble 3¢upbl
3.3 VrineBoasl 3 1




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaniue opraHndyecKue coeTuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
ara uugpoBbie
Ne ni/m Tema ypoka A op
Bcero H3y4eHHus odpa3oBaTejibHbIE
pecypchl
IIpeameT opraHu4ecKoOi XUMHH, €€
BO3HUKHOBEHHUE, pa3BUTHE U 3HAYCHHE.
1 Teopust cTpoeHUS OpraHUIECKUX 1 05.09.2023
coenquuenuit A.M. byTtiepoBa, ee OCHOBHbIE
MTOJIOKCHHUS
2 Bxozanast koHTpoJbHast paboTa 1 12.09.2023
[IpencraBneHue o KiIaccupUKAUU
OopraHmyeckux BemiecTs. HoMeHkaTypa
3 P o P 1 19.09.2023
(cucTeMaTndeckas) U TPUBHAILHBIC
HAa3BaHWsI OPTaHUYCCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 1 CTp 1 26.09.2023
TOMOJIOTHUECKHH Psijl
Meran u 3TaH — npocTeuire
5 P 1 03.10.2023
MIPEICTABUTEIH ATKAHOB
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBONCTBA 1 10.10.2023
DTWICH U MPOMUJIEH — MPOCTEUIINe
7 P P 1 17.10.2023
MIPEJICTABUTEIH AJTKEHOB
[TpakTrdeckas padora Ne 1. «IlomyyeHue
8 P P Y 1 24.10.2023

OTUJICHA U U3YYCHUC CTO CBOMCTB»




Ankanuensl. byraguen-1,3 u

9 MeTunoOyraaueH-1,3. [Momyuenue 07.11.2023
CHHTETHYECKOTO KaydyKa U PEe3HHBI
AJIKMHBI: COCTaB U OCOOECHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHH psl. ATICTHUIICH — 14.11.2023
MPOCTEUIIINNA MPEICTABUTEIIb ATIKHHOB
Brrunciienus mo ypaBHEHHIO XUMHYECKON

11 P 21.11.2023
peakuuu
ApeHsbl: 0eH301 ¥ TOayoJI. TOKCUYHOCTD

12 P Y 28.11.2023
apeHOB
I'eneTnueckas CBS3b YIII€BOIOPOIOB,

13 YHIEBOROPOA 05.12.2023
MPUHAIISKAIMX K Pa3IHYHBIM KJ1accam
[TpupoiHbIC HCTOYHUKH YTIICBOIOPOIOB:

14 MIPUPOIHBIN a3 ¥ MOMyTHbIC HePTIHBIC 12.12.2023
ras3sl, HepTh ¥ MPOAYKTHI €€ mepepaboTKH
[IpupoaHbIC HCTOYHUKH YTIICBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYyTHbIE HEPTSIHBIC 19.12.2023
rasbl, HeTh U IPOIYKTHI €€ MepepadoTKH
Konrponrsnas pabora 1o pasuen

16 P P pasneny 26.12.2023
«YTIeBoI0pOaAbD)
IIpenenpHblE OMHOATOMHBIE CITUPTHI:

17 et g P 09.01.2024
METaHOJI ¥ 3TaHoJI. BoiopoaHast cBsi3b
MHOTroaTOMHBIE CITUPTHI: STHWIEHTIINKOIE U

18 P 16.01.2024
TITHIEPUH
deHoI: CTpOEHUE MOJIEKYIbI, PU3ZHUECKHUE U

19 pociHe yoet, § 23.01.2024
XUMHYCCKHE CBOMCTBA, MPUMCHCHHE
Anpaerunsl: dopMaIbaeTHI H

20 ACTHABL: OPMastsIeTH 30.01.2024

aleTajabaerua. AleToH




OI[HOOCHOBHBIC MMpEaACIIbHBIC Kap6OHOBBIe

21 06.02.2024
KHCIIOTBI: MypaBbHHAS M YKCYCHAS

9 [IpakTnueckas pa6f)Ta Ne 2. «CBolicTBa 13.02.2024
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBasi U OJICMHOBASI KMCJIOTHI, KaK

23 MIPEACTAaBUTEN BBICIINX KapOOHOBBIX 20.02.2024
KHCIIOT

24 Mpina Kak conu Bblcumi( KapOOHOBBIX 97 02.2024
KHCIIOT, UX MOIOIIIEee IEHCTBHE
CroxHble 3(UpPbI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX 05.03.2024
3¢upoB

26 Xupsr: ruapon3, NpUMEHEeHNUE, 12.03.2024
OMOJIOTHYECKast POJIb KHUPOB
VYTeBoabl: COCTaB, KiIacCUPUKAIHSI.

27 Baxueiimme npeacTaBuTeNu: III0K03a, 19.03.2024
bpykTO3a, caxaposa

08 Kpaxmain u 1emiroino3a Kak npupoJIHbIe 02.04.2024
MTOJIAMEPBI
Konrponsnas pabota no paznery

29 «Kucnopoacoaepxaiiyue opraHn4ecKue 09.04.2024
COCIITHECHUSI»

30 AMWHBI: METUJIAMUH U aHWIUH 16.04.2024
AMUHOKUCIIOTHI Kak aM(OTepHBIE

31 OpPraHWYECKHUE COCTUHEHUS, HX 23.04.2024
ouosiornyeckoe 3HaueHue. [lentumbt

39 benku kak npupoHbIe 07.05.2024

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA




33 OCHOBHBIE TIOHATHUS] XUMUHU ) 1 14.05.2024
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 21.05.2024
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus / Iabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIInoOHEpHOE

obmectBo «M3aatenscTBO «lIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/lesson
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