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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMma 1o XMMHH Ha YPOBHE CpeHEro 001Iero oopa3oBanus pazpaboraHa Ha ocHOBe DenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii dexepannny», TpeOOBaHUN K pe3yabTaTamMm
ocBOocHMS (enepanbHOM 0Opa30oBaTeIbHON MporpaMMbl cpeanero obmero ooOpaszoBanus (POII COO),
npencTaBicHHbIX B DenepanbHOM TocyIapcTBeHHOM oOpasoBarenbHoM crangapre COO, ¢ yuérom Konuemniuu
npenojaBaHus ydeOHOro mpeamera «XuMHsS» B 00pazoBaTeNbHbIX opraHuzauusx Poccuiickoit denepanuu,
pean3yloUMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXEHHN «CTpaTeruu pa3BUTHS
Bocriutanus B Poccutickoit @enepanuu Ha nepuon a0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MM0OAX0/0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OMpEIeIeHuI0 o0uieil cTpaTerud o0y4eHus,
BOCHHUTAHMSI U Pa3BUTHUA OOy4alOLIUXCS CPeACTBaMU ydeOHOro mpenmera «Xumusi» g 10—11 kmaccoB Ha
0a30BOM YpOBHE cOCTaBWIM KoHIentyaiabHbie mnonoxkeHus ®PI'OC COO o B3amM0OOYCIIOBIEHHOCTH IICINICH,
CoJiep>KaHusl, pe3yIbTaToB 0O0yUeHHUsl U TPeOOBAHUM K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHue, MOJTy4aeMOe BBITYCKHHUKAMU OOIIe00pa3oBaTeIbHON OpraHu3aliy, SBIISIETCS
HEOThEMJIEMON 4YacThbl0 HX 0OpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM OSTAalloOM peaju3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IEIOCTHON CHCTEME XHUMHUYECKOTO
o0Opa3oBaHMs. DTU IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOABI, (POPMHUPOBAHHS MUPOBO33PEHHUS U 00IIEH
KYJIbTYPbl YEJIOBEKa, a TaK)Ke DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS] K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene. Peanmsyercs xumuueckoe oOpazoBaHHE OOYYArOIIMXCS HAa YpPOBHE CpelHero oomero oOpa3oBaHUS
CpeICTBaMH yuyeOHOro npeaMera « XUMHUs», COIepKaHue U MOCTPOCHHE KOTOPOTO OMPEIENICHbI B TPOrpaMMe o
XUMHH C Y4€TOM CHelU(pUKA HAyKH XUMHH, €€ 3HaYeHHUS B MO3HAHUHU MPUPOJBI U B MATEPUAIBHON KU3HU
olmiecTBa, a Takke ¢ ydyé€ToM OOUMX Ieneld M MPHUHIMIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpefiHero obiero odpazoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJib B COBPEMEHHOM IUBUIM3AINH, B
CO3/1aHUU HOBOM 0a3bl MaTepualbHON KyabTyphl. OHa BHOCHT CBOHM BKJaJ B (JOPMHUPOBAHUE PAMOHAIBLHOTO
HAyYHOTO MBIILJICHUS, B CO3JIaHUE IIEIOCTHOTO TMpEJCTaBlIeHUs 00 OKpYXKarolleM MHpEe KaKk O €IUHCTBE
MPUPOABI M 4YelloBeKa, KOTopoe (opMUpYeTCs B XMMHUU Ha OCHOBE TMOHUMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHEM BELIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
00JacTAMU TPUMEHEHHUS.

TecHo B3aUMOJEHCTBYSI C IOPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHUS cTaja HEOTHEMJIEMOW YacThiO
MHUPOBOH KYyIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda M JKU3HH KaXJIOro 4YieHa OOIIecTBa.
CoBpeMeHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HayKa BBICOKMX TEXHOJOTHI HampaBlieHAa Ha pelIeHUE
rI00ambHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSI YEIIOBEUYECTBA — CHIPHEBOM, HHEPreTHUYECKOM, MHUIIEBOH,
HKOJIOTMUECKOI 0€30MacHOCTH U OXPaHbI 3I0POBbSL.

B coorBercTBMM ¢ O0mMMMH LENSIMH W TPHUHIMUIIAMU CPEIHEro o00IIero o0pa3oBaHUS CoOJEp)KaHUE
npenMera «Xumus» (10-11 xmaccbl, 6a30BBIH YpOBEHb H3y4Y€HUS) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKyNbTYPHYIO TOATOTOBKY OOYYarOIIUXCS, HEOOXOAMMYIO UM IS BBIPAOOTKH MHPOBO33PEHYECKHX
OPUEHTHPOB, YCIEIIHOTO BKIIFOUEHUS B KHU3HBb COLIMYMa, MIPOIOJIKEHHS 00pa30BaHUS B PA3ITUYHBIX 00JaCTsIX, HE
CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBIgOMUMU TpeaMeTa «XUMUSD» SBISI0TCA 06a30Bble Kypchl — «Opranndeckas xumus» u «O0mas u
HEOpPraHWYECKash XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAyKH:
CHUCTeMa 3HAHWW MO HEOPraHWYeCKONW XMMHUHU (C BKJIIOUYEHHEM 3HAaHWUN W3 OOIIe XUMHH) U OpPTaHUYEeCKOM
xumun. DopMUpOBaHHWE MAHHOW CHUCTEMbl 3HAHUW TPU W3YYCHHUU MpeaMeTa oOecreurnBaeT BO3MOXKHOCTH
paccMOTpEeHHs BCETO MHOTOO0Opa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHIA, 3aKOHOB M TEOPUN XUMHUHU.

Crtpykrypa comepkaHus KypcoB — «Opranudeckas xumus» U «OOmIass U HEOPraHUYECKas XUMHSD)
chopMUpOBaHa B MPOTrpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO IMOAX0Ja K M3yYeHHIO y4eOHOro MaTepuaia u
00yCIOBJIEHa MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWHM Ha OMpPENEIEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKOil XMMHUHU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIJIACCUYECKOM TEOPUU CTPOECHUS
OpPraHMYECKUX COCIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHYECKHX U DJJIGKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBeieHns 00 M3ydyaeMbIX B Kypce BEIIeCTBaX NAlOTCA B Pa3BUTHH — OT YIJIEBOJOPOJIOB JI0
CIIO)KHBIX OHMOJOTHMYECKH AaKTHUBHBIX COeNMHEHHH. B Kypce opraHm4eckod XUMHUU TMOJIYYalOT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl epBOHAYATIbHBIC MTPEICTABICHHS O XUMHUECKON



CBSI3U, KJIACCU(HUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEHIECTB OT HUX CTPOCHHUA, O
XUMHYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3pEHHUsI B IpenMeTe «XUMHs» 0a30BOT0 ypOBHS paccMaTpUBACTCS M3yYCHHBIH Ha
YPOBHE OCHOBHOTO O0OIIETO 00pa30BaHMsI TEOPETHUECKUI MaTepuan U (paKTOJIOTHIECKUE CBEACHHUS O BEIECTBAX
U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas ¥ HEOpraHudeckas XUMHSD» OO0ydarolUuMCs
MPEJOCTABIISCTCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE MEPUOJMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U
METOAOJIOTMYECKUX TO3ULUH, TIIy0)Ke MOHATh HCTOPUYECKOE H3MEHEHHe (YHKIHMA 3TOro 3akoHa — OT
o0o01maroniei 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Envnas cucrema 3HaHHM O BAXKHEMIIMX BEILECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U MPUMEHECHHH, A
TaK)K€ 0 XMMHUECKUX PEAKIUAX, UX CYLUTHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHMs AomoJHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMU COJAEPIKAHMS, UMEIOLIUMU KYJIbTYpPOJIOTMYECKUN U NPUKIIAJHONW XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMHUH C APYTUMH HAYKaMH, PaCKpHIBAIOT €€ poJib B MO3HABATEIHHOM
U TPAKTUYECKOHN NeATETbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXXCHHS K IPOLIECCY TBOPUYECTBA B
00JIaCTH TEOPUM M MPAKTUYECKUX NPWIOKEHUH XUMHHM, TOMOTAIOT BBIMTYCKHUKY OpHEHTHPOBATHCS B
OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBSA3aHHBIX C XWUMHEH, KPUTHYECKH OCMBICIUBATH
MHGOPMALIHMIO U IPUMEHATH €€ /7S MOTOJHEHUS 3HAHUHN, PEIICHHs] HHTEIUIEKTYabHBIX U SKCIIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a7ad. B 1enom conepkaHue ydyeOHOro mpeaMmera «XHUMUS» JTaHHOTO YPOBHSI M3y4YEHHS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHME Y OOYYAIOLIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI JUISI TOHUMaHUS
¢mnocockux WOCH, TAKUX KakK: MaTepHajbHOE E€IUHCTBO HEOPTaHWYECKOrO0 M OPraHWYEeCKOro MHpa,
00YCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCThH NMPHUPOJIHBIX SBICHHUU ITyTEM
OKCHEPUMEHTa W PEIICHHs] MPOTHBOPEUYHA MEXAYy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEAIOCHUIKAMH,
OCO3HAHME POJIM XUMHH B PEHICHUHU SKOJIOTUYECKHUX MPOOJIEM, a TaKKe MpoOIeM cOepexeHNs IHEPTETHIECKUX
PECYPCOB, CBIPbS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEpHAJIOB.

B nutane pemienust 3a1a4 BOCIUTAHMSL, Pa3BUTUS U COLMAIN3ALUU 00YYAIOIIMUXCS IPUHATHIE IPOTrpaMMOin
M0 XMMHUHU TIOAXOJIBI K OTPENIEICHUIO COJACPKAHUS M IMOCTPOCHUS MpeIMeTa MpeIyCMaTpUBalOT (OPMHPOBAHUE
YHHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUM, HMMEIOLIMX 0a30BO€ 3HAYEHHE MJIS Pa3jIMYHBIX BUAOB JIE€ATEIbHOCTH!
pelieHus npodseM, MOMCKa, aHanu3a U 00pabOTKM MH(GOpMaLUU, HEOOXOIUMBIX IJIsl MPUOOPETEHUs OIbITa
MIPaKTUYECKON U MCCIIEI0BaTENbCKON JEATEIIbHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IO3HAHUHU XUMUHU.

B mpaxTtuke mpenonaBaHus XMMHMM KaK Ha YpOBHE OCHOBHOIO 00Iiero oOpa3oBaHMs, TaK U Ha ypOBHE
cpenHero oOumiero oOpa3oBaHMs, NPU ONPEICICHUU COJEP)KATEIbHOM XapaKTePUCTUKU IeJIed H3Y4EeHUs
IpeIMeTa HalpaBJIEHUEM IE€PBOCTENIEHHOM 3HAYMMOCTH TPAaJWLMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, MPAKTUYECKOM JESITETbHOCTH YeNIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOI KyJAbTypbl. C METOJUYECKONH TOUKH 3PEHUS TaKOW MOJAXOJ K ONPEIEICHUIO
1enel n3y4eHus MpeIMeTa SBISETCS BIOJIHE ONPABAaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIaBHBIMH LEISIMU M3y4eHHs MpenMera «XuMHs» Ha 0a30BOM ypOBHE
(10 —11 xu1.) sBIISIFOTCSL:

e (GopMHpPOBAHUE CUCTEMbl XUMHYECKUX 3HAHUM KaK Ba)KHEUINEH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, B OCHOBE KOTOPOM JI€KaT KIHOYEBbIE MOHATUSA, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPHUH
XUMHH, OCBOCHME s3blKa HAYKH, YCBOEHHWE U TIOHMMaHHE CYLIIHOCTH JOCTYIHBIX 00001IeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUE U pa3BUTHE NMPEACTABIECHUN O HAyYHBIX METOJaX MO3HAHMS BEIIECTB U XMMHUYECKHUX
peakuuii, HeoOXOIUMBIX JUIsl IPUOOPETEHUS! YMEHHM OPUEHTHPOBATHCS B MUPE BEIIECTB M XMMHYECKHUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM )KU3HH;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaOMIOJEHHEM U OOBICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM MPaBUil 0€30M1acCHOr0 OOpaleHHsI C BELIECTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTHKA LIeJeil U 3a7ad U3y4eHHUs MpeAMeTa B MporpaMMme Io
XUMHUH YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMH MPUOPUTETAMH B CHUCTEME CPEIHEro oOLIero
oOpaszoBanusi. Cero/iHs B NMpENoJlaBaHUU XUMHUU B OOJNbIIEH CTENEHH OTHAETCS MPEANOYTEHHE MPaKTHYEeCKON
KOMITOHEHTE CO/IepKaHUs OO0y4YeHHs, OPUEHTUPOBAHHONW Ha MOJTOTOBKY BBIIYCKHHKa 00I11€00pa3oBaTeIbHON
OpraHu3aIyy, BJIAJICIONIETO HE HAOOpOM 3HAHWK, a (YHKIIMOHAIHHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMHu U
YMEHHUSIMH aKTUBHOTO MOJIyUYEHUsl 3HAHUM M MPUMEHEHHUS UX B PEAIbHOM KU3HU IS PEHICHUs MPAKTUYECKUX
3a/1ay.

B cBsi3u ¢ 3THM npu U3yueHUU npeaMera « XUMUsS» TOMUHHUPYIOIIee 3HaueHHe MPUoOpeTatoT Takue LeIu
Y 3a/1a4¥, KaK:



ajanTanus OOydYaloOIMXCSl K YCJIOBUSAM JMHAMHUYHO Ppa3BHUBAIOLIETOCS MHUPA, (OPMHUpPOBAHHE
MHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOWH K €aMOOOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEILHOMY
NPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XM3HEHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH MU HX
PUMEHEHHEM;

¢dopmupoBanre y OOy4yarOmMXCsl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI), HMEIOIIUX
YHHUBEpCAJIbHOE 3HAUEHHUE Ui PA3MUYHBIX BHJIOB JESATEIBHOCTH: PEIICHHs MpoOieM, MOWCKA, aHaIW3a |
00paboTku MHPOpMaLKU, HEOOXOJUMBIX Uil TPUOOPETEHHs OMBITA JACATEIBHOCTH, KOTOpAask 3aHMMAET Ba)KHOE
MECTO B MO3HAHWU XUMHH, a TAKXKe JJI OLUEHKH C TMO3UIUI IKOJIOTHYECKON 0e30IacHOCTH XapaKTepa BIMUSIHUSA
BEIIECTB M XUMHUYECKUX POIIECCOB HA OPraHU3M UYEJIOBEKa U IPUPOJHYIO CPeay;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydaronIuxcs:
CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHHUS 1O XMMHUU B COOTBETCTBHHM C >KU3HEHHBIMHU
noTpeOHOCTSIMH, UCIIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHbBIE TEXHOJIOTUH JUIS TOMCKA U aHalTu3a y4eOHOU U
HAYYHO-TIONYJISIPHONW MHPOPMALIUU XUMHYECKOTO COJICPIKAHMS;

dbopmupoBaHre ¥ pa3BUTHE Yy OOYYAIOMIMXCS AaCCOLMATHBHOIO M JIOTHYECKOTO  MBIIUICHUS,
HAOIIOAAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOphlE OCOOCHHO HEOOXOIMMBI, B YacTHOCTH, IpPHU
TUTAHUPOBAHHUH U MIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y O0yYaomuxcs yOSKAEHHOCTH B T'YMaHHCTUYECKON HANpPaBICHHOCTH XUMHH, €€ Ba)KHOU
pOJH B pElICHUH TI00aTBHBIX MPOOJIEM PalMOHAIBHOTO MPUPOAOTOIH30BAHUS, OMOIHEHHS HEPTrETHYECKUX
PECYpCOB M COXpaHEHHUS NPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeHOro OTHOMICHHUS K
NPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKXKe NPHUOOPETEHUS OMbITA HMCIONB30BAHUS IONYYCHHBIX 3HAHWUW JUIS
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMHU.

B y4ueOHOM mutaHe cpemHero o0mero oopa3zoBaHust y4eOHBIN MpeaMeT «XuMHUsI», H3ydaeMblii Ha 6a30BOM
YPOBHE, SIBJIAETCS 00513aTEIBbHBIM YYEOHBIM IPEMETOM.

OOmiee YuCcIO 4YacoB, OTBEAEHHBIX M W3Y4YEHHMs XMMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obpasoBanusi, coctaBisieT 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henmenro), B 11 kmacce — 34 yaca (1 vac B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOi XUMHH

[IpenMer opraHndeckoil XUMHM: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B IOJIyYEHUH HOBBIX BELIECTB
u matepuasioB. Teopusi crpoeHus: opranudeckux coeauHeHuit A. M. bytnepoBa, €€ OCHOBHBIE TOJIOKEHHUS.
CtpykTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB. [ oMonorus, n3oMepus. XuMUYECKasl CBA3b B OPTaHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenue o KiaccUpUKAIMKM OPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHMYeCKUX COEIMHEHHH
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI BAXKHEHIIMX IIPEICTaBUTENIECH KJIACCOB OPIraHUMUECKUX BEIIECTB.

DKcIepUMEHTaIbHbIE METOABI M3YYEHHUS BEIIECTB M MX MPEBpAlllCHHH: O3HAKOMIJIEHHE C 00Opa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepuaJlaMd Ha MX OCHOBE, MOJEJIMPOBAHHME MOJIEKYJ] OPraHUYECKUX BEIIECTB,
HAOJIOZCHNE ¥ ONKMCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB [0 MPEBPAIICHUIO OPraHUYECKHX BEIIECTB MpHU
HarpeBaHuu (IJI1aBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, N'OMOJIOTMYECKUM psAld. MeTaH M 3TaH — IPOCTEHIINE NPEICTaBUTENN
aJIKaHOB: (PU3MYECKHE M XMMHUYECKHE CBOWMCTBA (peakIyy 3aMElICHHS M TOPEHHS), HAXOXKACHUE B MPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUHN psJl. DTHIEH U NMPONUIIEH — MPOCTEHIINE IPEICTaBUTENIN
QJIKCHOB: (PU3MUYECKHME W XUMHYECKHE CBOMCTBA (pEaKkiuH THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIH,
OKHCJIEHUS U TIOJMMEPHU3ALINHN), IOTYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wermnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHMS, TOMOJIOTMYECKUH psil. ALETWiIeH — MpocTeHIIni
MPEJCTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (pU3MUECKHe M XMMHUYECKHE CBOMCTBA (pEeakUWW THIPUPOBAHUS,
raJlor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), TOTY4EHHE U IPUMEHEHUE.

Apenbl. beHzon: cocrtaB, cTpoeHHe, pU3NYECKHUE U XUMUYECKUE CBOMCTBA (peaklUy IaJOreHUPOBaHUS U
HUTPOBaHUs), MOJIYYeHHE U NpUMEHEeHHe. Tonyon: cocmas, cmpoenue, usuyeckue u XUMuieckue ceolcmeda
(peakyuu 2anocenuposanus u HUMpOBAHUs), NoxyueHue u npumeHerue. TOKCHUYHOCTb apeHOB. I'eHeTHdeckas
CBSI3b MEXY YIJIEBOJOPOAAMHU, IPUHAICKAIMMHU K Pa3IMYHbIM KJ1accaM.

[IpupoaHble UCTOUYHUKU yrieBogoponoB. [lpupoaHsiii Ta3 u mnomyTtHble HedTaHble ra3zpl. Hedts u eé
npoucxoxaenue. CrocoObl mepepaboTku He(TH: MEperoHka, KPEeKUHT (TePMUYECKHUH, KaTaTUTHYCCKHIA),
nupoau3. [IponykTel nepepaboTkyu HEPTH, UX MPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITY. KamMeHHBIN yroas u
MPOJYKTHI €0 nepepadoTKy.

DKcrepuMEHTAIbHbIE METOJbl M3YUEHHUsl BEIIECTB M UX MpPEBpalleHMI: O3HAKOMIJIEHHE ¢ oOpa3namu
IJ1acTMacc, KayuyyKoB U pe3uHbl, KoJulekuu «HepTs» u «YToaby», MoaenupoBaHie MOJIEKYN YIIEBOJOPOAOB U
raJIoreHONPON3BOAHBIX, TPOBEICHNE NPAKTUYECKON pabOTHI: MOIYYEHHUE ITHIIEHA U U3yUEHHE €0 CBOMCTB.

Pacuérneble 3anaun.

Boruncnenus no ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOIO BEIIECTBa
WIM TPOAYKTa peaklMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB WM
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxanye oprannyeckune coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOM U 3TAaHOJ: CTPOEHUE, PU3NYECKHEe U XMMHUYECKHE CBONCTBA
(peakuuy ¢ aKTUBHBIMHU METaJlJIaMH, TaJIOT€HOBOJIOPO/IaMHU, TOpEeHNeE), IpuMeHeHue. BoaopogHbie cBsI3U MEXTy
MOJIEKYJIaMH CIIUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIa Ha OpraHU3M YeJlOBeKa.

MHoOroaTroMHble CIUPTHI. DTUIICHTIIMKONb U TJIMIEPUH: CTpOeHUE, PU3NYEeCKHe U XMMHUUYECKHE CBOMCTBA
(B3auMoielicTBUE CO MIEIOYHBIMHU METaJlIaMi, Ka4eCTBEHHAs peakiysi Ha MHOIOaTOMHBIE CIUPTHI). JleficTBue Ha
opranusMm uesnoBeka. [I[pumeHeHue riuiepruHa U STUICHTJINKOJS.

deHoII: CTPOCHUE MOJICKYJIBI, (PU3HUECKUE U XUMUYECKUe cBoMcTBA. TokcnuHOCTh (peHomna. [Ipumenenune
(deHomna.

Anbneruabl u kemonwvl. Dopmanbaerus, aeTanbAerua: CTpoeHre, (u3nIecKue 1 XMMHUYEeCKHe CBOMCTBA
(peakiuy OKUCIEHHS U BOCCTAHOBJICHNUSI, KAUECTBEHHBIE PEAKIIMHN), [T0JyYEeHHE U IIPUMEHEHNE.

OHOOCHOBHBIE IpeNieNIbHbIE KapOOHOBBIE KHCIOTh. MypaBbMHas W YKCYCHas KHCIOTBI: CTPOEHHE,
dbu3MYecKne W XUMHUYECKHE CBOMCTBa (CBOMCTBA, OOIME I Kilacca KHUCIOT, peakiusl STepH(PUKAINH),




nojilydyeHue U npumeneHue. CTeapuHOBask U OJEUHOBAs KUCIOTHI KAaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eCTBHUE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Hiponn3 cnoxHbIX 3¢pupoB. XKupsl. ['uaponus
*kupoB. [IpuMeHnenue xxupoB. buonorndeckas poib )KUPOB.

VYrneBojabl: cocTaB, KiacCU(pUKALUS YTIEBOIOB (MOHO-, M- U TMoJucaxapubl). [Toko3a — npocreimmii
MOHOCaxapu: OCOOCHHOCTU CTPOCHHUS MOJEKYJbI, (PU3MUECKUE M XMMHYECKHE CBOICTBA (B3aMMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue, OpoKeHHE
IJIIOKO3bl), HaXOKJIEHUE B IPUPOJIE, IPUMEHEHHE, OHoIorudeckas poiab. Porocunre3. Ppykro3za Kak U30Mep
TJIIOKO3BI.

Kpaxman u nemironosa kak npupoasbsie noauMepsl. CTpoeHHe KpaxMmana U LeJUIon03bl. Pu3ndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THIpOJIN3, KAUeCTBEHHAs PEaKIUs C HUOAO0M).

OKCIEpUMEHTAJIbHBIE METOJbl M3YUEHHUs BEIIECTB M MX IPEBpAIICHUN: NPOBEACHHE, HAOIIOACHHE M
ONHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: NOPEHHUE CIHPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIMPTOB
(oxkucnenue 3ranosna okcugoM Meau(1l)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE TIIULEPHUHA C THIPOKCHIOM
menu(Il)), ampmeruaoB (OKHUCIEHHE aMMHUA4YHBIM pacTBopoMm okcuaa cepebpa(l) u rumpoxcugom menu(ll),
B3aMIMOJICHCTBUE Kpaxmalla C HOJOM), MPOBEJCHHUE NPAKTHUYECKON pabOThI: CBOMCTBA pPacTBOpPa YKCYCHOM
KHCIIOTBHI.

Pacuérnsble 3anaun.

Bbruuciienus mo ypaBHEHHMIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIECTBA
WIA TIPOAYKTa PEaKIHH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WIIH
IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OopraHn4eckie CoeInHEHUsI.

AMUHOKHUCIIOTEl Kak aM(OTEepHble OpraHudeckue coequHeHus. duznueckue M XUMHUECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe uiuHa). bruonornueckoe 3HaueHre aMuHOKUCIOT. [lentusl.

benku kak npUpONHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHas, BTOpUYHAas M TpETUYHAS
CTpyKTypa 0enkoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOJIN3, I€HATypalisl, KAUeCTBEHHbIE peaKuy Ha OeNIKH.

OKClepUMEHTAJIbHBIE METO/Abl M3YYEHHUs BEUIECTB M MX NPEBpAIICHUN: HaOJIOJEHUE U OIlMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OCITKOB.

BbicokomoniekyisipHbIe coeJHHEeHUS

OcHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEP, MOJIMMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPU3ALNH, CPEIHIS MOJeKyasipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUH — OJTMMEpU3alMsl U OJUKOHACHC AL

DKCrepUMEHTAIbHbIE METOJbl M3YUEHHUs BEIIECTB M UX MPEBpalleHHI: O3HAKOMIIEHHE ¢ oOpasuamu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBSI3N.

Peanu3zanus MeXIpeIMeTHBIX CBS3€H NPU U3y4EeHUU opraHuyeckoil xumuu B 10 Kiacce ocymiecTBiseTcs
Yyepe3 MCIOJb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSITUH, SBISIOUIMXCS CUCTEMHBIMU
JUIS OT/I€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO0miue ecTecTBEHHO-HAYYHbIE MOHATHUS: SBJIEHHE, HAay4yHBIM (DakT, ruUmoresa, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KJ1accuduKaus, NepuogUIHOCTb, HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHNUE.

®usuka: maTepusi, dSHEprus, Macca, aToM, DJIEKTPOH, MOJIEKYyJa, SHEPreTUUYEeCKH ypOBEHb, BEIIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (PU3NUECKHE BETUYMHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (OTOCHHTE3, OHMOJIOTHMYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIAEBOIBI, )XKUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOIINE CPEICTBA, JIEKAPCTBEHHbIE
1 KOCMETHUYECKHE Ipenaparhl, MaTepralibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XM HA BA30BOM YPOBHE
CPEJIHET'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIOIIUMHUCS MPOTPAMM CPEIHETO
obmiero obpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM U MpeAMETHBIM). HayduHo-MeToau4eckoil OCHOBON IS
pa3paboTKM TUIAaHUPYEMBIX pe3yJIbTaTOB OCBOSHHUS IMPOrpaMM CpeaHero oOmero oOpa3oBaHHs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHMA TpeaMera «XHUMHS» Ha YpPOBHE CpEAHEro o0mero o0pa3oBaHMsS BBIJIECIEHBI  CIEAYIOIIHNE
COCTaBJISIIOLIHE:

OCO3HaHME OOYYAIOUIMMHUCA POCCUHCKON TPaKAAHCKON MACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIPEIEIIEHHUIO;

HaJU4Yle MOTUBAIIUU K 00YUEHUIO;

[[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH W
HCTOPUYECKHUX Tpaauluil 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolIMXcs PYKOBOJACTBOBAaTbCS B CBOEH JEATEIbHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYILLIUMHU 1IEIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYue MPaBOCO3HAHMS SKOJOTMYECKON KYJIBTYpPbl U CIIOCOOHOCTU CTaBUTh LIEJTU U CTPOUTH KU3HEHHBIE
IUTaHBbI.

JInuHOCTHBIE pE3yNbTAaThl OCBOEHMSI IpeAMeTa «XUMHUS» JOCTUTAlOTCS B EIUHCTBE Y4eOHOH u
BOCIIUTATEIbHOW JESITEIbHOCTM B COOTBETCTBUM C T'YMAaHUCTHYECKMMHM, COLIMOKYJIBTYPHBIMH, JyXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMH M HJA€ATaMH POCCHHCKOTO TPa)KIaHCKOTO 0OIIecTBa, MPUHATHIMH B OOIIECTBE
HOpPMaMu M I[paBWIaMU IOBEIEHHUS, CHOCOOCTBYIOUIMMH IIPOLECCAM CAMOIO3HAHUS, CAaMOpPa3BUTHS U
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOLUXCSL.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA IpeaMeTa «XUMHS» OTPaxaroT CHOPMHUPOBAHHOCTh OIIBITA
[IO3HABATEIIbHOM M NPAKTHUYECKON JAESATEIbHOCTH OOY4YalolUMXCsl MO pealu3allud IPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMSA

OCO3HaHHUs OOYyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX INpaB M OOA3aHHOCTEH, yBa)KEHUS K 3aKOHY H
MIPAaBONIOPSIIKY;

MIPEJICTaBICHMSI O COLMAIBbHBIX HOPMAaxX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM NEATENbHOCTH NPU CO3AAHUU YUEOHBIX NPOEKTOB, PEIIECHUU
y4eOHBIX U 03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CTIIOCOOHOCTH TIOHMMATh W NMPHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY ¥ apTyMEHTHI JPYTHX MPH aHAIN3e
Pa3IMYHbIX BUJOB Y4€OHOU 1EATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacleUI0 OT€YECTBEHHON XUMHUU;

YBa)XXKEHMsI K TMPOILIECCy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUUYECKOIO NMPUMEHEHHUS] XMMHUU, OCO3HAHUS
TOTO, YTO JTIOCTH)KEHUS HAyKH €CThb PE3yJIbTaT JJIUTENbHBIX HAOIIOJEHUN, KPOMOTIIMBBIX JKCIEPUMEHTAIBHBIX
MTOMCKOB, TIOCTOSTHHOTO TPY/ia YIEHBIX U MTPAKTUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIONIEM aHAIN3€ WH(QOPMAINH O MEePEeTOBhIX
JIOCTUKEHHUSIX COBPEMEHHOW OT€YECTBEHHOM XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYallUM, CBSA3aHHbIE C XMMHUYECKUMH SIBJICHHUSIMH, U NMPUHUMATh OCO3HAHHBIE
pelIeHs, OpUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJEHHE M IMOCTYNKHM CBOMX TOBApHUIIEH C MO3ULUNA HPABCTBEHHBIX WU
MIPaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 310poBOro M 0Oe3omacHoro obpasza KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIIECHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJTroIeHNsI TIPaBUII 0€30MMaCHOT0 OOpAIeHHsI C BEIIECTBAMH B OBITY, TOBCEHEBHOMN KU3HHU U B TPYIOBOM
NesITeNIbHOCTH;

MOHUMAaHHUS [ICHHOCTH MPaBUJI WHIAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO TIOBEJIEHUSI B CUTYalHsIX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;



OCO3HAHMA TOCIEACTBUA M HENPHUATHS BPEAHbIX NPHUBBIYEK (YHOTpeOJCHUs aJKOTroiisi, HApKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIEeIOBATEIbCKONH JESTEIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JAESATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUU IPAKTUUECKUX 3aJja4 COLIMAIbHON HAIIPABJIEHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3yYSHHIO MPO(ecCuil pa3IudHOro poja, B TOM YUCIIE HAa OCHOBE MIPUMEHEHHS
IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXEHUsI K TPYY, JHOISIM TpyZia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAJBHOW TpaeKTOpHU oOpazoBaHMs, Oyaymiei npodeccuu u
peain3anu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH,
MHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3x0/10rMYECcKOr0 BOCIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K TIPUPO/IE, KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

IIOHMMAaHUs TJ100AJIBHOTO XapakTepa 3KOJOTMYECKUX IPOOJeM, BIMSHUSA SKOHOMHUUYECKUX MPOLIECCOB Ha
COCTOSIHME NPUPOJHOM U COLIMAIIBHON CPEIbL;

OCO3HaHHUsI HEOOXOJUMOCTH UCIOJIb30BAaHUS JTOCTHKEHUN XUMUU JJISl PELIEHHs] BOIIPOCOB PaLlMOHAILHOTO
MIPUPOIONOJIB30BAHUS;

AKTHUBHOTO HENPUATUS [JEHUCTBHM, NPUHOCAIIMX BpEd OKPYKAWOIIEW NPUPOAHOW Cpene, yMEHUs
IIPOrHO3UPOBATh  HEOJArONpPHUATHBIE  SKOJIOTMYECKHUE  IOCIEJICTBUS  MPEANPUHUMAEMBIX  JEHCTBUM U
[IPEeIOTBPALIATD UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, 3KOJOTMYECKOW KYJbTYphl, OIBITa JAESITEIbHOCTU
9KOJIOTMUYECKON HampaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MMM B I103HABATEIbHOW, KOMMYHHKATUBHOU U
COIIMANIHOW MIPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO MIPOTHBOCTOSTH HICOIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHMs CIEeNU(PUKA XMMUU KaK HayKH, OCO3HaHUS e poiu B (HOPMUPOBAHHH PAIMOHAIBLHOTO
Hay4YHOT'O MBIIUIEHHUS, CO3JAHUU LIEJIOCTHOTO MPEACTABIECHUS 00 OKPYXKAIOLIEM MHUPE KaK O €IUHCTBE IPUPOJIBI U
YeloBeKa, B IIO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M peleHuH MpoOJeM COXpaHEHUs MPHUPOJHOTO
paBHOBECHS;

yOeXKAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JJISi COBPEMEHHOM LMBWIM3ALMU: B €€ I'yMaHUCTHYECKOU
HaIpaBJIECHHOCTH M Ba)XHOM POJIM B CO3JIaHUU HOBOW 0a3bl MaTepHUaJbHOM KYJIbTYphl, PEHIEHHH TI00aibHbIX
mpoOJieM YCTOMYMBOTO Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, ISHEPTETUUECKOW, MHUIIEBOM U IKOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIIEUEHUHN YCIOBUN YCIEUIHOTO TPyAa U AKOJIOTHYECKH KOMGPOPTHON
JKM3HH Ka)KI0ro YjeHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHHUMAaHHsS CYIIHOCTH METOJOB TIO3HAHMsS, HCIHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAIW3a U OOBSICHEHUs SIBJICHHN
OKpY>KaIOILIEro MUpa U MPOUCXOIAUINX B HEM U3MEHEHU, yMEHHUs J1e1aTh 000CHOBaHHbIE 3aKIIIOUEHHUS HA OCHOBE
Hay4yHBIX ()aKTOB U UMEIOIINXCS TaHHBIX C IIeJIbIO MOJIy4Y€HHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJBb30BaTh XMMHUYECKHE 3HAHUS Ul peuleHHs] mpoOiieM B peajbHBIX
KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpephIBHOMY OOpa30BaHUI0O M C€aMOOOpPa30BaHHIO, K AaKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX chepax npodeccCHOHaTbHON AeITETbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE Pe3yiIbTaThl OCBOCHHS YUEOHOTO IpenMeTra «XHUMHUsS» Ha YpOBHE CpETHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMBbIe i1 (OPMUPOBAHUS MHUPOBO33PEHHUS OOYUaAIOUIMXCS MEXIUCUUIUIMHAPHBIE (MEXKIIpEIMETHBIC)
OOIIeHAYYHBIE MTOHSTHS, OTPAXKAOIINE IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIIeNU(UKY METOJO0B TIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MarepHsi, BEUIECTBO, SHEPTHUs, SIBJICHUE, MPOIIECC, CUCTEMa, HAayUHBIH
(dakT, NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeN0oBaHHe, HAOIIOJeHHE, H3MepEeHue,
AKCIICPUMEHT U JIPYTHE);

yYHUBEpCcaJbHble  y4yeOHble  JeHCTBUS  (ITO3HABaTENIbHbIE, KOMMYHHUKATHBHbBIC,  PETYJIATUBHbIE),
obecrieunBaronyie GopMupoBaHre (PyHKIIMOHATILHON TPaMOTHOCTH M COITMATLHON KOMIIETEHITUN 00yJarOITUXCs;



CIOCOOHOCTh OOYYAIOMIMXCSl HMCMOJb30BAaTh OCBOEHHBIC MEXIUCIHUILUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COIMAIbHON TPAKTHKE.

MeramnpeaMeTHble pe3yabTaThl OTPa)KalOT OBJIAZICHUE YHUBEPCAIbHBIMH YUYEOHBIMH I103HABATEIbHBIMHU,
KOMMYHHMKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSAMMU.

OgyajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO (POPMYIHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEATh LEJIU JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUM HX JIOCTH)KEHHUS, COOTHOCUTh
pE3yJIbTaThl JEATEIBHOCTH C TOCTABIEHHBIMU LIETISIMU;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUM IPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATh XapaKTEpHBIE
IIPU3HAKW IIOHATUH M YCTAHaBIMBaTh MX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATHUS IS
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPHUH [T KIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIINIA;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOMTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHbBIE, [0 AHAJIOIMM), BBISBITH
3aKOHOMEPHOCTHU ¥ MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITHPOBATH BBIBOABI M 3aKIIIOYCHUS;

IPUMEHSTh B IPOLECCE IO3HAHUSA, HCIOJb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBaTh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOI) 2JI€MEHTa, XUMHUYecKast Gpopmyia,
YpaBHEHHE XMMHUYECKON PEAKIUU — PU PELICHUU YUYEOHbIX M03HABATEIbHBIX U MPAKTUUECKUX 3a7a4, IPUMEHATh
Ha3BaHHbIE MOJICIbHBIE IPEACTABICHUS Ui BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4YaeMbIX BEIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUUYECKUX PEaKLUii;

dbopMynHpoBaTh IETM W 33JaYM  HCCIICAOBAHMS, HCIONB30BAaTh IIOCTABICHHBIE U CaMOCTOSITEIHHO
cOpMyIHpOBaHHBIE BOTPOCH! B KAUYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIs (DOPMUPOBAHUS THUIIOTE3BI 1O
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIa/IETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U IPOBEACHUS YUYEHMUECKHUX SKCIIEPUMEHTOB,
COBEpPILIEHCTBOBATh YMEHHUS HAOIIOAATH 32 XOAOM IPOIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €T0 Pe3yJbTar,
¢dbopmynHupoBaTh 000OIIEHUS W BBHIBOJBI OTHOCUTEIFHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEOBAHUS, COCTABIATh
000CHOBaHHBIN OTUYET O MPOJIeTTaHHON padoTE;

pUOOpeTaTh OMNBIT YYEHWYECKOW MCCIEA0BAaTENbCKOM M MPOEKTHOM JeATEeIbHOCTH, MPOSBIATH
CIOCOOHOCTB U TOTOBHOCTH K CAMOCTOSITEIBHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3ajay, IPUMEHEHHIO
Pa3IMYHbBIX METOJIOB IIO3HAHMUS.

3) padora c undopmanmeii:

OpPUEHTHPOBATHCS B PA3NIMYHBIX UCTOYHHKAX UH(OpMaLuy (Hay4HO-TIOMYJISpHAsl IUTEPATypa XUMHUECKOTO
coJiepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHaIu3upoBaTh UH(GOPMALIUIO PA3JIMYHBIX BUJIOB U
(dbopM npesicTaBIeHNsI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

(GbopMynupoBaTh 3alpochl W NPUMEHATh pa3IWYHbIE METOJAbI INPHU IOUCKE M 0TOOpe uHpopManuwy,
He0OXO0IMMOM sl BHITTOJIHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpUOOpETaTh ONBIT HUCHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH M Ppa3IU4HbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMaJIbHYIO (GOpMy MpeAcTaBieHus HHPopMaluu (CxXeMmbl, rpaduxwy,
Jyarpammbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CPEJCTBA MPHU padboTe ¢ XUMUYECKON MH(pOpMaLeli: MpUMEHSTh
MeXNpeaMeTHble (pu3uyeckue M MaTeMaTHYecKue) 3HaKM U CUMBOJIBL, (opmynbl, abOpeBHATypBHI,
HOMEHKJIATYpY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATIISITHOCTH.

OgBiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYHIECTBY 00CYX/IaeMOil TeMbl B XOJ€ AMAIora W/WIM TUCKYCCHM, BBICKA3bIBATh
uaeu, GopMynupoBaTh CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHMSI MPEATIOKEHHOM 3a/1a4;

BBICTYIIaTh C IMpe3eHTalllel pe3yJabTaTOB M03HABATEIbHON AEATEIbHOCTH, MOITYYEHHBIX CaMOCTOSTEIbHO
WIM COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJHEHWH XMMHYECKOrO SKCIIEPUMEHTa, MPaKTUYeCKOW paboThl 1Mo
HCCJIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3aliy y4eOHOro MpoeKTa U (HOpPMYIHpPOBATh BBIBOJBI IO
pe3yabTaTaM MNPOBEAEHHBIX HCCIEIOBAaHUN MYyTEM COIVIACOBAHMS MO3MLUH B XoJe OOCYKIAEHHS U OOMeHa
MHEHMSIMHU.

OnJaieHNe YHUBEPCATIBHBIMH PeryIsTHBHBIMH e CTBUAMU:

CaMOCTOSITENIbHO MJIAHUPOBATh U OCYILECTBIIATh CBOIO IIO3HABATENILHYIO JIEATEILHOCTD, ONpeesiss e€ Lenu
U 3a7]a4¥l, KOHTPOJINPOBATh U 110 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeIaraéMblil alrOPUTM eHCTBUH NpU



BBITTOJIHEHUH YYEOHBIX U MCCIIEI0BATENbCKUX 3a/1a4, BEIOMpaTs Hanbomee 3((HEeKTUBHBINA CIOCO0 MX PEIICHUs C
y4€TOM TOJTY4YEHHUsI HOBBIX 3HAHHWH O BELIECTBAX U XUMHUYECKUX PEAKIIMAX;
OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIILHOCTH HA OCHOBE CaMOAHANIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHUs OTPaXKaloT:

c(hOpPMHUPOBAHHOCTD MPEICTABICHUNH O XMMHYECKOW COCTABIISIIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA,
pOJIM XMMHUU B TIO3HAHWM SIBJICHHH TPUPOIbI, B (HOPMHUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOW Il PpEIICHHS TMPAKTHYECKHUX 3aJad U IKOJOTHYECKH
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpe/Ie;

BJIQJICHUE CHUCTEMON XUMHUYECKUX 3HAHUH, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUM
AJIEMEHT, aTOM, 3JIEKTpOHHass 000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W COKpami€HHas), MOJb, MOJISIpHAs Macca, MOJSPHBIA O0BEM,
YIJIEPOAHBIN CKeTeT, GyHKIMOHAIbHAs TPYIINa, paAUKal, H30MEpHUs, U30MEPhl, TOMOJIOTMYECKUN PsAJl, TOMOJIOTH,
yIJIEBOJOPO/ABI, KHUCIOPOA U a30TCOJAEpKallhe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPUH W 3aKOHBI (TEOpHUS CTPOCHHUS OpraHMYecKux BemecTB A. M.
BbytnepoBa, 3akOoH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMUHU;
MHPOBO33PCHUECKHE 3HAHMSA, JISKAIIUEe B OCHOBE IOHMMAHHWS TNPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX
SBJIGHUH, (DAKTOJIOTMYECKHE CBEACHHMS O CBOMICTBaX, COCTaBe, MOJYUYEHHWHU H OE30MaCHOM HCIOJIb30BaHUU
BXHEHIIINX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1eATeIbHOCTH YeJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTepHbIC MPU3HAKU MOHSITHI, YCTAHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS MPHU OMUCAHUHM COCTaBa, CTPOCHMSI M MPEBPAILEHUN OpPraHMYECKUX
COETUHEHUH,

c(OpPMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHUUECKYI0 CUMBOJMKY JJISi COCTaBIICHUSI MOJICKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpam€HHON) (QOpMYya OpPraHUYECKUX BEIIECTB U YypaBHEHUN XHWMHUYECKUX
peaxiuii, U3roTaBIMBAaTh MOJEIU MOJEKYN OPTaHUYECKUX BEIUIECTB IS HILTIOCTPAIIMM WX XHUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAUICKHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB MO UX
COCTaBy M CTPOGHHUIO K ONpeAeNEHHOMY KJacCcy/Tpymme COeIWHEHUH (YrJIeBOAOPOABI, KHUCIOPOJ H
a30TcojiepKalliie COeTUHEHUS, BBICOKOMOJEKYISIPHBbIE COCTMHEHUS ), TaBaTh UM Ha3BaHUS MO CUCTEMATUYECKOU
nomenknarype (IUPAC), a Takke NpuUBOAWTH TpPUBHAIbHBIE Ha3BaHUS OTICIBHBIX OPraHUYECKUX BEIIECTB
(3TUJIeH, MPOMUIIEH, alleTUIIeH, YTUICHTITUKONb, TIHIEPUH, (eHom, hopManbAeri, aleTalbIerua, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, OJEMHOBas KHUCIOTA, CTEapuHOBAas KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmal,
IEJUTFOJI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPEAETATh BHUIbl XUMHUYECKOM CBS3M B OPraHUYECKHX COCAMHEHUAX
(omuHApHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJIOKEHHUS TEOPUH CTPOCHHUS OpPraHMYecKUxX BemecTB A. M.
BytnepoBa ans oOBSICHEHHMsSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W CTPOCHHUS; 3aKOH COXpaHEHHS
MAacCHI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh COCTaB, CTpOeHUE, PU3NYECKHE U XMMHUYECKHE CBONCTBA
TUMIMYHBIX TPEICTaBUTENEH pa3IMYHbIX KJIACCOB OPTaHMYECKHUX BEUIECTB (METaH, 9TaH, ITHJIEH, MPOIUIEH,
arietusieH, Oyramuen-1,3, metunOyraauen-1,3, 6eH301, METaHOM, ATaHOJ, ATWJICHIIIMKOJNb, TJIMIEPHH, (EHOI,
areTanbpJeru],, MypaBbiuHas U YKCYCHasi KHCIIOTHI, TJIFOKO3a, Kpaxmal, IEeJUTI003a, aMUHOYKCYCHAsl KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKy HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHH C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh MCTOUYHUKH YIIEBOJOPOJHOTO CHIPhs (HE(DTH, MPUPOIHBII
ras, yrojib), COCOObI UX MepepadoTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUUCICHUS MO XMMHUYECKUM YpaBHEHHsIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA UM MPOAYKTA PEaKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
MCXOJTHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIIAJETh CUCTEMOW 3HAHHW OO0 OCHOBHBIX METOJAaX HAy4yHOTO MO3HAHUS,
UCTIONIb3YEMBIX B XHMHU TIpU W3YUYEHUU BEIIECTB W XHUMHUYECKUX SIBICHUU (HaONIOICHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJACIUPOBAHKE), UCIOIL30BAaTh CHUCTEMHBIC XWMUYECKUE 3HAHUS IS TPHHSTHUS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHUEM;



c(OPMHPOBAHHOCTh YMEHHI COOJIIOJIaTh MpPaBUiIa MOJIH30BAHUS XUMHUYECKOH MOCynoi U 1abopaTOpHBIM
000pyZI0BaHUEM, a TAKXKE MPaBUiIa OOpAILEHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKLUSMH T10 BBIITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHUH IJIAHUPOBATH M BBINOJHATh XMMHUYECKMHA HKCHEPUMEHT (TpEeBpalleHus
OpPraHUYECKUX BEILECTB IIPU HATPEBAHUH, ITI0JyYCHHUE STWICHA U U3yYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
OpPraHUYECKUX BEIIECTB, JCHATypanus OeJIKOB NMpPU HArPEBaHUH, IIBETHBIC PEAKIUH OCIKOB) B COOTBETCTBHUHU C
NpaBUJIaMHU TEXHUKHA OE30MacHOCTH MpH OOpalleHUH C BEUIeCTBAMU M JIaOOpaTOPHBIM 00OpPYIOBAHUEM,
MPEJCTABIATH PE3YAbTAThl XUMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3aMKCH YPABHEHUI COOTBETCTBYIOIIMX PEaKIUil
1 GOPMYIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3MPOBATH XUMHUECKYI0O HMH(POPMALHUIO, MOIy4aeMylo H3
pa3HBIX HCTOYHHUKOB (CpescTBa MaccoBoil nudopmau, MTHTepHET U Ipyrux);

cpOpMHUPOBAHHOCTh YMEHUH COOJIOAATh IpPaBHJIA 3KOJIOTMYECKH IEJIECO00pPa3sHOTO IOBEIEHHS B OBITY U
TPYZIOBOM NEATEIBHOCTU B LENSX COXPAHEHUs CBOErO 310POBbS M OKPYKAIOLIEH NPUPOJHON CPEllbl, OCO3HABATH
ONACHOCTb BO3JEHCTBMS HA JKHUBBIC OpPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX BELIECTB, ITOHUMAsl CMBICI
nokazarens [1JIK, nmoscHiATh Ha puMepax crocoObl YMEHBIIEHUS U IPEJOTBPAILCHHS X BPEIHOTO BO3JAEHCTBUS
Ha OPI'aHU3M YEJIOBEKa;

il O0y4armuXcs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE TNPUMEHATh 3HAHHUS 00
OCHOBHBIX JOCTYIIHBIX METO/IaX [TO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUI;

IJISL CIENBIX M CIa0OBUAAMINX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BAaTh PENbe(HO-TOUCUHYIO CHUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Konrpo IpakrTu (uudposbie)
n/n MPOrpamMMbl Bcero JbHBIE YyecKue o0pa3oBareib
padoThbI padoTbl | HbIE pecypcChl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHMS OpraHN4YeCcKuX coequHeHuil A. M. 3
byrneposa
Wroro no pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
99 HenpenenbHbie yraeBoaOpOIbl: aJKEHbI, 6 1
' AJIKaJMEHBbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0poIbl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 3 1
' uXx nepepaboTka
Uroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Cruptel. denon 3
3.9 Anpaeruapl. KapOOHOBBIE KUCITOTHI. 7 1
' Cnoxubie SQUpBI
3.3 VYrneBojabl 3 2
Hroro mo pazneny 13
Pa3neua 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHHU
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Uroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA
5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Uroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 3 )

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

KosmyecTBO yacos DJIEeKTPOHHbIE
Ne Tema ypoxa Kountpo | Ipaktn |/larta uugpoBbIe
n/n Bcero | abHBIE yecKHe u3yuyeHus | odpasoBarteiib
padoThI padoThI HbI€ peCypChl
1 IIpenmeT opraHudeckor XuMuu, e€ 1
BO3HHKHOBCHHE, Pa3BUTHE U 3HAUCHUE
5 Teopust cTpoeHHs OpraHMYECKUX COCTUHEHUH L
A. M. bytnepoBa, e€ 0CHOBHBIE TIOJIOKEHHS
[IpencraBnenue o knaccupuKauu
3 oprannueckux Bemiects. Homenknarypa 1
(cuctemaTHueckasi) ¥ TpUBHAJIbHBIE HA3BAaHUS
OPTaHMYECKHUX BEILIECTB
4 AJKaHBI: COCTaB M CTPOCHHE, 1
COMOJIOTUYECKUU PsifT
5 MeraH u 3TaH — npocreuiue L
MPeCTaBUTEIH ANKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOHCTBA 1
7 OTHUIEH U TPOTNUIIEH — MpOoCcTeHIne 1
MPEJCTaBUTEIH ANKCHOB
3 [IpakTnueckas padora Ne 1. «Ilonydenue 1 1
3TUJICHA M U3YyUEHHE €r0 CBOWCTBY
Anxanuensl. byraguen-1,3 u
9 MetmioyTtanuen-1,3. [lomydenne 1
CHUHTETHYECKOT0 Kay4yKa U PEe3UHBI
AJIKMHBL: COCTaB B 0COOCHHOCTH CTPOCHHS,
10 TOMOJIOTUYECKUH psijI. AlleTnineH — 1
MPOCTEHIINI IPEICTABUTENb AJTKUHOB
11 Brruucnenus no ypaBHEHHIO XUMUYECKOI 1
peaxmun
12 ApeHsbl: 6eH30I1 ¥ TONy0Jl. TOKCHYHOCTD 1
apeHoB
13 I'eneTrueckas cBs3b YrIeBOJOPOIOB, 1
MPUHAAJISKAIUX K PA3IMYHBIM KJlaccaM
[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOJIOB:
14 MIPUPOAHBIN T'a3 U MOMYTHBIE HEPTSHBIE Ta3bl, 1
HEPTh U MPOJYKTHI €€ repepadoTKu
[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOJIOB:
15 MIPUPOHBIN T'a3 U MOMYTHBIC HEPTSIHbIC Ta3bl, 1
HePThb U MPOAYKTHI €€ repepadoTKu
16 Kontponbnas pabota no pazaeny L 1
«YTIIeBOIOPOIBI»
17 [IpenenvHBIE OIHOATOMHBIE CIIUPTHI 1
METaHOJI U 3TaHoJ. BomoponHas cBsi3b
18 MHOroaToMHble CIIUPTHI: STHICHIJIUKOIIb U 1




TIIMOCPUH

19

®denou: CTPOCHUC MOJICKYJIbI, (I)I/IBI/I‘JCCKI/IC nu
XUMHUYCCKHUC CBOﬁCTBa, IIPUMECHCHUEC

20

Anpaerunsl: GopMagbICTHI M alleTalTbICT /I,
AtnieToH

21

OIHOOCHOBHBIC MPEACITbHBIE KAPOOHOBBIC
KHUCIIOTHI: MypaBbHHAS U YKCYCHAsI

22

[Ipaxtraeckast padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

CTeapI/IHOBaﬂ 1 OJICMHOBAs KHUCJIOTHI, KaK
IpEACTAaBUTEIIN BhICIIINX Kap6OHOBI>IX KHCJIoT

24

MpbLa KaK COJTH BBICIIUX KAPOOHOBBIX
KHCJIOT, KX MOIOIIEE NCHCTBHC

25

CroxHble 23QUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIOKHBIX

3¢upoB

26

Kupsl: Tuaponn3, npUMeHeHHe,
Ouostoruueckas pojb KHUPOB

27

VYraeBoapl: cocTaB, KiacCUpUKALHAL.
Baxkneillve npencTaBUTENN: TIOKO34,
¢dpykTO3a, caxaposa

28

Kpaxman u nemntono3a Kak mIpupoaHbIe
TTOJIMMEPHI

29

KontponbHas pabora 1o pasaeny
«Kucnoponconep:xaiiye opraHudeckue
coeauHeHus»/ Beepoccuiickas mpoBepodHas
pabora

30

OO1mas xapakTepUCTHKA a30TCOAEPKAIINX
OpraHMYeCcKuX coequHenwuii / Beepoccuiickas
poBepoyHast pabora

31

AMUHBIL: METHJIAMHUH U aHWINH

32

AMUHOKHCIIOTBI Kak aM(OTEPHBIC
OpraHUYECKUE COCTUHEHUS, NX
ouonornueckoe 3HaucHue. [lenruapl. benku
KaK MPUPOTHBIE BEICOKOMOJIEKYIIIPHBIC
COCIMHEHMS

33

OCHOBHBIEC IOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ

34

OcCHOBHEBIE METOJAbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHaA

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

10 KJIACC

Koxa
[IPOBEPSIEMOTO
pe3yJbTaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero 001ero oopa3oBaHusi

1

TCOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHPI'-ICCKOﬁ XUMHH

11

ChopMUpOBaHHOCTH MPENCTABICHUN 0 XUMUYECKON COCTABIISIONIECH eCTECTBEHHOHAYYHON KapTHHBI
MHUpa, POJIM XMMUHU B MO3HAHWU SIBICHUI NPUPOIBI, B (POPMUPOBAHMM MBILUICHHS H KYJIBTYpHI
JUYHOCTH, €€ QYHKIMOHAIBFHON IpaMOTHOCTH, HEOOXOIMMON ISl pelleHHs TPAaKTHUECKUX 3a/ad ’
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM cpefie

12

Brnagenne cucTteMoll XUMHYECKHWX 3HAaHWH, KOTOpas BKJIIOYAET: OCHOBOMOJArarollve MOHATHUS
(Monexymna, BaIEHTHOCTb, SIEKTPOOTPHULIATEIEHOCTD, CTETIEHh OKUCIICHHS, XHMHYeCKas CBS3b, MOJIb,
MOJIIpHasl Macca, MOJIAPHBIA 00BEM, YTIEpOAHBIN ckeneT, (yHKIMOHAIbHAS TPYMIa, pajuKal,
W30MEpHs, W30MEPHl, TOMOJOTHYECKHA P, TOMOIOTH, YTIIEBOJOPOMABI, KHCIOPOI- |
a30TCcoAepIKAIUEe COCOUHEHUs, OMOJIOTHYECKH AaKTHBHBIE BemlecTBa (YTIEBOJBI, JKHAPHI, OCIKH),
MOHOMED, TIOJTMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COENWHEHUS); TEOPHUH U 3aKOHBI
(Teopus XMMHYECKOTO CTPOEHHS OpraHudeckux BemecTB A.M. BbyTtiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHA S3BIK XUMHH, (PAKTOJOTHUECKHE CBEACHHUS O CBOWCTBAX, COCTaBE, MOJYYCHUU U
0e30MacHOM HCIIOIb30BAaHUN BAXKHEHIINX HEOPTaHWYECKHX W OPraHMYeCKHUX BEIIECTB B OBITY H

npaKTqucxoﬁ JCATCIBbHOCTH YCJIOBCKA

13

ChopMUpOBaHHOCTh YMEHHU BBISIBISITH XapaKTEpPHbIC IMPH3HAKA IOHATHH, YCTAHABIUBATH HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOUIME IIOHATHS IIPU OIMCAHUU COCTaBa, CTPOCHUS U

MPEBPAILIEHUI OPraHUYECKUX COCIMHEHUI

14

cOPMHUPOBAaHHOCTb yMEHHMH  HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUISI  COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpamEéHHOM) GOpMys OpraHWYeCKUX BEILECTB U
YpaBHEHUH XMMHYECKUX PEAaKLMH, U3rOTaBIMBATH MOJEIM MOJEKYJ OPraHWYeCKUX BELECTB IS
WTIOCTPALMU UX XUMHYECKOTO X IPOCTPAHCTBEHHOT'O CTPOCHMS

15

ChopmMHupoBaHHOCTh YMEHHI yCTaHABIMBATH MPUHAUICKHOCTh U3yUYCHHBIX OPraHMYECKUX BEIIECTB
[0 MX COCTaBy M CTPOEHHIO K OMNpPENeNIEHHOMY Kiaccy (Tpymie) coeaTuHeHHH (yTrIeBOAOPOIH,
KHCJIOPOJlL W a30TCOJep)Kalllie COCAMHEHHS, BHICOKOMOJICKYJISIDHBIE COCIMHEHHUs), JaBaTb WM
Ha3BaHuA Mo cuctemarnyeckord HomeHknatype (IUPAC)

15

C(bOpMHpOBaHHOCTB YMCHHA ONPCACTIATL BUABI XHMHYCCKOH CBSI3HU B OpraHUYCCKUX COCAMHCHUAX

(ogMHApHBIE M KpaTHBIE)

1.6

C(bOpMHpOBaHHOCTB YMCHHA NPHUMCHATH: IMOJOKCHHUSA TCOPUU CTPOCHUA OPraHUYCCKUX BCHICCTB
AM. ByTnepOBa JJIs 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH

COXpaHCHHA MACChI BCIICCTB

VYrneBogoponel.  Kuciopojaconmepxaiiye © — a30TCOACpKAIIde OpPraHUYECKHE  COSJIUHEHHSI.
BrICOKOMOJIEKYIISIPHBIE COCIMHEHNUS

2.1

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ MNPpUBOAWUTL TPUBUAJIBHBIC HA3BAHUA OTACIbHBIX OPraHNM4YCCKUX
BCIICCTB (STI/IJ'IGH, MMpONuJICH, alCTWICH, J3TWICHIJIMKOJIb, IJIMLCPUH, (1)CHOJ'I, (l)OpMaJ'ILI[eFI/II[,
alcTajIbACTU], MYpPAaBbUHAA KHCJIOTA, YKCYCHAad KHUCIIOTA, OJICMHOBAA KHCIIOTA, CTCApUHOBAs

KHCJIOTa, TII0K03a, PPyKTO3a, KpaxMall, LEJJII0JI03a, TITUIHH)

2.2

ChopMHUpPOBaHHOCTh YMEHHUI XapaKTepH30BaTh COCTAaB, CTPOCHHUE, (U3MUSCKHE W XHMHUYCCKUE

CBOMCTBA TUITMYIHBIX HpeHCTaBHTeHeﬁ Ppa3IMYHbIX KJIACCOB OPraHUYCCKHUX BEINCCTB (MCTaH, OTaH,




OTWJICH, TPOINMJIEH, amneTwieH, Oyrammen-1,3, meTwiOyramuen-1,3, OCH30J, METAaHOJ, STaHOII,
STUJICHTIIUKOIb, TJIMICPHUH, (PCHOJ, areTalbler]l, MypaBbUHAs W YKCYCHas KHCIIOTHI, TJIIOKO03a,
Kpaxmall, [eJUTI0J103a, AMUHOYKCYCHAsI KUCJIOTA)

2.3

ChopmupoBaHHOCTh YMEHHUS WLTIOCTPHPOBATh TEHETHYECKYIO) CBSI3b MEXKIY THITUYHBIMHU
MIPEICTABUTENSIMH Pa3IMYHBIX KIACCOB OPTaHWYECKMX BEIIECTB YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUil C UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyI

2.4

ChopMHUpPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOUYHHUKH YIIIEBOJOPOIHOTO CHIpbS (HE(TH,
MPUPOAHBIA Ta3, yrojb), CIOCOOB HMX MEPepabOTKH M TPAKTHUECKOE MPHUMEHEHHUE MPOAYKTOB
nepepaboTKu

XUMHA U KU3HBL. PacuéThl

3.1

C(l)OpMHpOBaHHOCTI; YMGHI/Iﬁ BJIaACTH CHCTEMOM 3HAHUKH 00 OCHOBHBIX METOJaX HAy4YHOI'O
MO3HaHUA, UCTIOJIb3YCMbIX B XUMHU MIPHU U3YUYCHUHN BCIICCTB U XUMUUYCCKUX SIBIICHUI (Ha6HIOI[eHI/IC,
HU3MCPCHUEC, DKCIICPHUMCHT, MOIIGJ'H/IpOBaHI/Ie), HCIIOJIB30BaTh CHUCTCMHBIC XUMHYCCKHEC 3HAHUA IOJIA
MIPUHATUA pCH_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CHUTyallUdAX, CBA3AHHBIX C BCHICCTBAMH H HX

IMPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMEHHA COONIOJATh TpaBWIA IIOJNB30BAHUS XUMHUYECKOM TIOCYIOM W
71a00paTOpHEIM O0OPYIOBAaHUEM, a TAK)KE MpaBHia OOPALICHUS C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSIMH IO BBIITOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB

3.3

ChopMHupOBaHHOCTh YMEHHUI IIJIAHUPOBATH M BBITIOJIHATh XUMUYECKHIA SKCIIEPUMEHT (TIpEBpaIlecHHUs
OpPraHMYECKUX BEIICCTB IPH HArpEeBaHWH, IMOJIyYCHUE OSTUICHA W M3yYEHHUE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIIMA OPraHMYECKUX BEIIECTB, JACHATYpaIus OCJIKOB MPH HArpeBaHUU, I[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBHM C IPAaBUJIAMH TEXHHMKH O€30MaCHOCTH TpU OOpaIIeHUU C
BElIECTBAMH U JIA0OPAaTOPHBIM O0OpPYAOBAaHUEM; IMPEACTABIATH PE3YJIbTaThl XUMHUYECKOIO
JKCIIEPUMEHTA B (hOpMe 3aIIMCH YPABHEHUH COOTBETCTBYIOIIUX PEAKIIUN U (POPMYIITMPOBATH BBIBOJIBI
Ha OCHOBE 3THX Pe3yJbTaTOB

3.4

ChopMHUpPOBaHHOCTH yYMEHHH INPOBOAWUTH BBIYUCICHUS 110 XHMHYECKHUM YpaBHEHUSIM (Macchl,
00bEMa, KOIMYECTBA MCXOIHOIO BEIIECTBA MIIM MPOAYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJHOT'O M3 HCXOJHBIX BEIIECTB MM MIPOILYKTOB PEaKIIN)

3.5

CthopMUpOBaHHOCTh ~ yMEHHMH  KPUTHYECKH  aHAIH3MPOBaTh XHMHYECKYIH0  HH(OpMAIHIO,
MOJTy94aeMyI0 U3 pa3HBIX HCTOYHUKOB (CPEACTBA MacCOBOW MHPOPMAIUH, ceTh IHTEpHET U ipyTue)

3.6

CdhopmMupoBaHHOCTh YMEHUH cOOMIONATH MpaBHia KOJOTHMYECKH LEIeCOO0Pa3HOro MOBEICHUS B
OBITY M TPYZAOBOMU AEATENFHOCTH B LIEJIAX COXPAHEHHsI CBOETO 3[J0POBbS M OKpY>KaroLlel NpupoIHOn
Cpelbl, OCO3HABATh OMACHOCTh BO3AECHCTBUS Ha JKUBBIE OPTaHU3MBI ONPENEIEHHBIX OPraHUYECKUX
BEIIeCTB, MoHUMast cMbici nokazarens [1JIK (mpenenbHo omycTHMOM KOHIIEHTPALMHN ), TOSICHATH Ha
npuMepax CHocoObl YMEHBLICHUS M NPEAOTBPALICHUs WX BPEJHOIO BO3JCHCTBHUS HA OpPraHU3M
YeJl0BeKa

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA




10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMUU

11

IIpenMer oprannyeckoil XUMHH: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAUCHHE B MOyYEHUN HOBBIX BEIIECTB U
MaTepuanoB. Teopus cTpoeHns opranndeckux coequHernii A.M. bytneposa, €€ 0CHOBHBIE TTOJIOKEHS

1.2

CtpykTypHBbIE (OpPMYJIBI OpPraHWYECKHUX BemecTB. [ oMoyorus, wu3oMepus. XUMHUYECKas CBS3b B
OPTaHMYECKUX COCAMHCHUSX — OJUHApPHBIC W KpaTHbIE CBs3W. lIpejcraBieHue O KiIacCUpUKAIIUU
OpPTraHUYECCKUX BEIICCTB

1.3

Homenkmatrypa opraHW4ecKHX COEAMHEHWH (CHCTeMaThdecKas) W TPHWBHAJIbHBIE Ha3BaHHS BaKHEHIINX
TIPEJICTABUTENIEH KIIACCOB OPTaHMYECKUX BEIIECTB

YrieBonopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKUH pan. MeTaH M 3TaH — MpocTeWIne NpeaCTaBUTEIU
QJIKaHOB: (PU3MYECKHE U XUMUYECKHE CBOWCTBA (PEAaKLK 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B IIPUPOAE,
NOJIy4Y€HHUE U IPUMEHCHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUYECKUH psil. DTHIEH U MPOMNMIEH — MPOCTEHIINe MpeICTaBUTENU
ANKCHOB: (PU3MYECKHEe M XUMHUYECKUE CBOWCTBA (PEaKIUH THAPUPOBAHMUS, TAIOTCHUPOBAHHS, THAPATAIIH,

OKHCJICHUS U HOHI/IMCpI/I3aHI/II/I), IMMOJIYy4YCHUEC U ITPUMCHCHUC

2.3

Anxanuensl: OyraaneH-1,3 u meTunOyTanueH-1,3: ctpoeHue, BaKHEHIIIE XUMHUIECKHE CBOMCTBA (PEaKIus
nojauMepusanun). [loyyeHne CHHTETHIECKOro KayuyKa U pe3UHbI

24

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psiA. ANETHICH — NpOCTEHIINiA
NpEe/CTaBUTENh allKHHOB: COCTaB, CTPOCHHE, (U3HYECKHEe W XHMHUYECKHE CBOMCTBa (peakiuu

THJIPUPOBAHMS, TAJIOTEHUPOBAHNS, TUPATAIINHU, TOPEHHNS), TOIyUYEeHNE U IPUMEHEHNE

25

ApeHLI. benzomn: COCTaB, CTPOCHHC, (1)I/ISI/ILI€CKI/IG A XUMHYECKHE CBOMCTBA (peaKI_II/II/I TaJIOTCHUPOBAHUA U
HI/ITpOBaHI/IH), MMOJIY4YCHHUC U IPUMCHCHUC. TOJ'IYOJ'II COCTaB, CTPOCHUC, (1)I/ISI/ILI€CKI/IG 1 XMMHUYECKHE CBOMCTBA
(peaKLII/II/I TaJIOrCHUPOBAHUA U HPITpOBaHI/ISI), MNOoJIydeHUe MW HPHUMCHCHUC. TokcHYHOCTD ApCHOB.
['eHeTHyeckas cBS3b MCIKAY YIJI€BOAOPOAaAMU, ITPUHAJICIKAIITUMU K PA3JIMIHBIM KJIaCCaM

2.6

[IpupoaHble UCTOYHHMKH YrieBoaoponoB. llpuponHeiii ra3 u momytHele HedTsaHble razel. Hedte u eé
npoucxoxaeHre. CrocoObl nepepadoTKku HeTH: NMEPErOHKA, KPEKUHT (TEPMUYECKUH, KaTaTUTHYECKHN),
nuponu3. IIpoaykTel nepepaboTku HEPTH, X MPUMEHEHHE B NMPOMBIIUICHHOCTH M B ObITy. KameHHBIH
YroJib U NPOJIYKTHI €ro nepepadoTku

KHCJ’IOpO}ICOZ{ep)KaH_II/Ie OpPraHN4eCKUuC COCANHCHU A

3.1

HpenenLHHe OIHOATOMHBIC CIIUPTHI. MeTaHOI U 3TaHOJ: CTPOCHUC, (1)H3I/I‘ICCKI/I€ M XMMHYCCKUE CBOICTBA
(peaKLII/II/I C aKTUBHBIMU MCTAJUIaMHU, I'aJIOFCHOBOAOPOAAMU, ropeHHe), MPUMCHCHHUC. BOZ[OpOZ[HBIe CBA3U
MCKAY MOJICKYyJIaMH CIIMPTOB. I[CflCTBHC MCTAHOJIa U 3TaHOJIa Ha OPraHU3M 4YCJIOBCKA. MHoroaToMHEIC
CIIMPTHI. OTUJICHTIIUKOIb U TIIMOCPUH: CTPOCHUC, (1)I/ISI/I'{CCKI/IC 1 XMMHUYECKHE CBOMCTBA (B3aHMOHCﬁCTBH€
CO HICJIOYHBIMU MCTAJIJIaMU, KaUCCTBCHHAA PCaKIUd Ha MHOI'OATOMHBIC CHI/IpTLI). I[ef/iCTBI/IC Ha OpraHusm
YCJIOBCKaA. HpI/IMCHCHI/Ie rIIMOCprUHA U OTUJICHTTINKOJIA

3.2

®DeHoIT: CTpOoCHHE MOJIEKYIBI, (GU3NIECKUE U XUMHYeCcKue cBoicTBa. TokcuaHocTh (heHoma. [Ipumenenne
¢deHona

3.3

AJ'IB,Z[GFI/I,Z[LI 1 KCTOHBI. (DOpMaJ'ILI[CFI/II[, alfeTajlbACTUA: CTPOCHUC, (1)I/ISI/I‘-I€CKI/I€ 1 XHUMHUYCCKHE CBOMCTBA
(peaKLH/II/I OKHCJICHUA U BOCCTAHOBJICHUA, KAYCCTBCHHBIC pCaKI_II/II/I), MOJIy4YCHUC U IPUMCHCHHC

3.4

OHOOCHOBHBIE TIpeJieNbHbIE KapOOHOBBIC KHCIOTHL. MypaBbHHAsT M YKCYCHas KHCIOTBHI: CTpPOCHHE,
du3nyuecKkue U XMMHUYECKUE CBOWCTBa (CBOWCTBA, OOINME JUIS Kilacca KUCIOT, peakiys dTepuduKaium),




IMOJIY4YCHUC U ITPUMCHCHHUC. CTeapI/IHOBaH " OJICMHOBAasA KHCJIOTHI KaK NPCACTAaBUTEIN BBICIINUX Kap6OHOBLIX

KUCIIOT. MBIIa KaK COJIM BEICIIHX Kap6OHOBI>IX KHCJIOT, UX MOIOIIICC ﬂeﬁCTBHG

3.5

Crnoxuable 3UpbI Kak TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ HAponu3 cioxkHBIX 3¢upos. Kuper. ['uaponus

>kupoB. [IpumeHenne xupoB. buonorudeckas poJib JKUPOB

3.6

YrneBogpl: cocTaB, Kiaccu(UKalus yriieBoJoB (MOHO-, IU- W MOJHMcaxapusl). [ moko3a — mpocTedmmit
MOHOCAaxapHJl: 0cOOEHHOCTH CTPOCHHUSI MOJIEKYIbI, pU3nYecKne U XMMUIECKUE CBOICTBa (B3aUMOACHCTBHE
¢ rugpokcugoM Meau(ll), oxucnenne ammmuadHbIM pacTBOpoM okcuzpa cepebpa(l), BoccTanoBieHue,
Opo’KeHHe TIIOKO03b]), HAXOXKIEHHE B IPUPO/Ie, MPUMEHEHHe, Ononornueckas poib. @ortocunte3. PpykToza
Kak Hu30Mep IiIroKo3bl. Kpaxman M Lemmoio3a Kak NpuUpoAHble monuMepsl. CTpoeHHe Kpaxmaina U
HeIUTroN036l. U3HUecKre U XMMUYECKHEe CBOMCTBA KpaxMara (THAPOIN3, KAUeCTBEHHAs PEaKkHs C HOJ0M)

A30Tconep>i<amne OpPraHn4CCKUC COCAUHCHUA

4.1

AMMWHOKHMCIOTBI Kak aM(i)OTCpHBIC OpraHu4CeCKUC COCOAUHCHUS. du3nyeckue U XUMHYCCKHE CBOMCTBA

aMUHOKHCIIOT (Ha mpuMepe MniKHa). broiornyeckoe 3HaueHUe aMUHOKUCIIOT. [lenTumbt

4.2

benku kak TpUPOAHBIC BBHICOKOMOJICKYISIPHBIC COCOUHEHUS. [lepBuuHas, BTOPHYHAS M TPETHIHAS
CTpyKTypa OenkoB. XMMUYECKHE CBOWCTBA OENKOB: THIPOJIN3, CHATYPAlUs, KAYeCTBCHHbIC PEaKIMU Ha
Oenku

BricokomonekysipHble COeANHEHUS

5.1

OCHOBHBIE MOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED, HOIUMED, CTPYKTYPHOE 3BEHO,
CTCTICHb  MOJNMMEpHU3alM{, CpeAHsAs  MOJeKymsipHas  Macca. OCHOBHbIE  METOOBl  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCAMHEHUH — MOJIMMEPHU3aLUs] U OIMKOHACHCALUS

52

DKCIepUMEHTAJIbHBIE METOABl HM3y4YCHMsI BEIISCTB M HX MPEBPALICHHIA: O3HAKOMIICHHE ¢ o0Opaslamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4dykoB. [lonydyeHHe CMHTETHYECKOrO KayyykKa U

pE3UHBI
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