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MHNOACHUTEJIBHAS 3AIINCKA

[IporpaMmmMa MO XMMHM Ha YpPOBHE CpeAHEro oOIero obpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTPaMMBI CPEIHErO OOIIETOo
obpazoBanust (POIl COO), mpencraBieHHbIXx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBanus y4eOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3ylOIIUX OCHOBHBIE 0O0pa3oBaTebHBIC MPOTPAMMBI, W
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3putusa BocnutaHus B Poccuiickoit @enepannu Ha nepuon 10 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OINpeAeNIeHHI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUIMXCS CpeACcTBaMHU ydyeOHOro mpeamera «Xumusi» s 10-11
KJlacCcOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLeNTyaabHble mnojoxeHus @dIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, coAep:KaHMsl, pe3yabTaToB OOydeHHss U TpeOOBaHHW K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJy4aeMO€ BBITYCKHUKAMU O00IIe00pa30oBaTeIbHON OpraHu3alNH,
SBJIETCS HEOTHEMJIEMON YaCThI0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIMM 3TAllOM peain3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX IIEIOCTHONH CHUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IIEHHOCTH KacaroTCs TMO3HAHMSI 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPHUPOJHON cpene. Peamm3yercss xumudeckoe oOpa3oBaHue 0OYyJalOUIMXCS Ha YPOBHE
cpenHero oOuiero oOpa3oBaHHs CPEACTBAMHU y4yeOHOro mnpeamera «XUMHS», COAEPKaHUE U MOCTPOCHHE
KOTOPOTO OIpeJiesIeHbl B MpOrpaMMe MO XUMHUU C Y4YETOM CHEHU(PHUKM HAyKHM XUMHH, €€ 3HaYeHHs B
MO3HAHWU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOIINX IeNieil U TMPUHIIHUIIOB,
XapaKTEepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI cpenHero ooOuiero obOpas3oBanus B Poccuiickoii
denepanuu.

XuMHsL Kak dJEMEHT CHCTEeMbl €CTECTBEHHBIX HayK HrpaeT ocoOyl pojib B COBPEMEHHOU
MBUIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KyiabTyphl. OHa BHOCUT CBOM BKIad B
(GopMHpOBaHNME pALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE IIEJIOCTHOIO IMpeAcTaBiIeHUs 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE NMPHUPOJBI U YeJIOBeKa, KOTOpoe (HopMHUpyeTcs B XMMHHU Ha OCHOBE
MOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHMS B3aUMOCBS3M MEXKIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aMMOACWCTBYS C IPYTHMHU €CTECTBEHHBIMH HAYKAMH, XUMHsI CTala HEOTHEMIIEMON YacThIO
MHUPOBOW KYJIBTYPHI, HEOOXOJAUMBIM YCIOBHEM YCIICITHOTO TPYyJa W JKW3HM KaXIOTO YJIeHa OOIIecTBa.
CoBpeMeHHas XUMHUS Kak HayKa CO3HAaTebHasl, Kak HayKa BBICOKMX TEXHOJOTHI HaIlpaBJIeHA Ha PEIICHHE
r700aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTMUECKOI 0€30MacCHOCTH U OXPAHBI 3J10POBbSL.

B cooTBercTBHU ¢ OOmMMMU ENSIMUA W TPHUHIIMIIAMHU CPEAHETO 00IIero oOpa3oBaHUsI COICpP)KaHHE
npenMera «Xumusi» (10—11 kmaccel, 6a30BbIi YPOBEHb MU3YyUEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM JJIsi BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPHEHTUPOB, YCIIENIHOTO BKIIOYCHHS B KH3Hb COIMYMa, NPOJOJDKEHHS O00pa30BaHUS B Pa3IHYHBIX
00JTacTsIX, He CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngomuMu  TipeaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «OpraHudeckas XUMUS» H
«OO01masi ¥ HEOpraHWYEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOI HayKH: CHCTeMa 3HAHWW 10 HEOPTraHWYECKOW XMMHH (C BKIIOUCHHEM 3HAHUN M3 OOIIeH XUMHH) U
opranndeckoit xumuu. dopmMupoBaHue TaHHON CHCTEMBl 3HAHWUW TPH U3YYCHHUH TMpeaMeTa 00eCTeUrBaET
BO3MOYKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pa3usl BEIIECTB HAa OCHOBE OOILINX MOHATUH, 3aKOHOB U TEOPUI
XUMHUH.



Crtpykrypa conmepkanus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHMYecKas XUMHS»
chopMUpOBaHa B MporpaMme 0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUI0 yueOHOro Marepuaa
u 00ycloBlieHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHMH Ha OINpPENENEHHBIX TEOPETUUECKUX
ypoBHsiX. Tak, B Kypce OpraHM4ecKOd XUMHUHU BEUIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIIACCHYECKOU
TEOPUU CTPOCHHUSA OPraHUYECKUX COCTUHEHHI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX M AJIEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeeHus 00 U3ydaeMbIX B Kypce BELIECTBaX JAIOTCS B PA3BUTUU —
OT YIJIEBOAOPOAOB JO CIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
MIPEJICTABICHUS] O XMMHYECKON CBS3M, KJIacCU(PUKAIIMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT X CTPOEHUS, 0 XUMUYECKOU peaKinu.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS PacCMaTpPUBACTCS M3YUCHHBIM Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS TEOPETUUYCCKUI Marepuall U (PaKTOJOTHUECKUE CBEACHHS O
BEIIECTBAaX W XMMHUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOIas W HEOopraHWyecKas XUMUS
oOydarolmuMcsi MPEJOCTaBIsAeTCS] BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHE TEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETUIECKUX M METOJIOJIOTHUECKUX TO3UIHH, TITy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKITHIA
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucremMa 3HaHMKW O BaKHEWIIUX BEIIECTBAaX, WX COCTaBe, CTPOCHHH, CBOWCTBAX H
NPUMEHEHUH, a TaKKe O XHUMHUYECKHUX pEeaKIMsX, HUX CYIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonssierca B kypcax 10 u 11 xnaccoB anemMeHTaMu coaep KaHMsI, UMEIOLUUMHU KYyJIbTYpPOJOTUYECKUN U
MPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTUMU HayKaMH,
packpbiBalOT €€ poib B IO3HABATEIBHOM W MPAKTHUYECKON JEATEIbHOCTH YeJOBEeKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHH,
MIOMOTalOT BBIIYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBI3aHHbBIX
C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALIMIO U IPUMEHATh €€ /s MOIOJIHEHUs 3HAHWM, perieHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7ad. B 1enom copep:kanue yuyeOHOTo
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMUpOBaHHE y OOy4aroIUXcCs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHMMaHusl (puimocopckux uaeH, TaKuX Kak: MaTepHallbHOE €IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOr0 MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHUEM,
MI0O3HABAEMOCTh TPUPOJHBIX SBJICHUN MYTEM JKCIEPUMEHTAa W PEUICHMs] IPOTUBOPEUYMI MEXIYy HOBBIMU
dakTaMM M TEOPETHUYECKUMHU NPEINOChUIKAMHM, OCO3HAHUE DPOJIM XUMHMHM B PELIEHUH HKOJIOTHYECKUX
mpo0JieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepUasoB.

B mnaHe pemieHus 3amad  BOCIUTAHMS, Pa3sBUTHS M COLMAIM3ALMU OOYyYaroOIUXCS IPHUHATHIC
IIPOrpaMMOi IO XMMHUH MOIXObI K ONPENEICHUIO COAEPKAHUS U IOCTPOEHNUS MIPEAMETA IIPEyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYEHHE JUIsSl PA3IMYHBIX BHUJIOB
NeSTeIbHOCTH: pelleHus MpoOjeM, MOMCKa, aHaiu3a M 00paboTKM HH(OpMAIMH, HEOOXOIWMBIX IS
NpUOOPETEHUS OIBITAa MPAKTUUYECKOM U MCCIEI0BATEIbCKON JESITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MIO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPH ONPEIEICHUU COJEP’KATEIbHON XapaKTepPUCTUKH Leled H3ydeHUs
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCsS (POpMUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOAMYECKOM TOYKM 3PEHHS TaKOM MOAXOJ K
OTIpe/ICTICHUIO 1eNIel 3YUeHHUs MTPeIMETa SIBIISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIABHBIMU IIENSIMH M3YYEHHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBISAIOTCS:

e (opmupoBaHUE CHCTEMBl XMMHUYECKUX 3HAHUU KaK BaKHEWIEH COCTaBISIONICH €CTeCTBEHHO-
HAyYHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC IOHATHS, PyHIaMEHTaIbHbBIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHUE SI3blKa HAYKH, YCBOCHME U IIOHMMAaHUE CYIIHOCTH JOCTYIHBIX



00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJICHHE C HWCTOpUEH UuX pa3BUTHSA U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakiuii, HEOOXOAMMBIX [UISi TMPUOOPETCHHUS YMEHHH OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHH, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON M MOBCETHEBHOMN KH3HU;

® pa3BUTHE YMEHUH M CIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OObSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi O€30MacHOr0 00PAIeHHUs C BEI[ECTBAMHU.

Hapsny ¢ atum, conepkarenbHasi XapaKTepUCTHKA IIeJiel U 3a/1ad U3Y4YeHHsl [IpeAMeTa B Iporpamme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpazoBanus. CeromHss B MPENoJaBaHUM XMMUU B OOJBIICH CTENEHW OTHAETCS NPEANOYTEHUE
MPAKTUYECKOW KOMIIOHEHTE COJiepKaHusi OOyuYeHHWs, OpPUEHTHPOBAHHOW HA TMOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHM3alliy, BIAJCIONIET0 HE Ha0oOpoM 3HAHUW, a (YHKIHMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU AKTUBHOTO TMOJYYEHHUS 3HAHMA W TPUMEHEHUs HX B
peanbHOM KU3HU JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ aTHM npu u3ydeHUH npeaMera «XuMus JOMHUHHPYIOIIEe 3HAUCHHE MPUOOPETAIOT TaKue
LeJH U 33]]a41, KaK:

ajanrtanus OOy4yaromuMXcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaHHE
UHTEJJIEKTYaJIbHO ~ pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HECHHBIX CHTYAIIHMsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe y O0OYYarOIIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
YHHUBEpPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUAOB AESITEIBHOCTU: pEIIEHUs MpoOJeM, MMOUCKa, aHaau3a U
o0paboTku MH(pOpManMK, HEOOXOAUMBIX IJs MPUOOPETEHHUs ONBITa JEATENbHOCTH, KOTOpas 3aHMMAeT
BXHOE MECTO B TMO3HAHMM XMMHH, & TaKXKe IJS ONEHKU C TMO3UIMH JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX MIPOIIECCOB HA OPTaHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEJUIEKTYadbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yyaroluMXxcsl: CIOCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBbIE 3HAHUS MO XUMHUU B COOTBETCTBHM C
KU3HEHHBIMU TTOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA U
aHaM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIOIMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBINIJICHUS,
Ha0JII0/1aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IMPHU
TUTAHUPOBAHUH U TPOBECHUN XUMUYECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHHE Yy OOYYarOIUXCS YOEKAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBICHHOCTH XUMHUH, €€
BOKHOH POJM B PEHICHUH TIOOATBHBIX IMPOOJIEM palMOHAIBHOTO MPUPOIOIOIB30BAHUS, TOTOJTHEHUS
SHEPreTUUECKUX PECYPCOB U COXPAHEHHs IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpexHOTO
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OMBITA MCIOJb30BaHUS MOTYYECHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mmaHe cpemHero oOmiero odpazoBaHus HpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE PEIMETHI.

OO01iee yuciIo 4acoB, OTBENEHHBIX U1 M3YYEHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro 0OIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIETTIO).



COJAEPXAHUE OBYYEHMUS 10 KIIACC

OPI'AHMYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer OpraHMYECKOM XUMHUU: €€ BO3HHKHOBEHHE, Pa3BUTHEC M 3HAYCHUE B IIOJIYYEHHH HOBBIX
BELIECTB M MaTepuaynoB. Teopus CTpoeHHs opraHuyeckux coeauHeHuil A. M. ByrnepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpyKTypHbIe (POPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XuMu4eckas CBS3b B
OpPraHUYECKUX COCAMHEHUAX — OMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenue o KiIacCUpUKALMM OpraHUYEeCKUX BemecTB. HomeHkiaTypa opraHMYecKux
COCIUHEHUI (CUCTeMaTHyecKas) W TpUBHUAJIbHBIE Ha3BaHUS BAKHEUIIMX NPEJICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEILECTB.

DKcIIepUMEHTAIbHbIE METO/Ibl U3yUYEeHHUs BELIECTB U UX MPEBPALICHUI: 03HAKOMJICHHE ¢ o0pa3naMu
OpPraHMYECKUX BEILECTB U MAaT€pHalaMU Ha MX OCHOBE, MOJAEIMPOBAHNUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJIOZICHNE W ONHMCAaHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIICHUIO OPraHMYECKHX BEIIECTB IPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN pax. MeTaH M 3TaH — NPOCTEHIINE IPEICTABUTEIN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMeIIeHIsI M TOPEHUs ), HaXOXKICHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBl: COCTaB U CTPOCHHME, TIOMOJIOTMYECKMH psl. OTWIEH W NPONWIEH — NpocTeiimne
IPEJICTaBUTENIN  QJIKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3allin), TOJIy4eHNE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOMCTBA
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psala. ANETWIeH — NpocTediumit
MIpE/ICTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3HMUECKHUE U XMMHUYECKHE CBOMCTBA (peaKkui IHIpUpOBaHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzoun: coctas, cTpoeHne, Gu3NYecKue 1 XUMUYECKHE CBOWCTBA (peaKIMK raJloreHUpOBaHUS
U HUTPOBAHM), IMOJIyu€HHE U TpUMEHEHue. Tonyon: cocmas, cmpoeHue, guauyeckue u XumudeckKue
ceolicmea (peakyuu 2an02eHUuposanus U HUMpPOBanus), noaydeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIMMHU K Pa3IMYHbIM KJlaccaM.

[Ipupoanbie HCTOUHUKH yTiaeBoa0poAoB. [Ipuponnblil ra3 u nomnyrHele HedTsIHBIE Ta3bl. HepTh 1 eé
npoucxoxaenue. CrocoObl nepepaboTKku HeTU: MeperoHka, KPEeKUHT (TEPMUYECKHH, KaTaIUTUYECKUl),
nuposu3. [IpoaykTel mepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObiTy. KameHHBbIi
YTOJIb ¥ TIPOJYKTHI €T0 MepepadoTKH.

DKcrnepuMeHTAIbHbIE METObl U3YUYEHHs BEIIECTB U UX MPEBpAIlCHUN: 03HaKOMJIEHHE C 00pa3lamu
[lacTMacc, KaydykoB U pe3uHbl, Komekuun «Hedts» u  «Yromp», MoOJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOTEHOIPOM3BOIHBIX, MPOBEIEHUE NPAKTUYECKOW palOoThl: MOJy4YeHHWE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnebie 3anaun.

BbluuciieHuss 1Mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYeCTBa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKLIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiye oprannyeckie CoeiHHEHUs!

[IpenensHble OJHOATOMHBIE CHHMPTHI. METaHON W 3TAaHOJN: CTpPOCHHE, (U3UYECKHE M XUMHUYECKHE
CBOMCTBA (peakluyu ¢ aKTUBHBIMU METaJIJIaMH, FaJIOr€HOBOAOPOIaMH, TOPEHUE), IpUMeHeHne. BonopoaHsie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[eiCTBUE METAHOIA U ATAHOJIA Ha OPIaHU3M YEJI0BEKa.



MHOroaToMHbI€ CHUPTHI. OTWIECHIJIMKOJIb W TJUIEPUH: CTPOEHHUE, (PU3MUECKHE U XUMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METajulaMH, KadeCTBEHHas pPEaKlMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHeHne runepruia u 3TUIICHTIIMKOJIS.

@deHOoM: CTPOECHUE MOJIEKYJNIBI, (U3WYECKHe W XUMHUYECKHe CcBoiicTBa. ToKcHMYHOCTH (heHona.
[Ipumenenue denomna.

Anpnerunpl U kemownvi. DopManbleru], aueTalbleruja: CTpOoeHHe, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBA (PEAaKIIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMH ), IIOJyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAasi U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢u3nyeckue U XMMHYECKHE CBOMCTBa (CBOIcTBa, oOMe JUIs Kiacca KUCIIOT, peakuus >Tepu(uKanun),
nojrydeHue U npumenenue. CTeapuHoBas U OJEUHOBAs KUCJIOTHI KaK IPEACTaBUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'mapoinns xupos. [lpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrieBoapl: cOCTaB, KiacCU(pHKAIMs yIrJIeBOAOB (MOHO-, IU- W Iosucaxapujisl). ['mrokosa —
MPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
(B3aumogpeiictBue ¢ ruppokcumom meau(ll), oxucieHne ammmadHbIM pacTBOpOoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIIOKO3bl), HaXOXJIEHHE B HPUPOJE, NPUMEHEHHE, OUOJOrMYecKas poJlb.
dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoanbsie noaumepsl. CTpoeHne Kpaxmalia U 1euiroso3bl. dusndeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaUeCTBEHHAs! PEaKIMsI C HOJIOM).

DKcIepUMEHTAIbHbIE METO/Ibl U3yUeHUs BELIECTB U UX MPEBpPALICHUI: NpoBeieHNe, HabI0eHue U
OIMCaHME JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHbIE PEaKIIUU OJJTHOATOMHBIX CIIUPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TJIHIIEPUHA C
ruapokcuaoM  Mmeau(ll)), anpnernnoB (oKHCIeHHME aMMHAuHBIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaom wmeau(ll), B3ammopeiicTBue kpaxmansa ¢ HOAOM), MPOBEACHHE MPAKTUYECKOW pabOThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérnsble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIEeCTBA WJIM MPOAYKTAa PEAKLIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoiepKalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckue coeanHenns. dusnueckne 1 XMMHUYECKUE CBOMCTBA
aMHMHOKUCIIOT (Ha puMepe TulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.

benkyu kak npuUpoIHBIE BBICOKOMOJIEKYJIApHBIE coequHEHMs. IlepBUuHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa OelkoB. XMMHUYECKHE CBOWCTBA OENKOB: THUIPOJIN3, JICHATYpAIHs, KAYECTBEHHBIE PEaKIMU Ha
Oenku.

DKcIepUMEHTaIbHbIE METOJbl M3Y4YEeHHsl BEIIECTB W MX IpeBpallleHuil: HaOIIOJeHWe U OIMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalus OEIKOB IIPU HArPeBaHUH, LIBETHBIE PEaKIIUU OEJIKOB.

BbicokomosiekyisipHble coeJUHEeHU

OcCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPHU3ALNM, CpedHsAs MoJIeKylsipHas wmacca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U TOJTMKOHIEHCAIUS.

OKcIepUMEHTAIIbHBIE METO/bI U3YyUEHHs BELIECTB U UX MPEBPALICHUIN: O3HAKOMJIEHHE ¢ 00pa3liaMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayqyKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanuss MeXNpeOMETHBIX CBSI3€H IIpU M3yuyeHUM opraHuueckod xumuu B 10 Kiacce
OCYILIECTBIISICTCS 4epe3 MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATUH, TaK M IOHATHUH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOmrre ecTeCTBEHHO-HAyYHBIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHUs, aHAIIN3,
CHHTE3, KJIacCu(UKaIMs, NEPUOTUNIHOCTD, HAOTIOICHIE, U3MEPEHHUE, IKCIICPUMEHT, MOICITHPOBAHNUE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, JJICKTPOH, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHb, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, PU3NICCKUE BEIMIMHBI U CTUHUIBI UX H3MEPEHHUS.

buonorus: xierka, opranu3m, onocdepa, 0OMeH BEIIECTB B OpraHu3Me, (pOTOCHHTE3, OMOIOTHYECKH
aKTUBHBIC BelecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoysorus: mNUIIEBBIE TPOAYKTH, OCHOBBI PAIMOHAILHOTO THTAHUS, MOIIINE CpPEICTBa,
JICKApCTBEHHBIC U KOCMETUYECKHE TIpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[IPOI'PAMMLBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOIIMMHCS MpOrpamMm
cpemHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MIPEAMETHBIM). HaydHO-MeTo InYecKoi
OCHOBOM /1 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MIPOrPaMM CpeAHEro o0uiero oopa3oBaHus
SIBJIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-ICATCIILHOCTHBIM IOAXOJOM B CTPYKTYypE JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHUSI TMpenMera «XWMHS» Ha YpOBHE CpEIHEro o0O0Imero oOpa3oBaHUS BBIJACICHBI CIEAYIONINE
COCTaBJISIOIIHE:

OCO3HaHHE OOYYAIOUIUMHCS POCCHMCKOM TpaXTAHCKOW HWACHTMYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH W CAMOOIIPE/ICIICHHIO;

HaJIMYMe MOTHUBAIUN K O0YYCHUIO;

I[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TMYHOCTH HAa OCHOBE KJIFOYEBBIX [EHHOCTEH U
HCTOPUYECKHUX TPATUIUil 0a30BOI HAYKH XHUMHH;

TOTOBHOCTh M CITOCOOHOCTh OOYYaroIIMXCsS PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMHU YCTAaHOBKAMH, TIPUCYIITUMHU IEIIOCTHONW CUCTEME XUMHYECKOTO 00pa3oBaHMUS;

HaJIW4Yue TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTHM CTaBUTh II€IM U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMIHOCTHBIE PE3YJIbTaThl OCBOCHHUS TpeaMeTa «XUMUS» JIOCTHTAIOTCS B EAMHCTBE YYeOHOU W
BOCIIUTATEILHOW JIEATEIPHOCTH B COOTBETCTBHHM C TYMAHHCTHYECKHMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSMHU U HJI€ATTAMHU POCCUICKOTO TPasKIAaHCKOTO OOIIECTBA, MPUHATHIMU B O0IIIECTBE
HOpPMaMH W TIpaBHJIAMHU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH TpOIlEcCCaM CaMOTO3HAHMsS, CaMOPAa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTHA OOYUJAOIIIUXCS.

JIMIHOCTHBIE PE3yJbTaThl OCBOCHUS IMpeaMeTa «XHUMHS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENHHON U MPAKTUYECKOW AEATEIHbHOCTH OOYYAIOIIMUXCS IO pealu3allid MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUS 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX NPaB M O0S3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPABOTIOPSIKY;

MPEJICTABJICHHSI O COLUATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIECHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW NEATEIHHOCTH MPH CO3/IaHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHWsI, JIOTUKY U apryMEHTBhI JAPYTUX NpU
aHaJlM3e Pa3INYHbIX BUJOB YU€OHOU NeATEIbHOCTH,

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS



LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaCJIeJUI0 OT€YECTBEHHOW XUMHH;

YBaXEHHMsI K MPOLECCY TBOpUYECTBA B OOJACTH TEOPHUM U MPAKTUYECKOIO MPUMEHEHHS] XUMUH,
OCO3HAHUsl TOrO, 4YTO JOCTHXKEHUS HAyKH €CTh pPE3YJNbTaT JUIMTENbHBIX HAOIIOJCHUN, KPOIMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MTOUCKOB, MOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U IO3HAaBAaTEJIbHBIX MOTHBOB B IOJYyYEHHUH U MOCIEAYIOLIEM aHanu3e HHPOpMaluu o
MEePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OLIGHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMH, WU T[PUHUMATDH
OCO3HaHHbIE PEIIeHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILICHUBATH CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH C MO3UIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUHN ITHX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS [IEHHOCTEH 3I0pOBOro M 0e30macHoro obpasa KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 37I0POBBIO;

COOJIIO/ICHHST TIPaBHJI OE30MIACHOTO OOpAIICHUsI C BEIIECTBAMU B OBITY, MMOBCETHEBHOW XKM3HHU U B
TPYJIOBOM AESITENbHOCTH;

MOHUMAHUS I[IEHHOCTH MPaBWJI HMHIWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOTrO IMOBEACHUS B
CUTYaIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJICTBUN U HEMPUSTHUS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMITETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIBCKON IESATEIBLHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX IESITEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PEUICHUHU MPAKTHUUYECKUX 3ajau COIMAILHOW HANpaBICHHOCTH (B
paMKax CBOEro Kiiacca, IIIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Npodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYadbHOW TpaeKTOpUM OOpa3oBaHUs, OymylIei
npodeccun W pealn3alui COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTHYECKHU 11e71ecO00pa3HOro OTHOMIEHUSI K MPHUPOJIe, KaK HCTOYHHUKY CYIIECTBOBAHUS >KM3HU HA
3emie;

MMOHUMaHUS TI100aJTFHOTO XapaKTepa IKOJOTUUECKHUX MPOOIeM, BIUSHUS YKOHOMHUYECKUX MTPOIIECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIIBHON CPEbL;

OCO3HAaHUS HEOOXOIUMOCTH WCIONIb30BAaHUSA JOCTHMIKEHUH XUMHUU I PEIIeHUS BOIPOCOB
PaIrMoOHAIBFHOTO TPUPO/IOTIOIH30BAHNS,

AKTHUBHOTO HENPUATUS JEHUCTBHM, NMPUHOCALIMX BpEI OKPYKAKOLIEH NPUPOJHON cpele, yMEHUs
MPOTHO3UPOBATh HEONATOMPHITHBIE DKOJIOTHMYECKHE TOCIEACTBHS MNPEANPHHUMAEMBbIX EeUCTBUHA |
MpeA0TBpaIIaTh UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTHYECKOIO MBIIIJICHHS, SKOJIOTHYECKON KYJIbTYpbI, OMbITa JESTEIbHOCTH
9KOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI pPyKOBOJCTBOBATHCSI UMHU B MTO3HABATEIBHON, KOMMYHUKATUBHOM
Y COLIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MTPOTUBOCTOSATH UACOJIOTHH XeMohoonw;

7) HIEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
0OIIIeCTBEHHON MTPAKTUKH;



MOHMMaHMsl CHeNU(PUKY XMMHUU KaK HayKd, OCO3HaHUs €€ posid B (POPMHPOBAHUU DPALUOHATBHOTO
Hay4YHOTO MBIIIJIEHHUS, CO3JIaHMM LEJIOCTHOTO IPEJICTAaBICHUS 00 OKpY)KaloLleM MHUpE KaK O €IUHCTBE
IIPUPO/ABl U YEJIOBEKA, B IO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUU MPOOJIEM COXpPaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAUYUMOCTHM XUMMM JJIsi COBPEMEHHOM UIUBWIM3aLUU: B €€
I'YMaHMCTUYECKOM HaIpaBIEHHOCTH U BaKHOW POJM B CO3/1aHUM HOBOW 0a3bl MaTepUaIbHOM KyJIbTYpBI,
pelIeHHH TI00AIBHBIX MPOOJEM YCTOMYMBOTO DPAa3BUTHUS 4YEIOBEUYECTBA — CHIPbEBOM, IHEPTrEeTHUECKOM,
MUIIEBOM M SKOJIOTUYECKOH O€30MacHOCTH, B PAa3sBUTHHM MEIUIUHBI, OOECIIEYCHUU YCIIOBHI YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOM JKU3HU KaXKJ0TI0 YjeHa O0IeCTBa;

€CTECTBCHHO-HAYYHOM I'PAMOTHOCTHU: IIOHUMAaHMs CYLHIHOCTU METOJIOB IIO3HAHUS, UCIOJIb3YEMBIX B
€CTeCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIONB30BAaTh IOJydaeMble 3HAHUS JUIS aHAIW3a U OOBACHEHHS
SBIICHUNA OKPY)KAIOIIETO MHUPAa W NPOUCXOIAMUX B HEM HM3MEHEHWH, YMEHHs JelaTb OOOCHOBaHHbBIC
3aKJIIOYEHHsT HAa OCHOBE HAyyHbIX (DAKTOB M HMEIOIIUXCA JaHHBIX C IEJIBIO0 IMOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHYECKHE 3HAHUS [UIsI PEUICHHs MpodiieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpECca K O3HAHUIO U HCCIIEN0BATENIBCKON JESATEIHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEIMpPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMHU TMIOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpohecCHOHATBHON IeATEIbHOCTH.

METAIIPEIJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YU€OHOTO TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO OOIIEeTOo
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC T (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCA  MEKTUCITUTUIMHAPHBIC
(MexXTpenMeTHbIe) OOIeHAyYHbIe TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
crenu(uKy METOJOB MO3HAHHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, SHEPTHs,
SIBJICHUE, TIPOIIECC, CUCTeMa, HAy4YHBIA (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeIOBaHNE, HAOII0ICHUE, H3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yHHUBEpCalIbHbIE Yy4deOHble JeicTBHS (MO3HABATENbHBIE, KOMMYHHMKATHBHBIC, pETYJISITHUBHbBIE),
obecnieunBaromue ¢GopMupoBaHue (YHKIIMOHATBHOW TPAMOTHOCTH U  COLUMATBHOM KOMIETCHIINH
00yJaronuxcs;

CIOCOOHOCTh OOYYaroIIMXCs UCIOJIB30BaTh OCBOSCHHBIC MEKIUCIUIUTMHAPHBIC, MHUPOBO33PECHUYCCKHE
3HAHUS U YHUBEPCAJIbHbBIE YUeOHbIe EHCTBUS B TIO3HABATEILHOM U COIIMALHOM MTPaKTUKE.

MeTtanpeaMeTHble  pe3yNIbTaThI OTpaXKaroT OBJIQJICHHE YHHUBEPCATbHBIMU y4eOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJIATUBHBIMH JICHCTBUSMHU.

OByajieHne YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPE/CIIATh eI JEATEIBbHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPHH WX JIOCTHIKCHHS, COOTHOCHTH
PE3YIIbTAThI NEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

WCIOJIb30BaTh MPH OCBOCHHM 3HAHWN MPHUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICTSATh XapaKTEepHbBIE
MPU3HAKYA TIOHITHNA W yCTaHABIMBATh MX B3aHMMOCBS3b, MCIOIH30BAaTh COOTBETCTBYIOIIUE TOHSATHUS JUIS
O0OBSCHEHHS OTJEIBHBIX (DaKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIIMHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHABIIMBATh TPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIY N3YIaeMbIMH SIBJICHUSIMH,

CTPOUTH JIOTUYECKHE pacCyXICHUs (MHIYKTUBHBIC, JCAyKTHBHBIC, [0 AaHAJIOTUH), BBISBISTH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHHUS;



IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOJIb3YEMbIE B XMMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENbHBIE IPEJICTABICHUS — XUMHUYECKHUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHYECcKas
¢dopmyna, ypaBHEHHE XUMHUYECKOW pEaKIuu — NPU PELUICHUH Y4EeOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX
3a/1a4, NPUMEHATh Ha3BaHHbIE MOJIEIbHBIE IPEACTABICHUS [UIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB M XUMHUECKUX PEaKLUH.

2) 0a3oBble HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

¢dbopMyIHMpOBaTh IETU MU 3a7aydl HCCIEIOBAHUS, WCIOJIH30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OopMyJIHpPOBaHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI Ul (POPMUPOBAHUS TUIIOTE3bI
10 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIa/IETh HABbIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEJACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHMS HAOMIOAATh 3a XOAOM IPOLECCa, CAMOCTOSTENbHO IPOTHO3UPOBATH €Tro
pe3yabTar, (GopMyJiupoBaTh OOOOLIECHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEI0BaHMsI, COCTaBJIATh 0OOCHOBAHHBIM OTUYET O MPOJieIaHHOM paboTe;

npUOOpEeTaTh ONBIT YYEHWYECKOH HCCIIEOBATENIbCKOM W TPOEKTHOW JEATENBHOCTH, IPOSIBISATH
CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKUX 3a/ad,
IIPUMEHEHMIO PA3JINYHbIX METO/I0B O3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATLCS B pa3IMUHbIX MCTOYHMKAX HMHGPOpManuu (HAydyHO-TIONYJSpHAs JHUTepaTypa
XHUMHAYECKOTO COJICp)KaHUsl, CIPaBOYHBIE MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBaTh HH(OPMAIIHIO
pasNUyHbBIX BUAOB M (GOpPM  IPEICTABICHHs, KPUTUYECKM OLIEHUBaThb €€ JOCTOBEPHOCTb U
HEMPOTHBOPEUYUBOCTb;

(GbopMynpoBaTh 3ampOChl U NMPUMEHATH Pa3IUYHbIE METOJbI MPU MOUCKE W 0TOOpe HMHpOpManuu,
HE0OXO0IMMOM ISl BHITTOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

PUOOPETaTh OMBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMaIbHYIO (hopMy mIpenacTtaBieHus HHpopmanuu (cxemsbl, rpadukw,
yarpamMmbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4YHBIN S3bIK B KaueCTBE CPEJACTBAa MpH paboTe ¢ XUMHUYECKOW HH( OpMaIHen:
OPUMEHATh MEXNpeaAMeTHble ((pu3nueckue M MaTeMaTHYeCKHWe) 3HAKM M CHUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aaBaTh BONPOCHI [0 CYIIECTBY OOCYKZaeMol TeMbl B XOA€ JHajIora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIHPOBATH CBOM MPEIOKEHHS OTHOCHTEIHHO BBIMOJIHEHUS MPEA0OKEHHON
3aJ1auy;

BBICTYNIaTh C  IPE3EHTAlMENl  pe3ylbTaTOB  IIO3HABATEJIBHOM  EATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIINOJHEHUM XUMHUYECKOIO HKCIIEPUMEHTA,
MPAKTUYECKON pabOThI M0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaau3alliid y4eOHOTro MpoeKTa U
(GbopMynpoBaTh BBIBOJIBI MO PE3ybTaTaM MPOBEAEHHBIX HUCCIEIOBAaHUM MYTEM COTJIACOBAHUS MO3UIMHA B
xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OBiaieHne YHUBEPCAIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO JESATEIbHOCTD, ONpenesss eé
LN M 33[a4d, KOHTPOJIUPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeAIaraeéMblil aaropuTm
JeWCTBUI TpU BBIMOJHEHUH Y4Y€OHBIX M HCCIEIOBATENbCKUX 3a1ad, BhIOMpaTh HauOonee 3(QeKTHBHBIHN
CIOCO0 MX PEIICHUs C YU4ETOM MOIY4YEeHHUS! HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX PEAKIIMIX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC



[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOpPMHUPOBAHHOCTD TMPEJICTABICHUNH O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpA, POJIM XUMHUH B MIO3HAHUH SBJICHUNA MPUPOIBI, B POPMUPOBAHUY MBIIIICHUS U KYJAbTYPHI IMYHOCTH, €€
(YHKIMOHATBPHON TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PEUICHHs NPAKTHUYECKUX 337ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[J0POBBIO U IIPUPOTHOMN Cpelie;

BJIQJICHHE CHUCTEeMOM XHMMMYECKHUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAIOIINE MOHSITHS
(XMMHYECKMIT ~ JJIIEMEHT,  aTroM, OJJEKTPOHHas  O00OJOYKa  aToMa,  MOJIEKyJa,  BaJCHTHOCTH,
AJIEKTPOOTPHUIIATEIILHOCT, XUMHUYECKasi CB3b, CTPYKTypHast (opmyna (pa3BEépHyTas U COKpaméHHas),
MOJIb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM, YIIepOAHBIN CKeleT, (PyHKIMOHAJIbHAs TpyIa, pajuka,
M30MepHsl, U30MEPbI, TOMOJIOTUYECKUN pAZl, TOMOJIOTH, YTIJIEBOJOPOJbI, KHUCIOPOJI M a30TCOJEpIKalllue
COEIMHEHMS, MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHMSI); TEOPUU U
3aKOHBI (TEOpUsl CTPOEHUsI OpraHuyeckux BeuiectB A. M. byrnepoBa, 3aKk0H COXpaHEHHsS] MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHHU; MHUPOBO33PEHUYECKHE 3HAHMS, JEKaIlMe B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHIA, (DaKTOIOrHUECKHUEe CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH W OE30MIaCHOM HCIIOJIb30BAaHUHM BAXKHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY H
[IPaKTUYECKOMN AESITEIbHOCTU YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIE MPU3HAKU TMOHATHH, YCTaHAaBIUBATh UX
B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHH
OPraHNYeCKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh ~ YMEHHH  HCHOJB30BATH XHMHUYECKYI0 CHMBOJIMKY JUIS  COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpam€HHON) (OpMyn OpraHu4ecKuX BEIIECTB H
yYpaBHEHUH XUMHUYECKHX pEaKlMi, M3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPHUHAJICKHOCTh M3YUYEHHBIX OPraHMYECKHX BEIIECTB
[0 X COCTAaBYy U CTPOCHMIO K ONpEAENEHHOMY KIAacCy/TpyIIe COeIMHEHUH (YriIeBOAOPOAbI, KUCIOPOa U
a30TcoJiepKalllie COEAMHEHUS, BBICOKOMOJIEKYJSIPDHBIE COEAMHEHUs), [JaBaTb MM Ha3BaHUSA IO
cucremarndeckoir HomeHkiarype (IUPAC), a Taxke NPHUBOAWTH TPWUBHAIBHBIE HA3BaHUS OTICIBHBIX
OpPraHMYECKUX BEUIECTB (3TUJICH, IPONWIEH, alleTUIIEH, STUICHIJIUKOIb, TIMIEPUH, (PeHOd, (opManbIerul,
aleTanbJeruy, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTE€ApUHOBAs KHCJIOTa,
TJII0K03a, PPYKTO3a, Kpaxmall, LeJUTi0103a, IIIUILNH);

c(OPMUPOBAHHOCTh YMEHHUSI OINPEAETATh BUIbl XUMUYECKOW CBSI3M B OPraHMUYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MOJIOKEHHSI TEOPUHM CTPOSHUS OpraHMYECcKUX BemecTB A. M.
BytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
MAacchl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOWCTBA TUIWYHBIX NPEJICTABUTENECH pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIeCTB (METaH, 3TaH, ITHJIEH,
NpONMIeH, aueTwieH, Oyraguen-1,3, merunOyraauen-1,3, OGeH30J7, METaHOJ, 3TAaHOJ, 3TUJIEHTIUKOIIb,
TIIMLIEpPUH, (EHOJ, aleTaableru]l, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmai, IeJUIHI03a,
aMUHOYKCYCHasl ~KHCJIOTa), WIUIIOCTPUPOBaTh TI'€HETHUYECKYI0 CBSA3b MEXKIYy HHUMHU YypaBHEHUSMU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIMHA C UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOAOPOAHOTO ChIpbS (HE(Tb,
MIPUPOJIHBIN Ta3, Yrojhb), CIIOCOOBI X MEPEPAOOTKH U MPAKTUIECKOE TPUMEHEHUE TTPOTYKTOB NIEPepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUM MPOBOANUTH BBIYUCIICHUS M0 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBAa MCXOJHOTO BEIECTBA WJIM NMPOJAYKTa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OpMHUPOBAHHOCTh YMEHHI BIIaJ€Th CUCTEMON 3HAHUII 00 OCHOBHBIX METOJaX Hay4yHOrO MO3HAHMS,
UCIOJIb3YEMBIX B XHMHUHU TPH H3YUYEHHUU BEIIECTB W XUMHUYECKHX SIBICHUN (HAOII0JeHUe, HU3MEpeHue,



SKCIIEPUMEHT, MOJEIUPOBAHKE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIs IPUHATUS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUja IOJNH30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHBEIM 000pyZIOBaHHEM, a TakKe IMpaBWiIa OOpAIlIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBINOJHATH XUMUYECKUN SKCIIEPUMEHT (IIPEBpAICHUS
OpraHWYECKUX BEIIECTB MPH HArpeBaHHUM, MOJYYCHHE STHIIEHA M U3YYCHHE €ro CBOMCTB, KaUue€CTBEHHbBIC
pEeaKIuy OpPraHUYeCKHX BEIIECTB, JEHATypalus OCNKOB IMPH HArpeBaHWH, LBETHBIC PEAKIUU OCIKOB) B
COOTBETCTBUM C IpPAaBHJIAMU TEXHUKHU O€30MACHOCTH MPH OOpallleHHH C BEIIECTBAMU U JIAOOPATOPHBIM
000py/nOBaHUEM, MPEJCTABISATh PE3yIbTaThl XMMHUYECKOTO AIKCIEPUMEHTa B (OpME 3allucu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii U GOpMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, MOTYyIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpeIcTBa MaccoBor nHpopMaluu, IHTepHET u Jpyrux);

c(OpPMUPOBAHHOCTh YMEHMI COONIOAATh MpaBUjla HKOJIOTMYECKU IIeIeCOOOpa3HOro IMOBEICHHS B
OBITY U TPYJOBOU JIEATEIHPHOCTHU B LEJISAX COXPAHEHHS CBOETO 37]0POBBS M OKPYKAIOIIEH MTPUPOJTHON CPEIIbI,
OCO3HaBaTh OMACHOCTb BO3JICUCTBUS HAa JKUBBIC OPraHU3MbI OINPEACIEHHBIX OPraHMYECKUX BEIIECTB,
noHumMasi cMmbic nokasarens [1JIK, mosicHsaTe Ha nmpumepax crocoObl YMEHBIUICHHUS U MPEAOTBPAIICHUS UX
BPEHOT0 BO3JECHCTBUS HA OPTaHU3M YEJIOBEKa;

VIS O0YYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMECHHE NPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHYECKUX SIBJICHHI;

JUIS CTIETIBIX M CJIA0OBHUIALIMX OOYYArOMIMXCS: YMEHHE HUCIIOJb30BaTh PeIbe(HO-TOUCUHYIO CUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
Pa3ac/ioB U TEM Konrtpoabsnbsie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NporpaMMsl padoTsI padoThbI
pecypcol

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH

IIpeamer
OpPraHUYECKON XUMUH.
Teopus crpoenus

11 3
OpPraHUYECKUX
coennHeHul A. M.
byrneposa
Hroro no pasneny 3
Pa3znea 2. YrieBoaopoanbl
IIpenenbubie
2.1 yII€BOJOPOABI — 2
aJIKaHbI
HenpenensHubie
2.2 yTJ1€BOJIOPO/IBIL: 6 1
QJIKEHBI, aJIKAIUEHBI,




AJIKMHBbI

53 ApoMaThyeckue
' YIIIEBOAOPOIbI

IIpuponusie
HUCTOYHUKH

2.4 3 1
YTJIIEBONOPOIOB U UX

nepepaboTka

Wtoro mo paszneny 13

Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1 Crnupter. @enon 3
AJLIeruael.
3.2 KapOoHOBBIE KUCITOTHI. 7
Crnoxubie 3¢upbl
3.3 YrineBoabt 3 1
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

AMUHEL
4.1 AMVHOKHCIIOTEL. 3
benku
Hroro no paszneny 3

Paspen S. BeicokoMoJIeKy A pHbIe COeUHEHUSA

51 IInacTMaccel. 9
' Kayuyku. BonokHa
Hroro no pasneny 2
OBIIEE KOJIMYECTBO 34 ’

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne o/ Tema ypoka Bcero Hara HMara paxr
4acos IUIaH

1 IIpeamer opranndecKko XuMuu, e€ 1 04.09
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus ctpoeHust OpraHUYEeCKUX

2 coenunennii A. M. bytieposa, e€ 0oCHOBHBIC 1 11.09
MIOJIOKEHHUS
[IpencraBienue o Kki1accuPpUKaUU

3 oprannyeckux BemiecTB. Homenkiarypa 1 18.09
(cucremaTuveckas) U TpPUBHAIILHBIC
HAa3BaHMsI OPTaHUYECKHX BEIIECTB

4 AJIKaHBbI: COCTanI/I CTpPOCHHUE, 1 5509
TOMOJIOTHYECKUUN PsijT

5 MeraH u 3TaH — npocrenmue 1 02.10
IIPEICTaBUTENN aJTKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 09.10

7 OTUieH U NPONUIEH — IpocTeiine 1 16.10
MIPEICTaBUTENH aJTKEHOB

8 [Tpaktrueckas padota Ne 1. «I[lonyuenue 1 23.10
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY
Anxaguensl. byraguen-1,3 n

9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMS,

10 TOMOJIOTUYECKHM psAll. AUETUIIEH — 1
MIPOCTENIINN TPECTABUTEND aJTKUHOB

11 Brruucnenus no ypaBHEHHUIO XUMHUYECKOU 1
peakuuu

12 ApeHsbl: 0eH3011 1 TOIyoJ. TOKCHUHOCTh 1
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB, 1
MPUHAUISKAIUX K Pa3IMYHbIM KJIaccaM
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE 1
ra3bl, HeTh U IPOYKTHI €€ repepadboTKu
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC 1
ra3bl, HeTh U IPOYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeny 1

«YTII€BOIOPOABD)




Hpe;[eanble OIHOATOMHBIC CIIUPTHI:

17 METaHOJI ¥ 3TaHo1. BomoponHas cBs3b 1

18 MHOroaToMHbI€ CIUPTHI: TUIICHTIUKOIb U 1
TIIMLEPUH

19 DeHO: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE U 1
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

20 Anpnerusl: GopMaNbaeTUA U 1
areTanpaerul. ALeToH

21 OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE 1
KHCIIOTBI: MypaBbUHAs U YKCYCHAsI

99 [IpakTuueckas padbora Ne 2. «CBoiicTBa 1
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBasi M OJIGMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHCIIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX 1
KHCJIOT, UX MOIOIIIEE JCUCTBHIE
CrnosxHble 3(hUpbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1
3¢upoB

26 XKupsr: runponus, npuMeHeHue, 1
OuoJI0rHYecKas pojib )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.

27 Baxneitmme npeacTaBuTeNN: TIIOK03a, 1
¢bpykTo3a, caxaposa

08 Kpaxman u 1emiosno3a Kak mpupoHbIe 1
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoaconepxaiine opraHuuecKue 1
COEIMHEHUS»

30 AMUWHBI: METHJIAMHUH W aHUJITHH 1
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpraHUYECKUE COCANHEHUS, UX 1
ouonornyeckoe 3HaueHue. IlenTuanl

39 benku kak npupoHbie 1
BBICOKOMOJIEKYIISIPHBIE COEMHEHUS

33 OCHOBHBIE TIOHSTHS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN. 1
[TnacTmacchl, kKaydyku, BOJOKHA
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