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HOACHUTEJBHASA 3AIINCKA.

[Iporpamma mo XMMHH Ha YpOBHE CpelHero oluiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS (erepanbHO 00pa30BaTENbHOM MPOrPaMMBI CPEIHEr0
obmero ob6paszoBanus (POII COO), mnpeacraBiaeHHBIX B dDenepadbHOM TOCYAaPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro mpeaMmeTa
«Xumus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3ymUX OCHOBHBIE
o0Opa3oBaTeNnbHbIe NMPOTPAMMbI, U OCHOBHBIX MOJOXXKeHUN «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepannn Ha nepuon Ao 2025 rona» (Pacnopsbxenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl 10 XUMUH, K ONMPEIIEICHUIO 00IIel cTpaTeruu
oOyueHusi, BOCHUTAHUS U Pa3BUTUA O0y4aIOUINXCs CPEACTBAMH y4eOHOro mpeaMera « XUMHs IS
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KOHIENTyalbHble nojoxeHus PI'OC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHHI K ypOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — o0pa3oBaHWE,  IOJlydaeMO€  BBITYCKHHKaMHd  00mIeo0pa3oBaTeIbHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThio MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIUM
ATarioM peau3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHCTEME XHMMHUYECKOro OOpa3oBaHMs. ODTU LEHHOCTU KacaroTCsl MO3HAHHS 3aKOHOB
npuposl, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIBTYphI YEIOBEKA, a TAKIKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 3JI0pPOBBIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYaIOIIMXCS HAa ypOBHE CpelHEro oOuiero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npenMera «XUMHUsS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IIPOrpaMMe M0 XUMHUH C
yuéToM cnenn(UKH HAyKH XUMHHM, €€ 3HAUCHHs B MO3HAHWH MPHUPOIBI U B MATEPUATBHOHN JKU3HU
o0miecTBa, a Takke ¢ Y4€ToM OOLIMX Iiesied W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYIO0 poJib B COBPEMEHHOMU
LUMBUJIM3AlMU, B CO3JaHUM HOBOM 0a3bl MarepHalbHON KyiabTypbhl. OHa BHOCHUT CBOWM BKJIaJ B
(dbopMHpOBaHKE PAlIMOHAILHOIO HAYYHOTO MBIIIJIEHNS, B CO3/IaHHE 1I€JIOCTHOTO MPEJICTABICHHS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE IPUPOJBI U YeJIOBEKa, KOTopoe (HOpMHUpPYETCs B XUMHUH Ha
OCHOBE NOHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BELLECTB, UX CBOMCTBAMM U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYIMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTajla HEOTHEMIIEMOMN
YaCThI0 MUPOBOM KYyJBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPYyJIa U KHU3HH KaKJ0T0 YJIeHa
obOmiectBa. CoBpeMeHHass XMMHUsSI KaK HayKa cCO3uJaTesibHas, KaKk HayKa BBICOKHMX TEXHOJIOTUM
HalpaBsJieHa Ha pelleHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECcKO, MUIEBOM, IKOJOrMUECKONH OE30MaCHOCTH U OXpaHbl 370POBBSI.

B cootBercTBMM ¢ OOmMMH LENSIMH M HOPUHIMIIAMH CpeIHEro oOIero oOpa3oBaHMS
conepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpPHYIO MOATOTOBKY OOY4YaloIIMXCs, HEOOXOAUMYIO WM JUIS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsromumMu npeameTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckasi XUuMHs»
n «O01as u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsSI KOTOPBIX SBJSIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHHWN MO HEOPTaHMYECKOW XMMMHU (C BKJIIOUEHHEM 3HaHUH M3



o01ieit XuMUM) U opranudeckoi Xxumun. @OpMUpPOBaHUE JAaHHON CUCTEMbl 3HAHUH NMPH W3YUYECHUH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCErO MHOTI00Opas3us BEIIECTB Ha OCHOBE
00IIMX TIOHSTH, 3aKOHOB ¥ TCOPUN XHUMUHU.

CrpykTypa conepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas 1 HeopraHudeckas
XUMUsD» cpopMUpOBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOAXO0JA K H3YYEHHIO
y4yeOHOro marepuaiga u OOYCJIOBJIEHAa HCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUK Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ecKOM XHMMHMM BEILIECTBA
paccMaTpuBarOTCAd Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHsS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKHX M DJIEKTPOHHBIX IPEICTABICHHUNH O CTPOCHHMHM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB 0O
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyeckod XUMHHU IOJIy4aroT
pa3BuTHE C(OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00mero oOpa3oBaHUs IEpBOHAYAIIbHBIE
IIPEJCTABICHUS O XUMHUYECKOW CBSI3M, KJIACCHU(UMKALMOHHBIX IMpH3HAKaX BELIECTB, 3aBUCHUMOCTHU
CBOJCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOr0 ypOBHS paccMaTpUBACTCS
U3yYeHHBI Ha YpOBHE OCHOBHOIO 0Omero o0pa3oBaHHs TEOPETUYECKMH MaTepual U
(aKTOJIOrMUECKUE CBEJCHHUS O BELIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi 1 HeopraHudeckas XUMHs» OO0y4aroIIMMCsl IMPEIOCTaBIIAETCS BO3MOXKHOCTH OCO3HATh
3HAYEHHUE MEPUOJUUECKOI0 3aKOHa € 00ILETEOPETUYECKIX U METOI0JIOTMYECKUX MO3ULUI, TITy0xe
MOHATh UCTOPHUYECKOE U3MEHEHNE (PYHKIMI 3TOro 3akoHa — OT 00o0Imaroei 10 00bsACHSIoIEH U
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O Ba)KHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
IIPUMEHEHUH, & TaKXKe O XMMHUYECKHUX pPEaKLHUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHHUS
nononHserca B Kypcax 10 m 11  KiaccoB 2neMEHTaMM  COACpXKAHMS, HMMEIOIINUMU
KYJIBTYpOJIOTHUECKUI M NPUKIAAHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT [OHUMAHUIO
B3aMMOCBSA3M XUMHUHM C JpPYIMMH HayKaMH, pPAacKpbIBalOT €€ posib B II03HABATEJIbHOM U
[IPaKTUYECKON JESTEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBOXKEHHUSI K IHpOILECCY
TBOpYECTBAa B 00JACTU TEOPUM M IMPAKTHYECKHX NPHIOKEHUH XUMHH, OMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO M NPUMEHATh €€ Ui MOMOJHEHWs 3HaHWM, pelieHus
HMHTEJUIEKTYAJIBHBIX M 3KCHEPUMEHTAIBHBIX HMCCIEIOBAaTEIbCKUX 3a1ad. B menom coaepkanue
y4eOHOro npenmera «XHMHsS» JAaHHOTO YPOBHS M3y4eHHs OPHUEHTHPOBAHO Ha (OpPMUpOBaHUE Y
00yJaroImuxcss MUPOBO33PEHUECKOW OCHOBBI JUIsl MOHUMaHUs (uiaocodckux uaen, Takux Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHMYECKOrO0 W OPraHM4ecKoro Mupa, oOyCIOBIEHHOCTb CBOWMCTB
BEILIECTB UX COCTAaBOM M CTPOECHHEM, ITO3HABAEMOCTh IIPUPOHBIX SIBJICHUM ITYTEM 3KCIIEPUMEHTA U
pelieHusl TMPOTUBOPEUM MeXAy HOBBIMH (aKTaMHM M TEOPETUYECKMMHU MPEINOChIIKAMH,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM HKOJIOTMYECKUX MpodieM, a Takxke HpobieM cOepexeHHs
JSHEPIreTHUYECKUX PECYPCOB, CHIPbs, CO3/IaHNsI HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B nnane perienust 3a1ay BOCIIUTAHUS, Pa3BUTHS U COLMAIN3ALNY 00YYaIOIINUXCSl PUHSATHIE
IIPOrpaMMOil 0 XUMHMM HOJAXOJbl K OIPEAEICHUIO COACPKAHMS W IIOCTPOEHMS IIperMeTa
npeaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeHCcTBUH, UMeromux 0azoBoe
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JESITENbHOCTU: pelIeHUs MpobieM, MorcKa, aHanu3a U o0paboTKu
nH(popMaluy, HEOOXOAMMBIX Ui MPHOOPETEHUS OIbITa MPAKTHYECKOH M HCCIIeI0BaTeNbCKON
NEeSATENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUM XUMUH.



B mpakTuke npenogaBaHusi XUMHH KaK HA YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHusl, TaK U Ha
YPOBHE CpemHero oOmiero oOpa3oBaHMs, NPHU OIMPENCICHHH COJEPKATEILHON XapaKTePUCTHKU
Huene W3ydeHHWsl MpeAMeTa HampaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTH  TPATUIMOHHO
npu3HaéTess  (GOpMUPOBAaHME OCHOB XUMHYECKOM HayKd Kak O00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKONU JEATEILHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJIMYECKOW TOUKHM 3PEHHS TAaKOM MOJXOJ K OINPECICHHUIO Ielell H3ydeHUus
Mpe/IMeTa SIBJISIETCS BIIOJIHE OIPAaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJaBHBIMU LEISIMHM H3Y4YeHUS mpeamera «XuUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIOTCS:

e (QopmupoBaHME CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIed CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JI€KaT KIIOUEBbIE IOHSTHS,
(dyHIaMEHTAIbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHEC S3bIKa HAYKH, yCBOCHUE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOrO Xapakrepa,
03HAKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue W pa3BUTHE TPEICTABICHUH O HAyYHBIX METOAAX MO3HAHHS BEUIECTB U
XUMHUYECKUX PEaKIui, HEOOXOAUMBIX A MPUOOPETeHUS YMEHUH OpHUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHUUYECKHUX SIBJICHUH, UMEIOIIMX MECTO B MPHUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOM JKU3HH;

e pa3BHUTHE YMEHUH U CIIOCOOOB JEATECILHOCTH, CBSI3aHHBIX ¢ HAOIIOJCHNEM U OOBSICHCHHEM
XUMHAYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBWJ Oe30macHoro oOpameHus ¢
BEIIECTBAMH.

Hapsiny ¢ stum, conepkaTenbHas XapakTEepUCTUKa IeNiel W 3aJa4y U3Y4YeHHs IpeaMmeTa B
rporpaMme Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMHU MPHUOPUTETAMH B
cucteMe cpeaHero obumiero oopasoanusi. CerojiHs B NPENOJaBaHUM XUMUU B OOJBIIEH CTENEeHU
oTHaETCs MPEANOYTeHHE MPAKTUIECKO KOMIIOHEHTE CO/Iep KaHUs 00y4YeHHsI, OpHEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00111€00pa30BaTeNbHON OpraHu3aIuy, BiIaICIoero He HabopoM 3HaHU,
a (YHKIHMOHAIBHOM TI'PAMOTHOCTBIO, TO €CTh CHOCO0OAMH W YMEHUSIMH AKTHBHOTO MOJYYCHHS
3HaHUH ¥ MPUMEHEHUS UX B pEeaTbHOM XKU3HU TSI pEIICHUsI TPAaKTUYECKHUX 3a]1ad.

B cBs13u ¢ 3TUM Npu U3y4YEHHUH MpeaMeTa « XUuMUs» TOMUHUPYIOIIee 3HaUeHe MPHOOpeTaoT
TaKue 1eNH U 331a4i, KaK:

ajanTaiusi 00yJarouuxcsi K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MHUpPA, PopMUpOBaHUE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO, COTPYIAHUYECTBY,
CaMOCTOATENIbHOMY MPUHATUIO TPAMOTHBIX PEIICEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHUsX,
CBSA3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

(dhopmupoBaHre y 00yJarOUXCsl KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITNH ), UMEIOIINX
YHUBEpPCAJIbHOE 3HAYCHHUE JIs PA3JIUYHBIX BHUAOB JEATETLHOCTH: PEIICHUS MpoOJeM, TOUCKa,
aHanu3za ¥ o0paboTku WHGOpMANUK, HEOOXOTUMBIX JUIsI MPUOOPETEHHsS OIbITa AEATEeIbHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B IO3HAHWM XUMHUHU, a TaKXKe JUISl OLICHKU C MO3UIMM
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BJIMSHHUS BELIECTB W XUMHYECKHX IPOIIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYAJIBHBIX U TBOPUYECKUX CIOCOOHOCTEH
0o0OyJaromuxcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHWS MO XHMHHU B
COOTBETCTBUM C >KM3HEHHBIMHU IMOTPEOHOCTSMHU, HCIIOIH30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHBIE
TEXHOJIOTHH JIJISl TIOWCKA U aHaIM3a y4eOHOW W HAyYHO-TIOMYJSIpHOW MH(OpMAIUU XUMHUYECKOTO
CoJIep KaHUS;



(hopMUpOBaHHE U PA3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOIII01aTEIPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0OCOOCHHO HEOOXOJAUMEBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUU U ITPOBEICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE Y OOYYaOIIUXCS YOSKIEHHOCTH B TYMAHUCTHYCCKON HAmpaBJICHHOCTH XUMHH,
e€ BAXHOU pOJIM B pEIICHUU TIOOATBHBIX MPOOJIEM pPaIMOHATIBLHOTO MPHUPOIOINOIBE30BAHNUS,
MOTIOJTHEHMSI JYHEPTeTHUYECKUX PECYpCOB W COXPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOr0 OTHOIICHUS K MPHUPOJEC M CBOEMY 370POBbIO, a TAKXKe MPUOOPETCHHS
OIBITa WCIIOJB30BAHUS TOJYYCHHBIX 3HAHWUH A MPUHATHS T'PAMOTHBIX PEIICHUH B CHUTYaIHSX,
CBSI3aHHBIX C XMMHYCCKUMU SIBJICHHUSIMH.

B ydeOHOM mmaHe cpemHero oOmiero oOpa3zoBaHUs TpeaMeT «XUMHS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB NPEAMETHOM 001acTH «ECTeCTBEeHHO-HAYYHBIE PEAMETHD.

OO1mee YMCIO YacoB, OTBEACHHBIX JUIS M3YYCHHS XUMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmero oopasoBanwusi, cocrabisier 34 yacoB B 10 kiacce (1 yac B Heziento)

[obasneH 1 yac B Hegento No KOMMNOHEHTY 06Pa30BaATENIbHOTO yUpeKAeHMA (YacTb dopmupyemas
y4aCTHMKaMu obuLeobpa3oBaTe/ibHbIX OTHOLLIEHWI).

Konunuectso yacos B rog no nporpamme 68 4acos, 2 Yaca B Hegento.

Mporpamma byaet peasnsosaHa 3a 68 Yacos.



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpenMer opraHm4eckold XHMMHHU: €€ BO3HUKHOBEHHUE, PA3BUTUE W 3HAYCHUE B IOJIyYCHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHUsA. CTpyKTypHBIE (POPMYIIBI OpraHUYeCKHUX BemiecTB. ['omomorus, usoMmepusi.
XuMHYecKas CBsI3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEUHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BaHUS BAKHEHIIMX IPEJICTABUTEIEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YCHMs BEINECTB M MX IPEBPALLCHUI: O3HAKOMIICHUE C
o0pa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BELIECTB, HAOJIOIEHNE U ONMCAHNE IEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPALLEHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YrieBogopoabl

ANKaHBL: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeTraH M 3TaH — IpocTeduIne
IIPEJCTAaBUTEININ aJIKaHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMELCHHsI U TOPEHMS),
HaXO0XJIEHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUI psil. DTUIEH M NPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (PU3MUECKMe U XHMMUYECKHE CBOICTBa (peakuMM TI'MIpUPOBAHUS,
raJJOreHUPOBAHUS, TUAPATALluK, OKUCIECHHS U TIOJIMMEPU3allun ), OJydeHHEe U IPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MmetwiOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYCCKHEC
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJNKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALETHIIEH — MpocTeHInit
MPEJCTaBUTENIb AIKHMHOB: COCTaB, CTpPOCHHME, (U3NYECKHE M XUMHUECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTy4YEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAHUSI M HUTPOBAHHUA), MOJYyYeHHE U TpHUMEHEeHHe. Jonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue ceoUcmea (peaxyuu 2aio02eHUpo8anus U HUMpOBAHUs), NOIyUeHUue U
npumernenue.  TokcHMYHOCT  apeHOB. ['eHeTnyeckas  CBsI3b  MEXJYy  YIJIE€BOJOPOAAMH,
MPUHAIEKAITUMH K Pa3IUYHbIM KJIaccaM.

[TpupoaHble MCTOUHUKHU YrieBoopoaoB. IIpupoaHblii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CrnocoOsl nepepaboTku HeTU: Meperonka, KpeKUHr (TEpMUYECKUH,
KaTaJIUTHYECKUi), mupoau3. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B IPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIH yronib U MPOJAYKTHI €0 nepepadoTKH.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALIEHUI: O3HAKOMIIEHUE C
o0pa3laMu I1acTMace, KaydyykoB U pe3uHsl, kKoutekuuun «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJIOB U TaJlOT€HONPOU3BOAHBIX, IPOBEJIEHUE NPAKTUYECKOW paboThI:
MOJIy4eHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHsle 3anaun.




Bbruucrienus o ypaBHEHHIO XUMUYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucaopoacoaepxauye oprannyeckie CoeiHHeHUs!

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M ATAHON: CTpOEHHE, (U3NYECKUE WU
XMMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMM METAJUIaM{, TaJIOT€HOBOJOPOAAMM, TOPEHHE),
IIpUMEHEHHE. BogopoIHbIe CBsI3U MEXy MOJIEKYJIaMH CIIUPTOB. J[eCTBHE METaHOIA U 3TAHOJIA Ha
OpPraHM3M 4YeJIOBEKa.

MHoOroaToMHbl€  CIUPTHI. OTWICHIVIMKOJIb M IJIMLEPUH: CTpOeHHue, (U3NYecKue U
XMMHUYECKHE CBOMCTBA (B3aMMOAEWCTBHUE CO LIEIIOYHBIMM METaNIaMH, KaueCTBEHHAsl peaklMs Ha
MHOT'0aTOMHBIE crnupThl). [lefictBue Ha opranu3m denoBeka. I[IpuMeHeHue TraMIEpUHA U
STWJICHIJINKOJIA.

®eHout: CTpOeHHE MOJIEKYJIbl, GU3NYECKHE U XUMUYECKHUEe CBoMcTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpnerunpl U kemowuvli. DopMaNbIETHA, auETAIBACTUA: CTpPOCHHE, (U3HUYECKHEe U
XMMHUYECKHE CBOWCTBA (peaklMM OKHUCIEHHs M BOCCTAaHOBJEHHS, KAaueCTBEHHbIC pEaKI1H),
IIOJIyYE€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpEJENbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHas M YKCYCHasi KHCIOTBHI:
CTpocHHE, PU3NICCKUE U XUMUYICCKUE CBOMCTBA (CBOWCTBA, 0OIIUE IS Kacca KUCIIOT, PEaKIus
sTepupUKalMM), MoaydyeHHue | npuMeHeHue. CTeapuHOBass U OJEUHOBAas KHUCIOTHI Kak
IIPEJCTAaBUTENIN BBICIIMX KAPOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE JCHCTBHE.

Crnoxable 3(Upbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [HIpONM3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYraeBoapl: cocTaB, Kiaccu(uKauus yrieBofoB (MOHO-, IU- U Mojucaxapuibl). [roko3a —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuauHbIM pacTBOPOM OKCHJIa
cepebpa(l), BoccTaHOBiIEeHHE, OpOKE€HHE TJIIOKO3bl), HAXOXKJIEHHE B IMpPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. Dotocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemmono3a kak npupojHble moiuMmepbl. CTpoeHHe Kpaxmajia U LEJUTIOJO03BI.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUs BEUIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
HaOJI0ICHNE U OMMCaHUE AEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CHHPTOB (OKUCIEeHHE OdTaHoia okcugoM Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelictBue rmuepuHa ¢ ruapokcuaoM menu(ll)), anpaerngoB (oKuclieHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom memu(ll), B3ammoneiicTBre Kpaxmaia ¢ HOJOM),
MIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnsbie 3anaun.

Boruncnenus no ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NMPOYKTA PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTcoaep:kaliye opraHnyeckre coelMHeHusl.

AMUHOKHUCIIOTHL Kak aM(pOTepHble OpraHnyeckue coennHeHus. dusznueckue U XMMHUYECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpUMepe IJIMIUHA). buojornueckoe 3HauYeHUE aMHUHOKHUCIIOT.
ITenrru bl



benku Kak TpUPOIHBIE BHICOKOMOJICKYIISIDHBIE coequHeHus. [lepBuuyHas, BTOpUYHas |
TPETUYHAsl CTPYKTypa O€lKOB. XHUMHUYECKHE CBOMCTBa OEJIKOB: THAPOIHN3, JEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OENKH.

DKClepUMEHTAIbHbIE METOJAbl W3YYEHHs BEIIeCTB U HX MpEeBpalleHHil: HaONIOACHUE U
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JICHATYpalusi OCJIKOB MPU HArpEBaHHUHM, IIBETHBIC PEaKIHH
OEeJIKOB.

BbicokomoiekyisipHble coeJUHEeHUs

OcHOBHbIE TOHSTUSI XHMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIeHb MOJMMEPHU3AINH, CPEIHsIs MOoJieKyIapHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCMHEHUI — OIMMEpH3alts U MOJIUKOHICHCALIUS.

DKCIepUMEHTAJIbHBIE METO/bl M3Y4YEeHHs BEIIECTB M HUX IPEBpAILECHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

Me:xnpeamMeTHbIe CBSI3U.

Peanuzanus MEXINpeAMETHBIX CBA3€H NpU U3yuyeHUM opranuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATUH, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OT/ICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAyYHbIE OHSTHS: SBIICHUE, HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHanM3, CUHTE3, Kiaccu(uKamusi, MEePUOAUYHOCTh, HAONIONEHUE, W3MEpEHHE, JKCIICPHUMEHT,
MO/JICIIUPOBAHUE.

Odwuszuka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YPHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBA, (PM3MUECKHUE BEIHYMHBI U €AUHUIIBI UX
M3MEpEHUsI.

buonorusi: kierka, opraHusM, Ouocdepa, oOMeH BelIeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, KUPbI, PEepPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAeMbIE, TOTLIINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE TPOAYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAHUS, MOIOIINE CPENCTBA,
JICKApCTBEHHBIE U KOCMETHUYECKHE IpEeraparhl, MaTepHaabl U3 MCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.






IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA INIPOTPAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOSHUS OOyUYaAIOIUMHUCS MPOrpaMMm
cpenHero obmiero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOM il pPa3pabOTKH IUIAaHUPYEMBIX pe3YJIbTaTOB OCBOCHUS IPOrpaMm
CpeHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTrBercTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpPE JIMUHOCTHBIX
PE3yJIbTaTOB OCBOCHHMSI MpEAMETa «XHUMHUS» Ha YPOBHE CPEAHET0 001Iero o0pa3oBaHUsl BbIAEICHBI
CJIEIYIOLME COCTABJISIOLINE:

OCO3HAaHHE OOYYAIOIIMMHUCS POCCHMCKOW TPaKJAHCKON HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJCHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH JEATCILHOCTH
[IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMM, TMPHUCYIIUMHU  IIEJIOCTHOM CHUCTEME XHWMHUYECKOTO
o0pa3zoBaHUs;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTHUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTH IEJIU U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yAbTaThl OCBOCHUS MpeaMeTa «XUMUs» TOCTUTAIOTCA B €IMHCTBE YUCOHOU
U BOCIHTATEIbHON JESATENIBHOCTH B COOTBETCTBUM C I'YMaHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJ€allaMd POCCHICKOT0 TPa)kJIaHCKOro O0IIecTBa,
MPUHATHIMU B OOIIECTBE HOpPMaMHM U TpaBUJIaMU TOBEACHHS, CIOCOOCTBYIOIIMMH IIpoIleccam
CaMOITO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JTUMYHOCTH O0YJAFOIINUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxarT c(HOpMHPOBAHHOCTH
OTIbITa MIO3HABATEIHHON U MPAKTHUECKOHN eATEeIbHOCTH 00YUYaIONINXCS M0 pealn3aliy MPUHATHIX B
00111eCcTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUA:

OCO3HaHUs O00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NMPaB U OOS3aHHOCTEH, YBaKCHHS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaxX M TMpaBUJiaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEIBHOCTH MPU CO3JaHHHM Y4YEOHBIX MPOEKTOB,
pelleHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BEITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHUBBI, HAMEPEHHUsI, TIOTUKY U apTyMEHTHI JIPYyTUX
MIPU aHATM3E PA3JIUYHBIX BUJOB YUEOHOU JIEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OTE€UYECTBEHHOU XUMUU;

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yIbTaT JUIUTEIbHBIX HAOIOICHHUHN, KPOTIOTINBBIX
AKCMEPUMEHTAIbHBIX IMOMCKOB, TOCTOSHHOTO TpyAa YUY€HBIX U IPAKTHKOB; UHTEpeca
MO3HABATENBHBIX MOTHBOB B TOJYYEHHWH WU TOCIEAYIOMIEM aHaln3e MHGOPMAIUU O MEepeIOBBIX
JIOCTHKEHHSIX COBPEMEHHOW OT€YECTBEHHOM XUMHUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallH, CBSI3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OLICHUBAaTh CBOE MOBEAEHUE W TOCTYNIKA CBOMX TOBapUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEJCTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMS LIEHHOCTEH 30poBOro u Oe3zomacHoro oOpa3a >KHM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTFOICHHSI TIPABUJT OE30MTACHOTO OOpAIICHHUS C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYAOBOM JEATEIBHOCTH;

MMOHUMAaHHUS [ICHHOCTH NPAaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOr0 MOBEICHUS
B CUTyalUsIX, YIPOXKAIOIINX 3I0POBBIO U KU3HHU JIHOJEH;

OCO3HAHUS TOCIEACTBHA W HENPHUSTHUS BPEAHBIX MPUBBIUCK (YIMOTPEOJIICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCIENOBATEIbCKOW  JIeATeIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U IPYTHX BUAAX ACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3aJad COIHAIbHOU
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHIECKOMY U3y4eHHI0 Tpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUHW 1O XUMHUU;

YBaXKEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaTbHOW TPACKTOPUHU OOpa3oBaHUs, Oyayiien
npodeccun U peanusaluyd COOCTBEHHBIX XMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHUECKU IIeIeCO00Pa3HOT0 OTHOILIEHUS K MPHPOJE, KaK MCTOYHUKY CYIIECTBOBaHUS
JKM3HHU Ha 3emIie;

MMOHUMAaHUS TI00ATBHOTO XapakTepa SKOJOTUYECKHX IMPOOJieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHIKEHUNH XUMHUU JUJIsl PEIISHUs BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HEMPUATUS JCHCTBUN, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHON Cpere,
YMEHHUS TPOTHO3UPOBATH HEOIArONPHUSATHBIE HSKOJOTMYECKHE TOCIEACTBUS MPEATPUHUMACMBIX
JNENUCTBUN U MPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITA
NESATETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUSI pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEIbHOW, KOMMYHHUKATHBHON M COIMAIBHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XUMOPOOHUH;

7) 1EeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOM MPAKTHKH;

MOHUMAHUS CNeNM(UKN XUMUU KaK HAyKd, OCO3HaHHS €€ ponu B (OPMUPOBAHHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEIOCTHOTO TPEICTABICHUS 00 OKpYXKaroIleM



MHPE KaK O €IMHCTBE NPHUPOJIbI U YEIOBEKA, B TO3HAHUU ITPUPOJAHBIX 3aKOHOMEPHOCTEN U PELIEHUU
po0JIeM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOON 3HAYMMOCTH XHUMHH [IJI1 COBPEMEHHOW IMBWIM3AIlMU: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHaTbHOU
KYJIBbTYpPBI, PEIICHUU TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM,
JHEPTeTHYECKOH, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHUU MEIHUIIMHBI, 00ECTICUCHUN
YCJIOBHH YCIICIITHOTO TPY/a U IKOJIOTHYSCKHA KOM(DOPTHOM JKU3HU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIB30BaTh IOJyYaeMble 3HAHUS IS
aHallM3a U OOBSCHEHUS SBIICHUH OKPY)KAIOIIET0 MUPA U IPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS
Jenath 000CHOBAHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAaHHBIX C LEII0
MOJYYEeHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIB30BaTh XUMUUYECKHE 3HAHUS ISl PEIICHUS TPOOJIEM B
peaNbHBIX KU3HEHHBIX CUTYalUsIX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTHM K HENPEephIBHOMY OOpa30BaHHUIO M caMOo00pa3oBaHHIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSIM TPY/Ia B Pa3IMYHbIX cepax MpodeCcCHOHATHLHON ACSITEILHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo mpeaMeTa « XMMUs» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HAYUMBIC IS  (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIONIMXCS MEXIUCIUILTNHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIC TTOHSTHSI, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crienu(UKy METOJIOB IMO3HAHMS, WCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHHE, MPOLECC, CHCTEMa, HAYYHbIH ()aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSI, HCCIICIOBAHUE, HAOIOICHHUE, H3MEPEHHE, YIKCIICPUMEHT U JIPYTHE);

VHUBEpCaJIbHBbIC yUeOHBIC ACHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATHBHEIC, PETYJISTHBHBIC),
obecnieunBaromue GopmupoBanue (QyHKIHOHAIBHON T'PAMOTHOCTH M COLIMATIbHOW KOMIIETEHIIUU
oOyJaromuxcs;

CIIOCOOHOCTD oOyJaronuxcs HCIO0JIb30BaTh OCBOCHHEBIE MEXIUCITUTUTHHAPHEIE,
MHUPOBO33PCHUYECKUE 3HAHHWS W YHHUBEpcaJdbHbIC Y4YeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAJIbHOU MIPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAXXalOT OBIAJCHHE YHHUBEPCAIbHBIMU  YU4€OHBIMU
MMO3HABATEIPHBIMU, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMU JICHCTBUSMHU.

OByaieHne YHUBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiicCTBUS:

CaMOCTOSITENNFHO  (DOPMYNIHUPOBATh U  aKTYalIH3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBarth;

ONpEACIATh IIeNIM JCATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTCPUU WX JOCTHIKCHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

WCIONIb30BaTh MPU OCBOCHWU 3HAHUNW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKkTepHble TPU3HAKK TIOHATHA W  yCTAaHABIMBaTh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/JICIBHBIX (DAKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIINY BEIIECTB U XUMHUYECKHUX PEaKIIHii;



yCTaHaBJIMBATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SBICHUSMU;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIAYKTHBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH U IPOTUBOPEYUs B PACCMATPHUBAEMBIX SIBIECHUSX, (OPMYJIHMPOBATh BBIBOJBI U
3aKIIIOYCHUS;

NPUMEHATh B IPOIECCEe MO3HAHUS, MCIOIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MTPeoOpPa30OBBIBATh MOJICIBHBIEC MPEACTABICHUS — XUMUYECKUIA 3HAK (CHMMBOJI) 3JIEMEHTA,
XxuMudeckas (opMyna, ypaBHEHHME XUMMUYECKOW peakUMd — TpH  pEIIeHUH  Yy4eOHbIX
MIO3HABATENNbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC NMPEACTaBICHUS AJIS
BBISIBJICHUS XapaKTE€PHBIX IPU3HAKOB MU3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIHH.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynMpoBaTh LEIM W 33Ja4d  UCCIENOBaHMS, MCIIOJIb30BaThb IOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI IS
(hopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHUS M TPOBENCHHUS YYCHUUYECKHUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOJATh 3a XOJOM IIpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (OpMYIMPOBATH OOOOLIEHUS UM BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUS, COCTaBIAThH OOOCHOBAaHHBIM OTYET O MPOJAETaHHOU
pabore;

IpUoOpeTaTh ONBIT YYEHUUYECKOW MCCIe0oBATEeIbCKOM M MPOEKTHOM JAEATeNbHOCTH,
IPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pELICHHUs
MPAKTUYECKUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHMUSL.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOUHUKAX MH(pOpMaLUU (HAy4HO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble MoOcoOus, pecypcsl VHTepHera), aHaIM3UpPOBaTh
WHPOPMALIMIO PA3NUYHBIX BUIAOB W (OPM TPEACTABICHUS, KPUTHYECKH OLEHUBATH €&
JTOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTH;

(dbopMyIMpOBaTh 3ampochl M NPUMEHSATh pa3jIMyHblE METOABI NpPU IOHCKE U 0TOOope
uHpopManuu, HeoOXOAUMOM [T BBIMOJIHEHHS YU€OHBIX 33a/]1au ONpPeIeIEHHOIO THIIA;

MpUOOpETaTh OMBIT WCIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHMalbHYIO (OpMY MpeacTaBieHHs HHPOpPMAIUU (CXEeMBbI,
rpaduKy, TuarpaMMsl, TaOIMILIbI, PUCYHKH U APYTHE);

WCTIOJB30BAaTh HAYYHBIH S3BIK B KAdeCTBE CpEeACTBAa IMpH paboTe C XUMHYECKOH
nH(popMaLen: TPUMEHATh MEXIIpeAMETHbIE ((PU3NUecKne U MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
¢bopmyibl, a00peBHATYpbl, HOMEHKIATYPY;

UCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

OgJiaieHnne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIae€MOW TEMbl B XOJi€ JUAJIOra W/WIM JUCKYCCHH,
BbICKa3bIBaTh HUJAEH, (HOPMYIUpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIHO  BBIOJHEHHUS
NPEUI0KEHHOHN 3a/1a4H;

BBICTYIIaTh C TPE3EHTAlMEH pPe3yIbTaTOB ITO3HABATENFHONW NESTEIBFHOCTH, ITOTYYEeHHBIX
CaMOCTOSITENTFHO MJIH COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJIHEHUH XUMHUYECKOTO IKCIICPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peajH3allid y4eOHOTO



mpoekra M (HOpPMYIHUPOBATh BHIBOABI MO pe3yiabTaTaM MPOBEAEHHBIX HWCCICIOBAHUN MyTEM
COTJIACOBAHUS TIO3UIIHMH B X0/1¢ OOCYKIACHHS 1 0OMEHa MHEHUSIMHU.

Ogaaenne YHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUSIMU:

CaMOCTOSITENILHO ITUIAHUPOBATh M OCYIICCTBIIATH CBOIO IMO3HABATEIBHYIO JESTEIHHOCTD,
ompenenss €€ eI W 3aJayd, KOHTPOJMPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeajiaraeMblii aITOPUTM JCHCTBUI TPHU BBIMOJHEHUU YYEOHBIX M HCCIEHOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO MX pElIeHUS ¢ Y4ETOM TOJYYCHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATbBI
IIpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCT IPEICTABICHUA O XMMHUYECKOH COCTaBIISIONIEH €CTECTBEHHO-HAY4HOM
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUH SIBICHUWA TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TpPaMOTHOCTH, HEOOXOJAMMON ISl  PEIICHUs
IPAKTUYECKUX 3a7ady M SKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHHMS K CBOEMY 370POBBIO U
IIPUPOJHOM cpene;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpasl BKJIIOYAET: OCHOBOIIOIATAIOIINE TTOHATHUS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJIEKTPOHHAas o000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢Qopmyna (pa3BépHyras U
COKpaIlléHHast), MOJIb, MOJIIpPHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOaHbINA CKelleT, (yHKIMOHAIbHAs
rpymmna, paaukai, U30Mepusi, M30Mepbl, TOMOJIOTHYECKUH PsIll, TOMOJIOTH, YIVIEBOAOPObL, KUCIOPO.
U a30TCOAEpIKALIUE COCIUHEHHs, MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opranmdeckux BemiectB A. M. byrieposa,
3aKOH COXpPAaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIUEe B OCHOBE IIOHMMAHUS NPUYMHHOCTH U CHCTEMHOCTU
XUMHUYECKUX SIBJIEHUH, (AKTOJIOTHYECKUE CBEJCHHUS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY M IPAaKTHUECKOMN
JEeATEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHbIC IPU3HAKU MOHATUH, yCTaHABIMBATh UX
B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATHSA NIPH ONMCAHUM COCTaBa, CTPOCHUS H
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHMH HCIIOJIb30BaTh XMMHUYECKYI) CHUMBOJIMKY Ui COCTaBICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYIT OpraHMYECKUX BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM, U3rOTABIMBATh MOJEIH MOJIEKYJI OPTaHWYECKHX BELIECTB IS
MJUTFOCTPALIMM X XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAJICKHOCTb HM3YUYEHHBIX OPraHMYECKUX
BEIIECTB 10 HUX COCTaBY M CTPOEHUIO K OINpeNeN€éHHOMY Kjaccy/Tpynmne COeIUHEHUH
(YrieBoaopo/ibl, KUCIOPO U a30TCOAEpKAIUEe COSIUHEHMS], BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS),
naBaTh WM Ha3BaHusl 1o cucremarnueckoi HomeHkiarype (IUPAC), a Ttakkxe mnpuBOAMTH
TPUBHAIbHbIE HA3BaHUS OTAEIbHBIX OPraHWYECKHX BEIIECTB (ITHUJICH, HPOMMJIICH, AalleTUJICH,
STUJICHIJIMKOJb, TIIUIEpUH, (peHo, GopMabaAerul, aleTalbIeru, MypaBbiuHas KUCIO0Ta, YKCyCHas
KHCIIOTa, OJIEMHOBAsl KHUCJIOTAa, CTEApUHOBAs KUCJIOTA, INII0K03a, PPyKTO3a, Kpaxmall, LeJUI0N03a,
TJIMLKH);



c(OPMUPOBAHHOCTh yMEHHUS OMNPEIEISITh BUABl XUMHYECKOH CBS3M B OPraHHMYECKHX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IMOJIOKEHUS TEOPHUH CTPOEHHUS OPTraHUYECKUX
BemiectB A. M. BytnepoBa s 00bsSCHEHHs 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3UUECKHE U XUMHUYCCKUE
CBOMCTBAa TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOIMJICH, ameTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], ATaHOII,
STWJICHIJIUKOJb, TIUIEpUH, (EHOJI, aleTalbIeru], MypaBbuHas U YKCYCHas KHCJOTHI, TJIHOKO3a,
Kpaxmall, L0032, aMUHOYKCYCHAasl KUCJIO0Ta), WIUIHOCTPUPOBATh I'EHETHUECKYIO CBSI3b MEXKAY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN C HCHOJIB30BAHHEM CTPYKTYPHBIX
(opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKU YIIIEBOJOPOIHOTO ChIpbs (HE(DTB,
MPUPOJHBIN Ta3, yrojib), cmocoObl UX TepepaboTKM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadboTKu;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHHSIM (MacCChl,
00BbEMa, KOIMYECTBA UCXOTHOTO BEILIECTBA WJIM MPOIYKTa PEaKIUU [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WIJIM IMPOJAYKTOB PEAKIIHH);

c(hOpPMUPOBAHHOCTh YMEHHUI BIQJETh CUCTEMOW 3HAHHWA OO0 OCHOBHBIX METOJAaX HAy4IHOTO
MO3HAHUS, UCIIONB3YEMbIX B XUMUU MTPH U3yYEHUH BEIIECTB U XUMUYECKHX sIBIICHUH (HaOIIoAeHue,
WU3MEpEeHUe, SKCIIEPUMEHT, MOJICIUPOBAHKE), HUCIOIb30BaTh CUCTEMHbBIE XUMUYECKHE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX >XU3HCHHBIX CHUTYAIUAX, CBS3aHHBIX C BEHIECTBAMU U HX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUU COOIO/IaTh MpaBHJIa IMOJB30BAHHUS XMMHUYECKOW TOCYyHoH U
mabopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBWiia OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHIMIONHATH XUMHYECKHUH OKCIEPUMEHT
(mpeBpallieHus] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOJIyU€HHWE JTUJICHA U U3YyUEHHUE ero
CBOMCTB, KaUeCTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB, JCHATypalusi OENKOB MPH HArPEBaHUH,
[IBETHBIC PEAKIINU OCJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHKH O€30MaCHOCTH MPH OOpaIieHUH
C BeulecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, HPEJCTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEAKIH U (POpMYyIHUpPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
M0JIy4aeMyI0 U3 Pa3HbIX UCTOUHUKOB (CpeICTBa MaccoBOil uHGopmarnuu, UHTEepHET U 1pyrux);

chOpPMUPOBAHHOCTh yYMEHUU COONMIOJATh TMpaBHJIA OSKOJOTHYECKH IIeeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOW JEATENIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY’)Karollle MPUPOJHON Cpesbl, OCO3HABATh OINACHOCTb BO3ACHCTBHSI Ha JKUBBIE OPraHU3MbI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAas cMbIch noka3arens [1JK, mosicHaTh Ha npumepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPAIEHUS NX BPEIHOTO BO3CHCTBHSI HA OpPTaHU3M YEJIOBEKa;

Ui OOy4arolIuXcs C OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHUE MPHUMEHSThH
3HaHUS1 00 OCHOBHBIX JOCTYIHBIX METO/aX IMO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUH;

JUISL CJIETIBIX M CIA0OBUIAIIMX OOy4aroUIMXCs: YMEHHE HCIOJIb30BaTh pPelbepHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

KoaunuecTBO 4acoB

No HaumeHoBaHue pa3/ie/ioB U TeM
n/n  NporpamMmsl

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

[IpenMeTt opraHuYeCKON XMMHUU.

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH

1.1 Teopust cTpoeHUsI OpraHUYECKUX 6
coenquHenuil A. M. Byrieposa
Hroro mo pazaeny 6
Paznen 2. YrieBoaopoabt
)1 [IpenenbHbIE YrIIEBOAOPOIBI — 3
' AITKaHBI
) HenpenenbHble yrieBogopoib: g 1
' AJIKEHBI, AJIKAJNCHBI, AJIKUHBI
2.3 ApomaTuieckue yrieBoaopoabl 3
24 [IpupoHbIE HCTOYHUKHU 5 |
' YIJIEBOIOPOIOB U UX MepepadboTka
Hroro no pasneny 19
Pa3nea 3. Kuciopoacoaep:kaimue opranu4ecKue coeJuHeHHs
3.1 Cnuptsl. ®enon 6 1
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 1 |
' Croxubie 3QUPBI
33 VYrieBozsl 6 1 1
Hroro no paszneny 23
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 12 1 ‘ 1
Hroro no pazneny 12
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS
51 buorexnonorus. Ilnactmaccsr. 3
' Kayuyku. Bomokna
Hroro no paszneny 8
OBIIEE KOJIMYECTBO YACOB I10 68 3 4

[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypokKa Konunyectso yacos. haTta
BCero KoHTp MpakKT.
paboTbl | paboThbl
1. [IpenMeTt opraHuyecKo XUMUHU 1 5.09
2 OunarHocTtmnyeckaa paborTa. 1 7.09
3 Teopua CTPOEHMA OpraHUYeCcKmx 1 12.09

coeanHeHnt A.M. byTtneposa.

4 MoHATHEe 06 nsomepun n nsomepax. 1 14.09

5 HomeHknaTypa (cuctemaTtnyeckas) u 1 19.09
TpUBMaAbHbIE Ha3BAHMA OPraHUYeCcKmX

BeLLeCTB.
6 0606L1eHne 3HaHWUI NO pasaeny. 1 21.09
7 ANKaHbI: COCTaB U CTPOEHMUE; 1 26.09

rOMOJIOTUYECKUI pAL,.

8 MeTaH 1 3TaH- NpocTenLLMe NpeacTaBUTeNN 1 28.09
a/IKaHOB.
9 PeweHune pacyeTHbIX 33434 Ha BbIBOA, 1 3.10

bopmyn opraHMYeCcKmnx BeLLecTs.

10 AJIKeHbI: COCTaB, CTPOEHUE, TOMOJIOTNYECKNIA 1 5.10
pAaa.
11 3TUNEeH N NponuaeH — NpocTenme 1 10.10

npegcrasutesin ankeHoB.

12 MpakTnyeckana pabota Ne 1. «MonyyeHue 1 1 12.10
3TU/IEHA U U3YYEHME ero CBOUCTBY.

13 AnkagmueHsbl. bytagmeH-1,3 n 1 17.10




metunbytagmeH-1,3.

14 MNonyvyeHne CUHTETUYECKOro KayyyKa u 19.10
pe3unHbl.

15 ANTKMHbI: COCTaB M 0COBEHHOCTU CTPOEHMUS, 24.10
rOMOIOTUYECKUN PAL.

16 AueTuNeH — BaXKHENLLNIN NpeacTaBuUTeNb 26.10
ANKUHOB.

17 BbluMCneHUA No ypaBHEHMIO XMMNYECKOM 7.11
peakuunmn.

18 ApeHbl 6eH30n 1 TONyO. 9.11

19 ApeHbl 6eH30/1 1 ToNYyoN. TOKCUYHOCTb 14.11
APEHOB.

20 leHeTU4ecKan CBA3b yrnesoa0poi0s, 16.11
NPUHAANEXKALLMX K PA3ANYHBIM KlacCam

21 MpupoaHblie NCTOYHUKK YrNeBOA0POA0B: 21.11
NPUPOAHBINA a3 U NONYTHble HePTAHbIE ras,
HedTb U NPOAYKTbI ee nepepaboTKu.
MpupogHble NCTOYHUKM YrNeBoaA0pPO40B: 23.11
NPUPOAHLIN ra3 U NONyTHble HepTAHbIE ras,

22 HedTb M NPOAYKTbI ee nepepaboTKM.

23 KameHHbIV yrosib 1 ero nepepaboTKa. 28.11

24 0606L1eHne N cUcTemMaTU3aLUA 3HaHWUM No 30.11
Teme «Yrnesoaopoabi».

25 KoHTposibHasa pabota No 1 no teme 5.12
«Yrnesoaopoabi».

26 MpeanenbHbie O4AHOATOMHbIE CNUPTLI. 7.12
BoaopoaHana cBA3b.

27 MeTaHOAN U 3TAaHOA -NpeaCcTaBUTENN 12.12




OAHOATOMHbIX CNMNPTOB.

28 MHoroatomHble CNUPTbI: STUNEHTIUKO/b U 14.12
rNLLEPUH.

29 deHon: cTpoeHne monekynbl, pusnyeckne 19.12
CBOWCTBA.

30 deHoN: XMMMYecKmne CBOMNCTBA, 21.12
npumeHeHue.

31 0ObobuieHne 3HaHU Nno Teme. 26.12

32 Anbaerngbl: dopmanbaermg u 28.12
auetanbaerng. AueToH.

33 Anbgerngbl: popmanbgermg u 9.01
auetanbaerng. AuetoH. lMpumeHeHune.

34 PeweHune pacyeTHbIX 3a4a4. 11.01

35 O4HOOCHOBHbIE NpeaenibHble KapboHOBbIE 16.01
KMCNOTbI: MypaBbMHaA N YKCYCHaA.

36 CBolicTBa M NPUMEHEHME MYPABbUHOM U 18.01
YKCYCHOM KUCNOT .

37 MpakTnyeckan pabota Ne 2. CeomncTea 23.01
pacTBOpPa YKCYCHOM KMUCNOTbI.

38 CTeapuHOBaA U 0ON1EMHOBAA KNCOTbI, KaK 25.01
npeacTaBuUTENIN BbICLLUMX KAPOOHOBbIX
KUCNOT.

39 Mbina, KaK Co/M BbICLLIMX KapbOHOBbIX 30.01
KMCNOT, UX MOIOLLLEE AelicTBMe.

40 CnoxHble 3pMpbl KaK NPOM3BOAHbIE 1.02
KapbOHOBbIX KUCNOT. MMAPONN3 CNOMXKHbIX
adupos.

41 HKupbl: rmgponmns, npumeHeHue, 6.02

6ronorMyeckas posb KUpPOB.




42 0606ueHne 3HaHN No Teme «CNoXKHble 8.02
adupbl. Kupbi».

43 Yrnesogpl: cocTas, KnaccudpuKkaums. 13.02

44 BakHelWwue npeacTaBuUTeENN: [NIOKO3a, 15.02
dpyKTO3a, caxaposa.

45 Kpaxman v uennonosa Kak npupogHble 20.02
nonnmepbl.

46 MpakTuyeckas pabota Ne 3 no Teme 22.02
«Yrnesogbl».

47 0606L1eHne 3HaHNI No Teme 27.02
«Kncnopoacoaeprkalme opraHmyeckme
CoeguHEeHNA».

48 KoHTponbHas paboTta N2 3 no teme 29.02
«KucnopogcoaeprKaline opraHn4eckune
CoeanHEHNAY.

49 AMMHbI: METUNAMWUH N aHUJINH. 5.03

50 AMMHDbI: METUNAMWUH N aHUAUH 7.03

51 12.03
AMMHOKNCNOTbI Kak aMpoTepHble
OpraHuMYeckue coegmHeHus

52 AMMUHOKNCNOTbI : BMONOTMYECKOE 3HAYEHME, 14.03
Mentnapl.

53 benku, Kak npmpogHble 19.03
BbICOKOMO/IEKY/IAPHbIE COeANHEHUA.

54 Benku, ceolictea, buonormyeckas posb. 21.03

55 [eHeTMYecKana CcBA3b MeXay Knaccamu 2.04
OpraHUYeCcKUX CoOeaNHEHUN.

56 [eHeTM4yecKana cBA3b MeXay Knaccamu 4.04

OpraHn4YeCcKnx COGAVIHGHI/IIZ.




57 O606LeHne 1 cucTemaTM3auma 3HaHUM NO 9.04
Teme «AsoTcogepralme coeauHeHUa».

58 KauecTBeHHble peaKkLunn Ha opraHn4eckue 11.04
coeanHeHus

59 MpakTnyeckan pabota Ne 4. 16.04
NaeHTudMKaLmMa opraHNYeckmux coegmuHeHnn

60 KoHTponbHas paboTta N2 4 no teme 18.04
«A30TCcogeprKalme opraHMyecKkme
coeguHeHus» (TecT).

61 bunoTtexHonorma. 1 23.04

62 Knaccnomkauyma nonmmepos. 1 25.04

63 MNonumepsl. 1 2.05

64 MpomeKkyToyHasa aTTecTauma. 1 7.05

65 Kayuyku. 1 14.05

66 BonokHa. 1 16.05

67 0606L1eHMNE 3HAHNI 33 KYPC OpraHUYECcKomn 1 21.05
XMMUU

68 O606LLeHMe 3HAHWNI 33 KYPC OpraHNYecKom 1 23.05

XUMUK




COIrNnACOBAHO
MpoTokoA 3acenaHmsa
MC MBOY COLL Ne 1

oT 2023 ropa

Moanucb pykosoautena MC

COlJIACOBAHO
3amecTutenb AnpekTopa

no YBP

MNoanuck

2023ropa

JTnct KoppeKkTMpoBKKM paboyer nporpammbl No xmmun. 10 kKnacc

n/n

Ha3BaHue pasgena, Tembl

[ata
nposeneHuA
no naaHy

MpnunHa
KOPPEKTUPOBKHK

KoppeKktupytowme
meponpuaTmua

[ata
nposeaeHuA
no ¢akty

CreapuHoBasa U
0/IeMHOBaA KUCNOTbI,
KaK npeacTaBUTEeNMU
BbICLUMX KapbOOHOBBIX
KMUCNOT.

Mbina, Kak conmn BbICLLIMX
KapbOHOBbIX KMCNOT, UX
MOIOLLIEE AENCTBUE.

25.01

30.01

60/1bHUYHbIN

Ob6beanHeHHe
Tem

13.02

Rupbl: rmngponus,
npuMeHeHwue,
6uonorunyeckan ponb
*npos. 0bobuieHne
3HaHWUI No Teme
«CnokHble 3pupbl.
Rupbi».

6.02.

8.02

60/1bHUYHbIN

ObbeanHeHue
TEeM.

20.02




Yrnesoapl: COCTas,
KnaccuduKauma.
BarkHenwune
npeacTaBUTeNu:
rNoKo3a, GpyKTo3a,
Lennno3a.

14.02.

15.02

60ONbHUYHbBIN

obbeanHeHne
Tem

22.02

O606ueHne 3HaHM No
Teme
«Kucnopogcoaeprkaiimne
opraHuyecKkue
coeguHeHnaA»,
KoHTponbHaa paboTa no
Teme.

27.02

29.02

60NbHUYHbBIN

ObbeaunHeHue
Tem

5.03

AMUHbI. MeTunamumH um
aHUAKH.( 2 ypoKa)

7.03
7.03

60/1bHUYHbIN

Ob6beanHeHHe
Tem

7.03
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