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MNOACHUTEJIBHAS 3AIINCKA
PaGouas mporpamma mo npenmety «Xumusi» st 10 kitacca cocTaBieHa Ha OCHOBE:
o [Mpukaza MwunoOpuayku ot 17.05.2012 Ne 413 «O06 ytBepxkaeHuu (HeaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CcpeaHero oOmiero obpa3oBaHus» (C
U3MEHEHUSIMHU, BHECEHHBIMU IIpUKa30M MuHnpocsenienus ot 12.08.2022 Ne 732);
o [Tpukaza Munnpocsemennst oT 18.05.2023 Ne 371 «O6 ytBepxkaeaun (enepanbHO
00pa3oBaTeNbHON MTPOTrPaMMBbI CPEHETO 00IIEro 00pa30BaAHUMY;
o ®denepanpHOl paboyeil mporpamMmel cpeaHero oomiero oopazoanus Xumus (mis 10-11
KJIACCOB 00pa30oBaTEIbHBIX OpPraHU3aINN);
o Konnenmun mnpenonaBanuss ydeOHOro mnpeamera «Xumus» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yrONMX OCHOBHBIE 0011€00pa3oBaTebHbIC
IIpOrpaMMbl, yTBEpkAEHHON pemeHneM Kosuternn MunucteperBa npocsemienus Poceuiickoit
®denepanun, mpotokod ot 3 gexadps 2019 r. Ne T1K- 4BH.

OcHOBY MOJX00B K pa3pabOTKe MPOTrpaMMBbI IO XUMHUH, K OTIPEICIICHUI0 OOIIIeH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U Pa3BUTHUSL 0O0YyYarOIIMXCS CPEeCTBAaMU y4eOHOro mpeamMera «XUMHsD
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIeNTyanbHbIe nojioxkenunst @I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH II€JIeH, COJIepKaHus, Pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOINIMM ATAllOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIHX EJTOCTHON CUCTEME XUMUIECKOTO 00pa30oBaHus. ITH IECHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJBL, HOPMHUPOBAHUS MUPOBO33pEHUS U OOIIEH KyJIbTyphl UeloBeKa, a
TaK)Ke JKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBI0 U MPUPOTHON cpere.
Peanusyercs xumuyeckoe oOpa3oBaHHE OOYyYalOIIUMXCS HAa YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs CPEACTBAMH yUeOHOTO IpeaMeTa « XUMUs», COoJAepKaHUue U TOCTPOCHHUE KOTOPOTO
orpezeNieHbl B MPOrpaMMe MO XUMHUHM C Y4€TOM creun(UKy HayKd XUMHUH, €€ 3HAUYEHUS B
MO3HAHUM MPHUPOJBI U B MaTepUaANbHON JKM3HU OOIIECTBAa, a TaKKe C yuy&€ToM OOIIMX Lened u
NPHUHIIMIIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHUE CHCTEMBl CPEIHEro oOIIero
oOpasoBanus B Poccuiickoit ®denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO pOJib B COBPEMEHHOI
[IMBWJIN3AIIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
dbopMUpOBaHKE PAIMOHATILHOTO HAYYHOTO MBIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpY’KaroIeM MHUpE KaK O €IMHCTBE PUPOJIBI U YeIOBeKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE TMOHHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIET0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auUMOAEHCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTalla HEOThEMIIEMOI
4acThI0 MUPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOTO TpyAa M >KU3HU KaXKIOTO
wieHa oOmiectBa. CoBpeMeHHass XHMMHS Kak HayKa CO3MJaTelibHAasg, KaK HayKa BBICOKHX
TEXHOJOTMIl HalpaBjieHa Ha peuleHHue TII00AJbHBIX Mpo0JeM YCTOWYMBOTO pa3BUTHUA
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOH, MUIIECBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI
3/10pPOBBS.

B coorBercTBHMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOydYalolIUXCsl, HEOOXOAUMYIO UM s
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HB COIIMYMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUsD» SBISIOTCA 0a3oBble Kypchbl — «Opranuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKasi XUMH», OCHOBHBIM KOMITIOHEHTOM COJIEPIKaHUSI KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HAHWH U3 001IeH XUMHH ) M OpraHndecKor XuMun. @opMUpoBaHUE TAHHON CUCTEMBI 3HAHUN MPU
M3YYEHHH TIpeaMeTa 00ecredrnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT0O0Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as 1 HeopraHuyecKas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUEHUIO
y4eOHOro Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPraHWYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CJIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHHH. B Kypce OpraHMYecKod XWMHUU TOTydYaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM yTJIOM 3peHUs B mpeamere «Xumus» 0a30BOTO YPOBHS pacCMaTpPHUBACTCS
U3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan Hu
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as 1 HEOpraHUYecKass XUMHUA» OOyYaroIMMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
riy0xe MOHATh HCTOPUYECKOE H3MEHEHHME (YHKIMI 3TOro 3akoHa — OT 0oO0oOImaromen o
OOBSICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, X CYLUHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpXk aHUs, HNMEIOIUMHU
KyJbTYPOJOTHUYECKHM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poib B I[O3HABaTENbHOH U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBKEHHUS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKCHUNW XUMUU, TIOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pellieHus
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a7ad. B memnom copepxanue
yaeOHOro mpenmMeTra « XuMUs JaHHOTO YPOBHSI U3YYEHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, o0yCIIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITUATA3AIMH 00yYaIOUXCsI TPHHSITHIE
IporpaMMoil Mo XMMHHU TOAXOAbl K ONPENETICHUIO COJEpPKaHUS W IOCTPOCHUS IpeaMeTa
pelycMaTpuBalOT (OPMHUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX ACUCTBUN, MMEIOIUX 0a30Boe
3HaYeHWE [UId PA3JIUYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUs MpodiieM, MOWCKa, aHalIW3a u



00paboTkn wHMOpMaIuK, HEOOXOMAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATEeHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
Ha YpPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene W3ydeHWsl IpeiMeTa HamlpaBlIeHUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPaJAMIIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHYECKOW HAayKH Kak O0JIACTM COBPEMEHHOIO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIHHOCTH YelIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIMYECKONW TOUKH 3PEHHUS TAaKOW MOJXO0J K OMPEACIICHUIO ETIeH N3Y4YEHHUS
peIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3yYeHHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XHUMHUYECKMX 3HAHHM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
NOHUMAaHHE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX NIl MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHUECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUHl M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM |
OOBSICHCHHMEM XUMHUYECKOTO DJKCIIEPUMEHTAa, COOJIFOJICHHUEM TpaBUl  0€30I1acCHOTO
oOparleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTHUKA MeNiel U 3a7a4 U3YUYeHHsI MpeaMeTa B
IporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoaBaHUN XUMHUHU B OOJIBIIIEH CTETICHU
oTHaéTCsl MPEANOYTeHUE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00yueHMsl, OpPUEHTHPOBAHHOM
Ha TOATOTOBKY BBIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3alliM, BIaJCIOIero He HabopoMm
3HaHUH, a (PyHKUMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHHMSIMH aKTHBHOIO
MOJTyYeHHUsl 3HaHUN U PUMEHEHUS X B PEaJIbHON KU3HU AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu HM3yuYeHUM TMpeAaMeTra «XUMHS» JOMHHHUPYIOIIEE 3HAYCHHE
NPHOOPETAIOT TaKWe IIeNN U 3a7a4uH, KakK:

aJianTanus o0y4aronmxcs K yCJIOBUSIM IMHAMUYHO pa3BUBAIOIIErocs MUpa, GOpMUPOBAHHE
MHTEJJIEKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUECHUE JJISl PAa3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUS MTPOOIIEeM,
NIOWCKa, aHaim3a U 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJOBeKa U MPUPOIHYIO CPeny;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, NHTEIEKTYAIBHBIX U TBOPUYECKHX CIOCOOHOCTEH
00yJaromuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO TNPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE



TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIApHOW HH(DOPMALIUU XUMUYECKOTO
COJIePKaAHUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUYAIOMIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCTIUTAHHE Y 00YYArOIIUXCS yOSKAEHHOCTH B TYMAHUCTUYECKOW HAPABICHHOCTH XUMHUH,
e€ BaXHOW pONIM B PEUICHUH TIO0ATBHBIX MPOOJIEM PAMOHATBHOTO MPUPOAOINOIE30BAHNUS,
MOTIOJHEHUSI SHEPreTHUYECKUX PECypCOB M COXpaHEHHs] MPUPOIAHOIO PABHOBECHUS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS
OTIBITA UCIIOJIb30BAHMS TTOYUYEHHBIX 3HAHUHN ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIlUsX,
CBSI3aHHBIX C XMMHYECKUMH SIBIICHUSIMHU.

B ydeGHOM maHe cpemgHero oOIero oOpa3oBaHUs MPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJUT B COCTaB MpeaMeTHON 00macTi «EcTecTBeHHO-HAyYHbIE TPEMETHD.

OO01ee 4uClIO YacoB, OTBEAEHHBIX IS U3YYCHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmrero oopazoBanusi, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kimacce
— 34 gaca (1 4ac B Hezemto).

BocnurarenbHbIii KOMIIOHEHT YPOYHOW JEATEIBHOCTH paboueld mporpaMMbl BOCTIMTAHUS
MAOY COII Ne9 orpakeH B KaJeHAApHO-TEMATHYECKOM IUIAHMpPOBaHUM B MyHKTe «Tema
YpOKay.

COIAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYECHUH
HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpOeHUsl OpraHnuecKux coequHenuii A. M. bytneposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHBIE (DOPMYJIBI OpPraHUYECKHX BEIIECTB. [ oMoJorus,
n3oMepusa. XMMHYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKanuy oOpraHMuecKrx BeulecTB. HoMeHkmaTypa opraHu4eckix
COEMHEHUH (cHCTeMaTH4ecKas) ¥ TpUBUAIbHbIC Ha3BaHUS BAKHEHIITNX MTPEICTaBUTENEH KIIACCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
o0Opa3laMu OpraHUYEeCKUX BEIIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB IO
NPEBPALCHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUHM (TUIaBJICHUE, OOYTIMBaHUE U TOPCHHUE).

Yraesogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEUINE
IPEJCTaBUTEINN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOUCTBA (pEaKIuy 3aMEILCHHsI K TOPEHUsT),
HaX0XJIEHNE B IPUPOJIE, TOITYUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH W MPONUJIEH — MPOCTEUIINE
MPEJCTABUTENIN AJIKEHOB: (U3MYECKHME U XHUMHYECKHE CBOMNCTBa (peakuuu TUIPUPOBAHMUS,
raJIOrT€HUPOBAHMUSL, THIpATAllUK, OKUCIIEHUS U TIOJMMEPU3ALMN ), IOJIYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyueHne cCMHTETHYECKOTO KaydyKa U Pe3UHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psAA. AlETUileH —
NPOCTEUIINNA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKUE CBOMCTBA
(peakiuy ruIpUPOBaHUS, FAIOTCHUPOBAHNUS, TUAPATALINN, TOPEHUS), ITOJTyYeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PpU3NUECKHME W XHMHUYECKHE CBOMCTBa (peaxiuu
TaJIOTEHUPOBAHMUST M HUTPOBAHUS), MOJIy4YeHHE M TpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHUposanus U HUMpO8aHus), NoiyueHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUICKAUMH K pa3InYHbIM KJIaccaM.

[TpuponHble UCTOYHUKU YIJIEBOAOPOJOB. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(TH: EPEroHKa, KPEeKHHT (TEpMHUECKUH,
KaTauTH4eckuil), mwmponu3. [IpogykTel mepepaboTku HePpTH, HX TNPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, kKoyuiekinu «HedTe» u «Yrompy», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIECHUE NPAKTHYECKOW PaOOTHI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3agayn.

Bobruncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaep:kamue oprannyeckue coenHeHus

[IpenenbHple ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMHU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHne. BonopoiHble CBA3M MEXy MOJIEKYJIAMH CIUPTOB. JleficTBME MEeTaHOa U 3TaHOIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHUPTHL. OTHJICHIJMKOIb M TJIMLIEPUH: CTpOEHHUE, (U3UYecKHe u
XMMHUYECKHE CBOIMCTBA (B3aUMOJEHCTBHE CO MIETOYHBIMU METAJJIaMH, KadeCTBEHHAs! peaKius Ha
MHOTOAaTOMHBIE CHUPTHI). JlelicTBMEe Ha OpraHu3M uenoBeka. [IpuMeHEHWe TIHMIepuHa W
STUJIEHTJIUKOJIS.

@DeHO: CTPOSCHUE MOJIEKYJITBI, PU3NUECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH )eHOA.
[Ipumenenue penomna.

Anpaeruapl U kemowusl. DopManbAeruj, aleTaIbIETHl: CTpOeHUe, (QU3NYecKue Hu
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIICHHUS M BOCCTAaHOBJICHUS, KAayECTBEHHBIC PEaKIUM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJacca KUCIIOT, PEaKIUs
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEVCTBHUE.

CrnoxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosoruyeckas pojb KUPOB.

YrneBoasl: cocTaB, KiacCUpUKALUS YTIEBOIOB (MOHO-, IH- U TTOJIMcaxapubl). [ mroko3a —
MPOCTEHINY MOHOCaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3MYeCKHe W XUMHUYECKUE
cBoicTBa (B3anMoeiicTue ¢ ruapokcuiom menu(Il), okucnenne aMMuadyHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKACHHE B NPHUPOJAC, NMPUMECHCHHE,
ounonorudeckas poiib. @otocunres. PpykTo3a Kak H30Mep TIFOKO3HI.



Kpaxman u nesmiono3a Kak npupoaHble moauMmepbl. CTpoeHre Kpaxmalia U LeJUT0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (FMApoJIn3, KaUeCTBEHHAs peaKLUs ¢ HOJIOM).

OKCHEpUMEHTAIHBIE METOJbl WM3YUYEHHUS BELIECTB M MX IPEBPALLEHUI: IPOBEIECHUE,
HaOJIIO/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHBIC
peakIuu OJHOATOMHBIX CHUPTOB (OKucieHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cnupToB (B3aumojeiictBue rmiepuHa ¢ ruapokcugom menu(ll)), amnpaerumoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicTBue kpaxmana
C M0JIOM), IPOBEJICHNE TTPAKTUYECKONU PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeTMHEHN .

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyecKue coequHeHns. Pu3ndeckue 1 XUMUYecKHe
CBOWCTBAa aMHUHOKMCJIOT (Ha mpuMepe TINMIMHA). buomormueckoe 3HaueHHWE AMHHOKHCIOT.
IMenTuael.

benku kak nmpupoaHble BBICOKOMOJEKYINspHbIE coenuHeHus. [lepBuyHasi, BTopuyHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC PEaKIIuy Ha OCJIKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHMsI BEIIECTB M UX IpEeBpallleHHil: HaOloleHue U
OMKCAaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBbIE COeIUHEHHS

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJMMEpPHU3aluu, CpeIHss MoJjeKkylspHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALIUS U MTOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBpAILECHUN: O3HAKOMIIEHUE C
oOpa3lamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIAaCTMACC, KayuyKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
MOHSTHM, SBISIOIIMXCA CUCTEMHBIMU JJIS OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: SBJIEHUE, Hay4yHBIH (pakT, rumoresa, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KIacCCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®u3rka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI1 YPOBEHbD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3HMUECKHUE BEIMUYMHBI U €TUHUIIBI KX
U3MEpEHMUS.

Buonorusi: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABI, KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTIINBO, PECYPCHI.

TexHosorus: NuIIEeBbIE MPOITYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE NTPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYYarOIIMMHUCS
porpamMMm CpemHero o0miero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM isi pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yNbTaTOB OCBOCHHUS MpeAMeTa « XUMHUS» Ha YPOBHE CPEIHEro 00111ero 00pa30BaHUs BbIIEICHbI
CJIEIYIOIINE COCTABIISAIOILINE!

OCO3HaHHE O0YYAIOUIUMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HaJIMYMe MOTUBALUU K 00y4EHHIO;

IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULINK 0a30BOM HAYKU XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolIuXcs PYKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYMEe TPABOCO3HAHMS SKOJIOIMYECKOW KyJBTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETA « XUMUS) TOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIIMTATEJIbHOW JIEATENBHOCTH B COOTBETCTBUU C I'YMaHHUCTUYECKHUMH, COLMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU W HJeallaMH POCCHUHCKOTO TPaKAaHCKOTO OOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMamMH M MpaBUaMH TOBEIEHUS, CIIOCOOCTBYIOMIMMHU IpolieccaM
CaMOIIO3HaHHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00YYaIOIINXCS.

JIMYyHOCTHBIE Pe3yJbTaThl OCBOCHHUS NpeaMeTa «XHUMHUsSD) OTPaXKaroT C(OPMHUPOBAHHOCTD
OTIbITA IT03HABATEIBHON U MIPAKTUYECKOH JeSITEIHHOCTH 00YYaIOLINXCS [0 peaTu3allui IPUHATHIX
B 00IIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U OOsI3aHHOCTEH, yBaKEHHS K
3aKOHY U NPABOIOPSAAKY;

IPEACTABICHNUS] O COLMAIBHBIX HOPMAaX W MpaBUIaX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3JAaHUH YYEOHBIX MPOCKTOB,
peleHrH y4eOHbIX U M03HABAaTEIbHBIX 33/1a4, BHIIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IpYTHX
IIPU aHaJIM3€ Pa3IMYHBIX BUJIOB YUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTEYECTBEHHOMU
XUMUH;

yBaXEHUsI K MpOIecCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHMUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHUS HAyKH €CTh PE3yJbTaT JJIMTEIbHBIX HaOII0JeHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOT'O TPY/1a YYEHBIX U TPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
nH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIlNH, CBI3aHHBIC C XUMHUYECKUMH SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSACh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHHE M IOCTYNKH CBOMX TOBAapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPBbI 310POBb:

NOHMMaHMUs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroIeHHsT TpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIeCTBAMU B OBITY, TMOBCEIHEBHOM
KHU3HHU U B TPYJIOBOM 1EATENBHOCTH;

NOHUMAaHMUS IEHHOCTH TNPaBWI WHAWBUIYAIbHOTO W KOJUIEKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JESITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil pa3nyHOro pona, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBOXEHHUS K TPYTy, JTIOJSIM TPyIa U pe3yabTaTaM TPYIOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaIbHOM TPAeKTOPHH 00pa3zoBaHus, Oyayiien
npodeccuu u peanusalnny cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTMYECKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

0CO3HAHMsI HEOOXOIMMOCTH HCIOJIB30BAHUS JTOCTHKEHUN XUMHHU JJIS1 pEIICHHs] BOIIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BpPE OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHUSI MPOTHO3UPOBATh HEOIArONMpPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHHUMACMBIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYPBHI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIIHLHON, KOMMYHUKATUBHON U COLIMATHLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XUMHUU Kak HayKH, OCO3HaHUsA €€ poiau B (HOPMUPOBAHHU
PalMOHATILHOTO HAYYHOTO MBIIUICHUS], CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKPYKaIoLeM
MHUpE KaK O €IMHCTBE MPHUPOABI M 4YEJIOBEKa, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH u
peleHnH MpodieM COXpaHEHUs PUPOJTHOTO PABHOBECHS;



yOexIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00€CIeyeHN! YCIOBHUI YCIIEIIHOTO TPyAa U 3KOJOrMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjIeHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAaHMsS CYUIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHamu3a U OOBACHEHMs SIBIICHHI OKpY’KAIOIIEro MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUS AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIETIBIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peleHHsI TpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM IO XMMHHM B COOTBETCTBUM C IKHU3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOCHHOCTSIM TPY/ia B Pa3JInYHbIX cepax mpodecCHOHANBHOM AeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaqmMeTHble pe3ysbTaThl OCBOEHHUS Y4E€OHOro IpeaMmera «XuUMHs» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCUUIUIMHAPHBIC
(MeXTmpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIIE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crielu(UKy METOA0B MO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTeMa, HAayuHbId (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpyTHe);

yHHMBEpCalibHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHKATHBHBIE,
perynsTuBHBIE), oOecreunBaommue (GopMupoBaHue (YHKIMOHAIBHOW TI'PAMOTHOCTH U
COLMAJIBHOM KOMIETEHIMH 00yUaroIuxcs;

CIOCOOHOCTh  OOYy4YaloIUXCs  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblEe y4yeOHble ACWCTBUS B I03HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPA)KalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
NI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JE€HCTBHUSMH.

OBJ1aieHNe YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEIbHBIMH AeliCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M  aKTyalM3HpOBAaTh IpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNiATh LEeNU MACATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMH LIEIISMU;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHWW MPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIIEIAThH
XapaKTepHble MpPHU3HAKKM IMOHATUH W yCTAaHABIMBaTh WX B3aUMOCBA3b, MCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATUS JJIS1 OOBSICHEHHSI OTIICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINIA;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMH SBICHUSMU;



CTPOMTB JIOTHUECKHUE PACCYkAE€HUS (MIHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M NPOTHUBOPEUUSI B pACCMaTPUBAEMBIX SIBICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIF0YEHUS,

IPUMEHATh B Ipolecce MO3HAHUA, UCIOIb3yEMble B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeINH, TPe0OPa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuUMHU4eckass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPEUIeHUH Y4eOHBIX
MIO3HABATENIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHbIE IPEICTaBICHUS AJIs
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaE€MBbIX BEILIECTB U XUMUYECKUX PEaKIHi.

2) 0a30BbIe HCCJIEA0BATEIAbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IO3HAHMS BEILIECTB U XUMUYECKUX PEAKLU;

dopMynupoBaTh IIEMM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAa/IETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHWPOBAHMSI M IIPOBEACHUS YUEHUYECKHX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIHpOBaTh OOOOLIEHHS U BBIBOJBl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHMYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOUCKY METOJOB pELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMS.

3) pa6orta ¢ nngopManmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HWHPopManuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMMHUYECKOTO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MH()OPMAIIUIO PA3IUYHBIX BUJOB U (POPM IPECTABICHUS, KDUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMyIHMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
UH(pOpMaLU, HEOOXOAUMOM [T BBINOJIHEHHS y4eOHbIX 33aJa4 ONPEIeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO ()OpMY IpeICTaBiIeHUs WH(POPMAIMU (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCMONb30BaTh HAyYHbIM $3bIK B KadecTBE CpEeACTBAa IpU pabdoTe € XUMHYECKOH
uHpoOpMaLKell: MPUMEHATh MEXKIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsgJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH /1CHCTBUSAMM:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KAaeMOM TeMbl B XO/€ AMAJIOTra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYJIMPOBATH CBOM TMPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNaTh C IPE3EHTALMEN pe3ysIbTaTOB IMO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU  BBIIOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanu3anuu y4eOHOro npoekta M (OpMyJUpPOBAaTh BBIBOJBI MO pe3yJbTaTaM IPOBEAEHHBIX
UCCIIIOBAaHUM ITyTEM COIJIaCOBaHMs MO3ULMH B X0€ 00CYXAE€HUSA 1 0OMEHA MHEHUSIMH.

OBnageHne yHMBepPCAJIbHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO TTO3HABATEILHYIO JCATEIBHOCTD,
ompezenss e€ 1eNu U 3a/a4, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
Hpez[naraeMHf/'I AJIropuT™M HeﬁCTBHﬁ IpU BBIITIOJIHCHUHN y‘ICGHBIX U HUCCIICAOBATCIBCKUX 3aaay,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX PEIICHUS C yIETOM TOJYyYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOIIb CBOEH JeSTEIbHOCTH Ha OCHOBE CAMOAHAaJIN3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATHBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPAKAOT:
c(hOpMUPOBAHHOCTh TPEACTABICHHN O XWMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHHA TPUPOJIBI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW [UIsl peIleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpenie;

BIIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BAIGHTHOCTb,
JNEKTPOOTPHUIIATENIHOCTh, XHMMHMUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O0BEM, YIVIEPOJHBIA  CKEJeT,
GyHKIIMOHATBHAS TPYyIMIa, paguKan, HU30MepHs, W30MEephl, TOMOJIOTHUECKUN psif, TOMOJIOTH,
YIJIEBOJOPOAbI, KACIOPO U a30TCOAEpKAIINE COSAUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHNYeCKUX
BemecTB A. M. bytiepoBa, 3akoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalllhMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30I1aCHOM MCIOJIb30BAaHNN BaKHEUIINX OPraHUYEeCKUX BEIIECTB B ObITY
Y IPaKTUYECKOMN JESATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHIl HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OpraHNYECKUX BELIECTB
U YpaBHEHUM XMMHYECKUX PEAKLUM, U3rOTABIMBATH MOJEIM MOJIEKYJ OPIraHUYECKUX BEILECTB
JUTSL WILTIOCTPALMK UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOCHUIO K ONpeAeNEHHOMY KIIACCY/TPYIe COeTUHEHUMN
(YyrmeBomopoabl, KHCIOPOA M a30TCOACpXKAIIUE COCNUHEHHUS, BBICOKOMOJICKYIISPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
NPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIMUIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabIeThi, MypaBbUHAsS
KHCIIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (hPYKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI ONPEAENATh BHAbl XMUMHUYECKOH CBS3M B OPraHUYEeCKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. bytinepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHMsI MacChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHHI XapaKTepuU30BaThb COCTaB, CTPOEHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENCH Pa3IMIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWwieH, OyraauweH-1,3, mermnOyramuen-1,3, OeHsou,
METaHOJ, ATaHOJ, STHJICHTJIUKOJb, INIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCITIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHHOYKCYCHas KHUCIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKJIYy HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHi C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TEPEepadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB MEPEpadOTKHU;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 HUCXOJHBIX BEIIECTB WM MIPOIYKTOB PEaKLnn);

c(OpMHUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCMONB3YEeMbIX B XHMHUU TMPH W3YyYEHUU BEIIECTB M XUMUYECKUX SIBICHUUN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUJIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBI3aHHbBIX
C BEIIECTBAMU U UX MIPUMEHECHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYIOH U
1ab0paTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHUJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUHUSMHU MO BBIIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIIAHUPOBATH W BBIIOJHATh XUMHYECKHNA HKCIICPUMEHT
(mpeBpaleHus OPraHUIEeCKUX BEIISCTB MPH HATPEBAaHUU, MOMyUYECHUE ITHIICHA U M3yYEHHUE €Tr0
CBOMCTB, KAUECTBEHHBIE PEAKIINN OPTraHUYECKUX BEIIECTB, IeHAaTypalus OeJIKOB IPU HaArPEBaHUH,
IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€30ITaCHOCTH IPH 00paIICHUN
C BeIIECTBAMH U JAa0OPaTOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popme 3amucu ypaBHEHHH COOTBETCTBYIONIUX peakiuid U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJTy4aeMyF0 M3 Pa3HBbIX HCTOYHHUKOB (CPENICTBA MaccoBOi nH(popMmaiuu, IHTepHET U ApYyTHX);

c(OpPMHUPOBAHHOCTh YMEHHUH COONOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBe/eHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKpYXaloIlleil MPUPOIHON Cpebl, OCO3HABATH OMACHOCTh BO3JEHCTBHUSI Ha KWBBIE OPraHU3MBI
ompeAeNEHHBIX OpPraHUYEeCKUX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YelI0BEeKa;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SBIICHUM;

JUTSL CTICTIBIX U CTA00BUISIINX O0YUAIOIINXCS: YMEHHUE UCIIONB30BaTh PEIbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns nis 3anmucu XxuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Hudposbie
HaumeHoBaHue pa3iesioB U TeM
Ne i/ KounvecTBo | OCHOBHBIE BU/IBI A€SITEJIbHOCTH oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmsbl
4acoB JJISL YU TeJst
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM

1.1

[Ipenmer opraHuYeCcKO XUMUH.
Teopust CTpoeHUs OPraHUuYECKUX
coequHennit A. M. bytneposa

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUN (BBISIBIATH UX
XapaKTepHbIEe IPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBSI3b.
[IpuMeHATH NON0XKEHUS TEOPUN
CTPOEHHS OPTaHUYECKUX BEILECTB
A. M. ByTtnepoBa 1y1st 0O0ObSICHECHHS
3aBHCHMOCTH CBOWCTB BEUIECTB OT
UX COCTaBa U CTPOEHUS.
Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY Il COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHO)
(dbopMyI1 OpraHMYECKUX BEIIECTB.
OnpenensaTs BUABI XUMUYECKON
CBs3U (OJIMHAPHBIC, KPATHBIC) B
OpPraHMYECKUX COECAUHEHMSIX.
PackpeIBaTh posib OpraHM4ecKon

XUMHH B IIPUPOJIE,
XapaKTepU30BaTh €€ 3HAUCHUE B
YKU3HU 9eTIOBEKa, HILTIOCTPUPOBATH
CBSI3b C IPYTHMH HayKaMHU.
HaGmromaTh ¥ OIHCHIBATD
JEMOHCTPAIIMOHHBIE OTIBITHI;

bubnuoreka
IIOK https://myschool.edu.ru/
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MMPOBOAUTL U OIIMCHIBATDH
71a00paTOPHBIE OTBITHI U
MpaKTUYECKHUE pabOoThI

Hroro no pazneny

Pazpnen 2. YrieBoaopoabl

2.1

[IpenenbHBIC YTIIEBOIOPOIBI — AJTKAHBI

2.2

HenpenenpHbie yTriieBoaopoIb:
AJIKCHBI, aJIKaJNEeHb], aTKHHBI

5+ 1n/p

23

ApoMatnyecKkue yriieBoAaopo bl

24

[TpupogHBIE HCTOYHUKH YTIIEBOOPOIOB
U UX mepepadboTKa

2+1xk/p

PackpbIBaTh CMBICI H3y4aeMbIX
TOHSITU (BBISIBIISTH UX
XapakTepHbIC TPU3HAKH),
YCTaHABIUBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHUS MIPU OMMCAHUU COCTaBA,
CTPOEHUSA U MpEeBpaICHUN
OPraHUYEeCKUX COCIUHECHUM.
Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIUKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHO )
(dbopMyI1 OpraHMYECKUX BEIIECTB.
VYcranaBnuBaTh NPUHAIEKHOCTD

BCIICCTB K OIMPCACICHHOMY KJIACCy

YIJIEBOJOPOIOB MO COCTaBy U
CTPOEHUIO, HA3bIBaTh UX 110
CHUCTEMAaTUYECKOM HOMEHKJIIATYypE;
MPUBOAUTH TPUBHAIIbHBIC HA3BaHUS
OTJENBHBIX NPEICTAaBUTENECH
YIJIEBOAOPOIOB.

Onpenenars BUIbI XUMAYECKON
CBSI3U B MOJIEKYJIax
YIJIEBOJOPOAOB; XapaKTepU30BaTh
3aBUCUMOCTb PEAKLIHOHHOMN
CIIOCOOHOCTH YTJIEBOAOPOIOB OT
KPAaTHOCTH KOBAJICHTHOM CBSI3H.

bubnuoteka
IHOK https://myschool.edu.ru/

bubnuoteka
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bubnunoreka
IHOK https://myschool.edu.ru/
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XapakTeprus3oBarb COCTAB,
CTpPOCHHE, IPUMECHEHHE,
¢du3nueckre 1 XUMHUECKHUE
CBOICTBA, BAXKHEHIIINE CIIOCOOBI
MOJTyYEHUs] THITUYHBIX
MIPEACTaBUTENICH Pa3IMUHBIX
KJIACCOB YTJIEBOJIOPOAOB (METaHa,
JTaHa, dTHJICHA, allCTUJICHA,
Oyraauena -1,3, 6eH3oua,
TOJTyOJIa).

BBISBISATE TEHETUYECKYIO CBSI3b
MEXIY YIJIEBOJOPOAaMU U
MOJITBEPK/ATH €€ HATNYNE
YpPaBHEHUSMH COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIUM ¢

HCIIOJIb30BaHUEM CTPYKTYPHBIX

bopmy.

XapakTepru3oBaTb ICTOUHUKHU
YTJIEBOJOPOIHOTO CHIPhS (HEDTH,
IPUPOIHBII ra3, yroib), CiocoOb
UX MepepaboTKH U MPaKTUUYECKOe
MPUMEHEHHE TTONy4aeMBbIX
MPOJYKTOB.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS —
poBeJICHNE, HAOIIOICHNE U
ONKMCAaHNE XUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTopHbIe
OTIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
CrnenoBath mpaBmiiaM 0€30MMacHOM
paboThl B 1abopaTopuu pu
UCTIOJIb30BAaHUU XUMUYECKOM
nocyzbl ¥ 000pyI0OBaHUS, a TAKKE




npaBuiIaM oOpaleHus ¢
BEILIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSMH BBITTOJTHCHUS
71a00paTOPHBIX OMBITOB U
NPaKTUYECKUX paboT 1o
HOJTYYEHHIO U U3YYEHHIO
OpPraHUYECKUX BEIECTB.
[IpencTaBasTh pe3yabTaThl
HKCIIEpUMEHTa B (JOpPME 3aMUCH
YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii U 1enaTh BBIBOIBI HAa MX
OCHOBE.

[IpoBOUTH BEIYMCICHUS IS

OIIpEIETICHUS MOJIEKYJISIPHON
(bOopMyJIBI OPTaHMYECKOTO
BEIIECTBA, [0 YPaBHEHUIO
XUMHYECKOW PEaKIrH.

CaMocToATEIbHO MJIaHUPOBATh U
OCYLIECTBIISATH CBOKO
MO3HABATENIbHYIO JAESITEIbHOCTD;
IMPUHHUMATh AKTUBHOC YUaCTUC B
TPYIIOBON y4eOHOM JAESITEIIBHOCTH

Hroro no pazneny
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Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeJuHeHNs!

3.1 Cruptel. ®enon 3

39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 6+ 11/p
Crnoxuble 3¢upbl

33 YraeBoabl 2+ 1x/p

PackpbIBaTh CMBICI H3y4aeMbIX
TOHSITHI (BBISIBIISTH UX
XapaKkTepHBIC TPU3HAKH),
YCTaHABIUBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHUS MIPU OMMCAHUU COCTaBa,
CTPOEHUS U MpEBpaICHUN
OpPraHUYECKUX COCTUHEHHUM.

bubnuoteka
IHOK https://myschool.edu.ru/

bubnunoreka
IIOK https://myschool.edu.ru/

bubnunoreka
IIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hcnonb30BaTh XUMUYECKYHO
CHUMBOJIMKY JUISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM )
(dbopMyI1 OpraHMYECKUX BEIIECTB.
VYcraHaBnuBaTh NPUHAIEKHOCTD

BEILIECTB K OINPEIEIECHHOMY KJIaccy
10 COCTaBY U CTPOEHUIO, HA3bIBATh
X TI0 CUCTEMaTHUYECKOM
HOMEHKJIATyPE; IPUBOINUTD
TPUBHUAJIBHBIE Ha3BaHUS

OTJIENbHBIX MPEACTaBUTENICH
KHCIIOPOJICOACPHKAIINX
COCTUHEHUN.

XapakTeprus3oBaTb COCTAB,
CTpOeHHE, TPUMEHEHHE,
du3nueckre 1 XUMHUECKHUE
CBOICTBA, BAXKHEHIIINE CIIOCOOBI
MOJTyYEHUS] THITUYHBIX
IpeJICTaBUTENEeN Pa3IMYHbIX
KJIACCOB KM CIIOPOICOAECPHKAIINX
COCTMHEHUH (MEeTaHoJIa, 3TaHOJIA,
rImiepuHa, hexona,
dbopMmanbaeruaa, aleTaabIerua,
YKCYCHOM KHCJIOTBI, TJIFOKO3bI,
caxapo3sbl, KpaxmaJa, HeJUII0JI03bl);
BBISIBJISITH TE€HETHYECKYIO CBS3b
MEXJly HUIMH U TTOJITBEPKIATh €€
HAIMYUE YPAaBHECHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKLHii C UCIIOJIB30BAaHUEM

CTPYKTYPHBIX (popMyII.




OHI/ICBIBaTB COCTaB, XUMHNYCCKOC
CTPOCHHE U TPUMECHECHHE YKHPOB,
XapaKTepI/IBOBaTB HX 3HAYCHUC IJIA
JKU3HEICATSIIBHOCTH OPraHu3MOB.
Oco3HaBaTh ONNaCHOCTh

BO3JICUCTBUS HA )KUBEIE
OpTaHU3MBI OIIPEICIICHHBIX
OpPTraHWYECKUX BEIIECTB, MOSICHATH
Ha IpUMEpPax CrocoObl
YMEHBIIIEHUS U TPEAOTBPALICHUS
nux BpGI[HOFO BO3I[€ﬁCTBH$I Ha
OpTaHM3M YeTIOBEKa.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS —
poBeJICHNE, HAOIIOICHNE U
ONHMCAaHNE XUMHYECKOTO
JKCIIepUMEHTa (JabopaTopHbIe
OTIBITHI ¥ TIPAKTUYECKUE PAOOTHI).
CrnenoBath mpaBmiiaM 0€30MMacHOM
paboThl B 1abopaTopuu pu
UCTIOJIb30BAaHUN XUMHUYECKON
nocyAbl U1 000pYyIOBaHUS, a TAKKe
npaBuiIaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU BBITIOTHCHHUS
71a00paTOPHBIX OMBITOB U
NPaKTUYECKUX paboT 1o
MOJTyYEHUIO U U3YUYEHUIO
OpPraHUYECKUX BEIECTB.
[IpencTaBisiTh pe3ynbTaThl
HKCIIEpUMEHTa B (JOPME 3aMUCH
YpaBHEHUN COOTBETCTBYIOIINX




peakuuii ¥ IenaTh BBIBOABI HA HX
OCHOBE.

[TpoBOANTH BEIYUCIICHUS AJISI
orpezieNIeHUs] MOJIEKYJISIPHOM
(bopMyIIbI OPraHUIECKOTO
BEIIECTBa, [0 YPaBHEHUIO
XUMHYECKOU PEaKLUH.
CaMocTOATEIbHO MJIaHUPOBATh U

OCYHICCTBJIATH CBOIO
MMO3HABATCIbHYIO ACATCIIbBHOCTD,
IMPUHHUMATh AKTUBHOC

ydacTHe B TPYIIOBOM yueOHOH
JESTEIIBHOCTH

Hroro no pazneny
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Pa3znen 4. A3oTconeprkaniue opranndeckue coequH

CHUA

4.1

AMuHBI. AMUHOKUCIIOTEL. benku

PackpsIBaTh CMBICT H3y4aeMBbIX
HOHSTHHN (BBIABIISTH UX
XapaKTepHbIE PU3HAKHN),
yCTaHaBJIMBATh UX B3aHMOCBSI3b,
UCIIOJIb30BaTh

COOTBETCTBYIOIIHE TIOHATHS TIPH
OTIMCAaHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUN OPraHUYECKHX
COCIMHECHU.

Hcrons30BaTh XUMUYECKYTO
CHUMBOJIMKY JJISl COCTAaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpALIEHHOI)
dopMyIT OpraHN4YeCcKUX BEIIECTB.
OnpenensTb NPUHAIICKHOCTD
BEILIECTB K ONPEACICHHOMY KJIacCy
110 COCTaBY U CTPOEHHIO, HA3bIBATh

bubnuoreka
IHOK https://myschool.edu.ru/
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HUX 110 CUCTEMaTHUEeCKOMH
HOMEHKJIaType; MPUBOIUTH
TPUBUAIbHBIC HA3BAHUS
OT/ICTIbHBIX MPEICTABUTEIICH.
XapakTeprus3oBarb COCTAB,
CTpPOCHHE, IPUMECHEHHE,
¢u3nueckre 1 XUMHUECKHUE
CBOICTBA, BAXKHEHIIINE CIIOCOOBI
MOJTyYEHUs] THITUYHBIX
MPEACTaBUTENCH a30TCOEPIKAIINX
COeIUHEHUH (METUIAMHHA,
TJIMIMHA, OCTTKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB;
MOSICHATH Ha ITPUMEpax 3HAUYCHHE
OCJIKOB JJIT OpraHU3Ma YeJIOBEKa.
Hcnons30BaTh €CTECTBEHHO-
HAYYHBIC METO/IbI IO3HAHUS —
Ha0JII01aTh U OIIMCHIBATH
JEMOHCTPAIIMOHHBIA SKCIIEPUMEHT.
CamocCTOsATEIHbHO TUIAHUPOBATh U
OCYIIECTBIISATH CBOIO
MO3HABATEIIbHYIO JACSITEITLHOCTD;
NPUHUMATH AKTUBHOE Y4acTHE B

IPyNIIOBON yueOHOM NesITeNbHOCTH

Hroro no pazneny

Paspnen 5. BeicokoMoJIeKyIsipHbIe COeIHHEHUS

5.1

[Tmactmaccel. Kayuyku. Bonokna

Brnanets nzydaembiMu
XUMHWYCCKUMMU ITOHATUAMU
PacKpbIBaTh CMBICIT H3y9aeMbIX
HOH}ITI/Iﬁ U IIPUMCHATh 3TH

bubnuoreka
IHOK https://myschool.edu.ru/
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MOHSITHS TIPU OMTUCAHUH COCTaBa U
CTPOCHHUSI BBLICOKOMOJICKYJISIPHBIX
OpPTaHWYECKUX BEIIECTB, AJIs
O0OBSICHEHUS OTNIETBHBIX (DAKTOB U
SIBJICHUM.

Hcrnonb30BaTh XUMHUYECKYIO
CUMBOIIUKY IS COCTABIICHUS
CTPYKTYPHBIX (OPMYJT BEIIECTB U
YpPaBHEHUH peakiui
MOJIMMEPU3AIUN U
MTOJIUKOHICHCAIIH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE€ CBOWCTBA Kay4yKOB,
HauboJee pacIpoCTPaHEHHBIX
BHJIOB IJIaCTMACC, BOJIOKOH;
NPUMEHEHHE B PA3IMYHBIX
otpacisix. Mcnosb3oBarh
€CTECTBEHHO-HAYYHBIE METO/IbI
[IO3HAHUA — HAOII01aTh 1
OTMCHIBATh JIEMOHCTPAITMOHHBIN
AKCTIEPUMEHT

Hroro no pazneny

2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

32+2u/p
+ 2 x/p




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JlaTa
Ne HU3yYeHHUs .
/ Tema ypoka KonnyectBo ®opmuposBaHue pyHKIMOHAIBHOI TPAMOTHOCTH
n/n
4yacoB
04.09- [Ipenmer oprannueckoil xumnu, eé
08.09 BO3HUKHOBEHUE, Pa3BUTHUE U
HaxomuTs 1 u3BnekaTh HHPpOpPMAIIHIO;
3HAYCHUE (OMHOUWEHUE K XUMUU KAK
. . MHTETPUPOBATH U HHTEPIPETUPOBATH COOOIIEHUS TEKCTA;
K 8AJ#CHOU cocmasnsaouell
1 1 OCMBICIICHUE W OIIEHUBAHUE COACPKaHUS U (POPMBI TEKCTa;
KYIbmypol, 20pOOCMb 3d BKAAO
. . BBISIBJISITH U XapaKTePU30BaTh CYIIIECTBEHHbIE MPU3HAKU
POCCULICKUX U COBEMCKUX YUEHbIX 8 g
. . XUMHUYECKHX 0OBEKTOB (SIBICHHIN)
passumue Mupo8ou XumuyecKkou
HayKu)
11.09- Teopust cTpoeHUs OPraHUuYECKUX
15.09 coequnenuit A. M. bytneposa, eé
HaxoauTts u u3Bniekars nHGOpMaLuio;
OCHOBHBIE MOJIOKEHUSI (OmHOUeHUe
. MHTETPUPOBATH U HHTEPIPETUPOBATH COOOIIEHUS TEKCTA;
K XUMUU KAK K 8AXHCHOLL
2 . 1 OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUS U (POPMBI TEKCTA;
cocmaegnAwel Kyasmypbl,
. BBISIBJISITh M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKU
20pO0Cmb 3d 8KAAO POCCULICKUX U g
. XUMHUYECKHX 00bEKTOB (SIBICHHIA)
COBEMCKUX YUEHDIX 6 pa3eumue
MUPOBOU XUMUYECKOU HAYKU)
18.09- [IpencraBnenue o KiaccupuKaum
HaxomuTs 1 u3BnekaTh HH(PpOpMAIIHIO;
3 22.09 OpPraHMYECKUX BEIIECTB. 1
WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA;
Homenknarypa (cucremaruueckas)




" TPUBUAJIbHBIC HA3BAHUA
OpTraHHU4YCCKUX BCIICCTB

OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUs U (OPMBI TEKCTA;
BBISIBJISIT U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU
XUMHUYECKHX O0OBEKTOB (SIBIICHUH)

25.09- [Touck u n3BneUeHNEe UHPOPMAIIUH.
29.09 AJKaHBI: COCTaB U CTPOEHUE, WnTepnperanyst nHpOpMaLIHH.
TOMOJIOTUYECKHH Pl OcMbICTIeHNE U OTICHUBAHKE COIECPKaHUS U (HOPMBI TEKCTA.
Hcnonb3oBanue nHGOpMAITUU U3 TEKCTA
02.10- Haxonuthk 1 n3Biaekath HHPOpMAIUIO;
06.10 Mertan u 3TaH — npocTeuIme WHTETPUPOBATh U HHTEPIPETUPOBATH COOOIIEHHUS TEKCTA,
MPEICTABUTENH ATIKAHOB (paszsumue OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUS U (POPMBI TEKCTA;
HAYYHOU 110003HAMENbHOCMU) BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKU
XUMHUYECKHX O0BEKTOB (SIBIICHUH)
09.10- Haxonuth 1 n3BiaekaTh nHPOpPMAIUIO;
13.10 WHTETPUPOBATh U HHTEPIPETUPOBATH COOOIIEHHUS TEKCTA,
AJIKEHBI: COCTaB U CTPOCHHE,
N OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUs U (POPMBI TEKCTA;
CBOMCTBa
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU
XUMHUYECKHX O0OBEKTOB (SIBIICHUH)
16.10- OTWIIEH U MIPONMIIEH — MPOCTEMIINE
20.10 MPECTaBUTEIN AJTKEHOB Haxonuthk 1 n3Biaekath HHPOpPMAIUIO;
(omHoulenue K XUuMuu Kax K 8Ax4CHOU WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA;
cocmaegnAwel Kyasmypbl, OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUS U (POPMBI TEKCTA;
20p00Cmb 3d 6KIAO POCCUUICKUX U BBISIBIISIT U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU
COBEMCKUX YUEHBIX 8 pazsumue XUMHUYECKHX O0OBEKTOB (SIBIICHUH)
MUPOBOU XUMUYECKOU HAYKU)
23.10- Pemienue nccneqoBaTeibCKUX 1 KOMMYHUKATUBHBIX 33124
[IpaxTuueckas padora Ne 1.
27.10 MOCPEICTBOM XUMHUYECKOTO IKCIIEPUMEHTa; (popMupoBaHue

((HO.Hy‘-IGHI/IG OTWJICHA U U3YYCHHC

YMCHUA 0e30macHOCTH KU3BHCACATCIIBHOCTH




€ro CBOMCTBY (COOMI00€eHUe MeXHUKU

MIPOJIYKTHI €€ mepepadoTKu
(opuenmayus Ha npumeHeHue
XUMUYECKUX 3HAHUL NPU PeuleHUU

bezonacnocmu,)
06.11- Ankanuensl. byranguen-1,3 u
[Touck u u3BneueHNe UHPOPMALIUH.
10.11 MeTunoyrtaaueHn-1,3. Tlomyyerue
WNurepnperanys nHPOpMAIIHH.
9 CHUHTETHUYECKOT0 KayuyKa 1
. OcMbICTIeHNE U OIICHUBAHKE COIECPKaHUS U (HOPMBI TEKCTA.
PE3UHBI(passumue HayyHou
Hcnonb3oBanue nHMOpMAITUU U3 TEKCTA
J10603HAMENbHOC)
13.11- AJKMHBI: COCTaB U OCOOCHHOCTH [Touck u n3BneUeHNEe HHPOPMAIIUH.
10 17.11 CTPOEHUS, TOMOJIOTUYECKUN PAI. WNuTtepnperarus nadopmaiuu.
AlleTUIIEH — MPOCTEeNIINiA OcMbICTIeHNE U OIICHUBAHKE COICPKaHUS U (HOPMBI TEKCTA.
MPEACTABUTENb AIKHHOB Hcnonb3oBanue nHMOpMAITUU U3 TEKCTA
1 20.11- Brrauciienus o ypaBHEHHIO YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC
24.11 XUMHYECKON peaKkiuu MaTeMaTUYECKUE CYXKICHUS
27.11- HaydHoe oObsicHeHUE SIBIICHUIA.
12 01.12 ApeHbI: 6EH30JT U TOJTYOI. [Tornmanne 0COOCHHOCTEH €CTECTBEHHO-HAYYHOTO
TOKCHYHOCTH apEHOB HCCIIE0BAHUS.
WNHuTtepnperanus JaHHBIX JJIs TOJTY4YEHUS BBIBOJOB
04.12- HaydHoe oObsicHeHUE SIBIICHUIA.
I'enetnyeckas cBs3b N
08.12 [Tonnmanme oco6eHHOCTEH eCTECTBEHHO-HAYYHOTO
13 YTJIEBOIOPOAOB, IPUHAIEKAIINX K
HCCIIE0BAHUS.
Pa3JIMYHBIM KJlaccaM
HNHuTtepnperanus JaHHBIX JJIs TOIY4YEHUS BBIBOJOB
11.12- [IpupoaHbIE CTOYHUKHU
15.12 YIJIEBOAOPOAOB: IPUPOAHBIN a3 U HaydHoe oObsicHeHUE SIBIICHHUIA.
14 HOITyTHBIE HETSHBIE ra3bl, HePTH U [Tonnmanme oco6eHHOCTEH eCTECTBEHHO-HAYYHOTO

HCCJIEIOBaHUSL.
WNuTtepnperarus JaHHBIX IS TOTYYEHUS BHIBOJOB




3a0ay 8 obracmu oxpyxcarousel
cpeovl)

18.12- [IpupoaHbie ICTOYHUKHI
22.12 YIJIEBOAOPOAOB: PUPOAHBIN ra3 u
HOITyTHBIE HETSHBIE ra3bl, HeYTH U HayuHoe o0bscHeHHe SBICHUA.
15 IPOAYKTHI €€ mepepadoTKu [Tonnmanme oco6eHHOCTEH eCTECTBEHHO-HAYYHOTO
(opuenmayus Ha npumeHeHue MCCIJIEJOBAHMSL.
XUMUYECKUX 3HAHUU NPU peuleHuu Hurteprniperanus JaHHBIX U1l IOTYyYEHUS BBIBOJIOB
3a0a4 6 obracmu oKpyicaroweri
cpeovl)
16 25.12- KonTtponbHast pabota o pazueny
29.12 «YTIeBogopoas»
08.01- [IpenenpHbIE OAHOATOMHBIE CITUPTHI:
Paccyxnatb, BbICKa3bIBaTh COOCTBEHHOE MHEHHE B
17 12.01 METaHOJI ¥ 3TaHoJ. Bomopoanas
OTHOILIEHUHU aKTYaJIbHBIX HAYYHBIX B3TJISI0B
CBSI3b
15.01- MHOroaToMHBIE CITUPTHI: [Touck u n3BneUeHNEe HHPOPMAIIUH.
13 19.01 STWJICHIJIMKOJIb U TJIULEPUH HNuTtepnperarus nadopmaiuu.
(pazeumue nayuHou OcwmpbIceHe U OlleHUBaHKUE COIepKaHUsI U (POPMBI TEKCTa.
MH0O03HamenbHoCmu) Hcnonp3oBanne nHGpOpMaIIUK U3 TEKCTa
22.01- Hay4noe oObsicCHEHHE SIBJICHUH.
DEeHO: CTPOEHUE MOJIEKYJIBI, .
26.01 [Tornmanne 0cCOOCHHOCTEH €CTECTBEHHO-HAYYHOTO
19 bu3HYecKrue U XUMHUIECKUE
. UCCIIE0BAHUS.
CBOMCTBA, TPUMEHEHHE
WNHuTtepnperanus JaHHBIX JJIs TOJTY4YEHUS BBIBOJOB
29.01- [Touck u u3BneUeHnEe HHPOPMAITUH.
20 02.02 Anpneruasl: GopmManbaeTuI U WNuTtepnperarus nadopmaiuu.

areTanbaerna. AneTod

OcwmpbIceHe U OlleHUBaHKUE COIePKaHUsI U (POPMBI TEKCTA.
Hcnonp3oBanue nuHGOpMauu U3 TEKCTa




05.02-

OnHOOCHOBHBIE NPEAEIbHBIE

[Touck u u3BneUeHnE HHPOPMAIUH.

09.02 WnTepnperanyst nHpOpMaLUH.
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
OcMmpbICTieHNe 1 OLIEHUBAHHE COJCPKAHUS U (POPMBI TEKCTA.
U YKCYyCHas
TREY Hcnonp3oBanue nuHboOpMauu U3 TEKCTa
12.02- [IpaxkTuueckas padora Ne 2.
. . Pemenue nccnenoBaTebckuX 1 KOMMYHHUKATUBHBIX 3a/1a4
16.02 «CBoiicTBa pacTBOpa YKCYCHOMU
22 MOCPEICTBOM XUMHUYECKOTO IKCIIEPUMEHTa; (popMupoBaHue
KHUCTIOTBIY (COONM00eHUe mexHuKu
yMeHUs1 6€30MaCHOCTH KU3HEACATETbHOCTH
bezonacrnocmu)
19.02- CreapuHOBas U OJICMHOBAs
[ouck n u3BIEUCHNE UHPOPMALIUH.
23.02 KHCJIOTBI, KaK IIPEJICTABUTENIN
WnTepnperanyst nHpOpMaLIHH.
23 BBICHIMX KapOOHOBBIX KHCIOT
. OcMmpbICTIeHNEe 1 OLIEHUBAHHUE COJEPKAHUS U (POPMBI TEKCTA.
(pazeumue HayuHoU
Hcnonp3oBanue nHGOpMAIK U3 TEKCTa
J10603HAMENbHOC)
26.02- [Touck u n3BneUeHne HHPOPMAITUH.
Mblia KaK coau BBICIIUX
01.03 WnTepnperanyst nHpOpMaLIUH.
24 KapOOHOBBIX KHCIIOT, X MOIOIIEE
. OcMmpbICTIeHNEe U OLIEHUBAHHE COJEPKAHUS U (POPMBI TEKCTA.
JeicTBue
Hcnonp3oBanue nHGOpMAINK U3 TEKCTa
04.03- Hay4noe oObsicCHEHHE SIBJICHUM.
CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE .
08.03 [Tornmanne 0COOCHHOCTEH €CTECTBEHHO-HAYYHOTO
25 KapOOHOBBIX KUCIIOT. ['uaponu3
MCCIIEJOBAHMSI.
CJIOKHBIX 3(hUpOB
WHTepnperanus NaHHBIX AJI IOJy4YEHUs BBIBOJIOB
11.03- Hay4noe oObsicCHEHHE SIBJICHUH.
2% 15.03 JKupsl: runponuns, npuMeHeHue, [Tornmanne 0COOCHHOCTEH €CTECTBEHHO-HAYYHOTO

Ouosornyeckas posb KHPOB

HCCICOOBaHUsI.
I/IHTepHpeTaHH}I AAHHBIX IJId MMOJYYCHHA BBIBOIOB




18.03- [ouck n u3BIEUCHNE UHPOPMALIUH.
VYrneBoasl: cocTaB, KiacCH(pUKAIIUS.
22.03 . WnTepnperanyst nHpOpMaLUH.
27 Baxuneimue npeacTaBuTeNu:
OcMmpbICTieHNe 1 OLIEHUBAHHE COJCPKAHUS U (POPMBI TEKCTA.
JII0K03a, PPyKTO3a, caxapo3a
Hcnonp3oBanue nuHboOpMauu U3 TEKCTa
01.04- [ouck n u3BIEUCHNE UHPOPMALIUH.
73 05.04 Kpaxman u nemironosa kak WnTepnperanyst nHpOpMaLUH.
MPUPOIHBIE TOTUMEPHI OcMmpbICTIeHNe 1 OLIEHUBAHHUE COJEPKAHUS U (POPMBI TEKCTA.
Hcnonb3oBanue nHMOpMAIIUU U3 TEKCTA
08.04- KoHnTtposbHas paboTa mo pasaeny
29 12.04 «Kucnopozaconepxaiiue
OpTraHUYECKUE COCAMHEHUS»
15.04- [Touck u n3BneUeHNEe HHPOPMAIIUH.
19.04 HNurepnperanusg nadhopMaruu.
30 AMWHBI: METWJIAMUH U aHUJIUH prp $op
OcwmpbIceHe U OlleHUBaHKE COIepKaHUsI U (POPMBI TEKCTa.
Hcnonb3oBanue nHMOpMAIIUU U3 TEKCTA
22.04- [Touck u n3BneUeHNEe HHPOPMAIIUH.
AMUHOKHUCIOTHI Kak aMm(poTepHbIe
26.04 HNuTtepnperarus nadopmaiuu.
31 OPraHUYEeCKHE COCTUHEHHUS, X
OcwmpbIceHe U OlleHUBaHKUE COIepKaHUsI U (POPMBI TEKCTa.
Ouosnoruueckoe 3Hadenue. [lentumbr
Hcnonp3oBanue nHbOpMauu U3 TEKCTa
29.04- Kputnueckoe paccMoTpeHHe JTOKaIbHBIX, TIIOOATBHBIX
1 03.05 benku kak npupoiHbIe npo0Jem.
BBICOKOMOJIEKYJISIPHbBIE COEIMHEHUS [TonrmaHue U OLIEHKA Pa3IUYHbIX B3IJISI0B U
MHPOBO33PEHHUI.
06.05- [Touck u u3BneUeHnEe HHPOPMAITUH.
1 10.05 OCHOBHBIE TOHATHS XUMUH WNuTtepnperarus nadopmaiuu.

BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ

OcwmpbIceHe U OlleHUBaHKUE COIePKaHUsI U (POPMBI TEKCTA.
Hcnonp3oBanue nuHGOpMauu U3 TEKCTa
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13.05-
17.05

OcHOBHBIC METOJbI CHHTEC3a

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

[ImactMaccsl, kKay4yKH, BOJIOKHA
(opuenmayus Ha npumeHeHue
XUMUYECKUX 3HAHUL NpU peulenuu
3a0au 6 obracmu oKpyicaroweri
cpeovl)

Kputnueckoe paccMoTpeHue JTOKaIbHBIX, TT00AIBHBIX
npobieM.

[ToHnMaHme 1 OIEHKA Pa3IMYHBIX B3TJISIOB U
MHPOBO33PEHHUI.




