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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMuU Ha YpOBHE CpelHEro ob1iero oopazoBanus pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuUM B
Poccuiickoit ®deneparuu», TpeOOBaHMM K pe3yjbTaTaM OCBOSHUS (eaepabHOM
oOpa3oBaTenpHOM mporpamMmbl cpenHero oomero oopaszoBanus (DOII COO),
npencraBieHHbIX B DenepanrbHOM TOCYJApPCTBEHHOM OOpa30BaTENbHOM CTaHAApPTE
COO, c¢ yuérom Konuenuuu mnpenogaBaHusi ydeOHOro mpeaMeTa «XHUMHUSD» B
oOpa3oBaTenbHBIX OopraHuzauusix Poccuiickoit denepanuu, peanu3yromdX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKEeHUNA «CTpaTteruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha nepuon a0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONpPEACIICHUIO 00IIe
CTpaTeruu OOYy4YEeHUs, BOCIIUTAHUS U Pa3BUTUSA OOYYAIOLIMXCS CPEACTBAMU y4eOHOIO
npenmera «Xumus» g 10-11  kmaccoB Ha ©a30BOM  ypOBHE COCTaBHIIU
koHUentyanbHbple mojoxkeHuss PI'OC COO o B3aMOOOYCIOBICHHOCTH IIEJieH,
CONepKaHMsI, PE3yJbTaTOB OOyYEeHHS U TpPeOOBaHW K YPOBHIO TIOJTOTOBKHU
BBIITYCKHUKOB.

XuMHUECcKoe 00pa3oBaHuE, MOJIy4aeMoe BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHM3aliH, SBISETCS HEOThEMJIEMOW 4YacThi0o UX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIONIMM JTarlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa30BaHUS.
OTH LICHHOCTH KacaroTCsl O3HAHUS 3aKOHOB MPUPO/Ibl, GOPMHUPOBAHUS MUPOBO33PEHUS
U o0uIell KyJbTypbl YEJIOBEKa, a TAKXKE AKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbIO M TpUPOAHON cpede. Peammsyercs xumuueckoe oOpa3zoBaHHE
oOydJaronmxcsi Ha YPOBHE CpEIHEro OOIIero 00pa3oBaHUS CPEICTBAMH y4eOHOTO
npeamMera «XUMHUsA», COACPKAHUE U MOCTPOEHUE KOTOPOTrO OMPENENEHbl B IPOrpaMMe
0 XMMUU C YU4ETOM cHelU(PUKH HAYKU XUMHUH, €€ 3HAYCHUsI B MO3HAHUM MPUPOJIBI U B
MaTepUaJbHOM KU3HU OOIIECTBA, a TaKkKe C y4y€TOM OOIIMX Ieseld W MPHUHIIMIIOB,
XapaKTEepPU3yIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHET0 001Iero oopa3oBaHus
B Poccuiickoit @enepannm.

XUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT ocoOyi poyib B
COBPEMEHHOM IMBUJIM3AIMM, B CO3JaHUU HOBOM 0a3pl MarepuaibHOW KylbTyphl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B
CO3/1aHHE€ LIEJIOCTHOTO TMpEACTaBiIeHUsI 00 OKpYXKallleM MHpPE KaKk O €IUHCTBE
OpUpPOABl W 4YEJNOBEeKa, KOoTopoe GOpMHUpYEeTCss B XUMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIIEr0 MHUpPA, OCO3HAHUSA B3aUMOCBSI3HM MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BOBMOXXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3aMMOAEHCTBYSI C JAPYTMMU €CTECTBEHHBIMU HayKaMHu, XHMUS CTaja
HEOTHEMJIEMOM YacThl0 MHUPOBOU KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO
TpyJla ¥ OKU3HM Kaxjaoro wieHa oOuiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTUI HAMpaBJIeHa Ha pellIeHre IrI100albHbIX



mpo0JieM yCTOWYMBOTO pAa3BUTHSA UEIOBEYECTBA — CHIPbEBOM, DSHEPrETHUYECKOM,
MTUIIEBOH, SKOJIOTHUECKON 0€30MaCHOCTH M OXPaHBI 37T0POBbSI.

B coorBerctBHUM ¢ OOmMMH LENSIMU M MPUHLMUIIAMH CPEIHEr0 OOLIETro
oOpasoBanusi cojepkanue npeamera «Xumus» (10-11 kmaccwl, 6a30BbIl ypOBEHBb
U3Y4YEeHHs]) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HeOOXOIUMYIO UM ISl BBIPAaOOTKM MHUPOBO33PEHUECKUX OPHEHTHUPOB,
YCHEIIHOTO BKJIIOUEHHUSI B KU3Hb COLMYMa, MPOJOJDKEHUSI 00pa30BaHUsl B Pa3IMUHBIX
00JIaCTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomuMHu  nipeamMeTa  «XUMHsD» — SBISAIOTCS  0a30Bble  KypChl  —
«Opranndeckas xumusi» U «OOmas W HEOpraHWYeCKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAayKu: CHUCTEMa
3HAHWM TI0 HEOPTaHWYECKOM XWMHUU (C BKIIOYCHHEM 3HAHWN W3 OOIIeH XUMHUHU) U
OpraHnyecko xumMuu. POpMHpPOBAHME JAHHOW CUCTEMBlI 3HAHUWA NPH HU3YUYECHUH
npenMeTa 00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOToo0Opasusi BELIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOopraHuveckas XuMHs» cOOpMUpOBaHAa B NPOrpaMMme IO XHMHUHU Ha OCHOBE
CUCTEMHOTO MOJAX0/Ia K U3YYEHHUIO YYEeOHOro mMaTtepuaa u 00yCIOBIIEHa UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN HA OMpPENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpPraHMYECKOW XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPHH CTPOEHUS] OPraHUYECKUX COEIMHEHHM, a TAK)KE€ HAa YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX MpEACTaBICHU O cTpoeHuH BemiecTB. CBeleHUS 00 H3ydyaeMblX B
Kypce BEUIECTBaxX AAOTCS B Pa3BUTHUU — OT YIJI€BOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMM. B Kypce OpraHMYecKOM XHMHUHU TOJIy4arOT pa3BUTHE
chOpMHUpPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIET0 00pa3oBaHUS MEePBOHAYAILHBIE
NPEJCTaBICHUSI O XUMHUYECKOW CBS3M, KIACCHU(PUKAMOHHBIX MpPH3HAKAaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XUMHUECKON PEAKILINH.

[log HOBBIM yrjaoM 3peHHss B THpenMere «Xumus» 0a30BOro ypOoBHS
paccMaTpuBaeTcsi M3yUEHHBI Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHUs
TEOPETUUECKU MaTepuan U (aKTOJIOTUYECKUE CBEJCHHUS O BEIIECTBAX M XUMHUECKOH
peakuuu. Tak, B yacTHocTH, B Kypce «OOmass M HeopraHU4ecKas XHUMHs»
oOy4JaronMmMcsi MpeoCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOIUUYECKOTO
3aKOHa C OOHIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIMH, TIy0)XKe MOHSITh
HUCTOPUYECKOE W3MEHEeHHEe (YHKIHMA JTOr0 3akoHAa — OT oOoOmaromend 10
OOBSICHSIIOIIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEWINMX BEIIECTBAaX, WX COCTABE, CTPOCHUM,
CBOMCTBaX M IMPUMEHEHUH, & TAKKE O XHUMHUYECKHX PEAKUUAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AonoiHseTcs B Kypcax 10 m 11 knaccoB anemeHTamu
COZIepKaHMsl, UMEIOIUMHU KYJIbTYpPOJIOIrMYECKUI U MPUKIAJIHON XapaKTep. DT 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H XUMHH C IPYTMMH HayKaMH, PacKphIBAIOT €&
pOJib B TO3HABATEIIbHOW W NPAKTUYECKON NESITEIbHOCTU YENOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX



MPWIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMUMBIX TPOOJIEMax, CBSI3aHHBIX C XUMHEW, KPUTHUYECKH OCMBICIUBATH
UHGOPMAIIUIO U IPUMEHATH €€ JIJIsl TIOMOJHEHUS 3HAHUM, PEelIeHUs] UHTEIUIEKTYalbHbIX
U DKCIEPUMEHTANbHBIX HMCCIIEOBATEIbCKUX 3a7ad. B 1enom copepkanue yueOHOTO
npenMera «XuUMUs» JaHHOTO YPOBHS M3y4Y€HHsS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00yJaronmxcsi MHUPOBO33PEHYECKON OCHOBBI JJII TOHUMaHHS (DUiIoCOPCKUX HIEH,
TaKUX KaK: MaTepUalbHOE E€IUHCTBO HEOPTaHWYECKOTO W OPraHu4ecKoro Mupa,
0OyCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, [O3HAaBA€MOCTh
OPUPOAHBIX SBICHUM MyTEM SKCIEPUMEHTA U PEUICHUS] IPOTUBOPEUUN MEX]1y HOBBIMU
(dakTaMu ¥ TEOPETHUECKUMHU TPEINOChUIKAMH, OCO3HAHWE POJU XHMHH B PEIICHUU
HKOJOTHYECKUX TPOOJIeM, a TakkKe MpobsieM COEpPEeKeHHsI YHEPTETUICCKUX PECYPCOB,
CBIPbSI, CO3/ITAaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B muiane pemeHust 3a1a4 BOCIUTAHUSA, PA3BUTUS U COLMANIM3ALMU 00YUYalOIIUXCS
OPUHATBIE MPOrpaMMON MO XUMHHM TMOAXOAbl K ONPENEICHUI0 COACpXKaHUS U
MOCTPOEHUSI TIPEAMETa MPEeayCMaTpUBAOT (OPMHUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
JCUCTBUN, WMEIMUX 0a30BO€ 3HAYCHWE IS PA3IUYHBIX BHUIOB JIESTEIHHOCTH:
peuieHus npoOjeM, MOUcKa, aHaau3a U o0padOTKU MH(pOpPMAIUU, HEOOXOIUMBIX IS
OpUOOpPETeHUs]  OMbITa MPAKTHUYECKOM W HUCCIEeNOBATEIbCKOW  JESTENbHOCTH,
3aHUMAIOLIEN BaXKHOE MECTO B MMO3HAHUM XUMHUHU.

B mnpaktuke mnpemomaBaHuWs XWMHH KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TAK U Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUs, MPH OMPEICICHUN
collepKaTeIbHOW ~ XapaKTepUCTUKU 1IeJie U3ydYeHHs TMpeAMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAMIIMOHHO MpU3HAETCS (POpMUpPOBAHUE OCHOB
XUMHUYECKOM HayKd KakK o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
JESTETPHOCTH YEJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAWYECKOW TOYKHM 3PEHUS TAaKOM MOAXOJ K ONPENCIICHUIO LeJNed W3Y4YCHHUs
peIMeTa SBIISIETCS BIIOJIHE ONPABAAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHHUs TJaBHBIMU LENSIMU M3Y4YECHHsS MpeaMmeTa
«Xumust» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBIISAIOTCS:

e (opmHupoBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUM KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOPOM JiekKaT KIIFOUEBBIC
MOHATHUS, GyHIaAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,

YCBOCHUE 151 IMOHHUMAaHHUE CYIIIHOCTH JOCTYITHBIX 00001IeHMI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHUE C WMCTOPUEH HMX DPa3BUTUSL U
CTaHOBJICHUS;

e (OpMHpPOBaHWE W pa3BUTHC IPEICTABICHUM O HAyYHBIX METOJax IO3HAHHMS
BEIIECTB U XUMHUYECKHX pEaKInid, HEOOXOMUMBIX JIJISI MPHOOPETEHUS YMEHHM
OPHEHTUPOBATHCSI B MHUPE BEIIECTB U XMMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B
HPUPOJIC, B IPAKTUYECCKON M TOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHUH M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJACHUEM U
O00BSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOJIIOICHUEM TTPaBMIT 0€3011aCHOTO
oOparieHus ¢ BEIecTBaMu.



Hapsiny ¢ sTum, comepkareibHas XapaKTepUCTHKA WENed W 3a7ad H3Y4YCHUs
npeaMeTa B mporpaMMe Mo XMMHH yYTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHU C
HOBBIMU TIPHOPUTETAMHU B CHCTEME CpeaHero olmiero oOpasoBanus. CeromHs B
NpPEroaBaHu XUMHUHU B OOJbIIEH CTETICHH OTAAETCS MPENNOYTEHUE MPaKTUYECKOU
KOMIIOHEHTE COJIep>KaHusi 0Oy4eHHUs, OpUEHTUPOBAHHOW HA IMOATOTOBKY BBIMTYCKHHKA
001e0o0pa3oBaTeIbHON  OpraHW3alMK, BIAJCIOMIETO HE HAOOpOM 3HAHWU, a
(GYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMU M YMEHHUSMH aKTUBHOTO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS UX B PEATbHOM KU3HU ISl PEIICHUS MPAKTUIECKUX
3amad.

B cBsi3u ¢ 3TUM IIpW M3ydYeHUHW TpeaMeTa « XUMUsS» JTOMUHHPYIOIIee 3HaUYCHUE
npUOOPETAIOT TAKUE LIEH U 33/1a49M, KaK:

amanTanusg OOYy4YaloIMXCs K YCIOBUSM JWHAMHYHO pa3BUBAIOLICTOCS MHUPA,
(dbopMHpOBaHNE WHTEIUIEKTYaIbHO PAa3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KU3HEHHBIX CHTYAIIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

(dbopMUpOBaHHE Y 00YJAIONTUXCS KITIOYSBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA),
MUMEIONINX YHHUBEPCAIbHOE 3HAYCHUE /IS Pa3IMYHBIX BHUJIOB NEATEIHHOCTH: PEIICHHUS
npoOJjieM, TIOMCKa, aHanau3a W 00paboTku uHGOPMAIMH, HEOOXOAUMBIX IS
NpUOOpETEHHs OMbITa ACSITEILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHHUH
XMMHHM, a TaKXKe Ui OICHKH C TO3WIMK DKOJIOTHYECKON O€301MacHOCTH XapakTepa
BJIMSIHHASL BEIIECTB M XMMHUYECKHX IMPOIECCOB HA OPraHW3M YEJIOBEKAa M MPHUPOIHYIO
cpeny,

pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, HWHTEIUIEKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTE O00YYarOIIUXCS: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE
3HAHUS [0 XWMHHA B COOTBETCTBHH C XHU3HEHHBIMH ITOTPEOHOCTSMH, HCIOJIH30BaTh
COBPEMEHHBbIC WH(OPMAIIOHHBIE TEXHOJOTHH JUIS IOWCKAa W aHaIM3a Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(DOpMAIKH XUMHUYECKOTO COJIePIKAHNUS;

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBIIUICHUS, HAO0JII0IaTeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHUM ¢ MPOBEICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCTIHTaHWE y  oOywarommxcs  yOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpaBIEHHOCTH XUMHUH, €€ BaXHOW pOJM B PEHICHUH TJIO00AIBHBIX MpoOJeM
paIMOHAIFHOTO TPHUPOIOTIONB30BAHUS, MOIMOJHEHUS HSHEPreTUYECKUX PECYpCOB U
COXpaHEHHS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHONICHUST K TIPUPOJE W CBOEMY 3I0POBBIO, a TaKXke TMPUOOPETEHHs OIbITa
UCTIONb30BaHUSl TMONYYCHHBIX 3HAHWW 11 TPUHATHS TPAMOTHBIX pPEIICHUH B
CUTYAITUX, CBSI3aHHBIX C XUMHUYCCKHUMH SBIICHUSMHU.

B y4eOHOM muaHe cpemHero oOmiero oOpazoBaHHs HpeAMeT «XUMHS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MpeAMeTHOM 00macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.



OO6miee 4yuciIo YacoB, OTBEACHHBIX I W3YYCHHUS XMMHH, Ha 0a30BOM YpPOBHE
cpemHero ooimero oopa3oBaHusi, coctaBisieT 68 wacos: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kinacce — 34 yaca (1 yac B Hezel).

COJEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

[IpenMer opraHmdeckold XHMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTUE U 3HAUYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. TeopHsl CTPOEHUS OPraHUYECKHX
coequnennit A. M. bytiepoBa, €€ ocHOBHbIe mMonoxkeHUusa. CTpyKTypHbIE (HOPMYIIBI
OpPraHMYECKUX BellecTB. ['omosorus, uzomepusi. XMMHUECKasl CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o kiaccupuKaluu OpraHMYECKHX BemecTB. HomeHkiatypa
OpPraHUYECKUX COCIUHEHUH (CHCTEMATHYECKas) U TPUBHUAJIbHBIE HA3BAHUS BAXKHEUILINX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Abl M3YyYEHHUs BELIECTB M MX IPEBPALCHUI:
O3HaKOMJIEHHE C O0pa3laMu OpPraHMYEeCKUX BEIECTB M MaTepuajlaMH Ha HUX OCHOBE,
MOJEJIMPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHE W OINUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IU1aBjeHUE, OOYIIIMBAHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTMUECKUH psiA. MeTaH U 3TaH — npocTeiine
MPEICTaBUTENN aTKaHOB: (DU3MUECKHE U XUMUYECKUE CBOMCTBA (PEaKluu 3aMEeIeHUS U
rOpPEHUs), HAXOXKJAECHHUE B IPUPOJIE, TOJTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB MU CTPOEHHE, TOMOJIOTMYECKUH pAld. OTWIEH M MPONUJIEH —
OpOCTEHIINE IPEICTABUTENN AJIKEHOB: (PU3NYECKUE U XMMHUUECKHE CBOMCTBA (peaKiuu
TUJAPUPOBAHUS, TAJOT€HUPOBAaHUS, TUAPATALMHM, OKHUCICHHS M MOJHMMEPHU3ALNH),
MOJIyYeHUE U IPUMEHEHHE.

Ankamuensl: Oyraauen-1,3 u wmerunOyrtaauen-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOMcTBa (peakuus mnonauMepusaunu). [lonydyeHne CHUHTETHUYECKOTO
KayudyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN pAl. AIETUIICH —
NPOCTEHIINN MPEACTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3MUECKUEe U XUMUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TIHMJApaTallud, TOPEHUs),
[IOJIyYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (QU3NYECKHE M XUMHYECKHE CBOMCTBA
(peakuu rajJoreHMpoBaHUsl M HUTPOBAHUS), IMOJYYEHUE M IpUMEHeHue. Tonyon:
cocmas, cmpoenue, usuieckue u Xumuieckue coucmea (peakyuu 2aio2eHupo8anus u



HUMpOBanusl), noayuenue u npumerenue. TOKCHUHOCTh apeHOB. I'eHeTHYecKas CBA3b
MEX/1y YTJIEBOJOPOIaMH, MPUHAAICKAIIMMHU K Pa3IMYHBIM KJIacCaM.

[IpupoHbie UCTOUHUKH YTIIEBOJIOPOA0B. [IpupoaHblil ra3 u nomyTHbie HEQTIHbIE
razel. Hedte u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HePTU: TEPEeTroHKa,
KPEKUHI (TepMUYECKUN, KaTaauTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HedTH,
WX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHBIN yroib ¥ TMPOIYKTHI €ro
nepepadOTKH.

OKCnepUMEHTAIbHbBIE METOAbl M3YyYEHHS BEUIECTB W HUX MPEBpallleHUA:
O3HAaKOMJIEHHE ¢ o0Opa3liaMH IlacTMacc, KaydyyKoB W pe3uHbl, koyekuuu «HedTte» u
«Yronp», MOAEIMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKON PAbOThI: MOJyUYEeHUE ITUIICHA U U3YYCHHE €T0 CBOICTB.

Pacuérnble 3anaum.

Bbluucienus o ypaBHEHUI0O XUMUYECKOM peakiuu (Macchbl, 00b€Ma, KOJIMYECTBA
UCXOJHOTO BEILECTBa WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xaniue oprannyeckue coeJuHeHUs!

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOJ M 3TAaHON: CTpOeHUe, HU3NUECKue
U XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMU MeETalaMH, Tajor€HOBOJOPOJAMU,
ropeHue), npuMeHenue. BogopoaHbie CBA3M MEXKIY MOJIEKyJaMH crupToB. [leficTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YelIOBEeKa.

MHOTOaTOMHBIE CHUPTHI. DTUICHTIUKOIL U TJIMIIEPUH: CTPOSHUE, QU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHUE CO IIEIOYHBIMU METAJJIaMHU, KadyeCTBEHHas
peakiysi Ha MHOrOaTOMHbIE crUpThl). JleiicTBue Ha opraHu3M uenoBeka. [IpuMenenue
TJIAIIEPUHA U ATHJICHTJIAKOJISL.

DeHOII: CTPOCHHE MOJICKYJIbI, (PU3NYECKHe U XUMHUIECKUE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue penomna.

Anbaerunibl U kemoHwvl. DopMabAETUl, alleTaNbAETU: CTpOeHUE, (U3NIECKUE U
XUMUYECKHUE CBOMCTBA (peaklMU OKHUCJICHUS M BOCCTAHOBJICHHS, Kaue€CTBEHHbIE
peaxium), MoJiyueHue U MpuMeHEHHe.

OAHOOCHOBHBIE TpeaeibHbIE KapOOHOBbIE KUCIOTHI. MypaBbUHAas W YKCycHas
KHUCIIOTBI: CTpO€HUe, (U3MUecKue U XMMHYECKHE CBOMCTBa (CBOMCTBA, OOUIME ISt
KJIacca KUCJOT, peaklus dTepuPpUKaLMK), TOTydyeHue U npumeHeHue. CteapuHoBasi U
OJICMHOBAs KUCJIOTHI KaK MPEACTaBUTENM BBICIIMX KaPOOHOBBIX KUCIOT. Mblla Kak COu
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxxaple 3(UpHl KaKk MPOWU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ UAPONH3 CIIOKHBIX
a¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xxupoB. buonorudeckast poib sKHUPOB.

VYrieBoapl: cocTaB, KiaccuPUKalUg YriaeBOAOB (MOHO-, AW- M MOJHCAXapUibl).
['moko3a — mpocTeHIIMii  MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS  MOJICKYIIbI,
bu3MYecKne W XMMHUYECKHE CBOMCTBa (B3ammojaeiictBue ¢ rumapokcugaom menu(ll),
OKHCJICHUE aMMHA4YHbIM pacTBopoM okcuma cepedpa(l), BocctaHoBieHHe, OpoxKeHUE
TJIFOKO3b1), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHHE, Ouosornyeckas posib. DoTocuHTES.
®pyKTO3a KaK U30MEP TIIFOKO3bI.




Kpaxman wm nemnono3a kak OpupoAHble mnojguMepsl. CTpoeHHe Kpaxmana u
LEJUTI0NI03bl. PU3HUECKUE U XUMUYECKUE CBOMCTBA KpaxMaiia (THIpOJIn3, KaYECTBEHHAs
peaKIus ¢ UOJ0M).

OKCIIEpUMEHTANbHbIE METOJbl HW3yYEHHsS BEIIECTB M WX [PEBPAILICHHIL:
pOBe/IeHNEe, HAOIIOEHUE U ONMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB,
KAUECTBEHHbIE PEAKIHH OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJAa OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJCUCTBUE TJMIEPUHA C THAPOKCUIOM
menu(Il)), anpaerngoB (OKHCIEHHME aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcunom  meau(Il), B3amMopeiicTBMe Kpaxmana € HMOJOM), MPOBEICHUE
MPaKTUYECKON pabOoThI: CBOMCTBA PacTBOPa YKCYCHOU KHUCIIOTHI.

Pacuérnble 3anaum.

Boruncnenus mo ypaBHEHUIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOJIMUECTBa
UCXOJHOTO BEILECTBa WM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIINH).

A30TcoaepKalme OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTHI Kak aM(oTepHble OpraHHYecKue coequHeHus. DPuszndyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuIKMHa). buonornueckoe 3HaueHue
aMuHOKUCHOT. [lenTuasl.

benkm kak TOpUPOOHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHusA. llepBuyHas,
BTOpUYHAS U TPETUYHASA CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB: THIPOJIH3,
JeHaTypalus, KaueCTBEHHbIE PEAKIIMH Ha OCIKH.

OKCIIEpUMEHTANbHBIE METOJbl HW3yYEHHsS BEIIECTB M WX [PEBPAILLICHUI:
HAOJIOICHHE M ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JI€HATypalusi OENKOB IMpHU
HarpeBaHuH, [IBETHBIE PEAKIIMH OEJIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE TMOHATUS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3ALMM, CPEAHSS MOJEKYJsIpHas
macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX  COCIMHEHUM —
MOJIMMEPU3ALH U HOJUKOHEHCALUS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3laMy MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBS3€M NPU M3YyYEHUM OpPraHMYecKol xumuu B 10
KJIaCCe OCYIIECTBIIIETCS YEpe3 HCIOJIb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
NOHATUW, TaK W TOHSATHUW, SBJISIOIIMXCS CUCTEMHBIMHU [UJIi OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAyYHBIE TOHATHUS: SBJICHWE, HAy4YHBIM (pakT, THIOTE3a,
3aKOH, TEOpHsl, aHalIM3, CHUHTE3, KilacCU(UKAIMs, MNEePUOJUYHOCTh, HAONIIO/IEHUE,
U3MEPEHHE, SKCIIEPUMEHT, MOJICIINPOBAHUE.



duznka: Matepus, SHEPIHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPTeTHICCKUI
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, (U3MUYECKUE
BEJIMYMHBI U €MHUIIBI MX U3MEPEHHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dborocuHTe3, OHOJOTMYECKHM aKTHMBHBbIE BemiecTBa (O€NKH, YrJEBOJbI, JKUPHI,
bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, IOJE3HBIE HWCKOIMAeMble, TOTUIUBO,
PECYPCHI.

TexHoOTHSA: THINEBBIE MPOIYKTHI, OCHOBBI PAIMOHATHLHOTO THUTAHHS, MOIOIINE
CpencTBa, JIEKAPCTBEHHBIE W  KOCMETHYECKHE TIpermapaThl, MaTepuaibl W3
MCKYCCTBEHHBIX M CHHTETHUECKHIX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKUH 37eMeHT. ATOM. Sapo aroma, M30TOMBL. DJIEKTPOHHAsT 000JIOYKA.
DHepreTUuecKue ypOBHU, MOIYPOBHU. ATOMHBIE OpOWUTanmM, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus 3JIEKTPOHOB IO OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DIEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

Ilepnonnueckunt 3akoH U [lepunonnueckas cucrema xumnuyeckux snemenTos /1. 1.
MenpneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproanyueckoil CHCTEMbI XUMAYECKUX
anemeHToB JI. WM. MeHneneeBa C COBPEMEHHOW TEOPUEHM CTPOEHHUS ATOMOB.
3aKOHOMEpPHOCTH W3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB U 00pa3yeMblX UMU
MIPOCTBIX U CJOKHBIX BELIECTB MO IpyIIaM W NEpHOJaM. 3HaYE€HUE NEPHOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BeliecTBa. XUMHUYECKas CBs3b. Bubl XuMHUecKon CBsI3U (KOBaJEHTHAs
HEeMoJIApHass M TMOJspHasi, HWOHHAs, MeTajindyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHON XMMHUYECKOUN CBsI3M (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBA3b. BaneHTHOCTh. DneKkTpooTpuLaTelbHOCTh. CTenenb okucieHus. IoHbl: KaTUOHBI
Y AHHUOHBI.

BemecTtBa MONEKYISIPHOTO UM HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA
COCTaBa BeLIECTBA. THUIbI KPUCTALUIUYECKUX PEMIETOK. 3aBUCUMOCThH CBOMCTBA BELIECTB
OT THUIA KPUCTAIUINYECKON PEIIETKH.

IlonaTe o0 pgucnepcHbIX cucremax. VCTHHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10J1 BELIECTBA B pacTBOPE.

Knaccudukanusa Heopranmdueckux coeauHeHuil. HoMeHkiaTypa HeOpraHu4ecKux
BellecTB. |'eHeTmyeckas CBsI3b HEOPraHWYECKUX BEIIECTB, MNPHUHAMICKAMMUX K
Pa3JIMYHBIM KJIACCAM.

Xumunueckas peakuus. Knaccuduxaiuss XuMHUUECKUX peakiuii B HEOpraHu4eCKon
U OpPraHWYECKOM XHMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUs H
PEBPALLEHUS SHEPTUN TP XUMHUYECKUX PEAKLIUSX.



CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pasdudHbIX (hakTopoB. OOpaThMbie
peakunu. XuMuueckoe paBHoBecue. MakTophl, BAUSAIOIINE HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. [Tpuniun Jle [larense.

Onektponutuyeckas auccouuanusa. CuibHble U cialble 3nekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IETOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3yYEHHS BEHIECTB M WX [PEBPAILCHUI:
nemMoHcTpauus Tabmui «llepuonuueckas cucrema xumuueckux snemeHtoB [ U.
MenneneeBa», H3ydye€HHE MOJENEH KPUCTAIUIMYECKUX pEETOK, HaOM0/IeHne U
OMHCaHUE JACMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (Pa3lOKEHHE MEePOKCHUIA
BOJIOPOJA B MPUCYTCTBHM KaTaAIM3aTOpa, ONPEAEICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, PEaKIMM HOHHOTO OOMEHa), MpPOBEICHUE
NpakTUYeCKol paboThl «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

Pacuétnble 3anaumn.

Pacuétel 110 ypaBHEHHSIM XMMHUYECKUX PEAKLHUN, B TOM YHUCJIE TEPMOXUMHUYECKUE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAsI 10J151 BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. [lonoxenue HemeramioB B Ilepuoandeckon cUCTEME XMMHUYECKUX
sanemenTtoB JI. WM. MenneneeBa M OCOOCHHOCTH CTpO€HHS aTOMOB. Dusnyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHUS HEMETAJUIOB (HAa MpPUMEpPE KHUCIOpPOAa, CEpHI,
dbocdopa u yraepona).

XYUMHUYECKHE CBONCTBA BaXXKHEMIIMX HEMETAJUIOB (rajoreHoOB, Cepbl, a30Ta,
docdopa, yriaepona ¥ KpeMHHUS) U UX COSTUHEHUN (OKCHAOB, KHCIOPOICOICPIKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

IIprMeHenne Ba)XKHENIIMX HEMETAIUIOB U UX COCTMHEHU .

Merambl. [lonoxenue wMerauioB B llepuogmueckoi cucTeME XUMHYECKUX
anemeHToB JI. M. MenneneeBa. OcCoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOUEK
atomoB MeTaymioB. OOmue ¢Qusnyeckue cpoiictBa MeTaywioB. CIiaBel METaJUIOB.
DNEKTPOXUMHYECKHUI PsJl HAIPSHKEHUI METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HAaTpUM, Kallui, KaJabllUid, MarHuHu,
ATIOMUHUMN, IUHK, XpOM, 5KeJIe30, Me/Ib) U UX COCAUHEHH.

OO6mue crnocoObl MoydeHus: MerauioB. [lpuMeHeHHe MeTauioB B OBITY H
TEXHUKE.

DKCIepUMEHTaIbHbIE METO/bl U3YUEHHUS BELIESCTB U WX MPEBPAILCHUI: W3yUCHHE
Kouiekiuu  «Metamiel M CIUIaBbl»,  00pa3lioB  HEMETAJIOB,  pELICHUE
AKCIIEPUMEHTAJILHBIX 3a7a4y, HaOMIoJeHUE U ONHCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA AIOMHHHS C PAcTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIE PEAKIIMU HA KATUOHBI METAJUIOB).

Pacuétnble 3anaumn.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WK 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKLIUU BEIECTB, PACUETHI



Macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO U3 BEIIECTB
HMMEET MTPUMECH.

X¥uMHUSA M )KN3Hb

Ponp xumum B 00eCleUeHUHM SKOJOTHMYECKON, SHEPreTHYeCKOM W MHUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [ToHATHE O HAyYHBIX METOJIaX MMO3HAHHUS BEIESCTB
Y XUMUYECKUX PEAKIUU.

[IpeactaBnennst 00 OOMMWX HAYYHBIX MPUHIIUAINAX TPOMBIIUICHHOTO MOTYYSHUS
Ba)KHEHIIINX BEIIIECTB.

UenoBek B MUpE BEILIECTB U MAaTEPUAIIOB: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl s
ANIEKTPOHUKH, HAHOMATEPHAJIbl, OPTAHUIECKUE U MUHEPATbHBIC YI0OPCHMUS.

XuMHST H 3J0pOBbE UEJIOBEKA: MNpPaBWJIa UCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBwiia OE30MACHOTO HCIIOJIB30BAHUS TMPEMapaToB OBITOBOW XWMHUHU B
ITOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzamus MeXNpeaAMETHBIX CBS3€H MpU U3y4YeHUH OOLIeH M HeopraHMYeCKOH
xuMuu B 11 Kjacce OCyIIECTBIISICTCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TIOHSTUW, TaK W TIOHSTUH, SBISIOMIUXCS CHUCTEMHBIMHM ISl OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSTHS: HAYIHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TMePUOAUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, SBIICHUE.

du3uKa: MaTepus, SHEPrusi, Macca, aToM, J3JEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TOI, PAJIHOAKTHUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (DM3MYECKUE BEIMYUHBI M EAWHHIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, 3kocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTBHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, IOJE3HBIE HWCKOIMAeMble, TOTUIUBO,
pECYPCHL.

TexHonmorusi: XUMHYECKash MPOMBIIUIEHHOCTh, METALUIYPrus, IPOU3BOIACTBO
CTPOUTEIIbHBIX ~ MAaTE€pPUANIOB, CEIbCKOXO3MCTBEHHOE  IPOM3BOJCTBO, MUIIEBas
MPOMBIIIJIEHHOCT, dbapMmarieBTHYECKAS MIPOMBIILIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX [penapaTroB, MNPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOT'PAMMBI 110 XUMUWN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimMBaeT TpeOOBaHUS K  pe3ysibTaTaM  OCBOCHHS
oOyJarlImuMHUCI MporpaMM cpeaHero oOmero  oOpa3oBaHUs  (JJUYHOCTHBIM,
METaInpeJMETHBIM U MpeaMeTHbIM). HaydHo-MeToquueckoil 0oCHOBOM 17151 pa3paOoTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOTPaMM CPEAHEro o0Iero ooOpa3oBaHUs
SBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN OAXO/.

B cooTBercTBUM € CHUCTEMHO-ACSTENBHOCTHBIM TMOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHUS IIPEeIMETa « XUMHUS» Ha YPOBHE CPETHEr0 OOIIEro
00pa30BaHMsl BBIJECIEHBI CIEAYIOUINE COCTABISIONINE:

OCO3HaHWE OOYYAIONUMUCS POCCUUCKOW TPAXTAHCKOM WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbBHOCTHA U CAMOOIPEEIECHUIO;

HaJIM4le MOTUBAIIMU K O0YUEHHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TpaAULIUK 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMH 1I€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YUe TPaBOCO3HAHUS HKOJIOTMYECKOM KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
L[EJI1 U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI TpeAMeTa «XHUMHs» JIOCTUTAIOTCS B
€AUHCTBE Yy4yeOHOM M  BOCHHUTATENIbHOM JESTENbHOCTU B  COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLUMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujearaMu pOCCHICKOTO IPa)KIaHCKOro OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMuU
M TpaBWIaMH  TOBEJIEHHUS, CHOCOOCTBYIOLUIMMHU  IpolleccaM  CaMOIO3HAHUA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TIMYHOCTH O0YUYaIOITHXCA.

JluyHOCTHBIE  pe3yibTaTbl  OCBOCHUA  TIpeaMeTra  «XHUMHS»  OTpa)KaroT
c(OPMUPOBAHHOCTh  OMbITAa IO3HABATEILHOM M MPAKTUYECKON JEATEIbHOCTU
oOyJaroluxcsi Mo peajn3aluu MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUSl 00YYalOMMHUCS CBOMX KOHCTUTYLHMOHHBIX IMpaB U OOS3aHHOCTEW,
yBaKEHUS K 3aKOHY U MTPABONOPAJIKY;

MPEJCTABICHUSI O COLUMAIbHBIX HOpPMax W MOpPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENLHOCTU MPU CO3JaHUU y4EOHBIX
POEKTOB, PEUICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a7a4, BBITOJIHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTM TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTHI IpYTUX MPU aHAJIN3€ Pa3InYHbIX BUJIOB YUYCOHOH J€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[ICHHOCTHOTO  OTHOIIEHUS K HMCTOPHYECKOMY W HAyYHOMY HACJICIUIO
OTEUYECTBEHHOW XMMHU;

YBOXEHHMsI K TMPOLECCY TBOpYECTBA B OOJACTU TEOPHUH U TMPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHS HAYKM €CTh pe3ysbTar
JUIATEIbHBIX ~ HAOMIONEHUN,  KPOMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  TOUCKOB,
TIOCTOSTHHOTO TPYZAa YYEHBIX U IPAKTHKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH M IMOCIEAYIONIEM aHATN3e
MH(GOPMALIMHU O MEPETOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CUTYalllH, CBSI3aHHBIC C XMMHYECKUMH SIBICHUSIMH, U
NPUHAMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHPYSICh Ha MOpPaTbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHMBAaTh CBOE TMOBEJCHHE U TMOCTYNKU CBOMX TOBapHILEH C
MO3UIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM U OCO3HAHHME TMOCIEICTBUU ITHX
MOCTYTIKOB;

4) popMupoOBaHNS KYJbTYPHI 310POBbSI:

NOHMMAaHUA IEHHOCTEH 3740poBOoro W  Oe3omacHoro oOpa3a  JKHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIIECHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOnro/iIeHrs MpaBuil 0O€30MACHOr0 OOpallleHusT C BeleCTBaMH B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU EATEIBHOCTH;

MOHMMAHUA LIEHHOCTH MPaBWJI MHIUBUIYaJbHOTO U KOJUIEKTHBHOTO 0€301acHOro
MOBENICHUS B CUTYAIIUAX, YTPOIKAIOIINX 3I0POBBIO M KU3HU JIFOICH;

OCO3HaHUsl TIOCTEACTBUNM M HENPHUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOTOJI5, HAPKOTHUKOB, KypeHUS);

S) Tpy10BOr0 BOCIMTAHUS:

KOMMYHHMKaTHUBHOU KOMITETEHTHOCTH B y4eOHO-UCCIIeI0BATENBCKOM
AESTEIIbHOCTH, OOIIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITCILHOCTH;

YCTaHOBKHM Ha aKTHMBHOE Y4acTHE B PEIICHUH MPAKTUYCCKUX 3a7ad COIMAIBLHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3iuyHOrO pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHUS K TPYIY, JIOISIM TPYyJa U pe3ysibTaTaM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY  BBIOOpDY  HMHIWBUIYaJbHOW  TpPaeKTOPHUU
oOpasoBanwmsi, Oyayriei mpodeccuu U peau3aii COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C y4€TOM JMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMMHH, HMHTEPECOB U
noTpeOHOCTEH 00111eCTBa;



6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 1IeNIECO00pPa3HOTO OTHOUICHHSI K MPHUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMSI )KM3HU Ha 3eMIIE;

INOHMMaHUsl TIJI0OAJBHOTO XapakTepa JSKOJOTHYECKUX MpoOJeM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUAE IPUPOJHON U COLMATIbHON Cpeabl;

OCO3HaHUsI HEOOXOAMMOCTH HCTIONB30BAHMS JOCTHKEHUN XUMHUH ISl PEIICHUS
BOIIPOCOB PallMOHAJIBLHOIO IPUPOAOIIOIB30BaHUS;

AKTUBHOI'O HEINPUATHS NEUCTBUMU, IPUHOCILIUX BPEI OKPYKAIOLIEH IMPUPOIHOU
cpele, yMEHusi IPOrHO3MpOBaTh HEOJIAronpUsATHBIE SKOJOTMYECKHE I1OCIEICTBUS
OPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OMbITa ACSATENBHOCTA HKOJIOTMYECKON HANpPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMU B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOW M COLIMAJIbHOW MPAKTHUKE, CIOCOOHOCTH U
YMEHHUsI aKTUBHO ITPOTUBOCTOATH UAEOJIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKY;

IOHMMaHUs crienu(UKA XUMUM KaK HayKd, OCO3HaHUs €€ pojiau B pOPMUPOBAHUN
palMOHAIbHOIO HAayYHOT'O MBIIIIEHHS], CO3/IaHUU LEIOCTHOIO MpPEACTaBIECHUs 00
OKPYXAIOILEM MHUpPE KaK O €AUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpooieM COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COO0OW 3HAYMMOCTHA XUMHH JIJISI COBPEMEHHOM ITUBHIIN3AINH: B
€€ I'yMaHUCTHMYECKOW HAINpaBICHHOCTH U BAXKHOM pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUaIbHONW KyJIBTYpbl, PELIEHUH INIOOAJBHBIX NPOOJEM YCTOMYMBOIO pPa3BUTHUS
YEeJI0BEYECTBA — CBIPEBOM, DJHEPreTHMYECKOM, TMMILEBOM M JKOJOTMYECKON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIIEUEHUHN YCJIOBHUH YCIEUIHOTO Tpyla U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKIO0r0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: MIOHUMAHUS CYLIHOCTH METOJOB ITO3HAHUS,
UCIOJb3yEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH MCHOJIb30BaTh IOIydacMble
3HaHUA 7S aHAIM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIET0 MUPA U MPOUCXOASIINX B
HEM WM3MEHEHMH, YMEHUS JelaTb OOOCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX
(aKTOB M MMEIOIINXCS JAHHBIX C LIEJIBIO MTOJIyYE€HUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BATh XUMHUUYECKUE 3HAHUS JUIsl PEILICHUS
npo0JieM B peasibHbIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTM W CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO |
caMO0OOpa30BaHUIO, K AaKTUBHOMY I[IOJYYEHHMIO HOBBIX 3HAaHUH 10 XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3muyHbIX chepax mpodeccHnoHaTbHON
NEATEIBHOCTH.



METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenmMeTHble pe3yNbTaThl OCBOCHHS YYEOHOTro mpeamera «XUMHS» Ha
YpOBHE CpeiHET0 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSt dbopmupoBaHUS MHUPOBO33PCHUS OO0 yJarOIIIXCS
MEXIUCITUTUTMHAPHBIE (MEXIpPEIMETHBIE) OOIIEHAyYHbIE TOHSITHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYyYHOW KApTUHBI MHpa U CHENU(PHUKY METOAOB IO3HAHUS,
UCTIONB3YeMBIX B ©CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SIBJICHUE,
MpoIlecC, CUCTEMA, HAYYHBIM (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeIOBaHUE, HAOI0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUEC);

yHHUBEpCajbHbIE Yy4eOHBbIC JAeWcTBHUA (TTO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,
pETYJIATUBHBIE), obecreunBaroiie GopMrupoBaHue QyHKIIMOHATHHOW TPAMOTHOCTH H
COILIMAJTbHOW KOMITETEHIIMH O0YJarOIINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCS HCIIOJIh30BaTh OCBOEHHBIC MEXIUCIUILTHHAPHBIC,
MHUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC yUeOHBIC ACHCTBUS B MO3HABATEIIHHON
Y COITMAIBHOM TPaKTHKE.

MeTtanpeqMeTHble  pEe3yNbTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCAIbHBIMH
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JICHCTBUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30BbIe JIOTUYECKHE IeHCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyalU3WPOBATh MPOOJIEMYy, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTpEeNeNsaTh IeNH JeATeNLHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHH HX
TOCTKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTU C TTIOCTABICHHBIMU TETISIMU;

UCTIONB30BaTh TPU OCBOCHHM 3HAHWA MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICTISITh XapaKTEpHbIE TMPU3HAKH TMOHATHH M YCTaHABIMBAaTH WX B3aUMOCBSI3b,
MCTIONb30BaTh COOTBETCTBYIOIINE TOHSTHS [JISI OOBSICHEHHS OTACIbHBIX (DaKTOB W
SIBJICHUM;

BBHIOMPATh OCHOBAHUS W KPUTEPHH VIS KIACCU(UKAIIMN BEIIECCTB M XUMHUUYECKHIX
peakuuii;

yCTaHABIUBAaTh  NPUYMHHO-CIEACTBCHHBIE  CBSI3M  MEXKAY  HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, ICyKTUBHBIE, TIO AaHAJIOTHH ),
BBISIBIIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(GbopMyIIMpOBaTh BHIBOABI U 3aKITIOUCHHS;

NPUMEHATH B MPOLIECCE IMO3HAHUS, HCIOJIb3YEeMbIE B XUMHUHU CHMBOJIHMYECKUE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATH MOJICTBHBIC MPEACTABICHUS — XUMUYCCKUAN
3HAK (CMMBOJI) AJIEMEHTa, XUMUYECKasi (opMyIia, ypaBHEHNE XUMUIECKON PEaKIuu —
NpU pPEIICHWH Yy4YeOHBIX IMO3HABATENBHBIX M TMPAKTHYECKUX 3a7ad, HPUMEHSTH
Ha3BaHHbIE MOJEIBHBIC MPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITHH.

2) 6a3oBble HcCIeA0BATEIbCKIE eliCTBHSI:



BJaJI€Th OCHOBAMHM METOJIOB HAy4YHOIO TMO3HAHUS BEIIECTB U XHUMHYECKHX
pEeaKLHnii;

dbopMynupoBaTh LIETU U 33Ja4M MCCIEI0BaHUs, UCIIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSTENIbHO CPOPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIJIs1 (POPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIECHHI;

BJIQJIETh HABBIKAMU  CAMOCTOSITENIbHOTO  IUIAHUPOBAHUS U MPOBEACHUS
YUYEHUYECKUX JKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHUSI HaONIOAATh 32 XOJOM
npolecca, CamMOCTOSITEIbHO IPOTHO3UMPOBAaTh €ro pe3ylbrar, (OpMyIHpPOBAThH
000011IeHUsI U BBIBOJbI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HMCCIEI0BaHUS,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;

npuoOpeTaTh  OMBIT  YyYEHUYECKOW  MCCIEAOBATENbCKOM M MPOEKTHOU
NEeSATEIBHOCTH, TPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY
METOJIOB pEUIeHUs] NPaKTUYECKUX 3ajlay, MNPUMEHEHUIO0 pPa3Iu4yHbIX METO/IOB
MO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX HHQOpMAINK (HAYYHO-MOMYJIsIpHAs
JUTEpATypa XUMHUYECKOTO COJEpKaHUs, CIIpaBOUYHbIE TocoOusi, pecypchl MHTEepHeTa),
aHAIM3UPOBaTh UH(GOPMAIIMIO PA3TUYHBIX BUJOB U (OPM MPECTABICHUS, KPUTUUECKU
OLICHHBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M MPUMEHSATh PaA3IUYHbIE METOAbI MPU TIOUCKE U
orbope wumHbOpMammMKM, HEOOXOMWMOW  JUIsl  BBINIOJIHEHUS  Y4eOHBIX  3aaad
onpene’aEHHOro THUIA,

npuoOpeTaTh  ONBIT  HUCIOJIb30BaHUS ~ MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeCTaBieHUs WH(OPMALIUN
(cxembl, rpaduKy, AUATPAMMBI, TAOJIULIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B Kau€CTBE CPEJACTBA MPHU paboTe C XUMUYECKON
uH(popMaIel: TPUMEHITh MEXIpeaMeTHbIe ((PU3nyecKkue U MaTeMaTU4YEeCKUE) 3HAKU
U CUMBOJIBI, (hOpMYyJIbI, a00pEeBUATYPbI, HOMEHKIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTrJITHOCTH.

OBjajieHUe YHMBEPCAJIbHBIMM KOMMYHMKATUBHBIMM J1€ICTBUSIMU:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMON TE€Mbl B XOJE OUANOra W/Wiu
IMCKYCCHUHU, BBICKAa3bIBaTh WUIEH, (POPMYIHPOBATH CBOU MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI IPEAJIOKEHHOM 3a1a4u;

BBICTYNAaTh C TMpE3eHTallMell pe3yJbTaTOB MO3HABATENILHOM JESTEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHUKAMM TPU BBINOJHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pPadOThl MO HCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peai3aluyd y4eOHOro MpoeKTa U (POpMyIHpOBaTh BHIBOJBI MO



pe3ysibTaTaM IpPOBEIEHHBIX HCCIEIOBAHUI IyTEM COIVIACOBAHUS IMO3ULUN B XOH€
o0CyXIeHHs 1 0OMEHAa MHEHUSMH.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eCTBHSIMH:

CaMOCTOSITEJIPHO  IUIAHMPOBaTh U OCYILECTBISATh CBOK  IO3HABATEJIbHYIO
JESTENIbHOCTh, OmNpeAensas €€ Lead U 3aJauyd, KOHTPOJMPOBAaTb U IO Mepe
HEOOXOUMOCTH  KOPPEKTUPOBAaTh MpEjaraeMblii  airopuT™M JEWCTBUH  TpHU
BBITIOJTHEHUH y4e€OHBIX M  HCCIEAOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIN CIOCOO UX peUIeHHsI C yU4ETOM MOTYYSHHs] HOBBIX 3HAaHUN O BELIECTBAaX
U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH NEATENbHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKH.

IHHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUs OTPaXkKaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHUA O  XUMHYECKOM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMHUH B TTO3HAHUU SIBJIEHUW NIPUPOJIBI, B
(GOpMHUpPOBAHUM  MBIIIJIEHUST U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUs] MPAKTUYECKUX 3a7ad4 M HKOJIOTUYECKU
00O0CHOBaHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM CPEE;

BJIAZICHUE CUCTEMOU XAMUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKUN AJIIEMEHT, aToM, JIEKTpOHHas 000JI0YKa
aTomMa, MOJEKyJla, BaJE€HTHOCTb, AJEKTPOOTPUIATEIBHOCTh, XUMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas W COKpaui€HHas), MOJb, MOJIApHAs Macca,
MOJISIpDHBIH  O0BEM, YIJIEpOAHBIA CKENeT, (YHKIMOHAIbHAS Tpymma, paaukal,
U30MEpHS], U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOA U
a30TCOAEpKAIIUE  COEAUHEHUsS, MOHOMEp, IOJUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHUS); TEOPUHM U 3aKOHbI (TEOpUs CTPOEHUs
opranndeckux BeniectB A. M. BytiiepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHH; MHUPOBO33PEHUECKHUE 3HAHUS,
JIeXalye B OCHOBE MOHUMAaHUs MPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
(aKTOJIOTUYECKHE CBEJIEHHWS O CBOMCTBaX, COCTaBe, MOJy4YeHHMH U O€30MacHOM
WCIIOJIb30BAaHUN BAXXHEHIIINX OPTraHWYECKUX BEMIECTB B OBITY W MPAKTHYECKOU
NEATEIBHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBISABIATH XapaKTepHbIC TPU3HAKA TOHATHIA,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIME TOHITUS IIPU
ONMCAaHUU COCTaBA, CTPOCHHMS U IPEBPALIEHUN OPTAHUYECKUX COCAUHEHHNN;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY ISt
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHON) Gopmy



OpraHUYeCKUX BEIECTB U YPAaBHEHUU XUMMUYECKHX pPEaKIMil, U3roTaBIMBaTh MOJIEIU
MOJIEKYJI ~OpPraHMYEeCKHMX BEIIECTB JJIs W/UIIOCTpAlMUM HMX XHUMHYECKOro H
IIPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(hOPMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAIIEKHOCTh H3YYEHHBIX
OpraHUYeCKUX BEIECTB M0 UX COCTaBY U CTPOCHUIO K OMPEeIEHHOMY KiIacCy/TpyIie
COCIMHEHU  (YrJaeBOAOPONBI, KHUCIOPOA U a30TCOAEpKAUIUE  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), J1aBaTh WM Ha3BaHUA [0 CHUCTEMAaTHYECKOU
HomeHkiatype (IUPAC), a taxxke NpUBOAWTH TPUBHAIBHBIE HA3BaHUS OTAEJIbHBIX
OpraHUYeCKUX BEIIEeCTB (ITHIICH, MPONUJIEH, alleTUJICH, STUJICHTIUKOJb, TJIHMIEPUH,
dbeHon, QopManpiaerul, aueTaabIerull, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA,
OJIEMHOBAsl KUCJIOTa, CTEapUHOBAas KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmall,
LIEJIJTI0I03a, TIUIIUH);

c(OPMUPOBAHHOCTh YMEHMsI OINpPEACNATh BHJIBI XHMHYECKOW CBSI3U B
OpraHUYeCKUX COCMHEHUAX (OJIMHAPHBIEC U KPATHHIE);

c(OPMUPOBAHHOCTh YMEHHSI TMPUMEHATH TOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A. M. byrtiepoBa misi 0ObSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKUE U
XUMUYECKHE  CBOMCTBA  THUMHYHBIX  MPEACTABUTENECH  pa3IU4HBIX  KJIACCOB
OpraHUYEeCKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJIEH, alleTwIeH, Oyraauen-1,3,
MeTunoyTaaueH-1,3, 0€H30JI, METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TIUIEpHUH, (DEeHo,
aneTanbAerul, MypaBbUHAas U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, LEJII0JI03a,
AMUHOYKCYCHAsl KHCIJIOTa), HWIUIIOCTPUPOBATh T'€HETHUUECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKUX pEaKkUuid ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYII;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YTIEBOJOPOJAHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Tra3, yrojib), CIOCOOBI UX MEpPepabOTKU U MPAKTUUYECKOE
NpUMEHEHUE MPOAYKTOB MepepadOTKu;

c(OPMUPOBAHHOCTh yYMEHUH MPOBOJAUTH BBIYMCICHUS [0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIAHOIO BEIIECTBA WM MPOIYKTa
peaxkiuu Mo MU3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB
WIH MIPOAYKTOB PEAKIINH);

c(hOPMUPOBAHHOCTh YMEHUN BJIAJ€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX
HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH MPH W3YUEHUU BEIIECTB U XUMHUYECKHX
ABJICHUM (HAOJIIOICHUE, U3MEPEHHE, DKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CUCTEMHBIC XUMHWUYECKHUE 3HAHUSA JJISl IPUHSTHS PEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTL YMEHUH COOJIOATh MpaBUiia MOJIb30BAHUS XUMUYECKON
mocy/ol M JaboparopHbIM O0OpYAOBaHHWEM, a TaKXKEe NpaBWiIa OOpalIeHUs C
BELIECTBAMH B COOTBETCTBMM C HMHCTPYKIHUSIMU IO BBITOJHEHHIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;



C()OPMUPOBAHHOCTb ~YMEHUN IIJJAHUPOBAaTh M  BBIIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TPEBPALLECHNS OPraHWYECKUX BELIECTB IPH HAarpeBaHUM, MOJYyYEHHUE
OTUJIEHA W WU3YYEHHE €Tr0 CBOWCTB, KAYECTBEHHBIE PEAKLIUHA OPTaHUYECKHUX BEILECTB,
JeHaTypauys OelKOB IPU HarpeBaHUM, LIBETHBIE PEAaKIMU OEJKOB) B COOTBETCTBUU C
IpaBWJIAMHU TEXHUKU O€30IIaCHOCTU MPU OOpPAILEHUH € BEIIECTBAMU U JaOOPATOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3yJbTaThl XMMHUECKOTO JKCIEpUMEHTa B (opme
3alliCH YPAaBHEHUH COOTBETCTBYIOIIUX PeaKIMii U (GOPMYIHpPOBaATH BBIBObI HA OCHOBE
ITUX PE3YNbTATOB;

C(OPMUPOBAHHOCTb ~YMEHUN  KPUTHMYECKH aHAJIU3UPOBATh XMMHUYECKYIO
UHPOpMAIMIO, MOJYy4aeMyl0 HW3 pa3HbIX HCTOYHMKOB (CpeicTBa MacCOBOM
uHpopManuu, IHTepHET 1 apyrux);

c(hOpMHUPOBAHHOCTH YMEHHUI COOMI0IaTh npaBuiia AKOJIOTUYECKHU
LI€JIECO00PA3HOTO MOBEIECHUS B OBITY U TPYJOBOU AEATEIBLHOCTU B LEISIX COXPAHEHUS
CBOErO 3J0pOBbI M OKPYKAIOIIEW IPUPOAHOM Cpenbl, OCO3HABaTh OIACHOCTH
BO3/JICHCTBHsSI HA KUBBIE OPTraHU3MbI ONIPEACIIEHHBIX OPraHUYECKUX BELECTB, TIOHUMAs
cmbicn mokazarenss [IJIK, mosicHiTh Ha mnpumepax cmocoObl yMEHBIICHUS U
IIPENOTBPALIEHUS UX BPEIHOT'O BO3AEHUCTBUS HA OPTaHU3M YEJIOBEKA;

U1 00yYaroIMXCs C OrPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBBSI: YMEHME
IPUMEHATh 3HaHUS OO OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYCCKHUX SIBICHUM;

JUIS CJETIBIX M CIa00BUASIINX O0YYarOIIUXCS: YMEHUE UCIIONb30BaTh pelbedHo-
TOYEYHYIO cucTeMy 00603HaueHuit JI. bpaitns ans 3anvucu xumMmuyeckux Gopmy.

11 KITACC

[IpeameTHbIe pe3yabTaThl OCBOCHMS Kypca «OOIas 1 HeopraHu4eckas XUMHUsH)
OTPAKAIOT:

cOPMUPOBAHHOCTh  TPEACTABJICHHUA: O  XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIM XUMHUH B MMO3HAHUU SIBIICHUN NPUPOJbIL, B
(GOpMHUpPOBAHUM  MBIIIJIEHUST U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOJAMMOW J/Ji PEIICHUS MPaKTUYECKUX 3a7ad M SKOJOTUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM CPEE;

BJIAJICHUE CUCTEMOM XAMUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAralIIue TMOHATUS (XMMHUYECKMM DSJIEMEHT, aTroM, u30Tom, s-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIPHBIN 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAsl, METAJUIMYECKas, BOJOPOJHAs), KPUCTAJUIMYECKAss PEIIETKa,
TUNBl ~ XAMWUYECKHMX  pPEAKUUW,  PacTBOpP,  JJEKTPOJIUTBI,  HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAS  JTUCCOLMAIUSA,  OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peaklni, XUMUYECKOE pABHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJMTUYECKON THUCCOUMAMK, Iepuoandecknid 3akoH J[. . Menneneesa, 3aKk0H



COXpPAaHEHHUS MacChbl BEUIECTB, 3aKOH COXPAHEHWsS M MPEBPALICHUS DSHEPrUU IIPH
XUMUYECKUX  PEAKUUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKMH  S3BIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JEXKAlMe B OCHOBE IMOHUMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DAKTOJIOrMUECKUE CBEACHHMS O CBOWMCTBAX,
COCTaBe, MOJIYYCHHH U OE€30IaCHOM HCIIOJIb30BAHWU BAXKHEMIIUX HEOPTraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON NEATEIBHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPHU3HAKA MOHITHIA,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA IIPU
OMMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MIPEBPAILCHUI;

c(OPMUPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JUJISt
cocTaBlieHHs  (OpMyJT  BEIIECTB W  ypaBHEHWH  XUMHYECKHX  PEaKLUH,
cuctematuyeckyto HoMmeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTIEIbHBIX
HEOPTraHUYECKUX BEIeCTB (YrapHbIi ra3, yrieKUciblid ra3, aMMHUaK, raiéHas U3BecTb,
HeraiiéHas U3BeCTb, TUThEBAS COJA, IUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHUN OIpPEAENATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKUX JJIEMEHTOB B COCIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON CBSA3U
(KoBaneHTHasi, HWOHHAs, METAUIMYECKAsA, BOJOPOAHAs) B COEAMHEHUSX, THII
KPUCTAJUIMYECKON pEHIETKM KOHKPETHOrO0 BeUIeCTBa (aToOMHAasi, MOJICKYJIApHAasi,
MOHHAs, METa/NIMYecKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCTMHCHHUM;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HEOPTaHUYECKHX
BELIECTB MO MX COCTAaBY K OMNPEACIEHHOMY KJacCy/Tpynmne COeAMHEHHH (TPOCThIe
BEIIECTBA — METaUIbl MU HEMETAJUIbl, OKCHUJIbl, OCHOBAHMSI, KUCJIOTHI, aM(dOTEpHbIE
TUAPOKCUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHUI pacKpbhIBaTh CMBICH Meproauueckoro 3akona . U.
MenneneeBa M JEMOHCTPHUPOBATH €T0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh SJIEKTPOHHOE CTPOEHUE ATOMOB
XUMHAYECKUX 3JIeMEHTOB 1—4 mnepuonoB Ilepuoguyeckod CHCTEMBI XUMHUYECKUX
sanemenTtoB JI. WM. MeHnneneeBa, HCHONB3Yys MOHATHUS «S-, p-, d-3IEKTPOHHBIE
opoUTanmy), «IHEPreTUYECKUe YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHYECKMX DJJIEMEHTOB M HX COCJUHEHHN 0O NEPUOJAM U TPYyIIaM
[Tepuoanueckor cuctembl XuMuueckux 3meMeHToB . . Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh (OMUCHIBAThH) OOIINE XUMHUIECKUE
CBOMCTBA HEOPraHWYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKAATH
CyLIECTBOBAHUE TE€HETHUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BEIIECTBAMHU C
NOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIMIM;

c(OPMUPOBAHHOCTh YMEHHUSA KJIACCU(ULIUPOBATH XUMHUYECKHE PEAKIUU [0
pazIMYHBIM MpU3HAKaM (YUCIYy M COCTaBy pPEArupyrolIMX BEIIECTB, TEIIOBOMY
sbdeKTy peakuuu, HU3MEHEHUIO CTEMEHEH OKHUCIEHUS DSJIEMEHTOB, OOpaTUMOCTHU
pEeaKIMM, YYaCTUIO KaTajanu3aTopa);



c(hOpMHUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKIIUM PA3IUYHBIX THIIOB,
MOJTHBIE W COKpAIIEHHBIE ypaBHEHUSI PEAKIM MOHHOTO OOMEHA, YYMTHIBAsl YCIOBHSI,
IPUA KOTOPBIX 3TU PEAKLINU UAYT A0 KOHIIA;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  MPOBOJAWUTH  PEAKIMH,  MOJITBEPXKIAIOIIUE
Ka4E€CTBEHHBIN COCTAB PA3IMYHBIX HEOPTAHUYECKUX BEIIECTB, pACIIO3HABATH OMBITHBIM
IMyTEM MOHBI, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

chOPMUPOBAHHOCTh ~ YMEHUH  pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MMOCPEIACTBOM COCTABIICHHS JJICKTPOHHOrO OanaHca
ATUX PEAKIUM;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSCHATHh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOU
peaKIuy OT PA3TUYHBIX (DAKTOPOB; XapaKTEP CMEIMICHUS XHMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHYECKUE MPOLIECCHI, JICHKAITUE
B OCHOBE IPOMBIIUIEHHOTO TIOJYYEHHUS] CEPHOM KHUCIOThI, aMMHAKa, a TaKke
chOpPMUPOBAHHOCTh  MPEACTABICHUNA 00 OOMMX HAy4YHBIX TMPUHIMIAX MU
HKOJOTHYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHMHA TIPOBOJUTH BBIUMCICHUS C UCIIOJIH30BAHUEM
MOHSTHS «MacCcoBasi J0JIsI BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOILICHUM Ta30B MPH
XUMUUYECKUX PEaKIMSIX, MacChl BeIIeCTBA WM 00bEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce€ WU O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIINH
BEIIECTB, TEIUIOBOTO d(p(deKrra peakmuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOJIaTh MpaBUja IOJIb30BAHUS XUMHUYECKON
nocyiol u JabopaTOpHbIM OOOPYJIOBaHMEM, a TaKXe IMpaBwiIa OOpalieHus C
BEIIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSAMH TIO BBITIOJIHEHHIO J1TA0OPATOPHBIX
XUMUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBATh M  BBIMNOJHATH XUMHUUYECKUU
AKCIEPUMEHT (pasjioKeHHe IMEepOKCHAa BOJOpPOJa B MPUCYTCTBUHU KaTajau3aTopa,
ONpEAETICHUE Cpelibl paCTBOPOB BEMIECTB ¢ MOMOIIBI0 YHUBEPCAIBLHOIO WHAUKATOPA,
BIIUSTHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIN, PEAKIIM NOHHOTO
oOMeHa, KaueCTBEHHBIC DPEAKIMU Ha Cyibhar-, KapOoHAT- W XJIOPUA-aHWOHBI, Ha
KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay mo TemaM «MeTab» u
«HemeTasasl») B COOTBETCTBUHM C MpaBUIaMU TEXHUKH 0€30MacHOCTH IIPU 0OpaIlleHUH
C BemecTBaMH U JabOpaTOPHBIM O00OPYIOBaHWEM, TPEIACTABIATH PE3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMeE 3aMUCH YPAaBHEHUI COOTBETCTBYIOIINX PEAKITHA
1 (hOpPMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~YMEHHMM  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHpopMalMio, TOJy4yaeMyK U3 pPa3HbIX HCTOYHUKOB (CpEJCTBA MAacCOBOM
KOMMYHUKAaIu, UHTepHET U IpyTrux);

c(hOpMHUPOBAHHOCTH YMEHHUI COOI0aTh npaBuiia AKOJIOTUYECKHU
11eJeco000pa3HOTO MOBEACHUS B OBITY M TPYJAOBOM JEATEIIBHOCTH B IEJISAX COXPaHEHUS



CBOErO0 3J0pPOBbSI U OKpYXKAlOLIEd NPUPOJHOM CpEAbl, OCO3HABATh OIACHOCTH
BO3/JCMCTBHSI HA JKUBBIC OPraHU3MBbl ONPEACIIEHHBIX BEUIECTB, NOHUMAas CMBICI
nokazarens [1/IK, mosicusaTe Ha mpuMepax cocoObl YMEHBIICHUS U MPEIOTBPAILICHUS
UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEIOBEKA;

Uisi OOy4YarIIMXCsl C OrPAHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBBS: YMEHHE
MPUMEHATHh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUI CJETIBIX M CIa00BUASIINX OOYYarOIIUXCS: YMEHUE UCIIONIb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.
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Ne /i Kontponbnbsie  IlpakTnyeckue
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M. bytneposa
Hroro no pazgeny 3
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