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HOACHUTEJBHASA 3AITUCKA

[IporpamMma o XMMHH Ha YPOBHE CpeHEro obmiero oopazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (enepalibHONW 00pa3oBaTEIbHON
nporpamMmbl - cpefHero obmero ooOpazoBanus (POIl COO), npencraBieHHBIX B
®denepadbHOM TOCYJapCTBEHHOM oOpaszoBatenbHOM cTanaapre COO, ¢  yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeamera «XHUMHs» B 00pa3oBaTelbHbBIX
opranuzanusix Poccuiickoit ®exnepanuu, peanu3ylOmUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpamMMbl, 1 OCHOBHBIX MMOJ0KeHNN «CTpaTteruu pa3BUTHs BocnuTanusa B Poccuiickoii
®denepanuu Ha iepuon 1o 2025 roxa» (Pacnopsukenue [IpaBurenscta PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTPaMMbl MO0 XMUMHUHU, K OMPEACICHUIO 00IIe
cTpareruu OOy4eHHs, BOCIIUTAHHUS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH YYEOHOIO
npeameta «Xumus» 1 10—11 kitaccoB Ha 6a30BOM YPOBHE COCTABUIIU KOHIIENITYaJIbHbBIE
nonoxenuss PI'OC COO o B3auMoOOYCIOBICHHOCTH 1IETEH, COACpKaHUs, PE3yIbTaTOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITY CKHUKOB.

Xumuyeckoe oOpa3oBaHHE, IOJYy4yaeMOE€ BBITYCKHMKaMH 0011e00pa3oBaTeIbHOM
OpraHu3alliu, SBJSETCS HEOTHEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBepUIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX LIEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa3oBaHus. JTU
LIEHHOCTH KacalrTCs MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHHUS MHUPOBO33PEHHS H
oO01IeH KyJIbTypbl 4YEJIOBEKA, & TAK)KE SKOJIOTMUYE€CKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO M IPUPOIHOM cpene. PeanuzyeTcst xumuueckoe 00pa3oBaHue 00ydaromxcs Ha
YPOBHE CpEIHEro o0miero oOpa3oBaHUs CpPEACTBAMHM y4EOHOro mMpeaMera «XuMUsH,
coliepKaHUe M MOCTPOCHHUE KOTOPOro OMpENENIeHbl B MPOrpaMMe MO XUMHH C Y4ETOM
crielu(puKN HAYKH XUMUHU, €€ 3HAUCHUS B TTIO3HAHUU MPUPOJIbI U B MAaTEPUATBHOM KU3HU
oOmmecTBa, a Takxke C y4ETOM OOImMUX 1eled W MPUHIUIIOB, XapaKTepPU3YIONIUX
COBPEMCHHOE COCTOSIHHE CHCTEMBl cpeaHero oOmiero ooOpaszoBaHus B Poccuiickoit
denepanum.

XUMHSI KaK DdJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaer ocoOyl pojib B
COBPEMEHHOM IMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE
LEJIOCTHOTO MPECTABIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOBI U YEIOBEKa,
KoTopoe (opMHUpyeTCss B XUMUM Ha OCHOBE IMOHHMMAaHHMS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOIlIET0O MHpa, OCO3HAHUSA B3aUMOCBA3M MEX]y CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMONEUCTBYSL C JPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTalia
HEOTHEMJIEMOMN YaCThIO MUPOBOU KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIELIHOTO TpyAa
Y ’KU3HU KaXJ10T0 wieHa obmiectBa. CoBpeMeHHas XUMHUA Kak HayKa co3MJiaTebHast, Kak



HayKa BBICOKMX TEXHOJIOTHI HANPABJICHA HA PEIIeHUE TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHSL YEIIOBEUYECTBA — CBIPbEBOM, DHEPIreTHUYECKOW, IHUIIEBOM, 3KOJIOTHYECKOU
0€30MacCHOCTH U OXPAHBI 30POBbSL.

B cooTBercTBUM ¢ OOIIMMHU HEISIMU ¥ IPUHIIMIIAME CPETHEro 00111ero oopa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA YpPOBEHb H3YyUEHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOYyYaromxcs,
HEOOXOJIUMYI0 UM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHITHOTO
BKJIIOUECHHS B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbBIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomuMy npeaMera « XuMus» SBISIOTCS 6a30Bble Kypchl — «Opranuyeckas
xumus» 1 «O0Ias U HeopraHUIEeCKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKHU: CUCTEMAa 3HAHUM 110 HEOPTaHUYECKON XUMUU
(c BkJIOYEHHEM 3HAHUW M3 OOIIEH XUMUHM) U opraHudeckoirl xumuu. dopmupoBaHue
JAHHOM CHCTEMbl 3HAHWM MNpU H3YYEHUU TpeJAMeTa OO0ECIeYHBAET BO3MOXKHOCTD
PAacCMOTpPEHHUsI BCErO MHOrooOpa3us BEIIECTB HA OCHOBE OONIMX MOHATHH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuveckas XuMus» cHOpMUpPOBaHA B MPOTPAMME 110 XMMHUHU HA OCHOBE CUCTEMHOT'O
MO/IX0/1a K M3yUYECHHIO YUeOHOT0 MaTepraia U 00yclIoBIeHa HCTOPUIECKA 000CHOBAHHBIM
pa3BUTHEM 3HAHMM Ha OMNPENENEHHBIX TEOPETHUECKUX YpoBHAX. Tak, B Kypce
OpraHMYeCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOW TeOopuu
CTPOCHHUSI OPTaHUYECKHUX COEAUWHEHHI, a TaKK€ Ha YPOBHE CTEPEOXUMUYECKUX U
AJIIEKTPOHHBIX TPEJICTABICHUN O CTPOCHUH BemecTB. CBeeHus 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUM — OT YTJIAEBOJAOPOJOB JI0 CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COEOUWHEHMM. B Kypce OpraHM4eckod XHMHHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs TE€PBOHAYAIBHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSI3M, KIAaCCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEMIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOUN PEAKIINH.

[Toa HOBBIM YTJIOM 3peHUS B IpeIMeTe « XUMHUs» 0a30BOT0 YPOBHS pacCMaTpUBAETCA
M3YUYEHHBI Ha YpPOBHE OCHOBHOrO OOILEro 0Opa30BaHUs TEOPETHUECKU Marepuan u
(hakTOJIOTHYECKHUE CBEJICHUS O BEIIECTBaX M XMMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B
kKypce «OOmass ©u HeopraHuyeckas XuUMUs» OO0YydYalolmUMCs MPEAOCTaBIACTCS
BO3MOXXHOCTh OCO3HATh 3HAY€HHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U
METOJI0JIOTHYECKUX MO3ULIUH, TTTy0Ke MOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIIUI ATOTO
3aKOHA — OT 0000IIAOIIEH 10 0OBSCHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWM O BaXHEHIMX BENIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUH, a TaKXKE O XUMHUYECKUX PEaKIUsIX, UX CYLUIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHusi AomnoiHsercss B kKypcax 10 m 11 kmaccoB anemeHTamu
COJICpKaHMSI, UMEIOIUMHU KYJIbTYPOJOTUUECKUN U TPUKIATHON XapakTep. DTH 3HAHUS



CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3M XUMHUU C JIPYTMMU HAyKaMH, PacKpBIBAIOT €€
poJib B TO3HABATEIBHOM M MPAKTUYECKOU JEATEIHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUYECKUX
NPWIOKEHUN XUMHUHU, TOMOTalOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpOoOJeMax, CBSI3AHHBIX C XHWMHUEWU, KPUTUYECKU OCMBICIUBATH
HH()OPMAITUIO U IPUMEHSITH €€ JJIS MOTIOJTHCHHS 3HAHUH, PEIICHUS WHTEUICKTYaTbHbIX U
HKCIIEPUMEHTAJIBbHBIX HCCIIEIOBAaTENIbCKUX 3a4ad. B 1menom copaepkaHue y4ueOHOTO
npeaMera «XUMHs JTaHHOTO YPOBHS M3Y4YEHHUS OPUEHTUPOBAHO Ha (HOPMHUpPOBAHUE Y
00y4Jaroumxcs MUPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMaHUA (PUI0CO(CKUX HIEH, TAKUX
KaK: MaTepualibHOE E€JUHCTBO  HEOPraHMYECKOr0 W  OPraHMYecKOro  MHpa,
O0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHHUEM, IT03HABAEMOCTb
MPUPOJIHBIX SBJICHUU MYyTEM SKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEXTY HOBBIMU
dbakTaM U TEOPETUUYECKUMHU NPENINOChUIKAMH, OCO3HAaHUE POJIM XUMHH B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a TakkKe MpoOJieM COEPEKEHUS SHEPreTUYECKHX PECYPCOB,
CBIPbS, CO3aHUSI HOBBIX TEXHOJIOTHM U MAaTEPUAIIOB.

B miane pemienus 3aiad BOCIUTAHUS, PA3BUTHS U COLUAM3AIMUA O0YUYaIOIIUXCS
MPUHSATHIE POrPAMMOM IO XMMUU MOJIXOAbI K ONPEAECIECHUIO COJICPKAHUS U TTOCTPOCHHUS
npeaMeTa MpeayCMaTpuBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JIEUCTBHIA,
UMEIOINX 0a30BO€ 3HAUYCHHE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTH: pELICHUs IpooIieMm,
MOMCKa, aHalin3a U o0paboTKu MHMOpPMAILIMK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITA
IIPAKTUYECKOM M HCCIIENOBATENBCKON AECATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B npakrtuke npenogaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus,
TaKk U Ha YPOBHE CpeJHEero oOlmiero oOpa3oBaHUsl, IPU OMPENCIECHUN COJIePKATeIbHON
XapaKTEPUCTUKHU IEJEd H3YYEHHUS TpPEIMETa HamnpaBICHUEM IEPBOCTEIICHHON
3HAYUMOCTHU TPAJAUIIMOHHO MpU3HAETCS (POPMUPOBAHHME OCHOB XMMHUUYECKOW HAyKW Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKON JCSITEIIbHOCTH YEIOBEKa M KakK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIUYECKOW TOUKH 3PEHUSI TAKOUN
MOJXO0/ K OMPEICICHUIO LIEJIeH N3yYeHU NPEAMETA SIBIIICTCS BIIOJHE ONMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIaBHBIMHU LEISIMU U3YUYECHUS TTpeaMeTa « XUMHUS)
Ha 6azoBom ypoBHe (10 —11 kJ1.) SIBIIAIOTCS:

e (dopMuUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWIIEW COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KApPTHUHBI MHUpPa, B OCHOBE KOTOPOHM JIEKAT KIHOUYEBHIC
MOHATHUS, (PYHIAMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOEHUE Y MOHUMAHUE CYITHOCTH JOCTYMHBIX 0000IEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS;

e (¢opMupoBaHHE W Pa3BUTHE MPEICTABICHUNW O HAYYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUM, HEOOXOAUMBIX ISl MPUOOPETCHUS YMEHHI



OPUEHTHUPOBATLCS B MUPE BEIIECTB M XUMUYECKUX SIBJICHUN, UMEIOITUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB NEATEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
O0OBSCHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOI0O/IEHHEM MpaBMiI OE301acHOTO
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ atuMm, copep:karenpHash XapaKTepUCTHKA LENed W 3aJay H3y4YCHHs
peaMeTa B MPOrpaMMe MO0 XUMHHM yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpefHero oOmero ooOpaszoBanus. CerogHs B
NpernoJaBaHu XUMUU B OOJBIIEH CTENEHH OTHAETCS NPENNOYTCHHE NPAKTUYECKON
KOMITOHEHTE COJIepKaHusl OOy4eHHs, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBIMYCKHHUKA
o01ieo0pa3oBaTeIbHOM  OpraHM3alliM, BIaJACIOIMIero He Ha0oOpoM  3HAHUWM, a
(yHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CTIOCO0AMU M YMEHHUSIMH aKTUBHOTO ITOTYYEHUS
3HAHWI 1 IPUMEHEHUS UX B PEATbHON KU3HHU JIJISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM TpU U3yueHUHU TpenMera «XUMUs» JTOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydYaloImUXCs K YCIOBUSAM JIUHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMHpOBaHNE WHTEIIEKTyaIbHO Pa3BUTON JHYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAaMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIWN),
MMEIOINX YHHUBEPCAIbHOE 3HAUYCHHUE ISl Pa3jIMYHBIX BHUAOB JIEATEIHHOCTH: PEIICHUS
mpo0JieM, MOUCKa, aHaIu3a U 00paboTKH HH(POPMAITUU, HEOOXOIUMBIX JJIsI TPUOOPETCHHUS
OTbITA JACSATENHHOCTH, KOTOpAs 3aHUMAET BaXKHOE MECTO B ITO3HAHUU XUMUH, a TAKKE JIJIs
OIICHKM C TIO3UIIMH DKOJOTUYECKOW O€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYadbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00YyYaromuXCcsi: CIHOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HAHUS MO0 XUMHUU B COOTBETCTBUHM C >KU3HEHHBIMH IMOTPEOHOCTSMHU, HCIOJIb30BATh
COBpeMEeHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs IOUCKA U aHAJIW3a YIeOHOW U HAyYHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO CONCPKAHUS;

dopMupoBaHUEe W Ppa3BUTHE y OOYYAIOUIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHUS, HAOJIONAaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBhIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTHU, NPH I[UIAHUPOBAHUU ¢ TMPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTaHHE y 00ydJaromuxcsi yOekIEHHOCTH B TYMAaHUCTHUECKON HAIIPaBIEHHOCTH
XUMUH, €€ BaAXXKHOW pOJIM B pEHICHWH TI00ambHBIX MPOOJIEM PpPalMOHATBHOTO
MPUPOJIOTIONH30BAHNSI, TIOMOTHEHUSI OHEPreTUYECKUX PECYpCOB U COXPAHCHHUS
MIPUPOTHOTO PABHOBECHS], OCO3HAHMSI HEOOXOIMMOCTH OEPEKHOT0 OTHOIICHUS K IPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OMBITAa UCTIOIH30BAHUS MMOTYUCHHBIX 3HAHUN



Ui TPUHATHS TPaMOTHBIX PEIICHUH B CHUTYyalUsX, CBA3aHHBIX C XHUMHYECKUMU
SBIICHUSIMU.
B yueOHOM 1muiaHe cpenHero oOmero o0pa3zoBaHUs MpeaMeT «XUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHBIC TTPEIMETHIY.
OOmiee 4MCIIO YacoB, OTBEACHHBIX ISl M3YYCHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeanero ooOmero oopazosanus: B 10 kiacce — 34 yaca (1 yac B Hezneno), B 11 kmacce —
68 JacoB (2 Jaca B HeIeI0).



COILEPKXAHUE OBYYEHUASA
10 KJTACC
OPT'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHnYecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B TIOJTyYCHHUH
HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOCHHs OPraHMYECKUX coeauHeHni A. M.
BbytnepoBa, €€ ocHOBHble monoxeHUs. CTPyKTypHbIE (POpPMysIbl OpraHMUYECKHUX BEIIECTB.
I'omonorus, n3omepusa. XUMUYECKasl CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJHWHAPHBIE U
KpaTHBIE CBS3H.

[IpeacraBnenre o kjnaccudukauuum opraHudeckux BemectB. Homenknarypa
OpPraHUYECKUX COEIMHEHUHN (CHUCTeMaThyecKas) W TPUBUAIbHBIC Ha3BaHUS BaXKHEHIINX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

OKCIepUMEHTAIBHBIE METO/Ibl U3YUYEHUS BEIECTB U UX NPEBPALLECHUN: 03HAKOMIICHHE C
oOpa3lamM OpraHUYECKUX BEIIECTB U MaTepuaIaMu Ha UX OCHOBE, MOJIETUPOBAHUE MOJIEKY
OpraHUYEeCKUX BEIIECTB, HAONIOJEHWE M ONHCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHUIO OPraHMYEeCKUX BEILIECTB IpPU HAarpeBaHUM (IUIaBlieHHE, OOYTJIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psiA. MeTaH M 3TaH — NpPOCTEUIIne
MPEACTABUTENN AJIKAHOB: (PU3MYECKUE U XMMHYECKUE CBOMCTBA (peakuud 3aMelieHus U
TOpPEeHMs), HaX0XKJIEHUE B IPUPOJIE, TOIyUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psll. DTUIIEH U IPOIUJIEH — IPOCTEHIINE
MPEACTABUTENN AJIKEHOB: (PU3MYECKHEe M XMMHYECKHE CBOMCTBA (pEaKLUH TUAPUPOBAHUSA,
raJIOreHUPOBAHMUS, TUAPATALNU, OKUCICHUS U TIOJMMEPU3ALINN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: Oytanauen-1,3 u metunOyTaauen-1,3: cTpoeHue, BAXKHEUIIINEe XUMHUECKHUE
cBoiicTBa (peakius nonumepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH psa. ALETWIEH —
MPOCTEUILIMN MPECTABUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3MYECKHE U XHMHYECKHUE
CBOMCTBA (peaklMK THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THIpaTal[ii, TOPEHUs), TOTyUYEHUE U
IIPUMEHEHUE.

Apenbl. beH3zon: cocra, cTpoeHue, (pu3MuecKkue M XHMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAHUSI M1 HUTPOBAHMS), TOJYyUYEHUE U MPUMEHEHUe. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuiecKkue ceotucmea (peakyuu 2an02eHUpPOSanUs U HUMpO8anus), NoxyyeHue
u npumernenue. TOKCMYHOCTb apeHOB. [eHeTHyecKas CBA3b MEXKAY YTJIEBOJIOPOJAMH,
MPUHALIEKANMME K Pa3IUYHbIM KJIACCaM.

[IpuponHbie HICTOYHUKH YTIIeBOAOPOAOB. [IprpoaHblil ra3 u nomnyTHble HEPTIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTU: MEPEroHKa, KPEKUHT



(TepMuvecKuil, KaTanuTUYeCKuit), muposau3. [IpoxyKkTel nepepaboTku HEPTH, UX TPUMEHEHNE
B [IPOMBILIIEHHOCTH U B ObITY. KaMEHHBIN yroyib U MPOIYKTHI €r0 NEPEpadOTKU.

DKCnepruMeEHTAIbHBIE METO/Ibl U3YUYEHHS BELIECTB U UX MPEBPALLEHUN: 03HAKOMIICHHE C
oOpa3namMu IUIaCTMAacC, KaydykoB U pe3uHbl, koiiekuuun «Hedpts» u  «VYromby,
MOJEIIMPOBAaHUE  MOJIEKYJI  YIJIEBOJAOPOJOB W  TAJIOTCHOIPOU3BOAHBIX, IIPOBEICHUE
IPaKTUYECKON pabOThI: MOJYYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHsble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBA
MCXO/JHOIO BEIIECTBAa WJIM MPOAYKTAa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINN).

Kucaopoacoaepxamme opranuyeckue coeJHHECHUS

[IpenenbHbIE OJJHOATOMHBIE CHUPTHI. METaHOJI M 3TAHOJ: CTPOEHHE, (PU3HYECKUE H
XUMHUYECKHE CBOICTBA (peakuy C aKTUBHBIMU METaJlJIaMH, IaJOr€HOBOAOPOIaMH, TOPEHUE),
IpuMeHeHne. BonopoaHble CBSI3M MEXIy MOJIEKYJaMU CIHUPTOB. JleicTBME MeETaHolIa U
ATaHOJa Ha OPraHU3M UYeJIOBEKa.

MHoroaroMHble CHOUPTHI. DTHIECHIVIMKOJIb W TIJIHMLEPUH: CTPOEHHUE, (PU3UYECKUE U
XUMHUYECKUE CBOICTBA (B3aUMOEHCTBUE CO MIETOYHBIMH METAJUIAMH, KAUECTBEHHAs pEaKIIUs
Ha MHOTOATOMHBIE€ CIIUPTHI). [leficTBUEe Ha OopraHu3M uenoBeka. [I[puMeHeHue TaulepruHa u
STUJICHTJIMKOJISL.

@eHoJI: CTPOEHUE MOJEKYJbl, (PU3UYECKUEe M XMUMHYECKUE CBOWCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue enona.

Anbnerunpl U kemonwvl. Dopmanpierus, auneTaabAeTUA: CTPOCHHE, (PU3MUECKHUE U
XUMHUYECKUE CBOMCTBA (PEAKLUMU OKHUCIEHHUS M BOCCTAHOBIICHUS, KaUECTBEHHBIEC PEAKIUN),
MIOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAasl KUCIIOTBI:
CTpoeHue, (pU3NYEeCKMe M XMMHUYECKHE CBOWCTBa (CBOMCTBA, oOlIMe MJi Kilacca KHCIIOT,
peakuus dTepuuKam), noryyeHue u npumeHeHue. CrteapuHoBasi U OJEUHOBAS KUCIOTHI
KaK MPEeACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JICHCTBUE.

Crnoxxsble 3(Upbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIAPOIIN3 CIIOKHBIX 3(PUPOB.
AKupsl. I'nagponus xupos. [Ipumenenune xxupoB. buosnornyeckast pojap KuUpoB.

VYrneBoabl: coOCTaB, KJIacCU(pHUKaAIUs yrieBOA0B (MOHO-, TU- U MoJIncaxapubl). [ moko3a
— MIPOCTEH NI MOHOCAXapHl: 0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, GU3NYECKUE U XUMUUECKHE
cBoiicTBa (B3aumojencTBre ¢ ruapokcunoM meau(ll), okucienne aMMuadyHbIM PacTBOPOM
okcuga cepedpa(l), BoccTaHoBieHHE, OpOXXKEHHE TIIIOKO3bl), HAXOXICHUE B MPHUPOJE,
npUMeHeHue, Ouonorunyeckas poib. Porocunte3. OpykTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u nemnrosao3a Kak npupoHbie noauMepsl. CTpoeHre Kpaxmalia v UEJUIFOJIO3bI.
Pu3znyecKre 1 XUMUYECKHE CBOMCTBA KpaxMasa (TUIpoJIn3, KAYECTBEHHAs PEAKLUs C HOJIOM).




DKCnepUMEHTAIBHBIE METOJbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHA: MPOBEICHUE,
HaOJIOJICHUE U OINKCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KaUYE€CTBEHHBIC
peaKkIuu OJIHOATOMHBIX COUPTOB (OKHCIIEHHE 3TaHoda okcuaoM meau(ll)), MHoOroatToMHBIX
CIIUPTOB (B3auMMoOJCHCTBHE riauliepuHa ¢ ruapokcuaoMm meau(ll)), anpaerunoB (oKucieHHe
aMMHa4HBIM pacTBopoM okcuaa cepedpa(l) m runmpoxcumom memu(ll), B3ammopeicTBHe
KpaxMalla C HMOJIOM), MPOBEJCHUE MNPaKTUUECKONl pabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYecTBa
MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO W3 UCXOJIHBIX BEIIECTB WA MTPOTYKTOB PEAKITNN ).

A3oTcoaeprkanme OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM@oTepHble oOpraHudeckue coeauHeHus. Duzuveckue u
XUMHUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha TpuUMepe TiuirHa). buonmornueckoe 3HaueHue
aMUHOKHUCTOT. [lenTrmsl.

benku xak mpupoHBIE BEICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBruuHas, BTOpUYHAS H
TPETUYHAs] CTPYKTypa O€lKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: THMAPOJIH3, AEHATypauus,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKCneprUMEeHTAIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M UX MpEBpalleHuil: HaOI0IeHHE U
OTHCAaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalHs OCIKOB NMPH HATrpEBaHWU, IBETHBIC
peakiuu OeIKOB.

BroicokoMouieKkyJsIpHBIE COeTMHEHUST

OcCHOBHBIC TIOHATHUS XUMUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpPHO€ 3BEHO, CTETECHb MOJUMEPHU3AINH, CPEIHsA MOJeKyysipHas macca. OCHOBHbBIC
METO/Ibl CHHTE3a BLICOKOMOJICKYJISIPHBIX COSTMHEHUM — MOJIMMEpHU3aIus U TOJTMKOHICH CAIIHS.

DKCnepUMEHTATBHBIC METO/Ibl N3YUYEHUS BEIIECTB U UX NIPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3siiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MexnpeaMeTHBIX CBA3€H NPU U3yYEHUU Opranndeckoi xumuu B 10 knacce
OCYULIECTBJISIETCSl Yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHATUH, SBJSIOMIUXCS CUCTEMHBIMH IS OTACIBHBIX TMPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TIOHATHS: SBJICHHE, HAy4YHBIM (DaKkT, THIOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, Kiaccuukanusi, MNEPUOAUYHOCTh, HAOIIOJIEHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

dusnka: marepus, HEpPrusi, macca, aToOM, JJIEKTPOH, MOJEKysa, JHEPTreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BETMYUHBI
Y €IMHUITBI UX U3MEPEHUSI.



buonorus: knerka, opranusM, 6uocdepa, 0OMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbL, )KUPHI, (HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIaeMbIe, TOTIIUBO, PECYPCHI.

TexHoNOTHs: TUIIEBBIE NPOAYKTHI, OCHOBBI PAIlOHAIBHOTO MUTAHUSA, MOIOIIUE
CpeACTBa, JEKAPCTBEHHbIE U KOCMETHYECKHE TpenapaThl, MaTepUallbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbLI XUMHHU

XUMHUYECKHI 31eMeHT. AToM. Sapo artoma, HW30TOMNBL. OJEKTPOHHAs O00OJOYKa.
DHepreTHYecKhe YpPOBHHU, TOAYPOBHH. ATOMHBIE OpOWTanmu, S-, P-, d- 3JIEMEHTHI.
OcoOeHHOCTH pacrpeneseHus] 3JIEKTPOHOB MO OpOUTaIsIM B aroMax 3JEMEHTOB MEPBBIX
YeThIPEX MEPUOI0B. DNEKTPOHHAS! KOHPUTypalusi aTOMOB.

Ilepnonmueckuit 3akoH u Ilepmogmyeckass cucrema XuMH4Yeckux sneMeHtoB /I, WM.
MenneneeBa. CBs3b NEPUOAUYECKOrO 3aKOHA M llepmoamdeckor CUCTEMBI XUMHUYECKHUX
aneMeHToB JI. 1. MeHeneeBa ¢ COBpEMEHHOM TeOpueld CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOICTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX U CIOMXKHBIX
BEILIECTB 110 TPYNIIaM U IEPUOJaM. 3HAYEHUE NIEPUOJNYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuUMHUUYECKash CBsI3b. BUbl XMMUYECKOW CBsI3U (KOBAJICHTHAs
HETOJISIpHAs ¥ MOJIApHAs, MOHHAs, MeTaJuIndeckas ). Mexanu3Mbl 00pa30BaHHsI KOBAJIEHTHOM
XUMUYECKOU CBsI31 (0OMEHHBIN M JOHOPHO-AKIENTOPHBIN ). Bogopoanas cBsi3b. BaneHTHOCTS.
DneKkTpooTpuUAaTENbHOCTh. CTeneHb OKUCICHHS. IOHBI: KATHOHBI 1 AaHUOHBI.

BemecTa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aAKOH ITOCTOSTHCTBA COCTABA
BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKMU.

[TonsTue o0 aucnepcHeIX cucremax. VICTMHHBIE UM KOJUIOMJHBIE pacTBOpbl. MaccoBas
JI0JIs BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHmueckux coeauHeHuid. HoMeHkiaTypa HeopraHu4ecKux
BEIIECTB. [ eHETHYECKAas CBSI3b HEOPTraHWYECKUX BELIECTB, MPUHAICKAIINX K Pa3IUYHbIM
KJ1accam.

Xumnueckas peaknus. Kimaccuduxaius XUMHUECKHX PEAKIUH B HEOPTaHUYECKON U
OpPraHWYECKOM XUMHUHU. 3aKOH COXPAaHEHMs MAacChl BEHIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHUS SHEPTUHU NP XUMHAYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iUyHbIX (hakTopoB. OOpaTUMbIE PEAKIIMH.
Xumunyeckoe paBHoBecue. MDakTOpPbI, BIUAIOINIME HA COCTOSHUE XMMHUYECKOTO PABHOBECHS.
[Tpunnun Jle [laTenbe.



Onextposmtryeckast nuccormanys. CuibHbIC U caabbie AMeKTpoauThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCAsl, HEUTpaIbHAas, IEIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB U UX MPEBPAIICHUIN: TIEMOHCTPALIMS
tabnui «Ilepuoandeckas cucrema xumuueckux siaementoB JI. V1. MenpaeneeBa», nusyueHue
MOJIeleH KPUCTALTMYECKUX PEIIETOK, HAOJIOJAECHUE U OIMUCAHUE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joKEeHHE MEPOKCHAA BOIOPOAAa B MPHUCYTCTBUM KaTaln3aTopa,
OTPENIEIICHUE CPEIBI PACTBOPOB BEUIECTB C MOMOILBIO YHUBEPCATBHOTO MHANKATOPA, PEAKIIUN
MOHHOTO0 0OMEHa), MPOBEJCHUE MPAKTUUECKON padoThl «BiusiHue paznudHbIX (GaKTOPOB Ha
CKOPOCTb XMMHUYECKOUN pEAKLIUM.

PacuérHblie 3anaumn.

Pacuérsl 1o ypaBHEHUSIM XUMHUYECKHX pEaKIUWA, B TOM YHUCIE TEPMOXUMUUYECKHUE
pPacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MAcCOBas JI0Js BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxenune nHemetamioB B Ilepuoamdeckol cucremMe XHUMHUYECKUX
sanementoB JI. 1. MenpeneeBa U1 OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJUTOTPOIIHS HEMETAJJIOB (Ha IpUMeEpe KUCIopoa, cephl, hocdopa 1 yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TallOT€HOB, CEpbl, a3oTa, (ocdopa,
yriaepoja M KpEeMHHsS) U HMX COCAMHEHHN (OKCHUIOB, KHUCIOPOJCOACPIKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenune MetaiioB B [leprognueckoil cuCTEME XUMHUUYECKUX 3JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aTOMOB METALIOB.
O6mume ¢uzndeckue cpoiictBa MeTauioB. CIIaBbl METAIOB. DJEKTPOXUMHUYECKHUHN Pl
HaIpsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJJIOB (HATpWM, Kaldui, KajabllUid, MarHuu,
ATIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

O6mume crocoOb! osydeHust MeTayyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3y4YEeHHUs BEIIECTB W MX IMPEBPAICHUIN: H3yYeHUE
KOJUIEKIIMU «MeTauibl U CIIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE HKCIEPUMEHTATbHBIX
3a7a4, HaOJIOJICHUE U OMNHCaHWE JEMOHCTPALIMOHHBIX U J1aOOPATOPHBIX OMBITOB
(B3anMoOJIeHiCTBHUE THIPOKCUIA ATFOMHUHHUS C paCTBOPAaMU KUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC
pEeaKIuy Ha KAaTUOHBI METAJIOB).

PacuéTnrble 3amaun.

Pacuérel Macchl BemiecTBa Wik 00bEMaA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacYEThl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJIHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb



Ponr xumMum B oOecredeHWM OSKOJOTUYECKOW, DSHEPreTHYEeCKOW U  TMHIINEBOU
0€30MacHOCTH, Pa3BUTHUH METUIMHBL. [lOHSATHE O HAyYHBIX METOJaxX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBiaenuss 00 oOOHmMX HAy4YHBIX MPUHLIMIIAX I[POMBIIIEHHOTO IOJYyYEHUS
BaKHEHIINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB W MATEPUATIOB: BAXXHEUILINE CTPOUTENIBHBIE MaTEpHUaJbI,
KOHCTPYKI[MOHHBIE MaTepHaibl, KPACKH, CTEKIIO, KEPaMUKa, MATEPUAIIBI I JIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPraHUYECKNE U MUHEPAJIbHBIE YO0OPEHHUS.

XWMHSI 1 3J0pOBbE YEJIOBEKA: MPaBHUJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
paBuiia 0€30M1aCHOTO UCIIOJIb30BAHUS ITPENAapaTOB OBITOBOM XUMUM B IIOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d NMPU U3yUYEHUH OOLIE 1 HEOPTaHUYECKOW XUMUU
B 11 kjacce ocyIiecTBIsieTCS 4epe3 HCMOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
IOHATUM, TaK W TOHATUHN, SABIIAIOLIUXCA CHUCTEMHBIMU JUIA OTHEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO [UKJIA.

OO0muMe ecTecTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIM (DAKT, TMIOTE3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, Kiaccu(uKanus, MEePUOJUYHOCTb, HAONIOJCHHE, DKCIEPUMEHT,
MOJEIUPOBaHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HU30TOIL,
PaANMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BELIECTBO, TEN0, O0BEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3NYECKNE BETMUMHBI U €UHULBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCUCTeMa, Ouocdepa, MAKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTINBO, PECYPCHI.

TexHomorusi:  XMMHYECKass  NPOMBIIUIEHHOCTb,  METAJLTYPTUsl,  HPOU3BOACTBO

CTPOUTCIIbHBIX MaTcpualioB, CEILCKOXO03IHCTBEHHOC IMpOn3BOACTBO, IMUIecBas
IIPOMBIIIJIICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH IIPOMBIINIJIICHHOCTL, IIPOHU3BOJCTBO KOCMCTHYCCKHX
IIpC1IaparTos, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuaiosB, QJICKTPOHHAA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTUH.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS 00yYarolUMUCS
nporpaMm  cpenHero obOmiero oOpa3oBaHUs — (JUYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbiM).  HayuHo-meToguyeckoil OCHOBOM Il pa3pabOTKH  IUIAHHPYEMBIX
pe3yIbTaTOB OCBOEHUSI IMPOrpaMM CpPEIHEro OO0IIero oO0pa3oBaHUs SABISIETCS CUCTEMHO-
NEeATEIbHOCTHBINA OIXO/I.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJI0M B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUSI NpeaMeTa «XUMHUs» Ha YpPOBHE CpPEIHEro oOmiero oopa3zoBaHUs
BBIJICJICHBI CJIETYIOLIUE COCTABIISIONIHE:

OCO3HaHHE O0YYAIOIIMMHUCS POCCUICKON IpakIaHCKOU UJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHUIO;

HaJIM4KM€ MOTUBAIIMK K O0yYEHHUIO;

1[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHM JIMUHOCTH HA OCHOBE KITFOYEBBIX
LHEHHOCTEN U UICTOPUYECKUX TPAAULMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTb ¥ CLIOCOOHOCTh O0YYarOIIMUXCsl PYKOBOJICTBOBATHCS B CBOEH IESITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, NPUCYIIUMH LEIOCTHONM CUCTEME XUMHUYECKOTO
00pa3oBaHus;

HaJIM4KME MPABOCO3HAHMS HKOJOTUYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pe3ynbTaTbl OCBOCHUSA NpeaMeTa «XUMHS» JOCTUraloTCs B €AUHCTBE
y4eOHONM W BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHM C TyYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU W HJ€ajlaMH POCCUKCKOTO
IPaXKJAHCKOro OOIIECTBA, MPUHATHIMUA B OOIIECTBE HOPMAaMu MU NpaBUJIaMHU IOBEICHUS,
CIIOCOOCTBYIOILIMMHU  TpOILlEcCaM  CaMOIO3HAHMUS, CaMOpPa3BUTUSL W HPABCTBEHHOI'O
CTAaHOBJICHUS JINYHOCTH O0YYarOIIMXCS.

JIlnyHOCTHBIE ~ pe3ynbTaTbl  OCBOGHHMS  mpeaMera  «XUMHS»  OTPaXKaroT
c(hOpMUPOBAHHOCTH OTBITA ITO3HABATEIILHON U MTPAKTUYECKON JACATEIHHOCTA 00YUAIOIIUXCS
M0 peaju3alyy MPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUSl OOYYaIOUIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLIMAIBHBIX HOpMax W MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIbHOCTH TPHU CO3JAaHUM Y4YEOHBIX
MPOCKTOB, PEIIEHWH YYEOHBIX M TIO3HABATENBHBIX 3aJ7]a4, BBIMOJHEHUU XUMHUYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMAaTh W NMPUHUMATh MOTHWBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOM €SI TEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHHUSA:

[EHHOCTHOTO OTHOILIEHUSI K UCTOPHUUYECKOMY M HAy4YHOMY HACJIECAMIO0 OTEYECTBEHHOM
XUMUH;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUICCKOTO MPUMECHCHHS
XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAYKU €CTh PE3YIbTaT IJIUTEIbHBIX HAOIIOICHUH,
KPOMOTIIMBBIX KCIIEPUMEHTAIIbHBIX IOMCKOB, TOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

WHTEpeca W II03HABATEJIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM aHalIu3e
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYallMW, CBA3aHHBIE C XWMHUYECKHUMH SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE M MOCTYNKH CBOMX TOBAPUILECH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJICICTBUIN ATUX MOCTYIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsl IIEHHOCTEH 370pOBOTO M Oe3omacHoro obpasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOJIr0IcHUS TIpaBUJI 0€30MacHOTO OOpaleHus C BEIIECTBAMU B OBITY, MOBCEAHEBHOM
YKW3HU U B TPYJOBOU JIEATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TMPaBWJI WHIMBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHHS B CUTYalUsIX, YTPOKAIOIINX 310POBbIO U KU3HHU JIFOAEH;

OCO3HAHUSI TTOCIEACTBUM U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJI,
HAapKOTUKOB, KypEeHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIHCKONU JESTEIBHOCTH,
0OI1IECTBEHHO TOJIE3HON, TBOPUYECKON U JPYTUX BUJIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUUYECKUX 3a/lad COLUATIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY H3yYEeHHUIO TPOQECCUil pa3IuYHOro poja, B TOM YUCIE Ha
OCHOBE IMTPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMHUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYAJIBHOW TPaeKTOpUU OOpa3oBaHUf,
Oynymerr mnpodeccuu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YUYETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS



DKOJIOTHYECKH  IeJIECOO0pPa3HOTO OTHOIICHHWST K TPUPOJE, KaK HMCTOYHHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS  TJIOOAIBHOTO  XapakTepa  OSKOJOTHYECKHX  MTpoOJeM,  BIIHSHUS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATILHOM CPE/Ibl;

OCO3HAaHUSI HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHUM XUMHUM JUISl PEIICHUs
BOIIPOCOB PAIMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOT'O HENPUITHUS JEUCTBUHN, TPUHOCIIIUX BPE OKPY KAIOIIEH TPUPOIHON CpeIe,
YMEHUSA MIPOTrHO3UPOBATH HeOJIaronpusiTHbIC AKOJIOTUYECKHUE MOCJIEJCTBUSA
MPEANPUHUMAECMBIX JICHCTBUN U MPEAOTBPAIIaTh UX;

HAJIMYKS PA3BUTOrO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpHI, ONbITa
JEATEIbHOCTH SKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAaThHCSI HMH B
MO3HABATEILHON, KOMMYHHKATHUBHOW W COIMAIBHON MPAKTHKE, CIOCOOHOCTH W yMEHUS
aKTHUBHO IIPOTUBOCTOSITH UICOJIOTHH XeMOGhOOHUH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHENU(PUKH XUMUM KaK HayKH, OCO3HaHHUS €€ poiu B (POpMHUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOIO TPEJICTABICHHS 00
OKPY’>KalollleM MHUPE KaK O €JAWMHCTBE IPHUPOALI M YEJIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH MpoOJieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTU XMMHU JIJII COBPEMEHHON HMBUIM3AIMU: B €€
I'YMaHUCTUYECKOM HApPaBJICHHOCTH M BaYKHOH POJIU B CO3JIJaHUH HOBOM 0Oa3bl MaTepHUaIbHOMN
KYJbTYpbl, PCIICHHH TJIOOATBHBIX MPOOJEM YCTOWYHMBOTO pPa3BUTHS YEJIOBEUECCTBA —
CBIPHEBOM, DHEPreTUYCCKOM, IHIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECIIEYEHUN YCIOBUM YCIICIIHOTO TPYJa U AKOJOTUUECKH KOM(POPTHOM KU3HU
Ka)kJI0T0 YiIeHa OOIIECTBA;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTH: MOHHUMAHHUSA CYIIHOCTA METOJI0OB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh IMOJyYaeMbIe 3HAHUS
JUIsS. aHallu3a W OOBSICHEHUS SBJICHUN OKPYXAIOIIEro MHpa U MPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHUS JieJaTh 00OCHOBAHHBIE 3aKJIIOYEHHUSI Ha OCHOBE HAy4HbBIX (DAKTOB U
UMEIOITUXCS JJAHHBIX C 11eJIbIO MOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCJIbHO MCIIOJIB30BaTh XUMHUUYECKHE 3HAHMS Ui PCIICHHS
po0JIeM B pealTbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K TO3HAHUIO U UCCIIEI0OBATENIbCKON JIESITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEINPEephIBHOMY 00pa30BaHUIO U caMOO0pa30OBaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUM MO XUMHU B COOTBETCTBHM C >KM3HEHHBIMH
MOTPEOHOCTIMU;

WHTEpecCa K OCOOEHHOCTSM TpyJa B Pa3IHUHbIX cdepax mTpoQecCHoHATBHON
JeSITEILHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUSI YUEOHOTO IpeaMera « XUMHsS» Ha YPOBHE
cpeaHero o0Iero 00pa3oBaHus BKIFOYAIOT:

3HAYMMBIC JIJIs1 (GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOITUXCS MEXIUCITUTIIMHAPHbBIE
(MexXmpeaMeTHbIe) 00IeHAYIHbIE TIOHATHS, OTPAYXKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U CIeNU(PUKY METOJOB MTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTUs, SIBJICHHE, IPOIIECC, CUCTeMa, Hay4HbIM (aKkT, MPUHIIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeA0BaHNe, HAO0ICHUE, U3MEPEHNE, SKCIIEPUMEHT U
pyrue);

YHUBEpCAJIbHbIE  y4yeOHble  JAcicTBHUS  (ITO3HABaTENbHbIC, KOMMYHUKATHUBHbIE,
peryJisaTUBHEIE), oOecreunBamomme (HOopMUpOBaHHE (YHKIIMOHATLHONM TPAaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUHA 00yJaroITUXCS;

CIIOCOOHOCTh ~ OOYYAIOIMXCSl MCIOJB30BATh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIC YYCOHBbIC JCHCTBUS B MO3HABATEIHHOU M
COLIMAILHOM MPAKTHUKE.

MertanpenMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJAJCHHWE YHHUBEPCAIBHBIMH YUE€OHBIMU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUAMMU.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMHU J€iCTBUSIMM

1) 6a3oBbIe JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITETIbHO (POPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEAesATh LEIU JASATCIBbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTH PE3yJIbTaThl ACSITEIHLHOCTH C TOCTABJICHHBIMHU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble NPU3HAKKA TIOHSATUA W YCTaHABIMBATh MX B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHS JIJIs1 0OBsICHEHUSI OTJSIBHBIX ()aKTOB M SIBJICHUIA;

BBHIOMpaTh OCHOBAaHUS M KPHUTEPHHM IJis KJIacCHU(PUKAIIMU BEIIECTB M XUMHYCCKHUX
peaKkuuii;

yCTaHaBJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOHUTH JIOTHYCCKHE PACCYXKJICHHUS (MHAYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBJIATH  3aKOHOMEPHOCTM U TPOTHBOPEYUS B  paccMaTpUBAEMbIX  SIBJICHUSX,
(GhOopMyITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHSIThL B TIPOIlECCe IIO3HAHUS, HCIOJIb3YyeMble B XHUMHU CHMBOJMYECKHUE
(3HaKOBbIE) MOJENH, MPeoOPa30BLIBATH MOJECIBHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK
(cuMmBOJI) BJeMeHTa, XUMHUYeckas (opmylia, ypaBHEHHE XUMHUYECKOM pPEakiud — MpHU
perieHnr y4eOHBIX ITO3HABATENIbHBIX W TPAKTUYCCKUX 3a7ad, NPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIC TIPEJICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:



BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

GopMynupoBaTh UENM W 3aJa4d HCCIECIOBAaHUSA, MCIOJIb30BATH IIOCTABJICHHBIE H
CaMOCTOSITEJIbHO C(OPMYIUPOBAHHBIE BONPOCHI B KAa4eCTBE HMHCTPYMEHTa MO3HAHUSA U
OCHOBBI JI1 (POPMUPOBAHUSL THUIOTE3bl IO TMPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUI;

BJIAJETh HABBIKAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U MPOBEICHUS YUYEHUUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUS HaOmOgaTh 3a XOAOM  MpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (hOpMyIUpOBaTh 000OIIEHUS U BHIBOJbBI
OTHOCUTEIFHO JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBAHUSA, COCTABJISATH OOOCHOBAHHBIN
OTYET O MPOJICIIAaHHON padoTe;

NPUOOPETATh OMBIT YYEHUUYECKOW HCCIIEIOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH,
IPOSBJISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pElICHUs
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METOJA0B MO3HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCA B PA3JIMUHBIX HCTOYHUKAX HWHGOpManuu (HAYy4YHO-TOMYyJIsipHAas
JUTEpaTypa XUMHUYECKOIO COJIepKaHUsl, CIpaBOYHbIE MocoOusi, pecypcsbl HHTepHeTa),
aHANIM3UPOBaTh MH(OPMAIMIO Pa3JIMYHBIX BUAOB U (OPM MPENCTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

GbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITH PAa3IM4HbIE METO/blI MPHU TMOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IMMOM 1JIs1 BBIIOJIHEHUS YUEOHBIX 3a7a4 ONpeIeIEHHOrO THUIIA;

MPUOOPETATH OMBIT UCTIOIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUMA
Y Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (QOpMy MpeacTaBieHUus HHGOPMAINU
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KAaueCTBE CpEACTBAa MpU paboTe € XUMUYECKOH
uH(popMaIMel: NPUMEHITh MEXIPEAMETHbIE ((PU3MUECKHE W MaTeMaTHYECKUE) 3HAKU M
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OBJjiaieHne YHHBEPCAIbLHBIMU KOMMYHHUKATHBHBIMMY JIeiCTBUSIMU:

3a/laBaThb BOMNPOCHI 1O CYLIECTBY OOCYXJaeMoil TeMbl B XOJAE€ Auanora W/Wiu
JUCKYCCUHM, BBICKA3bIBaTh UJEH, (POPMYJIHMPOBATH CBOM MPEMJIOKEHHUS OTHOCHTEIIBHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYIIATH C MIPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIHLHOU JEATEIbHOCTH, TOJTYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBIMOJIHEHUU XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO HUCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKTa v (HOPMYJIMPOBATh BHIBOJBI MO PE3yIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COTJIAaCOBAHMSI MTO3UIIMHI B X0/1€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

OBJiaieHne YHMBEPCATbHBIMH PeryJSSTUBHBIMU AeHCTBUSIMM:



CaMOCTOATEJBHO IJIAHUPOBATh U OCYLIECTBIISITH CBOKO MO3HABATENBHYIO IEATEIBHOCTD,
onpenenss e€ el U 3aJa4u, KOHTPOJIMPOBATh U 110 MEpPE HEOOXOIMMOCTH KOPPEKTUPOBATH
[peajiaraéMplii QJITOPUTM JIEUCTBUII NPU BBINOJHEHUH YYEOHBIX U HMCCIIEIOBATEIbCKUX
3a/1a4, BEIOMpaTh Harbosee 3P PEeKTUBHBINA CIIOCOO UX PEIICHUS C YUETOM MOTYUYEHHUsT HOBBIX
3HaHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAaMOAHalU3a M
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUsD» OTPa)karoT:

c()OPMUPOBAHHOCTh MPEACTABICHUI O XMUMHUYECKOH COCTaBISIOUIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpPA, POJIM XUMUHU B MO3HAHUM SIBJICHUM NpUPOJbI, B (HOPMUPOBAHUU
MBILUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMON 1Jis
pelieHus] MPaKTUYECKUX 3aa4 M IKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOM XMMMYECKUX 3HAHUU, KOTOPAs BKIKOYAET: OCHOBOIIOJArAIOIINE
NOHATUA (XUMHUYECKHI »JJIEMEHT, aTOM, DJJEKTpPOHHas o000JOYKa aromMa, MOJIEKyJa,
BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIIIEpOJIHBIN
ckeJseT, (DyHKIMOHAJIbHAs TPYIa, pajuKai, U30MepHsi, U30MEpbl, TOMOJOTUYECKUNA PA/I,
TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOI U a30TCOAEPKAIIUE COCAUHEHNS], MOHOMED, NOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs); TEOPHUM M 3aKOHBI (Teopus
CTpPOCHUSI OpraHrYecKux BemecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B
OCHOBE TIOHUMaHUs IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHUM, (DaKTOIOTHYECKHe
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIIOJIb30BAHUM Ba)KHEMILINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON AESITEIbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh ~YMEHHMH  BBISBIISAITh  XapaKTepHbIE MPU3HAKA  TOHSITHI,
YCTaHAaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MMOHATHS MIPU ONUCAHUUN
COCTaBa, CTPOCHHUS U IIPEBPALICHUNA OPraHUYECKUX COCIMHEHNM;

c(OpPMUPOBAHHOCTh YMEHU HCTIOIH30BATh XUMUUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpamIEHHOW) (HOpMYJT OpraHUYECKUX
BEIIECTB W YPAaBHEHUM XHWMHYECKHX PEAKUUH, HW3rOTABIMBATH MOJAEIH MOJEKYJI
OPraHMYECKUX BEUIECTB Ui WUIIOCTPALMM HMX XUMHUYECKOIO M IIPOCTPAHCTBEHHOIO
CTPOCHHUS;

C(OPMUPOBAHHOCTh ~ YMEHUH  YCTaHaBIMBATh  MPUHAMJIEIKHOCTh  H3YUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HX COCTABY M CTPOCHUIO K OMNPENEIEHHOMY KJaccy/rpynie



COeMHEHH  (YIJIeBOJOPOIbI,  KHCIOPOJ U a30TCOJAEpXKalllu€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMsI), JaBaTh MM Ha3BaHUSA 10 CUCTEMaTUYECKON
Homenknarype (IUPAC), a Takke npHUBOIUTH TpPUBHAIBHBICE Ha3BaHUS OTICIBbHBIX
OpraHUYEeCKUX BEIIECTB (3TUJICH, MPOMMIICH, alleTUIICH, STUJICHTJIMKOIb, MIUIIEPUH, (eHoI,
dbopmanberu, ameTanbIeruj, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAas
KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, [eJIJII0I03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACIATh BHJIBI XUMHUYECKOW CBS3U B OPTaHMYECKUX
COCIMHEHUSIX (OIMHAPHBIE U KPaTHbIC);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa a1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (U3HUECKHE H
XUMUYECKUE CBOMCTBA TUNUYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKUX
BelllecTB (METaH, dTaH, STUJICH, IPOIMICH, alleTuieH, Oyraauen-1,3, metunOyTaaueH-1,3,
O€H30J1, METaHOJI, ITAHOJI, 3TUJIEHTJIUKOJIb, IITUUEPHH, (DEHOJ, alleTabIeIH]l, MypaBbUHAS U
YKCyCHasi KHUCJOTBI, TIJIIOKO3a, Kpaxmal, IeJUTI0JI03a, AaMHUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXAY HUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaThb MCTOYHUKHU YTIEBOJOPOIHOTO CHIPHS
(HedTh, IPUPOAHBIN Ta3, yroib), CIOCOObI UX MNEPEePadOTKH M MPAKTUUECKOE MPUMEHEHHE
IPOIYKTOB NEPEPAOOTKY;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIYHMCICHUS 10 XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMA, KOTMYECTBA UCXOHOTO BEIIECTBA WIIA MPOAYKTA PEAKIIUHU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WX MPOyKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMON 3HAHMI 00 OCHOBHBIX METOJaxX
HAy4YHOTO TMIO3HAHUS, UCMOJIb3yEMbIX B XUMUU MPU H3YYEHUU BEHIECTB M XUMHUYECKHUX
ABJICHUM (HAOJIOJIEHNWEe, HW3MEPEHHE, OSKCIEPUMEHT, MOJICITUPOBAHKE), HCIIOIH30BAThH
CHUCTEMHbIE XWMHWYECKHUE 3HAHUS [JI MPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOATh MpaBUia MOJIb30BaHUSI XUMUYECKOW MOCY 101
U 71a00paTopHBIM O0OpYAOBaHHEM, a TaKXKE IMpaBWiIa OOpaIlEHHS C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIIUSIMH TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBITOIHITH XUMUYECKHA SKCIICPUMEHT
(mpeBpalieHuss OPraHMYeCcKUX BEIIECTB MPU HArpeBaHUM, MOJYyUYCHUE ATUJICHA U U3YUYCHUE
€ro CBOICTB, KAUYECTBEHHbIE PEAKIIMM OPraHWYECKUX BEUIECTB, JIEHATypalus OeIKOB MpH
HAarpeBaHWM, IIBETHBIC pEaKIUU OEIKOB) B COOTBETCTBHHM C TMpaBUJIAMU TEXHHUKHU
Oe3omacHOCTH Tipu OOpAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO S3KCIEpUMEHTa B (OpMe 3amucH ypaBHEHHUI
COOTBETCTBYIOIIMX peakuuid U (GOpMyJIUPOBaTh BHIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUHN KPUTHYECKU AaHATTU3UPOBATh XUMHUECKYIO HH(OPMALIUIO,
MOJy4YaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeicTBa MaccoBod uH(popmanuu, WHTepHeT u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOJATh IMpaBUiia 3KOJOTHYECKH I1eJeco00pa3HOro
IIOBE€ACHUA B 6LITy u pr,HOBOﬁ ACATCIBHOCTH B LCJIAX COXPAaHCHHA CBOCIO 340POBbBA H
OKpYXKaloIed MNPUPOJHON Cpeabl, OCO3HAaBaTh OIACHOCTh BO3JICUCTBUS HA JKUBBIC
OPTaHU3MBbl OINPENCIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mokaszarens [1JIK,
INOACHATL Ha IIpUMCPaAX CIOCOOBI YMCHBIICHUA MW IIPCOAOTBPpAIICHUA HMX BpPCIHOIO
BOBI[CfICTBI/ISI Ha OpTraHHU3M 4YCJIIOBCKA,

JJIA 06yt1a}oumxc;{ C OrpaHMYCHHBIMH BO3MOKHOCTAMU 3010POBbsA: YMCHHUC IIPUMCHATDH
3HAHUSA 06 OCHOBHBIX OOCTYIIHBIX MCTOJAaX ITO3HAHNA BCIICCTB U XUMHNYCCKHX HBHGHHﬁ;

JUIS CJETbIX W CIa0OBUAAIIMX OOYYAIOIIMUXCS: YMEHHE HCIONb30BaTh pelbe]pHO-
TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins s 3anucu xumuueckux Gpopmyi.

11 KVIACC

[IpenMeTHBIC pe3yibTaThl OCBOCHHS Kypca «OOIas W HeopraHuyecKas XUMUsDY
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XMMHYECKON COCTABJISIONICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MUpA, POJIM XHMHH B MO3HAHUU SIBJICHUU IPHUPOJIBI, B (DOPMUPOBAHHUH
MBIIIUICHUS. U KYJbTYPhl JUYHOCTH, €€ (yHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs
pelIeHnus] TPaKTUYECKUX 3aJad U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOIHOU CPEAE;

BJIAJICHUE CUCTEMON XMMHMYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
NOHATHS (XMMHYCCKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 2JEKTpOHHBIE OPOUTAIIH AaTOMOB,
HOH, MOJICKYJIa, MOJIb, MOJISIPHBIM 00BEM, BAJICHTHOCTD, YJICKTPOOTPHUIIATEILHOCTD, CTCIICHD
OKUCJICHHS, XMMHUUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUInuecKas, BOJAOpPOIHAas),
KpUCTAUIMYECKasi pemeéTka, TUINbI XUMHYECKUX pEaKIui, pacTBOp, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJUTHYECKAsT JTUCCOLUALIMS, OKHUCIWUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMMYECKOM pEaKiuy, XUMHUYECKOE PABHOBECHE); TEOPHMU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON AUCCONUAMH, Tepuoauueckun 3akoH [[. M. MenpaeneeBa, 3akoH
COXpPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS YHEPTUH MPU XUMUUECKUX
peaKkIusx), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KaIlKe B OCHOBE MOHUMAHHUSA MPUUYMHHOCTU U CUCTEMHOCTH XUMMYECKHUX SIBJICHHA,
dbakToJIOTHYECKUE CBENIEHUS O CBOWMCTBaX, COCTaBe, TOJYYCHHH H 0O€30MacHOM
WCIIOJIb30BAHUM BAKHEUINIUX HEOPTaHWYECKUX BENMIECTB B OBITY W MPaKTUYECKON
JEeSITETbHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh ~YMEHHMM  BBISBIATH  XapaKTepHbIC TMPU3HAKU  TOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU ONMKUCAHUU
HEOPraHUYECKHUX BEIIECTB U UX IMPEBpaIlCHUH;



c(hOpMHPOBAHHOCTH YMEHUN MCTIOIB30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTABJICHUS
GbOopMyJT BEIIECTB U YPABHCHHM XUMHUYECKUX PEAKIMA, CHCTEMATHICCKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACILHBIX HEOPTraHMYECKHX BEINECTB (YrapHBIA ras,
YIJIEKUCIIBIN Ta3, aMMUaK, ralnéHas Uu3BeCTb, HEraléHas U3BeCTb, IUThEBAsA COA, MUPUT U
JpyTHe);

cOpPMHPOBAHHOCT, yMEHHUH OMNPEACTITh BAJICHTHOCTh M CTCICHb OKHCIICHUS
XUMHUUYECKUX 3JIEMEHTOB B COCIUWHEHHSX PA3IUYHOTO COCTaBa, BHUJ XMUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAasg, MeETaJuIMYecKas, BOJOpPOJHAas) B  COCIMWHEHHUAX, THII
KPUCTAJUIMYECKOW PEHIETKA KOHKPETHOTO BelIeCTBa (aTOMHAasi, MOJICKYJIpHas, WOHHas,
MeTaJuInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUM;

c(hOpPMHPOBAHHOCTh YMEHUN yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX
BEIIECTB 110 UX COCTABY K OMpeAeIEHHOMY KJIacCy/Tpymnie COeAMHEHNU (TIPOCThIE BEIIECTRA
— METaJIbl 1 HEMETAJLJIbl, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIN);

chOpMHUPOBAHHOCTh, YMEHUN pacKphIBaTh CMBICH mepuoaudeckoro 3akona JI. .
MengeneeBa M JEMOHCTPUPOBATH €ro CHCTEMATH3UPYIONIYI0, OOBACHHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHWI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKHUX 3JeMeHTOB 1—4 mepuonoB Ilepronnyueckoil CHCTEMbBI XUMUYECKUX 3JIEMEHTOB
J. W. MeHneneeBa, UCHONB3Yys TMOHATHS «S-, P-, O-3JCKTpPOHHBIC OpOHUTATY,
«QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB M WX COEOUHEHHM IO IlepuoAaM M rpynmnam llepuonndeckod CHCTEMBI
xuMu4deckux s1emeHToB 1. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHUHN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE XUMUYECKHE
CBOWCTBAa HEOPTaHUYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXIYy HEOPraHMYECKUMMH BEIIECTBAMH C TOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMUYECKHUE PEAKIIUU IO PA3INYHBIM
npu3HakaMm (YHCIy U COCTaBy pPearupyroliux BEIIECTB, TEIUIOBOMY 3(h(eKTy peakiuwu,
U3MEHEHUIO CTENEHEW OKHUCICHHUS DJIEMEHTOB, OOpaTHUMOCTHM pEakUUH, YYACTHIO
KaTaJn3aropa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJISATH YPaBHEHHUS PEAKIUN pa3IMYHBIX THUIIOB,
MIOJIHBIE U COKpAIIEHHBIE YpaBHEHUSI PEaKIMii MOHHOTO OOMEHa, YUUThIBAsK YCIOBUS, MPHU
KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3JIUYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABAaTh OMBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

chOpMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIHO-
BOCCTAHOBUTENIHHBIX PEAKIM TMMOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3THUX
peaKLuii;



c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIIHH
OT Pa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XHMHUIECKOTO PABHOBECHSI B 3aBUCHMOCTH OT
BHEIIHETo Bo3jaeiicTBus (npuniun Jle [llarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XMUMHUYECKHUE IMPOIIECCHI, JIeHKAIIUE B
OCHOBE MPOMBIIUICHHOTO  TIOJYYEeHHs] CEpPHOM  KUCIOTHl, aMMHakKa, a TaKke
c(hOpMHUPOBAHHOCTh TIPEACTABICHUA 00 OOIMMX HAYYHBIX MPUHIUIAX U IKOJOTHICCKUX
mpoOaeMax XUMHAYECKOTO MTPOU3BOICTRA;

c(hOpPMHPOBAHHOCTh YMEHUIN MPOBOJAUTH BBIYMCICHUS C HKCIOJb30BAHUEM IOHSATHUSA
«MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILICHUN Ta30B MPU XUMHUYECKUX
peakIMsIX, MacChl BEIIECTBA UK 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEIUIOBOTO 3 (deKTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB, MIPEBPAILCHUS U1 COXPAHEHUS YHEPTUH;

chOpMHUPOBAHHOCTH YMEHUI COOJIOIATh MTpaBuJjia MOJb30BaHUS XUMHUYECKOM MOCya0H
U 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXKe IMpaBWIa OOpallleHHWs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKILUSIMU IO BHIITOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOJHITH XUMUYECKUI IKCIIEPUMEHT
(pa3iokeHWe TEePOKCHIa BOJOPOJia B MPUCYTCTBUM KaTalll3aToOpa, OMPEICICHUE CPEIbl
pacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO HWHJMKATOPA, BIUSHUE PAa3TUYHBIX
(GhakTOpOB Ha CKOPOCTb XMMHYECKOW peakluu, peakIid MOHHOTO OOMEHa, KauyeCTBEHHBIC
peakiuu Ha cyib(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHUSI, pEUICHUE
HKCIEPUMEHTANIBHBIX 3a7a4 1o TeMaMm «Metamisy U «Hemeramibl») B COOTBETCTBUU C
npaBuIaMH TEXHUKH O€30MacHOCTH TpU OOpalieHWH C BEIIECTBAMH U JIAOOPATOPHBIM
000opyI0BaHMEM, TPEJICTABIISATh PE3YJIbTAThl XUMUUECKOTO SKCIIEPUMEHTA B (DOpMeE 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuii u (HopMyIupoBaTh BHIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToB,;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUUECKHU aHATU3UPOBATh XUMUYECKYIO HH(POpMAITHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HUCTOYHUKOB (CpPEACTBAa MAcCOBOM KOMMyHHKanuu, HTepHET u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJaTh MpaBUiia IKOJIOTUYECKH I1eeco00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IESAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYy>Kalollle MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTb BO3JCHCTBHUS Ha JKHUBBIC
OpraHu3Mbl OMpEAENEHHBIX BELIECTB, MOHMMAas cMbica mnokazatens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS W TPEAOTBPAIEHUS HX BPEIHOTO BO3JCHCTBUA Ha
OpraHu3M 4eJIOBEKa;

JJ1s1 00YUaIOIINXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHHUE IPUMEHSATh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUM;

JUISL CIICTIBIX U CIA0OBHIAAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu XxumMudeckux Gopmy.






