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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbl CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuuu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaepariumy,
pealn3yIolX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMmbl MO XUMHUHU, K ONPEACIICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHS W TpPeOOBaHWN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeabHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUpOJIHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydaromuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTI0 IpeIMeTa « XUMHUSI,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B NO3HAHUM MPUPOABI U B
MaTepualbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS] 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOM 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeoOpraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor XuMuu. POpPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YUYCHHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYeHUI0 ydeOHOro marepuajia U O0ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpoBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3ydaeMbIX B Kypce BELIeCTBaxX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Tox HOBBIM yriIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0OIero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHS» 00ydYaromMMcs TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, a TAKXKE O XUMUYECKHUX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIONMUMU KYyJIbTYPOJOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX IIpOOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHAIO ¥ IPUMEHSATH €€ /Il IOTIOTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7a4. B
[EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMHUPOBAHUEC Y 0OYJAIOIITUXCSI MUPOBO33PEHUECKONW OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MHpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHHUEM, IIO3HABAEMOCTH MIPUPOIHBIX SBJICHUM MYyTEM SKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX TpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3aHUs HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHus 3a7ad4  BOCIHMTAHMS, Pa3BUTUS W COIHAIM3AIIU
oOydJaronuxcss MPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHUCTBUHN, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs TMpoOjeM, IOUCKa, aHaiu3a U 00padoTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, IPHU OMPECICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YCHHS TMpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NESATETLHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YECHUS
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak Ba)KHEHIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKA HAYKH, YCBOCHHE U MOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHHUM, MMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM )KU3HH;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, copeprkaTelibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IPorpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. Ceroms B
MPETOAaBaHUH XUMHH B OOJBIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIESCKON
KOMIIOHEHTE COJEpKaHusl OOydyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aIiy, BIIAJCIONIET0 HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
aKTUBHOTO TOJTYYCHHs 3HAHUHN ¥ PUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3a7ad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEe 3HaUCHHE
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYy4YalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WUMEIONINX YHUBEPCAIbHOE 3HAUYCHWE I Pa3IUYHBIX BHIIOB
NeATEeILHOCTH: PENICHHs MPpoOJeM, MOMCKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHHUS ONbITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHM, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOrHYEeCKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOTIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIMINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BAXKHOW POIM B pEUICHHH TI00aIbHBIX MPoOsIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpeIMETHOM 00sacTi «EcTecTBeHHO-HayuYHbIE
PEIMETHD».

OO111ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUYEHUsI XMMUU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OopraHu4eckux BemecTB. [‘omomnorus, wu3oMepusa. XUMUYECKass CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MAaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB 10 IMPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MeraH U 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHMsI), HaXOXKACHHE B TMpPUPOIE, MOJyyeHUEe U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUICH U NPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), ITOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytaaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINKA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3HUECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHue, QU3NYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJIYYEHUE U NPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUi), mupoiu3. I[IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIIEBOAOPOAOB U TalOT€HONPOU3BOAHBIX,
IIPOBEICHHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  CIMpPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMHU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[puMeHeHre rimuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHUE W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbpieru, —aneTanbAETHN: CTPOECHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIINN), TIOJyYECHUE U PUMEHEHUE.

OaHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCJIOTBL: CTpOCHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, Peakius dTepudukanuu), moaydeHue u npuMmenenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KiacCHU(UKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOUCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TITIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, ONOIOTHIECKas POJIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3lammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuéraple 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcozeprKallie OPraHun4ecKUe COCTUHEHUSI.

AMUHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHASs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCIIKH.

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpPU3AIINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHIECHCAIIHSL.

DKCIEepUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJb30BAaHUME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHSTUW, TaK W TMOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(ukanus, nepuoaudHOCTh, HaOII0IeHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@dusuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(GepMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHONorus: INHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAJIBHOIO ITUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTbl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoauyeckoro 3akoHa W llepumomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYCHUE NMEPUOIMUECKOT0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJIIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHud. MoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHN. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnekrponutuueckas auccounanusi. CuiapHble U ciialble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3yieMeHToB Jl. 1.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO UHUKATOPa, PEAKIIMU HOHHOTO 0OMEHa), MPOBEACHHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOMN
pEaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucteMe XMMHYECKHUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIIMX META/VIOB (HATpPUM, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3aJad, HAOJIOJEHHUE W OINMWCAHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM HKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKIHMOHHBIE MAaTe€puasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATEPUAIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCcHOr0 UCIIOIB30BAHUS MIPENapaToB OLITOBOM XUMHUU B
MOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBSA3HU.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYeHUHM oOmed u
HEOpraHu4ecKkor Xumuu B 11 Kiacce OCyIIeCTBISIETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBAa, (PU3WYECKHUE BEJIMYUHBI U €IUHUIIBI MX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTYPrHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCST POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOyYarolUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TPaBWIAMH  TOBEIEHUS,  CHOCOOCTBYIOUIMMHU  IpOIEccam
CaMOMNO3HAHUS, CaMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa’kaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YyYarOMIUMHUCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTAaBICHUS] O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITEILHOCTH MPHU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAYyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  IIOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENILHBIX MOTUBOB B IIOJyYEHHUH U ITOCIIETYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJICHHWE M TOCTYNKU CBOMX TOBApPUILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 3J0pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 310POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TNPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHHH NPAKTUYECKUX 3a/]ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJIbTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIEe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATUS JCHUCTBUM, MPUHOCIIIUX BpEH OKPYKAIOIIEH
MPUPOTHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYKaroleM MUpE Kak O €IMHCTBE MPUPOJbl U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHATILHON KYJbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILLEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKU KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHAJM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u



IPOUCXOASAIINX B HEM N3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOYCHUS HA
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN I€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE MOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleA0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCcajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH 00yYarommXcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH YueOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicCTBHS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh IENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TOHATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJIACCU(PUKAIIMU BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMya, ypaBHEHUE XUMUUYECKON peakiuu
— TIPU pPEIICHUU Y4EOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX PU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKuuii;

dbopMyITUpPOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS], UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYCHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOuS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(YOPMALMIO PA3IMYHBIX BUIOB U (QOpM
MpECTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IIPU PabOTE C XUMUUYECKOU
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((DU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yJbTaTaM MPOBEACHHBIX HMCCIIEAOBAHMN MyTEM COTJIACOBAHMS TO3UIUI B
X0J1e 00CYXICHUS 1 0OMEHa MHCHHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jiaraéMblii  airoput™m ACHCTBUN mNpu
BBITIOJIHEHUM YYEOHBIX U HCCJEJI0BATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3G (EeKTUBHBIN C€MOCO0 HMX peHieHus ¢ y4ETOM TOJMYyYEeHHUS HOBBIX 3HAHUM O
BCIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalli3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeIEHUs] MPAKTUYECKHUX 3a/1a4 U HKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IIOHUMAaHMS IPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTEpPHbIE MPU3HAKH MOHITHUM,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTUHEHN;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
bopMysl OpraHMYECKMX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB Ul WUIIOCTPALUU HUX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAICKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TcojAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA II0
cuctematudyeckoil Homenknatype (IUPAC), a takxe NpUBOAUTH TpUBHUAIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTalibIerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTWICH, OyTanueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMUCIIOTBI, TII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUH C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHHUE TPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUM TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BIaJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH M3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHHe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINOJHATh XUMHYECKHM
IKCIIEPUMEHT (TIPEBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JieHATypanus 0SJIKOB MTPU HArPEBaHWUH, IIBETHBIC PEAKIINHA OCITKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
IKCIIEpUMEHTAa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(GbopMyITUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uHOpMaIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIIONATh  TpaBWjia  DKOJOTUYECKH
11€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IIENISAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPYIKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJIO0BEKA;

JUIsl 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIas U HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBBIO M IIPUPOJIHOM CpeEIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS M IPEBpAIEHUs dSHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIeKAlllMe B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEII[ECTB B OBITY U IPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBbIC NPHU3HAKA TOHSITHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHus (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETalEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BHJ XUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COCIMHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJISIpHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBY K OIpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil CHUCTEMBI
xumuueckux snemeHToB /. M. MenpneneeBa, uMcnoib3yss HOHATUA «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
WU3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIUHEHHMH IO Mepuoiam H
rpynnam [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XUMHUYECKHE DPEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBJSATh YpPaBHEHHUS pPEaKUUW pa3IHYHbIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUNThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMU UAYT J0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 101151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHU ra30B MpU
XMMHUYECKUX pEaKLHUsiX, Macchl BeELECTBA WM O00bEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuiia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH M BBIMIOJTHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE CpeNbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklui MOHHOrO OOMEHAa, KayeCTBEHHbBIE pEaKIUu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
temam «Metaiub»y u «HeMetannb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pY0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIMil U (POPMYIUPOBATH BHIBOBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIMU3UPOBATh XHUMUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOUYHHUKOB (CpelICcTBa MacCOBOMU
KOMMYHUKaIu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  AKOJOTHYECKU
1eJIecCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CIA0OBHUIAIIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHAYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB u TeM (uudposrbie)
Ne ii/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
ITpeamer opranudeckoit xumuu. Teopus
1.1 CTPOECHHS OPraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHble yrIeBOAOPOABI — aJKAHbI 2
5 HenpenenbHble yrieBoJopo/ibl: alIKEHBI, 6 |
aJIKa/IMEHBbI, ATTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHble HCTOYHUKH YITIEBOAOPOJOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuprel. ®enon 3
19 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |

CrnoxHble 3¢upbl

3.3 VYrineBonanl 3




Hroro no pazneny 13
Pa3nen 4. AzoTconepxamme opraHudeckne coeIMHeHus1

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3znea 5. BbicokOMOJIEKYJISIPHBbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUECKUX 3
anemenToB /1. . Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no pazaeny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Metanst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer opraan4eckoi XUMuH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 9acoB

KonTpoJabHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Bytieposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiaccupuKauu
opranuyeckux BeuiecTB. Homenknatypa
(cucremaTuveckasi) U TPUBUAIHHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenune
STUJICHA U U3YyUYEHHE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

10 NN
AlneTuieH — MpocTenIni
IIPEICTABUTEIND aJIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernyeckas cBs3b yIiI€eBOJOPOIOB,
MIPUHAJIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas padota no pazaeny
«YTIIEBOAOPOIBD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHOroaTroMHsle CIUPTHI: TUIIEHTIIUKOJIb
U TJIMLEPUH
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre U XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeTon




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

21 KHCIIOTHI: MypaBbUHAS M YKCYCHAst

2 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE
Crnoxuble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuooruuecKas poib )KUPOB
VYTieBosl: COCTaB, KiIaccuuKanus.

27 Baxwuelime npencTaBuTeNun: ritoK03a,
dbpykTo3a, caxapo3a

)% Kpaxman u menirono3a kak mpupoHbie
MOJIUMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiue opraHu4ecKue
COCTUHEHUS

30 AMUHBI: METHUIAMHUH U aHUJIUH
AMUHOKHCTIOTHI KaK aMpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuan

1 benku kak mpupoHbIe

BBICOKOMOJICKYJISIPHBIC COCIUHCHU




OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJIEKYJIIPHBIX COSUHEHUN !
OcHOBHbIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
[TnacTmaccel, kKayqyKH, BOJOKHA
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jlara

HU3YyYCHUA

DJIeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas: KOH(UTYpalys aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XUuMU4yeckux 3iemeHToB /1. U.
MemnzneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M KX COCTMHCHUI
110 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHnieneesa
B Pa3BUTHU HAYKH

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas cBA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okuciieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanust XuMuuecKux peakiiii B
HEOPraHWYeCKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIIUSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. « Bnusitaue

pa3anyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DNEeKTPOINTHYECKAs TUCCOLMALIHSL.
[TonsTne o Bonopoanom nokasateine (pH)
pactBopa. Peakunm nonHoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIEeCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

14

KontponbHas padoTa mo pazaerny
«TeopeTnyeckre OCHOBBI XUMUW»

Mertanibl, uX MOJOKEHHE B
[Tepuoanueckoii cucteMe XUMUUYECKHUX
anemenToB M. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢duznyeckue cBOCTBa METAJIIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
A HaIIPSKEHUN METaJIOB
XuUMHYECKHE CBOMCTBA BaYKHEHIITNX
METaJuIOB (HATPHH, KM, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTiueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANIFHBIX 3aa4 10 TeMe
«Metamnp»"

HemeTaminl, UX 1MOJIOKEHHE B
[lepuoauueckoit cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMeTauioB (Ha IpUMeEpe
KHCTIOpO/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUN

XuMHUecKue cBoiicTBa a3oTa, pocodpa u
HUX COeJUHEHUU

XHUMHYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSIUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme «HemeTamneny. BerauciaeHus mo
YPaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI
ITpaktuueckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Hemertannnl'"»

KoHTposbHas pabota 1mo Temam
«Metamnei» 1 «HeMeTanasy

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHMYeCcKHe coeAuHEeHus. I eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xumuu B o0ecIieueHuH
9KOJIOTHUYECKOH, SHEPreTHIeCKON U
MUIIEBON O€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[TpencraBienus o0 OOIUX HAYYHBIX
HPUHIUNAX POMBIIUIEHHOTO NOTYYeHHUs
BaXXHEUININX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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