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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpelHEr0 00Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (herepalibHOM 0Opa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DenepalbHOM TIOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpernonaBanus y4eOHOTO IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoir dDexepanuu, pean3yrONIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHUH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YUArOIIUXCA CPEACTBAMU y4eOHOTo Mmpeamera
«Xumusa» mns 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJbHBIC IOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YeHUS W
TpeOOBaHUH K YPOBHIO IIOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBIMTYCKHUKaMH  00meo0pa3oBaTeaIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTo 00pa3oBaHUsA. OTH EHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHHUS MHPOBO33PEHUS M OOIICH KyJIbTYpHI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npupoHOI cpene. Peannusyercs xumMmuueckoe oopazoBaHue 00ydyaroUMxcs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO INpenMeTa «XUMUs», COAEpKaHHe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C y4ETOM OOIINX
Henel ¥ NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit @denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyro poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHAa BHOCHT CBOW BKJIAJ B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTI'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHpe KaK O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHUH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HAayKaMHu, XHMHs CTaja
HEOTHEMJIEMOI 4YacTbl0 MHUPOBOHM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KHU3HU KaXJI0ro wieHa oOmecTBa. COBpeMEeHHAasi XMMHUS KaK HayKa CO3HMJaTellbHas, KaK Hayka
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBON, HSKOJOTHUUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero oOpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJArOTOBKY OOydYaloIIUXCsl, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeOpraHWYecKasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX



ABJISIIOTCS OCHOBBI 0a30BOM HAyKM: CCTEMa 3HAHUU 110 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHWYecKor XUMUU. POpMUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3YYCHHH TMpeaMeTa OOeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOUIUX MOHSTHIA, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas Xxumusi» U «OO011as 1 HeopraHuyeckas
XUMU» chopMHEpoBaHa B MpOTpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUYeHUIO
ydeOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETHUUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMMHM BellecTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJEKTPOHHBIX MPEACTaBICHUH O CTPOCHUM BEIIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEILIECTBAX JAIOTCA B Pa3BUTHM — OT YIJIEBOJAOPOJIOB [0
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHU MOJTyYaroT
pazBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMHUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHHus B IMpeaMere «XuMus» 0a30BOr0 ypoOBHSI paccMaTpUBaeTCs
U3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00Iero oO0pa3oBaHMsI TEOPETHUYECKH MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYUArOMIMMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOMIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
rIy0Xe TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIEH.

EnuHas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XUMUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11 kiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIUMHU
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B TI03HABATEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHSA K IpoIeccy
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNW XUMHUHU, TOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XHUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSATH €€ IS MOTOJHEHHs 3HAHUMN, pPelleHus
MHTEJJICKTYyaJIbHBIX U KCIEPUMEHTAIbHBIX HCCIEeI0BaTeNIbCKUX 3a1ad. B 1ernoM conepikaHue
ydueOHOoro mpenmMera « XuMus» JAHHOTO YPOBHSI U3YUEHHUS OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4JaromXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUST PHIOCOPCKUX UICH, TaKUX Kak:
MaTepHajJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBIECHUI MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (aKTaMU U TEOPETHUUYECKHMHU MPEINOChUTKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B mnmaHe pemenus 3amad  BOCIMTAHUSA, Pa3BUTHS W COLMAIM3ALMM  OOYyYarOLIUXCS
IOPUHSATHIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BUJIOB JEATEILHOCTH: PEIICHHS Ppo0OieM, TIOUCKa, aHaIu3a 1
00paboTtkn wH(OpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATENbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B npakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETro0 00pa30BaHus, Tak U
Ha ypOBHE cCpeaHero oomero oOpa3oBaHUS, NPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTEPUCTUKHU LeNed HM3ydeHUs NpeIMETa HalpaBJICHUEM MEPBOCTENEHHON 3HAYUMOCTH
TPaIWLMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak oOjactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEIETICHUIO LIeJIeH N3YUYEHUs IIPEAMETA SIBJISIETCS BIIOJIHE OMPAaBIaHHbBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMH M3yYeHHUs IMpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (QopmupoBaHHE CHCTEMBl XUMUYECKUX 3HAHMA KaK BaXKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBBIC MOHSTHUSA,
dyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYUIHOCTH JOCTYIHBIX O0O0OOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TMO3HAHHS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUpE BEILIECTB U XUMHUECKUX SIBIICHUN, UMEIOIINX MECTO B MPUPOJE, B TPAKTUUECKOU U
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30I1acHOrO
oOpareHus ¢ BeeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a7ay U3ydeHus MpeaMeTa B
mporpaMMe 1Mo XMMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHcTeMe cpemaHero ooOmiero ooOpaszoBanus. CeroiHs B TMpENoJaBaHUM XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep)KaHus OOydeHus,
OpUEHTUPOBAHHOM Ha TOArOTOBKY BBIMYCKHHMKA 0O0LI€00pa3oBaTeIbHOM — OpraHM3aluu,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ 3TMUM npu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUPYIOLIEe 3HAueHHE
MPUOOPETAIOT TaKUe IeNN U 3a7a4uH, KakK:

ajganTanus OOyYaromMXCsS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHUE UHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITUIO TPAMOTHBIX pEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHITHI),
MMEIOUINX YHUBEpPCAIbHOE 3HAUYCHUE JJISl PAa3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUS MTPOOIIEeM,
MOWCKa, aHanmu3a W o00paboTku uH}OpMAINMK, HEOOXOIUMBIX [JIi MPUOOPETCHHsI OIbITa
JeATEebHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE JUIsl OLIEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJOBeKa U MPUPOIHYIO CPeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIApHOW HH(DOPMALIUU XUMUYECKOTO
COJIepKaHuUs;



dopMupoBaHue U pa3BUTHE Y 00YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHWPOBAHUH U TIPOBEIEHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHNE y OOydJarommxcsi yOeXIEHHOCTH B T'YMaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOM pOJAM B  pEMIEHHMH MIOOAIBHBIX  MPOOJEM  PalnOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC H CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHNUS OIBITA WCIOIB30BaHMS TONTYUYCHHBIX 3HAHUH [UI TPUHSTHSL
IPaMOTHBIX PEIICHNH B CUTYalUsX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueOHOM maHe cpemHero obiero oOpa3oBaHus mpeamer «Xumus» 0a30BOTO YpPOBHS
BXOJMT B COCTaB MpeIMETHOM 00acTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OO1miee 4nciio 4acoB, OTBEACHHBIX JUI W3YYEHHS XHMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapiser 68 vyacoB: B 10 kimacce — 34 gaca (1 ywac B Hexpenmo), B 11
kiacce — 34 daca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMMUA

Teoperuueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKeHUs. CTpyKTypHBIE (DOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy ~ OpPTaHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarhyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHUIINX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl M3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYeCKMH psa. MeTaH M 3TaH — HpocTeHIne
MPEJCTABUTENIN aJKaHOB: (U3NYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpEeHUs ), HaX0XACHUE B IPUPOJIe, TOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN psil. DTUIEH U MPONUJIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBA (pPEakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 m metwiOyTtaaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoMcTBa (peakuus moaumepu3auun). [lonyyeHne CHHTETHYECKOTO KayyyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUTICH —
MPOCTEHUININNA TTPEACTABUTENb AJTKUHOB: COCTAaB, CTPOCHHE, (PU3NICCKHUE U XUMHUUYECKHE CBOHMCTBA
(peakuuy TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJyUYEeHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJjloreHUPOBaHUS U HUTPOBAHMS), MOJyYEHUE W MpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAnHUs U HUMPOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXAYy YIVIEBOJOPOJAMH,
MIPUHAISKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIeBOIOPOAOB. [IpUpoaHbBIi ra3 M MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTH: TEeperoHka, KpeKUHT
(TepMUYECKH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «Hedte» u «Yromb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIHH 1O HM3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanue oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3MUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (u3Mueckue u
XUMHUYECKHE CBONCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAs pEaKIIUsI Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBuEe Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpOeHHWE MOJEKYbl, (PU3NUECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U Kkemouwvl. DopManbAETHA, aleTAIbICTHI. CTpPOeHUE, (QU3NYECKUe W
XUMHYECKHE CBOWCTBA (pEaKkIMU OKHUCICHHUS W BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, PU3NIecKre M XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KHCIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosornyeckas pojb KUPOB.

YrneBonbl: cocTa, Kiaccudukanus yriieBooB (MOHO-, IU- U MoJucaxapubl). [mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3MUeCKHe W XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIEeHWE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. pyKTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmana U LeJUTI0I03bI.
®du3nueckue U XUMHYECKUE CBOMCTBA Kpaxmaia (TUIpOIu3, KaueCTBEHHAs! PeaKIus C HOJAO0M).

DKCHepUMEHTAIbHBIE METOJbl M3Y4YeHHUS BEIIECTB M MX IMPEBpAlllEHUIl: MpOBeICHHE,
HAOJIIO/ICHUE U OINKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucCiIeHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
cnupToB (B3aumopeiicTBue rmnepuHa ¢ ruapokcuaom menu(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOThl: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbrluncnenuss Mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIUYEeCTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTa pEaKklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3o0TcoaepKalle OpraHnyecKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe IMuMHA). buojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSIPHbIE coeAauHeHus. [lepBuuHas, BTOpUYHas U
TpPEeTUYHAasl CTPYyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX MpEBpalleHUil: HaOI0AeHuEe U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypanus OCJIKOB IpU HarpeBaHUM, IBETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJeKyisapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPU3ALIHS U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
o0pa31aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4yKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
HOHATUH, ABJSAIOIINXCS CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBJIEHUE, HAayuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KIacCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHeE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

dusmka: Matepus, YHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMu4eckuid dreMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuyeckue YpoBHH, OypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneleHus 3EKTPOHOB 0 OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(UTYpalKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XxuMHueckux diaeMmeHTtoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XUMHYECKUX
anemeHnToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3Ha4eHue MEpUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HEMOJISIpHasl W TIOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN



XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUlIaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILECTBA B PACTBOPE.

Knaccudukanmust HeopraHuuecknx coenuHeHnid. HomeHkimaTypa HEOpraHWYeCKHUX
BEIIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XMMHYECKUX peakIuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHMs U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3IUUYHBIX (akTopoB. OOpaTHMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepromnueckas cucrtema xumuueckux syeMeHtoB J[. M. MenneneeBay, u3ydeHHE
MoOJIele KPUCTAJUTMUECKUX PEmETOK, HAOMIOJACHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJIOPOJAAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILIBI YHHBEPCAIBHOIO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BiusHUE pazmuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnbie 3amaun.

PacuéTel o ypaBHEHUAM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckold cuUCTEME XUMHYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yrieponaa).

XUMHUECKHE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3ota, (ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHU).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoanyeckoi cucteMe XUMUYECKUX dJIEMEHTOB 1.
U. MenzaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOuue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIMX METAJUIOB (HATpUM, Kaluid, KajdblMW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOb! oyueHus MeTauioB. [I[puMeHeHre METaIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHsI BEIIECTB M UX MPEBpAICHUI: H3ydeHUe
KOJUleKIuu «MeTalibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX



3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCHIA ATIOMUHUS C PAacTBOpPaMH KHCIOT W IIEJIOYel, KauyeCTBEHHBIC
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEaKIUMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTieYeHUH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX IO3HAHUS BEUIECTB U XUMHYECKUX
peaKLHnii.

[IpencraBinenuss 00 OOMMX HAyYHbIX MNPUHLUINAX TPOMBIIUIEHHOTO MOJY4YEeHHUS
BAYKHEWIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCcKUe U MUHEpaIbHbIe y100pEHUS.

XUMHS U 3]10pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yUEeHUU OOIIeH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiIsSeTCs Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyUHbIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMH JIJI1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4yHble MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

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

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaoB, CEeIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCT, (papMareBTU4eCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOyYalOIIMMUCS
porpamMM CpemHero o0mero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hay4Ho-MeToandeckoi OCHOBOW uIsi pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IpOTpaMM CpeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO.

B coorBeTcTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHMS NpeaMmeTa «XHUMHS» Ha YpPOBHE CpeIHero ooOimero oOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEAETICHUIO;

HaJIMYMe MOTUBALUU K 00y4EHHIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATENbHOCTU
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, MPUCYIIUMHU LEJOCTHON CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPABOCO3HAHMS SKOJIOIMYECKOW KYJIBTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTD KU3HEHHBIC ILJIAHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHUS IMpeaMera «XHUMHS» JOCTUTAlOTCS B EIUHCTBE
y4eOHOM M BOCHUTATENIbHON JAEATETbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HJ€aJlaMH POCCHICKOTO
TPaXXTAHCKOTO OO0IIeCcTBa, MPUHSATBIMA B OOIIECTBE HOPMAMH U TPAaBWJIAMHU TOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YyYaIOIIHUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHsD OTPakaloT CHOPMUPOBAHHOCTH
OTbITa MO3HABATEIBHOM M TPAKTHUYECKOW JESATETBHOCTH OOYYaIOUMXCS IO peau3aliu
MPUHATHIX B OOILECTBE LIEHHOCTEH, B TOM UMCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0sI3aHHOCTEH, yBaKEHHS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS] O COLMAIbHBIX HOPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENLHOCTHU MPH CO3JAaHUH YYEOHBIX MPOCKTOB,
pelIeHnH y9eOHBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apTyMEHThI IpYTHX
IIPU aHaJIM3€ Pa3InYHBIX BUIOB YUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJEAUI0 OTEYECTBEHHOMU
XUMUHY;

yBa)XEHUsI K MpOIecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAyKU €CTh Pe3yJbTaT JUITUTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHH M IOCIEAYIOIIEM AaHAIU3E
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:



HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallUd, CBS3aHHbIE C XWMUYECKUMH SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U MOCTYIKA CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOJroIeHHsT TPaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJAOBOM JI€ATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIHHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTUKOB, KYpEHUS);

5) Tpy10BOr0o BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWU TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

UMHTEpeca K MPAKTUYECKOMY H3YYCHHIO TPOQECcCCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBa)XEHUSI K TPYLy, JIOJSM TpyAa U pe3yjbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTLHOW TpPaeKTOpHH 0OOpa3oBaHMs,
Oynymeit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX ITUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTMYECKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palKOHATBHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJU4Msl PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, 3KOJOTMUECKOW KYJIbTYpbl, OIbITa
JESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOATH UICOJIOTHH XeMOo(hoOuu;

7) HEeHHOCTH HAYYHOT0 O3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKH;

NOHMMAHUS CHENU(PUKA XMMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMHUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBINUICHHSI, CO3/IaHUHU TIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJbl M YEIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM



KYJIBTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecIieueHNN yCIOBUH YCIEITHOTO TPYy/1a U SKOJIOTMYECKH KOM(OPTHOM KHU3HU KaXKIOTO YIeHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAaHHMsS CYUIHOCTH METOJOB IIO3HAHMS,
UCTIONIB3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MONTyYaeMble 3HAHHUS IS
aHaJIM3a W OOBSCHEHUS SIBICHUH OKPYXKAIOIIETO MHPAa M TPOUCXOISNIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIETIBIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl peleHns: mpo0iemM
B pEaJIbHBIX )KU3HEHHBIX CUTYAIHAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM NesTEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJy4CHHIO HOBBIX 3HAaHWH 10 XHMHH B COOTBETCTBHM C JKH3HCHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccuoHaTbHON
NeSITETbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHUSA Yy4ueOHOro mnpeamera «XuUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB NO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOpHSs, HCCIIEA0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHe);

yHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTelbHbIE,  KOMMYHUKATHBHEIE,
perynsatuBHbIe), obecrneunBarone (opMUpoBaHHEe (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIIMH 00yUaroInXcs;

CHOCO6HOCTB OGy‘-I@.IOH_II/IXCH HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUIIIIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJbHblE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COIMAJIBHOM MPAKTHUKE.

MeTaHpeZ[MeTHBIG PE3YJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIBbHBIMU y‘ICGHBIMI/I
IMMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrMYecKUe AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3UpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeeNaTh LEeIN AeATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJI30BAaTh IIPpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XAapaKTCPHBIC TIPU3HAKU HOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUII;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIacCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUYIHNHHO-CJIICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SABJICHUAMMU,

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHa.HOI‘I/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAEMBbIX SBJICHUSIX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;



OPUMEHATHh B Ipoliecce MO3HAHUSA, UCTIOIb3yEMbIe B XUMUN CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEH, IPe0OPa30BbIBATH MOJIEIbHBIEC IPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckas (opMmyna, ypaBHEHHME XHMHUYECKOM peakuud — TpU pelIeHuHu Yy4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 337134, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dopMynHMpoBaTh IENM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOJNB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOpMyJIMPOBaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYKICHUH;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIHpOBaTh OOOOLICHUS U BBIBOJBI OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIIEOBATEIbCKOM U TMPOEKTHOM JesTeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh MW TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX wuHpopManmu (HAyIHO-TIOMYyJIsIpHAsS
JUTEpaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOus, pecypcsl HMHTepHera),
aHAIM3UPOBaTh HH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OpPM NPENCTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIHMpoBaTh 3ampoChl M NPUMEHATH PA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBIIOJIHEHHS YUeOHBIX 331a4 ONPEIeIEHHOTO THIIA;

IpUOOpPETaTh OMBIT KCIOJB30BaHUS MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIbHYIO (POpMY IpeACTaBiIeHUs WH(POPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa Mpu paboTe C XUMHUYECKOM
nH(popMmarend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh M MPE0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHM e CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJie AHAlora U/WiIHN JTUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIMPOBATH CBOM TMPEIVIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTAlMeil pe3yJbTaTOB MO3HABATENbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
JKCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekTta W (HOpMyTUpOBaTh BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM MyTEM COTTIAaCOBAHMS MO3UIIHIA B X01€ 00CYXKICHUS 1 0OMEHA MHEHUSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU J1efiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO ESITENbHOCTD,
ompenenss e€ Ienu M 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii arOpUTM JIEHCTBUN TpU BBIOJHEHUM YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/ad,
BBIOMpaTh Hanbosiee Ah(HEKTUBHBIN CIIOCOO UX pPEIICHUS C YIETOM TOJYyYCHHST HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKLUAX;



OCYILECTBIIATh CAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPAKAOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOW KApTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHUU TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHns MPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
310pOBBIO U IPUPOJIHOM CpENE;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XMMHMUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJSAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GyHKIIMOHATBHAS TPYyMINa, paguKan, H30MepHs, U30MEephl, TOMOJIOTHYECKUN psif, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOAEPKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHNYEeCKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUECKUE 3HAHMS, JIEXKalllhe B OCHOBE MOHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, IOJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAaHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B ObITY
Y IPaKTUYECKOMN JESATEIBbHOCTH YEI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHUN;

c(OpMUPOBAHHOCTh YMEHHIl MCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYJT OpraHNYECKUX BELIECTB
U YpaBHEHUM XMMHYECKUX PEAKLUM, U3rOTABIMBATh MOJEIM MOJIEKYJ OPTraHMYECKUX BEIECTB
JUTSL WILTIOCTPALMK UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy W CTPOCHUIO K ONpeAeNEHHOMY KIIACCY/TPYIe COeTUHEHUMN
(YyrmeBomopoabl, KHCIOPOA H  a30TCOACpXKAIIUE COCNUHEHHUS, BBICOKOMOJICKYIISPHbBIE
COCIMHCHMS), NTaBaTh MM Ha3BaHWs 1O cuctemMatudeckoir HomeHkiatype (IUPAC), a Takxke
INPUBOJIUTH TPUBUAIbHBIE HA3BaHHsS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIMUIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabAeThi, MypaBbUHAs
KHCITIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApPUHOBAs KHUCIIOTA, TIOK03a, (hPYKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMS OINPEAENATh BHAbl XMUMHUYECKOH CBS3M B OPraHUYEeCKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemecTB A. M. bytnepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMUYHBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyraauwes-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, 3TaHOJ, STHJICHTJIUKOJb, INIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas



KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, AMHHOYKCYCHas KHUCIOTa), WJUIFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKLIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHUKH YTJIIEBOJAOPOJHOTO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroib), cHOCOOBl MX MepepabOTKH M MPAKTUYECKOe MpPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XMMHYECKUM YpPaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM NPOAYKTa PEAKIMH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIONb3YEeMbIX B XHMHU MpPU M3YyYEHUU BEIIECTB M XUMHUYECKUX SBJICHUMN
(HabmiofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUSA JJIsl IPUHSTHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MpaBHUJIa MOJH30BAHUS XUMUUYECKOU TOCYI0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHSAMU 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYE€HUE ITHIIEHA U U3yYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIUM OPraHWYECKUX BEUIECTB, JCHATYpalus OENKoB IpH
HarpeBaHUU, IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHM C MPABUJIAMU TEXHUKU OE€30MIACHOCTH
npu oOpallleHuu ¢ BEIIEeCTBaMU U JIaOOpaTOpPHBIM 00OpYyIOBaHUEM, MPEICTABISTh PE3YIbTaThI
XUMHYECKOTO SKCIepuMeHTa B (opMe 3alucu ypaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(GbopMyIHpOBaTH BBIBOJBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO0 WH(POpPMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeCTBAa MaccoBoil nHpopmaiuu, HTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
NOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTH B LEJISAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpYXKaroIllel IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNnéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBLICHUS U MPEJOTBPAIICHHUs] UX BPEIHOrO BO3JICHCTBUS HAa OpraHU3M
YEJI0BEKA;

Ui O0YYaroIUXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE HPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIIENBbIX W CIA0OBUIAIIMX OOYyYalONMUXCS: YMEHHE WCIIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns s 3anucu XuMu4eckux GopMyI.

11 KUIIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeOpraHudecKas XUMUsD»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHUM SIBJICHUN NPUPOMABI, B (POPMHUPOBAHUU
MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOW T'PAMOTHOCTH, HEOOXOIWMOM JIst
pelIeHHus TPAKTUYECKUX 3a7ad U DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U MIPUPOJHOM Ccpeie;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTh, JJICKTPOOTPHIATEIIBHOCTh, CTEINEHb



OKHUCIJIEHHS, XUMHMUYECKas CBs3b (KOBaJECHTHAas, WOHHAs, METaJNINYeCKas, BOJOPOAHAsA),
KpUCTAJUIMYECKasl  pelI€TKa, THUIBI XWMHYECKUX  pEaKlMil, pacTBOp, IJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPMHM U  3aKOHBI  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS DHEPTrUU MPU XUMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeKallie B OCHOBE IIOHMMAaHMs IPUUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOI 1eATEIHbHOCTH YEI0BEKa,

c(hOpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS MPH ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTABIICHUS
dbopMyn BelIECTB W YpaBHEHUH XHMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHanbHBIC Ha3BaHHUs OTAEIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ras,
YIJEKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTb, HETall€Has W3BECTb, NIUTHEBAs COJA, NMHUPUT U
JpyrHue);

c(hOpMHUPOBAHHOCTh YMEHUH ONMpPEAeNATh BaJICHTHOCTh U CTETIEHb OKHUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3IIMYHOTO COCTAaBAa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METaJIJINYECKasl, BOJOPOAHAs) B COCOUHEHMSAX, TUIl KPUCTAUNIMYECKOW PEHIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, WOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHNN;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPHUHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCy/TpyIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAILIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH Mepuoauveckoro 3akoHa J[. M.
MenneneeBa UM JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKLIUY;

cOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1IeMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKHUX 35ieMeHToB []. U.
MeHnneneeBa, HCIONb3Ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHYECKHX 3JEMEHTOB M UX
COEMHEHMUH Mo nepuoaaM u rpynnam [lepuoanyeckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIAcCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJAYy HEOPraHMYECKHMMH BEIIECTBAMHU C IIOMOIIBIO YpaBHEHMIl
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKHE PEaKIUU MO PA3IUYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxium,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yYaCTHUIO KaTalInu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS PEaKUUN pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpAalEHHbIE YPaBHEHUS peaKklUii HOHHOTO OOMEHA, YUUThIBAs yCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH TNPOBOAUTH PEAKIUH, MOJITBEPKAAIOUINE KadeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABAThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;



c(OPMHPOBAHHOCTh YMEHUH pPACKpPhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIui;

c(OpMUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero BozneiicTBus (mpunuumn Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE ITPOMBIIIJICHHOTO MOJYYeHHsI CEpHOM KHUCIIOTHI, aMMHaKa, a Takxke chopMHUpOBAaHHOCTH
npeacTaBieHui 00 OOMIMX HAYYHBIX MPUHIMIAX U JKOJOTHYECKUX MPOoOIeMax XHUMHYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi JI0Ji BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peaKIusIX, Macchl BEUIeCTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIMHM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAaHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBHUJIa MOJH30BAHUS XUMUUYECKOW TOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSAMU 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(paznmokeHue TMeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OMNpPENElICHHE CPEabl
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATILHOTO MHIMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUH, PeaKkIMd HMOHHOro OOMEHa, KadeCTBEHHBIC pPEaKIuu Ha
cynbdar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agau nmo TtemMaM «Metamnel» U «Hemeramib») B COOTBETCTBHM C TMpaBUJIAMU TEXHUKHU
0€30aCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, IPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBaTH BBIBOJII HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
NOJy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccOBOM KOMMYyHHKaiuu, HHTepHET M
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBe/IeHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LENSIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKaroIllel IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIECTB, MOHMUMas cMblca mokasaresns [1K, moscHATh Ha mpuMepax CrocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBJICHUM;

JUISE  CIITIBIX W CJA0OBUASIIMX OOydYaIOIMIUXCs: yMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anmucu XuMudeckux GopMyIr.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM

1.1

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopus
CTPOEHUSA
OpraHUYECKUX
coenuHeHud A. M.
Bbytneposa

Hroro no pazneny

Pa3znen 2. YrieBoaopoanbl

2.1

IIpenenbubie
YIJIEBOJOPOIBI —
AJIKaHBI

2.2

Henpenenbabie
YIJIEBOJIOPOIBL:
AJIKCHBI, aJIKaAUCHBI,
AJIKHUHBI

23

ApoMaThydeckue
YTJIEBOAOPOABI

24

[Tpupoansie
HUCTOYHUKHU
YIJIEBOIOPOIOB U UX
nepepaboTka

Hroro no pazneny

13

Paznen 3. Kuciopoaconepskamiue oprax

HYECCKHE COCINHCHUSA

3.1 Crnuptsl. ®eHon 3
AJLIeruael.

39 KapGoHnogsie 7 !
KUCIIOTHL. CI0KHEIC
3¢hupbI

3.3 VYrieBoanl 3 1




Hroro no paszneny 13

Paznen 4. A3oTconeprkaniue oprannyeckre coeJuHeHUs

AMUHEL
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeAHHEHUA

[Inactmaccel.
5.1 2
Kayuyku. Bomokna
Hroro o pazaeny 2
OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 34 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (ungposbie)
pa3iesioB U TeM Koutpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbI padoThI padoThbI
pecypcsbl
Paznen 1. Teoperuueckue 0CHOBbI XUMUH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [Tepuonuueckas 3
CUCTeMa XMMHYECKHX
anemenToB /l. 1.
Meunpgeneena
CrpoeHue BeliecTsa.
1.2 MHuoroo6pa3ue 4
BELIECTB
XuMuyeckue
1.3 6 1 1
peakiuumn
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi xumusi
2.1 Meramnsl 1
2.2 Hemeraminl 1 1
CBs3b
HEOPraHUYECKHUX U
23 P 2
OpraHUYECKUX
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuUMHS 1 )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO 14 ) 3

YACOB I10 [TPOTPAMME
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