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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
XapaKTePUCTUKU IIeNiel HM3yueHUs MpeaMeTa HaIpaBlICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
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
OTIpeICNICHUIO 1[eIeH U3YUCHHsI IPEAMETA SBISETCS BIOJIHE ONPaBIAHHBIM.

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

e (hopMHUpPOBaHHE CHUCTEMBbl XHMHUYSCKUX 3HAHUM KaKk BaXHEHINEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSATHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYUIHOCTH JOCTYIHBIX O0O0OOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (hopMUpOBAHKE U PA3BUTHE MPEICTABICHUIA O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUpE BEILECTB U XUMHUYECKHX SBJICHUH, UIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CMOCOOOB JAEATENBLHOCTH, CBS3aHHBIX C HAONIOJEHUEM |
OOBSICHCHHMEM XUMHUYECKOTO DJKCIIEPUMEHTA, COOJIFOJCHHUEM TIpaBUil  0€30I11acCHOTO
oOparreHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTHUKA [eNiel U 3a7a4 U3YUYCHHsI MpeaMeTa B
nporpaMMe 1Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CHUCTEeME cpemHero obmero obOpazoBaHusi. CerogHs B TPEMNOJaBaHUM XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep)kKaHus oOydeHus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBHIMYCKHHKA O0OIIE00pa30BaTeIbHON  OpTraHU3AINH,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWN U NMPUMEHEHUS WX B PEaTbHOU JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cBs3u c 3TUM npu W3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUPYIOLIEe 3HAueHHE
NPHOOPETAIOT TaKWe IIeNN U 337a4uH, KaK:

ajganTanus OOyYaromMXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHHE HHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJITIOYEBBIX KOMITCTEHITHI),
MMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUS MTPOOIIEM,
MOWCKa, aHanmu3a M o00padoTku uWH}OpMAINMK, HEOOXOIUMBIX [JIi MPUOOPETCHHsI OIbITA
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YelOoBeKa U MPUPOIHYIO CPeny;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XHUMUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BAaTh COBPEMEHHBIE NH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM ¥ Hay4YHO-TIOMYJIApHOW HH(DOPMALIUA XUMUYECKOTO
COJIepKaHus;



(GopMHpOBaHUE U PA3BUTHE Yy 00YYAIOLINXCS aCCOLMATUBHOIO U JIOTHYECKOTO MBIIICHNU,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHWPOBAHUH U TIPOBEIEHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOOydaromuxcs yOexIEHHOCTH B TyMaHUCTMUYECKOW HaIpaBICHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEUIEHMHM [IOOATbHBIX NPOOJEM  palMOHAIBHOIO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC H CBOEMY
3JI0POBBIO, a TaK)Xe MPUOOPETEHUS OIBITA MCIOJIB30BAHUS MOJTYUYEHHBIX 3HAHUN AJIS IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYaLUsIX, CBSI3aHHBIX C XUMMUUYECKUMH SIBJICHUSMHU.

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

OOwiee 4nciio 4acoB, OTBEAEHHBIX Ul M3YUYEHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapiser 68 vyacoB: B 10 kimacce — 34 gaca (1 ywac B Hexpenmo), B 11
KJjiacce — 34 yaca (1 yac B HEJIEITIO).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYECKON XUMHH

[IpenmeT opraHM4YecKOil XMMHHU: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAUYCHUE B MOJIyYCHHUU
HOBBIX BEILIECTB U MaTepHuaoB. Teopus cTpOEHUsI OpraHuuecKux coequHennii A. M. bytneposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHBIE (DOPMYJIBI OpPraHUYECKHX BEIIECTB. [ omMoJorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCUHEHUAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBienne o  kiaccuukanum — opraHudeckux — BemiectB.  Homenknarypa
OpraHMYECKUX COCIMHEHUN (CHUCTeMaTHyecKkas)) M TpHUBHAJIbHBIE Ha3BaHUs BaKHEHIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJBI M3Y4YCHHs BELICCTB U MX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajJaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHMCAHWE JEMOHCTPAIIMOHHBIX OMNBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUHM (TUIaBJICHUE, OOYTIMBAaHUE U TOPEHHUE).

YraeBogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEHIINE
NPEJCTaBUTENIN AJIIKAHOB: (U3MYECKHE M XUMHUECKHE CBOMCTBAa (peakuuu 3aMeIleHHUs H
TOpEHMS ), HAX0XKAECHNUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSAMl. DTUIIEH W MPONUJIEH — MPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUSL, THIpATalluK, OKUCIIEHUS U TIOJMMEPU3ALMN ), TIOJIYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
CBOMcCTBA (peakuus noaumepusanuu). [losyuyeHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psA. AlETUIeH —
IPOCTEUIINIA MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peakuy rUIpUPOBAHUS, TAIOTCHUPOBAHNUS, TUAPATALINU, TOPEHUS), ITOJTyYeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PpU3NUECKHME W XWMHUYECKHE CBOMCTBa (peaxiuu
raJJoreHUPOBAHUS W HUTPOBAHUSA), MOJy4YE€HUE UM NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOTyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAJICKANIMMY K Pa3JIMYHBIM KJIaCCaAM.

[TpupoaHble UCTOYHUKH YIiIeBOAOpPOJOB. [IpupoaHblii ra3 U nomyTHele HE(TAHBIEC ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTH: TeperoHka, KpeKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MIPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosb U NpOIyKThI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJBI M3YYCHMs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3laMu IIacTMAacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTe» u «Yrompy», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEIECHHE NPAKTHYECKOW PaOOTHI:
IIOJIy4YEHHUE YTUIICHA U U3YYCHHE €r0 CBOMCTB.

PacuérHrble 3agayn.

Bobuncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KoIM4yecTBa
MCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue oprannyeckie CoeiHHeHUs!




[IpenenbHbIE OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3MUecKue Hu
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaJNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BoopoiHbie CBSA3M MEXy MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHoMa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMH, Ka4eCTBECHHAS pEaKIIUsI Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuuepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpOeHHWE MOJEKYIbl, (PU3NUECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U Kkemousvl. DopManbAETHA, aleTAIbICTH. CTpPOeHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pPEaKIMU OKHUCICHHUS W BOCCTAHOBJICHUS, KAayECTBEHHBIC PEaKIUM),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, PU3NIecKre 1 XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJTacca KUCIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxnble 3pUpPbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MApOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrneBonbl: cocTa, Kiaccuukanus yriieBo1oB (MOHO-, IU- U Mmojucaxapubl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3NYeCKHe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DotocunTes. pyKTo3a Kak U30Mep IITFOKO3bI.

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

DKCrHepUMEHTAIbHBIE METOJbl HM3Y4YeHHUS BEIIECTB M MX IMPEBpallEHUIl: MpOBeICHHE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
cnupToB (B3aumopeiicTBue mmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHayHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBHe
Kpaxmajga C HOJOM), TPOBEACHHUE MPAKTUUECKOW pabOTHI: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

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

A3o0TcoaepIKalle OpraHnYeCcKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOICTBA aMHUHOKUCIOT (Ha npuMepe MuMHA). buojormueckoe 3HadyeHHe
aMHUHOKHUCIIOT. [lenTuasl.

benku kak mpupoaHbIE BBHICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: TUIPOJIU3, JE€HATyparus,
KauyeCTBEHHbIE PEaKIK Ha OENKHU.



DKCepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEIIECTB M UX IpEBpallleHHil: HaOoleHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JI€HATypalusi OCIKOB IpU HarpeBaHHM, I[BETHbIC
peakuuu OeNKoB.

BbicokomosieKkyasipHbIe COeJUHEHHS

OcCHOBHbBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLlUU, CPEIHsAs MOJeKylspHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHUH — MOJIMMEPU3aIUs U OJTMKOHICHC AL

DKCrepuMEHTAIbHBIE METO/Ibl M3YYEeHHsI BEUIECTB W MX MPEBpAIlleHUN: O3HAKOMIIEHHUE C
oOpa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIAaCTMACC, KayuyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMeTHBIX CBsI3€d MPU M3YYEHMM opraHndyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSTHM, SBISIOIIMXCA CUCTEMHBIMU JJIS1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOue ecTecTBEHHO-HAy4YHBIC TOHATHS: SBJICHHE, HAay4yHBbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIacCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®u3nka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUIl YPOBEHbD,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIMYMHBI U EIHMHULBI
UX U3MEPEHUS.

buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOOorHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PALlMOHAIBHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEeKapCTBEHHBIE M KOCMETHUECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMudeckuid dmeMeHT. AToMm. Snpo aroma, H30TONBI. DJIEKTpOHHAs 000J0YKa.
DHepreTuyeckue YpoBHH, OypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneleHus 3JEKTPOHOB 0 OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DOneKTpOHHask KOH(UTYpalKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuogmueckass cucrema XuMHYecKux diaeMmeHTtoB JI. .
MenneneeBa. CBsi3b NEPUOJMYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XUMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3Ha4eHue MEpUOIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl U TIOJISpHAs, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DIEeKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTHe 0 AUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEIIECTBA B pacCTBOPE.

Knaccudukanus Heopranmueckux coenuHeHuid. HomeHkmatypa HeOpraHMYECKHX
BEIECTB. ['eHeTnueckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K PATUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanus XMMHYECKUX peakIuil B HEOpPraHMYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS MaccChl BEIECTB, 3aKOH COXPAaHEHUs U MpEBpalleHus
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMble pEaKIIHH.
Xumunueckoe paBHOBecHe. PakTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHSL.
[Tpunuun Jle [laTense.

OnektponuTtnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IICIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCHEpUMEHTAJIBHBIE METOABl M3YyYEHHUs BEUIECTB M WX MPEBpAIECHUI: JEMOHCTpPALUS
tabmui «llepromnueckas cucrtema xumuueckux syeMeHtoB J[. M. MenneneeBay, u3ydeHHe
MoJiele KpPUCTAJUIMUECKUX pemEToK, HaOMIofeHHe M ONHUCaHWE JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHE MEPOKCHAa BOAOPOJAa B MPHUCYTCTBUU KaTaln3aropa,
OIIpEZICNIEHUE CPEbl PACTBOPOB BEILIECTB C INOMOULIbI0 YHHBEPCAIBHOIO MHIMKATOPA, pPEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BiusHUe pazmuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHYECKOU pEaKIII.

Pacuérnbie 3amaun.

Pacuérsl 10 ypaBHEHUAM XMUMHUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckold cuUCTEME XUMHUYECKHUX
anemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cephl, hochopa u yrieponaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
YIIEpOAa U KPEMHHUSA) U UX COEAUHEHUH (OKCUIO0B, KUCIOPOACOAEPKALUX KUCIOT, BOJOPOJHBIX
COCIMHECHUN ).

[IprMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHU.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
U. MenzaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢u3nueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPUH, KaJWi, KajabIMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61m1me cocoObl moTyueHus! MeTaJIoB. [I[puMeHeHne MeTasIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHsI BEIIECTB M UX INPEBpAILECHUI: H3ydeHUe
KoJUleKuuu «MeTalibl U CIJIaBbl», OOPa3I[0OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJIEHME W ONHCAHHWE JIEMOHCTPALMOHHBIX M J1a0OPaTOpHBIX  OMBITOB
(B3aMMOJECHCTBIE THAPOKCHAA AIOMUHHS C PAacTBOpPAMHU KHCIOT M INEIOYed, KauyeCTBEHHBIC
peakuuy Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.



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

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTie4eHIH YKOJIOTHYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX IO3HAHUS BEUIECTB U XUMHYECKUX
peaKuHnii.

[IpencraBinenuss 00 OOMX HAyYHbIX HNPHUHLUINAX T[POMBIIUIEHHOTO MOJY4YEeHHUS
BAKHEWIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BAXXHEHIINE CTPOUTEIbHBIE MAaTEpHUAIbI,
KOHCTPYKIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHNYeCcKUe U MUHEpaIbHbIE y100pEHUS.

XUMHS U 3JI0POBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMSI MMPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yUeHUU OOIIeH U HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHbIX MOHSTHIA,
TaK W MOHSITHH, SIBISIOIUXCS CUCTEMHBIMH JJI1 OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHble MOHATHS: HAy4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, SBIICHHE.

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

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaoB, CEeIbCKOXO035IMCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOIIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METANMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM JUIsi pa3paOOTKH IUIAHUPYEMBIX PpE3YJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBHH € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCSKICHHI JTMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJCTBOBAaThCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYUe MPABOCO3HAHUSA 3KOJOTUYECKOW KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHsS» JOCTUTAIOTCd B E€IUHCTBE
y4eOHOM ¢ BOCIUTATENILHOM JEATEThHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUHCKOTO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M MPAKTHUYECKOH JEsTeNbHOCTH OO0y4alouuxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyYMEHTBI IPYTUX
IIPH aHAJIM3E Pa3IMYHBIX BHJIOB YUCOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXEHHSI K TMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKd €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U MMPAKTUKOB;



UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XWMUYECKUMHU SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHPYICh HAa MOpPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHUE M IOCTYNKH CBOMX TOBAapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO W Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3]I0POBBIO;

coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMHU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIO/ICH;

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

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JAESITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HAPaBIEHHOCTH (B paMKaX CBOETO KJIaccCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Npodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUH;

YBOXEHHUS K TPYTy, JTIOJSIM TPy U pe3yabTaTaM TPYIOBOMH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYabHOM TpPaeKTOpHH 0OOpa3oBaHMs,
Oynyueit mpodeccuu U peaau3alnuy COOCTBEHHBIX dU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AJIbHOTO XapaKkTepa SKOJIOTMYEeCKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHUS HEOOXOMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaIMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIBITA
JESATENIbHOCTH ~ DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIBHON, KOMMYHUKATUBHON U COLIMATBLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTHBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUN LIEJOCTHOTO MPEICTaBICHHS 00 OKPYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B TMO3HAHUM INMPHUPOAHBIX 3aKOHOMEPHOCTEW U
peleHnH podIeM COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€CreyeHn! YCIOBHUH YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO 4YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’KAIOIIEro MHUpa M IMPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJTYYEHHSI TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS [Vl peleHHsI TpolieM
B PEAIIbHBIX )KU3HCHHBIX CUTYyalMsIX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHMIO HOBBIX 3HAaHUM II0 XUMHU B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccuoHaTbHON
JESATENBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHUSA YydeOHOro mnpeamera «XuUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB MO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTeldbHblE,  KOMMYHUKATHBHEIE,
perynsatuBHbIe), obecrneunBarone (GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAJIBHOM KOMIETEHIIMH 00yUaloIuXcs;

CHOCO6HOCTB OGy‘-I@.IOH_II/IXCH HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUTIIIIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLMAJIbHOM MPAKTHUKE.

MeTaHpeZ[MeTHBIG PE3YyJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIBbHBIMU y‘ICGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3MpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPHUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XAapaKTCPHBIC TIPU3HAKU HOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINC IMOHATHA IJIA OGBHCHGHI/IH OTACJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHa.HOI‘I/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (HOPMYITUPOBAThH
BBIBO/JIbI U 3aKJIIOUYEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XUMHYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TP pPEUICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHSTHh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEAKIIHM.

2) 0a30BbIe HCCIeA0BaATENbCKHE JIeliCTBUS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOT'O MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHUS, WCIOJb30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCIACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIECCca, CaMOCTOSATEIbHO
IMPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTATOB MCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWYECKON MCCIIEeIOBATEILCKOW W TPOEKTHOW JICSITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIsIpHAs
auTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BHJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEeACTBAa NpU paboTe C XUMHYECKOU
uHpoOpMalKell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKHE) 3HAKU H
CHUMBOJIBI, (hopMyIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OB/1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAae€MOW TEMbI B XOJI¢ JHAIOTa W/WUIHN JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAIlMel Pe3yNbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPUM  BBINOJHEHHUM XUMHUYECKOTO
IKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peann3anuy y4eOHOro TMpoeKTa W (HOPMyIHMPOBATh BHIBOABI 1O pe3yJabTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN My TEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKACHUS 1 0OMEHa MHCHUSMH.

OBJiaieHNe YHHBEPCAIbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJIHEHWH YYEOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YUETOM IMOJIyUYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYIIECTBIIAITh CaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI
10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KyJbTypbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHUYECKUX 3a/Jad M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLeE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJSAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
(yHKLIMOHAIbHAS TPYyIIaA, pajuKai, WU30MEpHUs, U30MEphbl, FOMOJOTHYECKUN psJl, TOMOJOIH,
YTIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALIUE COCIUHEHUS, MOHOMED, IOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOECHUSI OPraHUYECKUX
BemiectB A. M. bymiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PEHYECKUE 3HAHMs, JIEXKAILUE B OCHOBE ITOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30I1aCHOM HCIOIb30BAHNN BaXKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOH JEATEIIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MOHITUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MIOHATUS IIPH OIIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OpraHNYECKUX BELIECTB
Y YPaBHEHHH XUMHUYECKUX PEaKLHW, U3TOTABIMBATH MOJCIIN MOJIEKYJ OpPTaHUYECKHX BEIECTB
JUISL AJUTFOCTPALlUU MX XUMHAYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAICKHOCTh M3YUYEHHBIX OPraHMYECKUX
BEIIECTB 110 HX COCTaBY M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/Tpylmne COeIuHEHHUH
(YyraeBoAopoAdbl, KHUCIOPOJ UM a30TCOAEpXKALIUE  COCIUHEHMs, BBICOKOMOJIEKYIISPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHWs 1Mo cuctematudeckoi HomeHkiatype (IUPAC), a Takxke
MPUBOJIUTH TPUBUAIBHBIC HA3BAaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibACTHA, aleTaabAeTui, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TII0K03a, (pYyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUJIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemectB A. M. bytnepoBa aiis 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHHsI MACChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XMMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTAaBUTENIECH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 2TaH, JTWICH, TPOMWICH, areTwieH, Oyraaumes-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, dTAaHOJ, YTHJICHTJIUKOJb, TJIMIEPHH, (EHOJ, alleTalbIeIHI, MypaBbUHAs U yKCYCHas
KHCIIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, AaMHHOYKCYCHas KHUCJIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBS3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), cHOCOOBI MX MepepabOTKM M MPAKTUYECKOE MpPUMEHEHHE
MIPOIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bE€Ma, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB MUJIHM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, HCIONb3YEeMbIX B XHMHU MpPU M3YyYEHUU BEHIECTB M XUMHUYECKUX SBJICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAaHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHIX, CBI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBHUJIa MOJH30BAHUS XUMHUUYECKOW TOCYI0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYE€HUE STHIIEHA U U3y4YEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMM OpPraHMYEeCKHX BEIIECTB, JCHATypaius OEIKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu C BEIeCTBaMU U JIaOOpaTOpPHBIM 00OpYy/IOBAaHUEM, MPEICTABISTh PE3YIbTaThI
XUMHYECKOTO SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(dbopMyIHpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYHO0 HH(OpMaIHIo,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpelCTBAa MaccoBoi nHpopMmaiuu, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH JEATEIHLHOCTH B IEISIX COXPAHEHHSI CBOETO 3I0POBbI U
OKpYKaroIllel TPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNnéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBLICHUS U MPEJOTBPAIICHHUs] UX BPEIHOrO BO3JIECHCTBUS HAa OpraHU3M
YeIIOBEKa;



JUIsE 00YYaOIIUXCSl ¢ OrPaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUISE  CIICTIBIX W CJIA0OBUASIIMX OOydYalOIMIUXCs: yMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyir.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@as W HeopraHuyecKas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHUYECKOW COCTaBISAIOINICH €CTECTBEHHO-
HAYYHOW KApTUHBI MHpA, POJIM XMMHUU B TO3HAHWUHU SIBICHHUNU TPUPOILI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHHus MPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

BIIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOMOJIArarolue
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAT aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBsi3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyecKkas, BOJOPOAHAA),
KpUCTAJUIMYECKasi  peméTka, TUIBl XUMHYECKHUX  PEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIuHd, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
3JIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckuid 3akoH JI. WM. MenzaeneeBa, 3akoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILLCHUS SHEPTUU MPU XUMHUYECKUX
peaKkiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK XHUMHH, MHPOBO33PEHUECKHE 3HaHUS,
JeXallue B OCHOBE ITIOHMMAaHHs IPUYMHHOCTH U CHCTEMHOCTH XHMMHYECKUX SBJICHH,
(dakTosornuecKkrue CBeJEHUsI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOM IEATETHHOCTH YEIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA MPU ONMHCAHUU HEOPraHUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
dbopMynl BEHIECTB W YypaBHEHUNW XUMHUYECKUX PEAKIUH, CHCTEMAaTHYECKYI) HOMEHKIATYpPY
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKMX BeEIIeCTB (yrapHbI Tas,
YIJIEKUCHIBIA a3, aMMHaK, raiméHasi M3BECTh, HErall€Has H3BECTb, NMUTHEBAas COJA, NMUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEISATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJl XMMHUECKOM CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJspHas, MOHHAas, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJUICKHOCTh HEOPTraHMUECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIile COeIMHEHUN (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYI0 U
MPOTHOCTUYECKYIO (PYHKIIHH;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnneneeBa, HCIONb3Ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHUX D3JEMEHTOB M HUX
COEMHEHMH Mo nepruoaaM u rpynnam [lepuoanyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYHIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIYy HEOPraHMYEeCKHMMH BEIIECTBAMH C IIOMOLIBI YPABHEHMMU
COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMYHBIM
npu3HakaM (YHCIIly W COCTaBy pEarupyronmx BEHIECTB, TeIIoBoMy d(dekty peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKI1K, yUYaCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHUS PEAKIMNA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpaIlEHHBIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUHMTBIBAsl YCIOBUS, MPU KOTOPBIX ITH
peakuuu UAyT 10 KOHIIA;

C(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLUH, MOATBEPXKAAOLINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIHii OCPEICTBOM COCTABJICHUS JIEKTPOHHOT0 OajlaHCca STHUX pPeakLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllUue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHHsI CEPHOIM KHCIOTHI, aMMHaKa, a TaKkke COPMHPOBAHHOCTD
npecTaBieHuid 00 OOMMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOIeMax XHUMHYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSTHUS
«MaccoBasi JI0Jsl BEIIECTBAa B PAcTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHYECKUX
peaKIHsIX, Macchl BeUIecTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIUM BEIIECTB, TEIUIOBOrO 3(PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAaHEHHS DHEPIUN;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHJia MOJIb30BAHUA XUMHUYECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIAa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBAaTh U BBIIOJIHATh XMMUYECKMHA HKCIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallM3aTopa, OINpEACTICHHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PEaKIMM HOHHOIrO OOMEHa, KaueCTBEHHbIC pPEaKklUu Ha
cyabdar-, kKapOoHaT- U XJIOPHUJ-aHUOHBI, HA KATUOH aMMOHMsI, PELIEHUEe SKCIEePUMEHTAIbHBIX
3amady no temMaM «Meramiby U «Hemertannel») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30I1aCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, TPEACTABIATh
pe3yabTaThl XMMHYECKOTO JKCIEpUMEHTa B (popMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBaTh BBIBOJBI HA OCHOBE ITHX PE3YyJIbTaTOB;



c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOM KOMMyHUKaiuu, HWHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBe/IeHNUs B OBITY M TPYAOBOH JEATEIHHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKaroIllell IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHUMAasi cMbICT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPALIEHUS UX BPEAHOIO BO3ACHCTBUS Ha OPTraHN3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SIBIICHUM;

JUISE  CIICTIBIX W CJA0OBUASIIMX OOydYaIOIMIUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYI0 cucreMy oOo3Hauennit JI. bBpaitns gos  3anmucn  XuMUYecKux — GOpMydI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/m HanmeHoBaHMe pa3aesioB U TeM KoanyecTBo 4yacos DJIEeKTPOHHBIE
MpPOrpaMmMbl Bcero KonTpoabHbl IIpakTuyecku (ungposBbie)
e padoThI e padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3ned 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMHH
1.1 [Ipenmer oprannueckoit xumun. Teopus 3
CTPOEHUSI OPTAHUYECKUX COSAMHEHUN A.
M. bytneposa
Nroro no pazgeny 3
Paszgea 2. YriieBoaopoanbl
2.1 IIpenenbHble yIieBOOOPOAbI — AJIKAHBI 2
2.2 Henpenenbable yriieBoaOpOIbL: AIKEHBIL, 6 1
QJIKaIUEHBbI, aJTKUHBI
2.3 ApoMaTHyecKue yriieBoA0pO bl 2
2.4 [IpupoaHbie NICTOYHUKH YTIEBOJOPOJIOB U 3 1
ux nepepadoTka
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaepskamnue oprannyeckie coeJuHeHust
3.1 Cnuptsl. OeHon 3
32 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxxHbIC A(OUPBI
3.3 VYrieBoanl 3 1
Nroro no pazgeny 13
Pasznen 4. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus
4.1 | AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Pa3znea S. BbicokOMOJIEKY/JISIPHBbIE COEINHEHUS
5.1 | IInactmaccel. Kayuayku. Boigokna 2
Hroro no pasgeiy 2




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJTACC

Ne i/m HanmeHoBaHMe pa3aesioB U TeM KoauyecTBo yacos DJIEKTPOHHbIE
NporpamMmbl Bcero KoHTposbHBI IpakTnyeckn (undposbie)
e padoThbI e padoThI o0pa3zoBaTe/ibHbIE
pecypcsl
Pasnen 1. TeopeTnyeckue 0CHOBBI XUMHH
1.1 Crpoenue atomoB. [lepuognyeckuii 3aKoH 3
u Hepnozu/meCKa;I CUCTEMA XUMHNYCCKUX
anemenToB JI. 1. Menaeneena
1.2 Crpoenue BemecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Nroro no pazgeny 13
Paznen 2. Heopranuuyeckasi xumusi
2.1 Meranbl 6 1
2.2 Hewmeramisl 9 1 1
2.3 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 2
BEILIECTB
Nroro no pazgeny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 | XuMus 1 5KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB 110 34 2 3

[NPOT'PAMME
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