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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 «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu 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 MIOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBIMTYCKHUKaMH  00meo0pa3oBaTeaIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3alMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHON CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
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 Y4ETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit @denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHMHM 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 MPHUPOJBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHH
Ha OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HAayKaMHu, XHMHs CTaja
HEOTHEMJIEMOI 4YacTbl0 MHUPOBOHM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KHU3HU KaXI0ro wieHa oOmectBa. COBpeMEeHHasi XMMHUS KaK HayKa CO3HMJATelIbHas, KaK HayKa
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBOH, HSKOJOTHUYECKOW 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 OOIIEKYIbTYPHYIO MOArOTOBKY OOydYalolIUXCsl, HEOOXOAUMYIO MM 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 HM3YYEHHUU 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 MPEACTaBICHUN O CTPOCHUM BEIIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEILIECTBAX JAIOTCA B Pa3BUTHM — OT YIJIEBOJAOPOJIOB [0
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XMMHU HOJTyYaroT
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 oO0Opa3oBaHMsI 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 PEAKIUSIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11 kiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIUMHU
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO
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 NPOTHUBOPEUM MEXIy HOBBIMU (aKTaMU M TEOPETHUUECKHMHU MPEANOChUTKAMH,
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 IPo0OieM, TIOUCKa, aHaIu3a 1
00paboTtkn wHOpMaIMK, 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 YeNOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEIETICHUIO LIeJIeH N3YUYEHUs MIPEAMETA SIBJSIETCS BIIOJIHE OMPABIaHHbBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIAaBHBIMHU LEISIMH M3yYeHHUs IMpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMUPOBAHHE CHCTEMBl XHMHUYECKHX 3HAHWA KaK BaKHEHWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIE MOHSTHUSA,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYUIHOCTH JOCTYIHBIX O0O0OOIIEHHH MHPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (GopMUPOBAaHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUpE BEILIECTB U XUMHUECKUX SIBIICHUI, UMEIOIINX MECTO B MPUPOJE, B TPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JIE€ATENbHOCTH, CBSA3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOparlieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep)kKaHus OoOydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0O0ILI€00pa3oBaTeIbHOM  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMM, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHUSIMH aKTUBHOTO TOJTYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cBs3u ¢ 3TMM npu u3ydeHMHM IpeaMera «XHMHsD JOMUHHUPYIOLIEe 3HAuYeHHE
MPHOOPETAIOT TaKWe IeNK U 3a7a49H, KakK:

ajganTanus OOyYaromMXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE UMHTEIUVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMITCTEHITHI),
UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTHU: PELICHUS MTPOOIIEM,
MOMCKa, aHaimu3a M o00padoTku uWH}OpMAINUK, HEOOXOMUMBIX [JIi MPUOOPETCHHsI OIbITA
JeATEeIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B MO3HAHMM XUMHUH, a TAKKe ISl OLEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJOBeKa U MPUPOIHYIO CPeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromuXCcsi: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIApHOW HH(DOPMALIUA XUMUYECKOTO
COJIepKaHus;



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, €€ BaXHOW pOAM B  pEMIEHMH [IOOAIBHBIX  MPOOJIEM  PalHOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC H CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHNUS OIBITA WCIONIB30BaHNS TONTYUYCHHBIX 3HAHUH [UI TPUHSTUSL
IPaMOTHBIX PEIICHNH B CUTyalUsX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

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

OOmmiee 4nciio 4acoB, OTBEACHHBIX JUI W3YYEHHS XHUMHHU, HA 0a30BOM YPOBHE CPEIHETrO
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 XUMUA

Teoperudyeckne 0CHOBbI OPraHUYeCKOH XUMHHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B MOJIYYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopust CTpoeHus opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHBIC MoONOXKEHUS. CTPyKTypHBIE (DOPMYJIBI OPraHUYECKUX BEIIeCTB. |'omomorus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukaluu — OpraHuyeckux  BemecTB.  Homenkmnarypa
OpraHMYECKHUX COEIMHEHUN (cucremMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEUIINX
MIPEICTABUTENECH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (TUIaBJICHHE, OOyTITMBAHUE U TOPEHUE).

YrieBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAln. MeTaH M 3TaH — MPOCTEUIINE
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpPEHUsI ), HAXOK/JEHUE B IPUPO/IE, TTOJYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPONUJIEH — MpoCcTeuine
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME W XHUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMK, OKUCIICHUS U TIOJMMEpPU3allin ), OJIyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBa (peakuus noaumepusanun). [lonyyeHne CHHTETHYECKOTO Kay4yyKa U pe3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psA. AlETUiIeH —
MPOCTEUIIINIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMHUYECKHE CBOHMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHMUST M HUTPOBAHUS), MOJIy4YeHHE M TpUMEHEHue. Tonyon. cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAHUs U HUMPOBAHUs), NOTyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIJIEBOAOPOOB. [IpuponHbIil ra3 u momnyTHble HE(PTSIHBIE Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepadOTKM HEPTH: TEPEroHKa, KPEeKUHT
(TepMUYECKHid, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib U MPOAYKTHI €T0 MepepadoTKH.

DKCrepuMEHTAIbHBIE METO/Ibl M3YYEeHHs BEUIECTB W MX MPEBpAIlleHUN: O3HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KaydykoB U pe3uHbl, koyuiekiun «Hedte» u «Yromnb», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOrCHONPOU3BOJHBIX, MPOBEIECHHE NPAKTHYECKOW PAaOOTHI:
MOJTy4eHHe ITUIICHA U U3y4YeHHe ero cBoicTB (MaeHTudukaims opraHnuecKux COSAMHEHUN).

PacuérHble 3agayn.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIHH 1O HM3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopon- u a3orcoaep:kamiye OpraHuvecKue coeJHHEHMs W HX MPHPOIHBbIE
HCTOYHUKHU

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON M JTAHON: CTpOCHHE, (PHU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHre. BogopoiHeie cBsI3u MEXAy MOJIEKyJlaMu cnupToB. JleiicTBre MeTaHoNa U 3TaHoIIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHICPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAs pEaKIIUsI Ha
MHOTOAaTOMHBIE CHUpPTHI). JleiicTBME Ha OpraHu3M uejnoBeka. [IpuMeHEeHHe TIHMIepuHa W
STUJICHTJIUKOJIS.

@DeHON: CTpPOSHHE MOJEKYINbl, (U3NYECKUe U XHUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTaIbIETHl: CTpOeHUe, (QU3NYecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHHS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUu),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJacca KUCIIOT, PEaKIUs
stepudukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLLIEE JICHCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

YrneBoasl: coctas, KiacCupUKALUS YTIEBOIOB (MOHO-, IH- U TTOJIMcaxapuibl). [ mroko3a —
MPOCTEHINY MOHOCaXapua: OCOOGHHOCTH CTPOSHUS MOJEKYJbI, (pU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3aumojeictBue ¢ tuapokcumom Mmenu(ll), okmcieHne amMMHUadyHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npUMeHeHue, ouonorunueckas poib. DotocunTes. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u memirono3a Kak nmpupogHbie moiuMepbl. CTpoeHHe KpaxMania M IeJUTI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCrHepUMEHTAIbHbIE METOJbl H3Y4YeHHUS BEIIECTB M MX IMPEBpallleHUIl: MpOBeICHHE,
HAOMIO/ICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm wmeau(Il)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3aumopeiicTBUe
Kpaxmaja C HOJOM), MPOBEICHUE NIPAKTHUYECKOW pPabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTHI.

PacuérHble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIHUH 1O HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNS.




AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe IIMIKHA). bHonoruueckoe 3HaueHHe
aMHUHOKHUCIIOT. [lenTuasl.

benkn kak nmpupoaHble BBICOKOMOJEKYINspHBbIE coenuHeHus. [lepBuyHasi, BTopuyHas U
TpeTU4yHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

OKcrepuMEHTabHbIE METOJbl M3YYEHHUs BELIECTB M MX IPEBpAIICHUI: HAOIIOACHUE U
OMKMCAaHNUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, I[BETHHIC
peakiuu OCJIKOB.

BbicokoMo1eKyJIsIpHBbIE coeinHeHus1. McKycCcTBeHHbIEe M CHHTETHYECKH e MOJIMMepPbI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alluu, CPeIHss MoJjeKkylspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — OJMMEpU3aIIHs U MOJIMKOHCHCAIIHSL.

DKcrepUMEHTAIbHbIE METObl M3YUYCHHUS BEIIECTB M WX IPEBPAILCHHI: 03HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanusi MeXnpeaMETHBIX CBA3EH MPU M3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
HOHATHUH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SBJIEHUE, Hay4yHBIH (pakT, rumoresa, 3aKoH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKalus, T[EePUOJIUYHOCTh, HaAONIO/IEHNEe, HU3MEpEeHHe,
HKCIIEPUMEHT, MOICTTUPOBAHUE.

dusmka: Matepus, YHeprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BElIeCTBa, (pU3MUeCKre BEJUMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTIeBOIbl, )KUPBI, (DEPMEHTHI).

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

TexHosorust: muIIeBbIle MPOTYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOIIIME CPEICTBRA,
JIeKapCTBEHHbIE U KOCMETHUYECKHE MPeraparhbl, MaTepUaIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMHUeCKUi areMeHT. AToM. Sapo aroma, H30TOMbI. ODIJIEKTPOHHAas 00O0J0YKA.
DHepreTu4eckue YpoBHH, OypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHask KOH(UTYpalKs aTOMOB.

Ilepuonuueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux siemeHtoB . H.
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHa M llepuoanueckoil cHCTEMBl XUMHUYECKHX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 TpyINIaM U nepuojam. 3HaueHHEe NEPUOANYECKOI0 3aKOHA B Pa3BUTUH HAYKH.



Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJeHTHAas
HEMOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTb.
DIEeKTpOOTpULATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHe 0 AUCHEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B pACTBOPE.

Knaccupukanuss HeopraHWdecKux coeAuHeHuid. HoMeHknaTypa HEOpPraHMYECKUX
BEIECTB. |'eHeThueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANUX K PA3TUUHBIM
KJIACCaM.

Xumudeckass peakmus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMsS U MpPEBpaACHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMblEe pEaKIIHH.
Xumnueckoe paBHoOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [latense.

OnekrponuTnueckas aucconuanusi. CunbHble W crnabbie 3meKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHbIE METOJbl M3Yy4YECHHsS] BEUIECTB M WX NPEBPALICHUN: JIEMOHCTpAaIUs
tabmun «llepuoamueckas cucrema xumudeckux snemeHToB JI. M. MennmeneeBa», M3ydcHHE
MoJiele KpUCTAJUIMUECKUX pelETOK, HaOIIofeHHe M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTalau3aTopa,
ONpeJIeJIEHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBLHOIO MHAMKATOPA, PEaKIUU
HMOHHOTO OOMeHa), MPOBEICHHE MPAKTUYECKON paboThl «BiusHue pa3znuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHYECKOU pEaKIII.

PacuérHble 3agayn.

Pacuérsl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATUS «MACCOBas J10JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxxkenue HeMetasioB B Ilepuoguyeckoil cucTeME XUMHYECKUX
anemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa U yrieposa).

XUMHYECKUE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COSAUHEHUN (OKCUIO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOJAHBIX
COCTMHECHUN ).

[IpuMeHeHNe Ba)KHEUINX HEMETAUIOB U UX COCIUHEHUM.

Merannel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HAIPsHKCHUN
METaJJIOB.

XWUMHYECKHUE CBOWCTBA BAXKHEWIINX METAJUIOB (HATPHUH, KaJWid, KaJabIUHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O611me cocoObI mosyueHHs! MeTaJI0B. [I[puMeHeHne MeTasIoB B OBITY M TEXHHUKE.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEHIECTB M HUX MPEBpAIlCHUN: H3Y4YCHHE
KOJUIEKIIMM «MeTalibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIBHBIX
3aga4, HaONIOJIEHHME W ONHCAHHWE JIEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX  OMBITOB
(B3aMMOJENCTBIE THIPOKCUAA AIOMUHMS C PacTBOpPaMHU KHCIOT M ILEN04Yel, KauyeCTBEHHBIE
peaKIy Ha KaTHOHBI METAJIJIOB).

PacuérHsble 3anaum.

Pacuérel macchl BemiecTBa WM 00bEMa Ta3oB 10 M3BECTHOMY KOJHUYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEAKIMM BEIISCTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOLYKTOB PEAKIIUHU, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B 00€cCriedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THIIEBON 0€30MacHOCTH,
pazBuTHH MeaMUMHBL. [IoHATHE O HaydHBIX METOAAX IO3HAHMS BEUIECTB M XHMHUYECKHUX
peaKuuii.

[IpencraBnenns o0 OOWMX HAYYHBIX MPHHLUNAX MPOMBIIUICHHOTO TOJXYYEHUs
BAOKHEUIIUX BEIIECCTB.

YenoBek B MHUpE BEHIECTB M MAaTEPHAJIOB: BAXKHEHIIME CTPOUTEIBbHBIE MaTEpHAJIbI,
KOHCTPYKLIIMOHHBIE MaTe€pUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl [UIsl JJICKTPOHUKH,
HaHOMAaTepHaJIbl, OpraHMUECKUE U MUHEpAJIbHBIE YI00pEHUSI.

XuMHs M 3[I0pOBbE YEJIOBEKA: IPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 UCIOJIb30BAaHM NIPENapaToB ObITOBONH XMMHUU B TOBCETHEBHOMN >KHU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMETHBIX CBsI3€i MpH M3y4eHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK WU HNOHATHH, SBISAIOIUXCA CUCTEMHBIMU JJI OTIEIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-Hay4HbIC MOHATHUA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHHTE3,  Kiaccu(ukauus,  MEepUOJMYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, JJCKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
PaZnoOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, (PU3NYECKUE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: knerka, opraHmsM, 3KocucTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, OOMEH BELIECTB B OPraHU3MeE.

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

TexHonorus: XUMHYECKas IIPOMBIIIJIEHHOCTD, METaJIITyprus, IIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTEepUaloB, CEJIBCKOXO35IICTBEHHOE IIPOU3BOJCTBO, MUIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUIEHHOCTb, IPOM3BOJICTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPUANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIIMMUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToan4eckoi OCHOBOM UIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IPOrpaMM CPeTHETo 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BbIJIETICHBI CJIEYIOIINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKHUX TPAAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU IEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3zoBaHus;

HaJIMYue TMPABOCO3HAHUS JKOJOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHsS» JOCTUTAIOTCd B E€IUHCTBE
y4eOHOM M BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUUCKOTO
TPpaXXTaHCKOTO O0IIecTBa, MPUHSATHIMA B OOIIECTBE HOPMAMH M TIPAaBWJIAMHU TIOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YyUaIOIIHUXCH.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OMbITAa TIO3HABATEIIbHOM M TPAKTHYECKOH JESITENbHOCTH OOYYalolIMXCs M0 peaau3aluu
MPHUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHHS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaX W MpaBUjaX MEXKIMYHOCTHBIX OTHOIICHHUHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U MO3HABATENBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3IMYHBIX BUIOB YUEOHOMN AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[EHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

yBa)XEHUsI K MpoOIlecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTATbHBIX MOMCKOB, TOCTOSIHHOTO TPyAa YUYEHBIX U TPAKTUKOB;



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 TIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

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

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaIMOHATILHOTO MPUPOAOIOIB30BAHNUS;

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
JESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATLHOU MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH 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 BaXKHON 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 000CHOBAHHbIC 3aKII0OUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESITENBHOCTH;

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 pe3ysnbTaThl OCBOCHUSA YydueOHOro mnpeamera «XuUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB NMO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOpHSs, HCCIIEA0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpcaJbHble  y4yeOHble  JedcTBUS  (TMO3HaBaTeldbHblE,  KOMMYHUKATHBHEIE,
perynsatuBHbIe), obecrneunBarone (GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIHOM KOMIETEHIMH 00yUarouxcs;

CHOCO6HOCTB OGy‘-I@.IOH_II/IXCH HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUIIIIMHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJbHblE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLMAJIbHOM MPAKTHUKE.

MeTaHpeZ[MeTHBIG PE3YyJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘ICGHBIMI/I
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYIHPOBaTh W aKTyaIM3MpPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBarth;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3ajJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEIbHOCTH C TIOCTABJICHHBIMU LIEJISIMU;



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

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

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

PUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJb3YEeMble B XMMHH CUMBOJINYECKUE (3HAKOBBIC)
MOJIEJH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4ecKkass (GopMysa, ypaBHEHHE XHMHUYECKOM peakuud — TpUd pPEUIeHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEAKIIHM.

2) 0a30BbIe HCCIeA0BaTENbCKHUE JIeliCTBUS:

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

dbopMynupoBaTh LEIM M 3aJa4yd  HMCCIEAOBAHMS, HCIOJb30BaTh IIOCTAaBIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[CHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCIACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWUYECKON MCCIEeNOBATEILCKOW W TPOEKTHOW JIESITEIBHOCTH,
IPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) padora ¢ nngopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHJOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynpoBaTh 3ampochl U MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs BBITOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

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

HCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIIHOCTH.

OBj1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMHU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAae€MOW TEMbI B XOJI¢ JHAIOTa W/WUIHN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MIPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAIlMel Pe3yNbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanu3anuy y4eOHOTro TMpoeKTa W (HOPMyIHMPOBATh BHIBOABI IO pE3yJabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN 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 IMOIyUYEeHUS! 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 MPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHUYECKUX 3aJad M OSKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLe;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000J104Ka aToMa, MOJIEKYJa, BAICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUUYECKasi CBs3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas W
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNIa, pajuKaji, H30MEpHs, M30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YTIEBOIOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUS, MOHOMED, IOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpUSI CTPOEHUSI OPraHUYECKUX
BemiectB A. M. DbymiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMM; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAILUE B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30IaCHOM HCIOIb30BAHNN BaXKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOM JEATEIbHOCTH YEII0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKH MMOHATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MIOHATUS IIPH ONIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYJT OpraHNYECKUX BELIECTB
Y YPaBHCHHH XMMHUYECKHX PEaKLHW, U3TOTABIMBATH MOJICIN MOJIEKYJ OpPTaHUYECKHX BEILECTB
JUISL AJUTFOCTPALlUU UX XUMHAYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIICKHOCTh M3YUYEHHBIX OPraHMYECKUX
BEIIECTB 10 HUX COCTaBYy M CTPOCHHUIO K ONpEAeIEHHOMY KJacCy/Tpylmne COeIuHEHHUH
(YyraeBoJopoAbl, KHUCIOPOJ UM a30TCOAECpXKAIUE  COEIUHEHMs, BBICOKOMOJIEKYIISPHBIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHWs 1Mo cuctematudeckoi HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibAeTHA, aleTaabIeThi, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KUCIIOTa, TIIOK03a, (pyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUJbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

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

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTENECH Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 2TaH, STWICH, TPOMWICH, areTwieH, Oyraaumes-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, dTaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yYKCYCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, AaMHHOYKCYCHas KHUCJIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKlIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;

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

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSA [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB MUJIHM MPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMONb3YEeMbIX B XHMHU MpPU M3YyYEHUU BEHIECTB M XUMHUYECKUX SBJICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHIX, CBI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBHUJIa MOJH30BAHUS XUMUUYECKOW TOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE ITHIIEHA U U3yYEHHE €ro
CBOMCTB, KAueCTBEHHBIC pEAKIIMH OpPraHMYECKHX BEIIECTB, JCHATypaius OETKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHYECKOTO S3KCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(GbopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(OpMaIHIo,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOil nHpopMmaiuu, IHTepHET U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJAaTh TMpaBUiia JKOJOTHYECKH IEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH JAEATEIHLHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXKaroIllell TPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBILICHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeII0BEKa;



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(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAYyYHOW KApTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUHU SIBICHHUNU TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJbTYphl JHYHOCTH, €€ (DYHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHns MPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BIIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTb, CTENEHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NINYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  peliéTka, TUIBl XUMHYECKHUX  pEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW  peakIuHd, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS PHEPTUU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SBJICHM,
(dakToNornuecKue CBEJECHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJB30BaHUN
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUECKOM IEATETHHOCTH YEIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA MPHU OMMCAHUU HEOPTaHUYECKHUX
BEILECTB U UX IIPEBPALLECHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMyn BelIeECTB W YpaBHEHUN XHMHUYECKUX pPEaKIUd, CHCTEMaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKMX BeEIIeCTB (yrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, rameéHasi M3BECTh, HErami€éHas HM3BECTb, MUTHbEBAas COJA, MUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH OMpPEeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUYECKOW PElIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJspHas, MOHHAas, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHNN;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJJIEKHOCTh HEOPraHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAEeNEHHOMY KIIACCy/TpYIINe COeNUHEHUN (TTPOCThIC BEIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICH Mepuoguveckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYI0 U
IPOTHOCTUYECKYIO (PYHKILIUY;



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 HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB 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, TemIoBoMy d(dekty peakuuw,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKI1K, yUYaCTHUIO 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 pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM NYTEM MOHBI,
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
npeacTaBieHuid 00 OOIMIMX 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(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHJia MOJIb30BAHUA XUMHUECKOW 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 XJOPHUJ-aHUOHBI, HA KATUOH aMMOHMs, PELIEHNE SKCIEePUMEHTAIbHBIX
3a7a4y no temaM «Meramiby U «Hemertannel») B COOTBETCTBUM C IIpaBWIAMU TEXHUKH
0€30I1aCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, TPEACTABIATh
pe3yJbTaThl XMMHYECKOTO JKCIEpUMEHTa B (popMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBaTh BBIBOJBI HA OCHOBE ITHX PE3YyJIbTAaTOB;



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

c(hOpMUPOBAHHOCTh YMEHHUU 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-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyIr.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB M TeM (ungposBbie)
Ne i/m Kontpoabnbsie IlpakTHyeckue

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

BBenenue

BBOAHBIN HHCTPYKTaX 110 TEXHUKE

6e3onacHoctu. [Ipeamer opraHndeckoi 3 1

xumuu. Teopus CTpOCHUS OPraHUYECKUX
coequHennit A. M. bytnepoBa

BocnurateabHbI KOMIIOHEHT

YcTaHOBIIEHNE TOBEPUTEIBHBIX OTHOLICHUH MEXAY YUUTEIEM H €r0 YUCHUKAMH,
CIOCOOCTBYIOUIMX MMO3UTHUBHOMY BOCHPUSATHIO yUAIIUMUCS TpeOOBaHUI U MPOCHO
YUUTENs, TIPUBICUCHUIO UX BHUMAHUS K 00CYy’KIaeMoil Ha ypoke WH(pOpMAIHH,
aKTUBHU3AIMK UX T103HABATEIbHOMN JEATEIbHOCTH.
N3yyeHne MaTepraIoB O HAYYHBIX OTKPBITHAX, TMYHOCTHBIX Ka4eCTBAX 1

3aciayrax y4eHbIX POCCUHUCKUX U 3apyOeKHBIX

Nroro no pazgeny 3
Pa3nes 1. Yriesogopoabl M HX NPUPOAHbIE HCTOYHUKH
1.1 [IpenenbHbIe yIIeBOAOPOIBI — AJTKAHBI 2
12 HenpenenbHble yriieBOgOpPOIbI: AJIKEHBI, 6 |
AJIKaIUEHBI, aJTKUHbI
1.3 ApomaTudeckue yrieBogopoabl 2
L4 [Ipupo1HbIE HICTOYHUKH YIJIEBOIOPOJIOB U 3 1

WX TiepepadoTKa

BocnurarensHblii KOMIIOHEHT

Bocnuranne TMYHOCTHBIX KQ4€CTB K TOTOBHOCTH M CIIOCOOHOCTH K




CaMOCTOSITeNTbHON MHPOPMAIIMOHHO-TTI03HABATEIHHON JACSITEILHOCTH, BIaICHUE
HaBbIKaMU TOJyYeHUs] He00XoAUMON HHGOpPMaIIMU U3 CIOBapeil pa3HbIX TUIIOB,
yMEHHE OPUEHTUPOBATHCS B Pa3IMUHbIX UCTOYHUKAX MHPOPMAINH, KPUTHUECKH
OLICHUBATh U UHTEPIIPETUPOBATHh UH(DOPMALINIO, TOTYyHAEMYIO U3 Pa3IMUHBIX

HMCTOYHUKOB
Nroro no pazgeny 13
Paznen 2. Kucsiopoa- a3orcoaep:xaniue OpraHn4ecKue COeJUHEHNsI U X NPUPOIHbIE HCTOYHUKH
EnnHCTBO XMMUYECKOI OpraHu3alumu
2.1 YKUBBIX OPraHu3MoB Ha 3emie. CupThl. 3
®eHou
Anpaerunpl U KeToHbl. KapOoHOBBIE
2.2 KUCIOTHI. CiioxHbIe 3Qupbl. JKUphI. 7
Mbina.
2.3 VYrneBoabl. MoHOCaxapusl. 2 1
24 Jucaxapupl, mojiMcaxapyibl. 1
2.5 AMuHBI. AMMHOKUCIIOTHI. benku 1
26 WNnentudukaiys opraHuuecKux | |
' coexaunenuii [Ipaktuueckas padora Ne 1
Kontponbras padota nmo teme «Kucnopon-
2.7 a30TCcoJIepkKalMe OPraHNYECKHE 1 1
COEIMHEHMS U UX IPUPOJHBIE HCTOYHUKH

BocnurateabHbI KOMIIOHEHT

@®opMupOBaHUE Yy yYalluXcs HaBBIKOB TPAMOTHOTO M 0€3011acHOI0 OOpAIeHus C
BEIIECTBAMU, HEOOXOJMMBIMH B IIOBCEHEBHON JKU3HU: 3HAKOMCTBO C
nHpopmarmei o BemecTBax OBITOBOM XUMHH, ONBITAX C HUMH;

— BKIIFOUCHHUE B COJIEp)KaHHE YPOKOB HH(POPMALIMH O Pa3BUTHH XUMHICCKON
HayKH B Halllei CTpaHe, POJIM XUMUYECKOI MPOMBIIIIIEHHOCTH




— JIEMOHCTpAIUs BA)KHOCTH XMMHUECKUX 3HaHUI B BbIOOpE mpodeccun,
CBSI3aHHOU C XMMMEHN, U PACKPBITUE NIEPCIIEKTUB JAHHOTO BBIOOpA.

Nroro no pazgeny 16
Pa3znen 3. VickyccTBEHHbBIE U CHHTETUYECKHUE MTOJTUMEPHI
3.1 ITnactmaccel. Kayuayku. Bonokna 2

BocnurarensbHbIii KOMIIOHEHT

®opmMupoBaTh Y 00YHaIOIUXCsl CIOCOOHOCTh BHJIETh CYIIHOCTh KOJIOTMYECKUX
pobJIeM U CIOCOOBI UX PELICHUS: O MPEEIBbHO JOMYCTUMON KOHLIEHTPALIH
OTaCHBIX BEIIECTB; 00 MCTOUHUKAX 3arpsA3HEHUI U Mepax Mo 00eCTIeYCHHIO
HKOJIOTUYECKOM 0€30MacHOCTH.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34 3 2




11 KJTACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Bcero (ungposBbie)
Ne /i KoHnTpoJabHbIe IIpakTuyeckue
NPOrpamMmbl o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. Teopernueckue 0CHOBbI XUMUM
BBOaHBIN HHCTPYKTaX 110 TEXHUKE 3
6e3omacHoct. CTpOCHHE aTOMOB.
11 [Tepuoanueckuii 3aKOH U
' [Mepuoamueckas cucTeMa
XUMHUYECKHX dj1emMeHToB 1. 1.
Menpgeneena
12 Crtpoenue BeniecTsna. 4
' MHoroo6pasue BeIIeCTB
1.3 XHUMUYECKUE PEaKINU 6 1 1

BocnurateabHbI KOMIIOHEHT

Bocnuranne TMYHOCTHBIX KQ4ECTB K TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEILHOM

I/IH(l)OpMaHHOHHO-HOSHaBaTeHBHOﬁ ACATCIIBHOCTH, BJIaJCHNUEC HABBIKAMH ITOJIYUCHUS

HeoOxoauMoM nHpopMaLuK U3 cIoBapel pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B

Pa3IMYHBIX UCTOYHUKAX UHPOPMAIINH, KPUTHYECKH OLEHUBATh U UHTEPIPETUPOBATH

nH(}OpPMaILIHIO, TOJTyYaeMYI0 U3 PA3INYHBIX HCTOYHHUKOB.

Hroro no pazneny

13

Paznen 2. Heopranuuyeckast Xumusi

2.1 Meraisl 6 1
2.2 Hewmeramnsl 9 1 1
73 CBs13p HEOPraHUUYECKUX U 2

OpraHn4YCCKUX BCIICCTB




BocnurarensHblii KOMIIOHEHT

YcTaHoBIIeHHE MEXIIPEIMETHBIX CBS3EH XUMUH C APYTUMH HayKaMu: OMOJIOTHeEld,
HcTopuei, reorpadueii, MaTeMaTukoi. M3ydeHne MatepraaoB O HAyYHBIX OTKPBITHSX,
JUYHOCTHBIX Ka4eCTBAX M 3aClyrax y4eHbIX. BOCIMTBIBATE yMEHHME PACKPBIBATh CYIIHOCTD
9KOJIOTUYECKUX NTPOOJIEM U HAXOAUTh CIIOCOOBI UX PEIIEHUS

Nroro no pazgeny

17

Pa3zgen 3. XumMus u ;Ku3HbL

3.1

XUMUS U )KA3HD

4

BocnurarensbHblii KOMIIOHEHT

YcTaHoBIIeHHE MEXKIIPEIMETHBIX CBSA3EH XUMUH C APYTUMH HayKaMu: OHOJIOTueid,
ucTopuel, reorpadueii, MareMaTHKON. M3yueHre MmaTepragoB 0 HayYHBIX OTKPBITHSIX,
JIMYHOCTHBIX KaYeCTBAX U 3aCiIyrax y4eHbIX. BOCIIUTHIBATE yMEHUE PACKPBIBATH CYIIHOCTh
9KOJIOTUYECKUX NTPOOJIEM U HAXOAUTh CIIOCOOBI UX PEIIEHUS

Nroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecrBo yacos
I DJIEKTPOHHBIE
aKTHYeCKHe
Ne P Hara uugposbie
Tema ypoka Kontpoabnbsie  paborsi (1)/
n/n Bcero u3ydeHusi  o0pa3zoBaTesbHbIC
padoThbI Jlabopamopuwie
pecypcsl
onwvimol (1)
BBOaHBIN HHCTPYKTaX 110 TEXHUKE
1 6e3onacHoctu. [Ipeamer oprannueckoi 1 Coepym
XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U HNudoypox
3HAYEHUE
Teopust cTpoeHUsI OpraHUuYECKUX
coenunenniit A. M. bytneposa, eé Co
epyM
2 OCHOBHBIE ITOJIOKEHUS 1 1 Py
HNudoypox
Jl/o Nel «Onpenenenue 31eMEHTaPHOTO
COCTaBa OPraHMYECKUX COCTUHEHUID)
[Ipencrasnenue o kaaccuukanuu
opraHuueckux Bemects. HomeHnkiarypa
3 (cucremaruyeckasl) U TPUBHAJIbHBIC 1 Coepym
Ha3BaHMsI OPraHNYECKUX BELIECTB Hndoypoxk
Bxomnast koHTposbHAs paboTa 3a Kypc 9
KJlacca
AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUU pAl. MeTaH u 3TaH — Co
. epyM
4 [IPOCTEUILNE NTPEICTAaBUTEIN AIIKAHOB 1 1 Py
. Nudoypox
JI/0 Ne 2 «M3rotoBieHne Moelield MOJICKYT
YIIIEBOIOPOAOB»
5 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 Coepym




HNudoypox

OTWIEH U IPONUJIEH — MPOCTEUIIIHNE

6 MPEJCTaBUTENN AIIKEHOB Coepym
Jl/o Ne 3 «OOHapy>xeHue HenpeaenbHbIX Hnudoypoxk
COEIMHEHUH B XKHUJIKUX HEPTEIPOTYyKTaxX»

7 [Tpaktrueckas padota Ne 1. «Ilomydenue Chepym
ATUJICHA U U3YUYEHUE €TO CBOMCTBY Nudoypox

2 Ankanuensl. Kayuyku. [lonyyenue Chepym
CUHTETHYECKOTO KayuyKa 1 PE3UHbI HNudoypox
ANKUHBI. ALIETUJIEH — MPOCTEUILINIA

9 MPEJCTaBUTEINb AIKMHOB Coepym
Jl/o Ne 4 «ITomydenue u cBOicTBa Hnudoypoxk
areTUIeHa

10 Brluncnenus 1o ypaBHEHHUIO XUMUYECKOU Coepym
peakuuu Hndoypoxk

1 Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD Chepym
apeHOB Nudoypox

12 I'eneTnueckas cBS3b yIrieBOJOPOIOB, Coepym
MPUHAIIISKAIINX K Pa3IMYHBIM KJaccaM Hnudoypoxk
[TpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB:

MPUPOJIHBIN ra3 u HOHyTHI:.I"e He(TsIHBIE Cdepym

13 rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu Vindoypok
Jl/o Ne 5 «O3HaKoMIIeHHE C KOJUIEKITUEH
«HedTps 1 IpoIyKTHI €€ mepepaboTKm»

14 KonTpomnpHas pabora mo pazaeny Chepym
«YTIeBoA0pOAbI» Hnudoypoxk

15 EnnHCTBO XMMUYECKOI OpraHu3alumu Chepym
YKUBBIX OPraHU3MoOB Ha 3emie. CupThI: Nudoypox




METaHOJ U 3TaHOJ.
JI/0 Ne 6 «CBo#CTBa 3TUIIOBOTO CITHPTa»

MHoroaTtoMHBIE CIIUPTHI: STUJICHIJIMKOJIb U

Chepym
16 TIMLEPUH I/I(b (bpy
HpOYpOK
JI/o Ne 7 «CBoiicTBa rauiepruHar» P
17 deHoIT: CTPOCHHE MOJIEKYIIBI, (PU3UICCKHE Chepym
Y XMMHYECKHE CBOMCTBA, MPUMEHECHHUE Nudoypox
Anbaeruapl ¥ KeTOHbI: popMallbaerusl U
JIeTHT opmanbrern Cbepyn
18 areTanbaerug. AneTrod
. Nudoypox
JI/o Ne 8 «CBoticTBa hopmanbaerumar»
OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
Coepym
19 KHUCJIOTBI: MypaBbUHAasl U YKCyCHasi
. . Hnudoypoxk
JI/0 Ne 9 «CBolicTBa yKCYCHOM KHCITOTBDY
20 [TpakTuyeckas padora Ne 2. «CBoiicTBa Coepym
pacTBOpa YKCYCHOM KUCIOTBD» HNudoypox
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
Cepym
21 MIPEACTABUTEH BBICIIUX KapOOHOBBIX
Nudoypox
KHCIIOT
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
” KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX Chepym
a¢upoB Nudoypox
Kupsr: rugponus, npuMeHeHue,
3 Ouosornyeckasi pojb KHUPOB Chepym
JI/0 Ne 10 «CBoiicTBa )XKHPOB» Nudoypox
24 MpbL1a Kak COJIM BBICIIMX KapOOHOBBIX Coepym

KHCJIOT, HX MOIOIIIEE JEeHCTBIE

HNudoypox




JI/o Ne 11 «CpaBHeHHE CBOHCTB pacTBOPOB
MbLJIa U CTUPAJILHOTO MOPOLIKa

VYrneBoasl. Monocaxapuel. Cocras,

’5 knaccuukanus. Baxuneitmume Coepym
MIPEICTAaBUTENH: TIIF0K03a, PpyKTO3a. HNudoypox
JI/o Ne 12 «CBoiicTBa TIIIOKO3bDY
Hucaxapuapl 1 nonucaxapuasl. Caxaposa.
2 Kpaxman u nemntono3a kak IpupoHbIe Chepym
MIOJINMEPBI Hnudoypoxk
JI/o Ne 13 «CBoiicTBa Kpaxmana
KonTponbHas pabota no paszuen
|y p pasnery Cdepym
27 «Kucnopoacoaepkaiiyue opraHu4ecKue
HNudoypox
COCJIMHECHU S
Chepym
28 AMMHBI: METWJIAMUH U aHWJIHH $epy
Nudoypox
AMMUHOKHUCITOTHI Kak aMm(pOTEpHbIE
borep Coepym
29 OpraHUYECKUE COCAMHEHUS, UX
HNudoypox
Ouosoruueckoe 3HadeHue. benku.
benku kak npupoHbIe
PP Coepym
30 BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI Vs
H(poypok
JI/o Ne 14 «CsoiicTBa OETKOBY» P
Chepym
31 HyxknennoBbie KUCI0THL. DEPMEHTHI. $epy
Nudoypox
Chepym
32 BuTtamuHbl, rOpMOHBI, JIEKApPCTBA. $epy
Nudoypox
3 HckyccTBeHHBIE TOTUMEPHI Chepym
HNudoypox
34 CuHTEeTHYECKHE OPTAaHUYECKUE COCTMHEHUS Chepym




HNudoypox

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

BBOHBIN HHCTPYKTaX MO TEXHUKE
0€301MacHOCTH.
OcHOBHBIE CBE/IEHUS O CTPOCHUU aTOMa

Ilepnonnueckuit 3axoH u [lepuoanueckas
cucTeMa XMMUYECKuX 3yemeHToB /. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

Bxonnas konTponbHas pabota 3a Kype 10
KJ1acca.

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUN O
rpynmnam u neprojam. 3HaueHue
MEPUONYECKOr0 3aKOHA U CHCTEMBbI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHUU HAYKH.

Crpoenue BelecTBa. XMMUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemiecTsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.




WctruHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukamnus XumMuaeckux peakiiuii B
HEOPraHUYECKON U OPraHU4EeCKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS YJHEPTUU TTPU
XUMUYECKUX PEAKIUAX

CxkopocTts peakiiuu. OOpaTUMbIC PEaKIIHH.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3auyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIuu»

11

QHGKTpO.HI/ITI/I‘IeCKaSI Jucconuanus. Iloustue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUECKUX BEIIECTB

12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE
peakmuu. [lonsTie 06 snexTponuse
pacIuIaBOB M pacTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

Mertaiubl, ux noyioxkenue B [lepuoguueckoit
cHCTEeMe XUMHU4YecKkux aneMeHToB J]. U.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS




aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUN METaJUIOB

16

XUMHYeCcKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, Kaabllui, MarHui,
QTIOMUHHN) U UX COCTMHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHECHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeEME
«Metamiby"

20

Hemeramiel, BX HOJIOKEHHE B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

PuU3NYECKUE CBOKMCTBA HEMETAILJIIOB.
AnoTponus HeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)

22

XHUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COECIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdhopa u ux
COEAMHEHHI

24

XHWMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
UX COEOUHEHUN

25

IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX




COE€IUHEHUN

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe «Hemeramiely. Berauciaenus no

26 YpaBHEHUSAM XUMHUUYECKUX PEakluil u !
TEPMOXUMHUYECKUE PACUETHI
[Tpaktrueckas padota Ne 3. «Pemenne

27 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"HemeTamnl"»

)3 KontponbHas padoTa mo temam «MeTauiby |
n «Hemerammsn

29 Heoprannueckue u opraHm4eckue KUCIOTHI. )
Heopranunueckue 1 oprannueckue OCHOBAHUS
AMdoTepHbIE HEOPTaHUYECKUE U

30 opraHu4eckue coeiMHeHus. [ 'eneTnueckas )
CBSI3b HEOPTraHWYECKUX U OPraHUYECKUX
BCIIECTB
Ponp xuMuu B 00eCriedeHHN YKOJIOTMYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAUIIUHBI
[Ipeacrasnenus: 06 0OMUX HAYIHBIX

32 MPUHIIMIIAX TPOMBIILICHHOTO TOJTYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XHUMUA U 3J0pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUU B TO3HAHHU
SBIIGHUH TpUPONbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelleHrsT TPAKTHYECKUX 3alad W OSKOJOTHYEeCKH OO0OOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHYECKUMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATr Ar0IINE TTOHSTHUSA (Monekyna, BaJICHTHOCTb,
3IEKTPOOTPULIATENBHOCTh, CTENEHb OKHCICHHS, XMUMHYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJSIPHBIH OO0BEM, YIIEPOIHBIA CKEJeT,
GyHKIIMOHANBHAS ~ TpyNIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOJOPOABL, KHCIOPOIA- H
a30TcojepKalllie COEAMHEHMs, OMOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrieBompl, KUpBI, OEJNKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM W 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHMsI OpraHmdeckux BemecTB A.M. Bytinepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJIyueHUH U OE30MacHOM
WCIONB30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISBIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOJIB30BATH XUMHUYECKYIO CHMBOIIHUKY
IUIE  COCTaBIICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€éHHOW) ¢GOpMyJ OpPraHMYECKHMX BEIIECTB MW  YpPaBHCHUU
XUMAYECKHX PEaKIUi, H3TOTaBIMBATh MOJICITH MOJIEKYJI OPTraHUYECKUX
BCIICCTB TSI WJUIIOCTPpAIIMU HX XUMHUUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHEHUH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUSA
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CCKUC COCIUHCHU. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIBHBIC HA3BAHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, Ie/UIi0Jo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHIICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeru/I,
MypaBbUHAss U YKCyCHas KHCIIOTBHI, ITIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroiib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUU (HAONOJEHUE, W3MEpEHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYZI0ON ¥ J1abOpaTOpHBIM OOOPYJOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB
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CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IacHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCHEpUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX

peaxuii 1 GopMyITUPOBATH BHIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMAIHIo, MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nHpopmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHsS W TNPEAOTBpAIlEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa

11 KUIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnagenne cuctemMoil XMMHYECKMX 3HAaHWW, KOTOPAas BKIJIFOYAET:
OCHOBOIIOJIATAlONIMe  TMOHATUS  (XUMHYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
WOH, MOJIEKYyJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYecKas pemérka, TUIBl XUMHYECKUX peakuui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HJIOTEPMUYECKHE,
peaKkuuy MOHHOTO OOMEHa), PacTBOP, DJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIMTENIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHYECKON pEaKlMH, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SJIEKTPOJUTHUECKOM nucconuanuu, Ilepuognueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3BIK XUMHHU, (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITYy W TNPAKTUYECKOW AEATENbHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUH BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b W3YYEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATHSL TP ONUCAaHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB U MX IPEBPALICHUH; BBIABIATH B3aMMOCBSI3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU 51 [IPEACTABICHUAMU IpYTux

C€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue OCHOBHBIMH METOJaMH HAy4YHOT'O IO3HAHUSI BEIIECTB U
XUMHYECKUX sABJIEHUN (HaOmIOJqeHHe, W3MEpEeHUue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHMUYECKUX DJIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJIJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILITHYECKON
pPEeIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJsipHasi, WOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMSI  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3InyHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyroLinx

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HW3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTallu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBIATh YPaBHEHHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLUN
MOHHOTO0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ITH peaKUu UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdhopmupoBaHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh yMEHUNH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMUYECKOH peakIiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUW  OOBICHATH  XapakTep CMEHICHUS
XUMHYCCKOI'0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUI packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPHUPOBATH ero
CHUCTEMAaTU3UPYIOIyl0,  OOBSCHUTENbHYI0O M  IPOrHOCTHYECKYIO

byHKIIUN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1-4 mnepuonoB Ilepuognueckoit
cucTeMbl XxuMmMuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBICE OpPOUTATNY, «IHEPTETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAUMHEHUN MO MepuojaM U Trpymiam

[Tepuoanueckoit cucremMbl XuMHUecKuX 31aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

24

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  MPUHAIICKHOCTD

HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINPENEIEHHOMY KJIacCy




(rpymnme) coenuHeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYIO CHMBOIHUKY
JUIS  COCTaBlieHUs. (OpMyNl BEIIECTB W YpPaBHEHUN XUMHUYECKUX
peaknuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUSA OTJACIBHBIX HEOPraHMYECKUX BemecTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BECTb, HeEram€Has HW3BECTb,

MUTHEBAs COJIa, MTUPUT U JIpyTHE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOPraHUYECKUMHU BEILECTBAMHU c MOMOILIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTh YMEHHIA TJIAHUPOBATH U BBITIONHATH XUMUYECKUIN
OKCIIEPUMEHT (Pa3JIOKCHUE NEPOKCHAA BOAOPOJA B IMPHUCYTCTBHU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHbIC PEaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Mertams» u «HeMmeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
OGOPYI[OBaHI/IeM; MMpEaACTaBJIATb PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alHuCH YpaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUPOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CdopMHUpPOBaHHOCT, YMEHHH cOOMIONaTh MpaBHia IOJIH30BAHU
XMUMHYECKON TMOCyJoH M Ja0opaTOpHbIM O0OpyIOBaHHEM, a TaKKe
npaBujia 0OpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU

110 BBIITOJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IOJIYYEHUs CEPHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
O0IMX HAyyHBIX MPUHLOUIAX M OIKOJOTHYECKUX  Ipodiiemax

XUMHYCCKOTO IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYYHOW KapTHHBI MHpa, pPOJIM XUMHUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYpBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

32

CdopMupoBaHHOCTH YMEHUH KPUTHUYECKH aQHAJIM3UPOBATH
XMUMHYECKYI0 HMH(OpMaIio, MOIy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalLUU, ceTb UHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHHMM COOMIOATh TpaBUa SKOJOTUYECKU
11€JIeCO00pa3HOro MOBEIEHUSI B OBITYy M TPYJOBOHM JAEATEIBHOCTH B
LEJAX COXPAHEHHUsI CBOEro 370pPOBbS M OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHUBBIC OpFaHI/I3MBI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszatens 1K, nmoscHsITh
Ha TIpuUMeEpax CrocoObl YMEHBIIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi J0Ji1 BEIIECTBA B PacCTBOPEY,
OOBEMHBIX OTHOLICHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WiM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOIO M3 YUYacTBYIOUIMX B pPEAKUUU BEILECTB,
TeruIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI OPraHMYECKON XUMHH

1.1

[Ipenmer opranuuyeckoil XUMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MarepuanoB. Teopusi CTpPOCHHUS OPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykrypHble (GOpPMYJIBl OpPraHMYECKHUX BemIeCTB. [ OMOJOTHS, H30MEpHUs.
XuMHYecKasl CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KpAaTHBIC

cBs3u. [IpencraBnenue o kiaccuuKauu OpraHnYECKUX BEIIECTB

1.3

Homenkmatypa opraHMuecKux COSAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATIHHBIC

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBonopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUM psi. MeTaH U 3TaH — mpocTeinme
MPE/ICTaBUTENIN alKaHOB: (puU3MUeckrue M XHMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/I}I), HAaXOKACHUC B IPHUPOAC, IMOJTYYCHHUEC U ITPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKHM pAd. OTHUIEH U NPONWIEH —
NPOCTEUIINE TPEACTAaBUTENN AJKEHOB: (U3UYECKHE M XHMHUYECKHE CBOHCTBA
(peakuu THIPUPOBAaHUS, TaJlOTCHUPOBAHUS, THUApATallUd, OKHUCIEHUS U

MOJINMEPH3aIUH ), TOJTy4eHUE U PUMEHEHUE
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Ankanuensl: Oyrtaawen-1,3 u wMerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakius noguMepusanun). [loaydyeHne CHHTETHYECKOTOo

Kay4dyKa U PE3UHBI
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AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN Psi. ATETHICH —
MPOCTEHIINIA TPECTABUTENb AIKHHOB: COCTaB, CTpOoeHHWe, (u3ndeckne u
XMMUYECKHE CBOMCTBA (pEaKkIy TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpEeHHsl), OJy4eHUE U PUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MYECKHE U XHUMHYECKHE CBOWMCTBA
(peakuuy rajJoreHUpOBaHUS U HUTPOBAHUSA), IOJyYEHUE U IPUMEHEHHE. Toyo:
cocTaB, CTpoeHue, (u3MUeckne ¥  XUMHYECKHE CBOWCTBA  (peakiuu
TraJIOrCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYUCHUC W TMPUMCHCHUC. TokcU4HOCTH
apeHoB. ['eHeTHuyeckas CBsI3b MEXAy YIJIEBOJOPOJAaMH, MPUHAUICKAIIUMHU K

Pa3IMYHBIM KiIacCcaM

2.6

[IpupoaHbie HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbiii ra3 1 NomyTHbIE HEPTIHBIE




ra3sl. HepTp 1 e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEeperoHka,
KPEKUHT (TepMHUECKUH, KaTtanuTtudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KaMmMeHHbI yroiap u

MPOJIYKTHI €r0 TepepadoTKu

Kucnopoacoaepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakIM  C  AQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIIIUKOIb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBuEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHON:  CTpOGHHE MOJIEKYJNbI, (U3MYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (DU3UIECKUE U
XUMUYECKHE CBOWCTBA (pEaKlMM OKHMCIICHHWS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeabHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCycCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00IIHMe IS
Kjlacca KHCJIOT, peakiuss dSTepuduKanuu), TNOJIydeHHEe U INPUMEHEHHE.
CreapuHOBasi M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEC ,I[CI\/'ICTBI/IG

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKaLUs yriaeBoJoB (MOHO-, M- M IMOJUCAXapubl).
I'moko3a — mpocTednmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
(bu3MvecKre 1 XMMUYECKHE CBOMCTBA (B3auMoaeiicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHmE,
OpOXXKEHHE TIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, NMPUMEHEHHE, Ouoyiornueckas
posb. ®otocunTtes. @pykro3a Kak U3oMep IOKo3bl. Kpaxmain u 1emiono3a Kak
npupoaHbie nojaumepbl. CTpoeHHe KpaxMmana M 1Leuiosno3bl. dusnueckue u

XMMHYECKHE CBOICTBA Kpaxmaia (TUIpOJIn3, KaYeCTBEHHAs PeaKIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTHL Kak amQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, AICHATYpAllUs, KaYeCTBCHHBIE PEaKIINH Ha OCITKH

BBICOKOMONIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepurs3aluAa U NOJIMKOHACHCAIUA
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OKCliepUMEHTANIbHbIE METOJbl M3yY€HHUS BEIIECTB W UX MpEeBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yyKoB. [loirydeHre CHHTETUYECKOTO Kay4dyKa U pE3UHBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

XUMHYECKUH 3JIeMeHT. AToM. SIpo aToma, W30TOMBI. DJIEKTPOHHAsT 00O0JIOYKA.
DHepreTudyeckue YpoBHH, MOIYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTBHI.
Oco0eHHOCTH pachpeeieHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpaLlUsi aTOMOB

1.2

Ilepnonnueckut 3axoH u Ilepuoguyeckas cucrema XUMHYECKUX di1eMeHTOB [[.1.
MenpeneeBa. CBs3p mnepuonumyeckoro 3akoHa M llepuonnueckoil cucTeMbl
xuMHuueckux sieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHMYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BELIECTB IO TPYINaM M IEPHOIAM.

3HadeHUe MNEpUOANYCCKOr0o 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. Buasl XWMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJISIPHAsE W TOJspHAs, HWOHHAs, MeTamdeckas). VIoHBI:
KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKOMN CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTb. Dn€eKTpoOTpULIATENBHOCTD. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEUICCTB OT TUNA KpUCTAUIMYECKOW peméTku. [loHsATHE O OUCHEpCHBIX

cucremax. VMcTtuHHBIC U KOJUIOUJHBIC paCTBOPEI. Macconas J0JA BE€IIECTBaA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss — XMMHYECKMX ~ peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXPaHEHHMsI U MPEBPALICHHS SHEPTUU TPU XUMHUECKHUX PEaKIIHIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4deckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xumuieckoro papHoBecus. [Tpunuun Jle [llatense

1.10

OnexTponuTrueckas aucconuarys. CuiapHbIE W ciadbie AnekTposnthl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B llepuoauyeckon cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOMCTBAa HEMETAJIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha IpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepoaa)

2.2

XVWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAECPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXKHEUIITNX HEMETAIJIOB U UX COCIUHEHUN
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Meramnsl. Ilonoxenune wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTaIoB. CIlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUN Psii HAIIPSHKEHUH METalIOB
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XYWMHYECKHE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPpUM, KaluWil, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XPOM, JKele30, MeIb) U HX coequHeHwit. Oomue

CIIOCOOBI MOJIYyYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKCE

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKANIUX K PA3JINIYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€Cre4eHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW W THIIEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O HayyHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMHUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBILIUIEHHOTO MOTYYEHUS




BOXHEHIIMX BewecTB. YUenoBEK B MHUpPE BELIECTB U MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepualibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHbIC YI00peHUs
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XuMus W 300pOBbE UEJOBEKAa: IpaBuUjia MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 11 kmacc/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxkumronepHoe obmecTBo «M3natenscTBo «IIpocBemienue

Xumus, 10 xnace/ I'abpuensu O.C., OO1EecTBO ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxkumronepHoe obmecTBo «M3natenscTBo «IIpocBemienne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. M.IO I'opkoBenko «Iloypounblie pa3pabOTKu IO XUMUK (B IIOMOIIb IIKOJIBHOMY YUUTEIIO)

10 xmacc, M., "Bako" 2019

2. M.IO I'opkosenko «Iloypounbie pa3pabOTKu MO XUMUNY (B TOMOIIIb HIKOJIHHOMY

yuureno) 11 kiacc, M., "Bako" 2018

3. B.I. JlenucoBa «Xumus 1 npenojaasatencii. [loypodnsie mansl mo yueOHUKY

O.C.I'abpuensna» 10, 11 xnace, Bonrorpan, U3a. "Yuurens", 2010

4. O.I'. ®enpaman, I'.E. Pynsurtuc «OcHoBsl 0611eit xumuu 11 xmace» [Ipobroe yuebnoe

noco6ue 11 kimacc M., "I[Ipocsemenue” 1989

5. H.IIL Tpoery6oBa «KoHTposibHO-U3MepUTENbHbIE MaTepraiby XuMus 8-11 (k yueOHUKY

O.C. I'abpuensina) M., "Bako" 2010

6. M.A. Ps6os, E.}O Hesckast «Tectsl mo xumuu» K yuebnuky O.C. 'abpuensna. 11 kiacc.

basosslit ypoBens M., «Ok3amen» 2010




7. M.A. Ps6oB «CO0pHUK 33124, yIpaKHEHU 1 TecToB 1o xuMmun» K yueonnky I'.E.

Pymsutuca, ®@.I'. ®enpamana «Xumus 10 knace» M., «9k3amen» 2013

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuoreka [IOK https://m.edsoo.ru/00adbac6

Cdepym

Nudoypox
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