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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHHU Ha YpOBHE CpelHero oomiero odpa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUU K pe3yiabTaTaM OCBOCHUsS (efepaibHON 00pa30BaTEIIFHON MPOTPaMMBl CPEIHETO
obmero oo6paszoBanus (POIl COO), mpencraBieHHbIX B DefepanbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuemmmm mnpemnogaBaHusi yueOHOTO TpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peatn3yrOInX OCHOBHBIC
o0Opa3oBaTelbHbIe TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTerrm pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha niepuoa 10 2025 roga» (Pacnopspkenne IIpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0JI0OB K pa3pabOTKe MPOrpaMMbl 10 XUMHUHU, K OTMIPEACICHUIO O0IIe cTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJAIOUINXCS CPEICTBAMH YIEOHOTO TpeaMeTa «XUMUS JUIS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIeNTyanbHble mojoxenus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJAEep)KaHUsl, pe3ylbTaToB oOyueHUs U TpeOOBaHUM K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe  oOpa3oBaHHMe,  IOJIy4aeMO€  BBINYCKHUKaMH  00mieo0Opa3oBaTebHOM
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOH 4acThi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPUIAFOIIAM
ATAINOM pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YpOBHE KITFOUYEBBIX [IEHHOCTEH, TPUCYIINX
[EJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pHUpoabl, (OPMUPOBAHUS MHPOBO33PEHUS U OOLIEH KyIbTyphl YEJIOBEKa, a TAaKXKE HKOJIOTMUYECKU
000CHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/I0pPOBbIO U MPUPOIHOU cpene. Peanusyercs xumuueckoe
o0OpazoBaHue OOy4arONIMXCS HAa YPOBHE CPEIHEro oO0IIero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npenMera «XUMHSY, COJEpKaHUE U TIOCTPOCHHUE KOTOPOTO OMpPE/IENIEHbI B TPOrpaMMe 1o XUMHUH C
y4€TOoM CcHelu(pUKHA HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOJAbI U B MaTEpPUATBHON KU3HU
oOmiecTBa, a TaKke C y4€TOM OOWIMX IIeJied W MPHUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
UMBUIU3AlMU, B CO3JIaHUM HOBOM 0a3bl MarepualibHON KyabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dhopMHUpOBaHKE PALMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3[JaHUE LEIOCTHOIO MpeACTaBiIeHHs 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMHUU Ha
OCHOBE MMOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXTY
CTPOEHHUEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C IPYIMMH €CTECTBEHHBIMH HAYKaMH, XMUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *KU3HU KaKJIOTO 4JieHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHre INI00aIbHBIX IPOOJIeM YCTOWYMBOTO Pa3BUTHSI YE€JIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 3710POBbSI.

B cooTtBercTBMM ¢ OOmMMHM LeNIMH M HOPUHIMIAMHU CpeJHero oOImiero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10-11 kmaccel, 60a30BbIi ypOBEHb M3Y4EHHUS) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUIs
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHEH.



CocraBnsiromuMu ipeaMeTa « XuMush SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckast XuMUs)
n «OO0IIas 1 HeOpraHUYECKask XUMUS», OCHOBHBIM KOMITOHEHTOM COJICPXKaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BO HAyKH: CHCTEMa 3HAHHI 10 HEOPTAHUYECKON XUMUU (C BKIIOYCHUEM 3HAHUU U3
oOmield XuMUM) U oprannyeckor xumun. @opMHUpPOBaHUE TAHHON CUCTEMBI 3HAHUH MPH U3YydEHUH
npenaMera o0ecredrnBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOT0OOpa3us BEIIECTB HA OCHOBE
OOIIMX MOHITUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranudeckass xumus» U «OO1mas u HeopraHudeckas
XuMEs» cHopMHUpOBaHA B MPOrpaMMe IO XMMHH HAa OCHOBE CHCTEMHOTO IOJX0Ja K H3YYCHHIO
ydae0HOTO MaTrepuaga W OOYCIIOBICHAa HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHWUW Ha
ONpEENEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIEeCTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKON TEOPUM CTPOEHUS OPraHWYECKUX COCTWHEHUH, a
TaKk€ Ha YPOBHE CTEPECOXMMHUUYECKHX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenennsi 00 M3ydyaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTHU — OT YIJIEBOJOPOIOB JI0
CJIOKHBIX OHMOJIOTUYECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHuyeckod XWMHH TMOJY4aroT
pazBuTue CcGOPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl TMEpBOHAYATILHBIE
MPEACTABICHUSI O XMMHYECKON CBS3M, KJIACCU(DPHUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBHCHUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUH.

[Ton HOBBIM yriioM 3peHHsT B mpeamere «XuMus» 0a30BOr0 YpOBHS pacCMaTPHBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUS TEOPETHUYCCKUU MaTepual H
(haKTOJIOTHYECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOW peakinuu. Tak, B YaCTHOCTH, B Kypce
«O0mas U HeopraHWYecKas XHMHS» OOYJArOIIUMCS TPEIOCTABISECTCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE MEPUOMUECKOTO 3aKOHA ¢ OOIIETEOPETUUECKUX H METO0JIOTMIECKUX TTO3UIINH, TITy0xKe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONICH 10 OOBICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaXHEWIHMX BEIIECTBaX, UX COCTABE, CTPOCHUHU, CBOWCTBAX W
IIPUMEHEHHH, a TAKKE O XMMHUUYECKHX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11  KkimaccoB sneMeHTaMM  COJACpPKAHUS, HWMEIOUIMMHU
KYJIbTYPOJOTHYECKHI M MPUKIAJAHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT IMOHUMaHHIO
B3aMMOCBSI3M XHMHMHM C JPYTMMHM HayKaMH, pacKpbhlBalOT €€ pojib B IO3HABaTEIbHOU H
MPAKTUYECKOU JEeSATeIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHHMTAHUIO YBKEHHUS K IIPOIECCY
TBOpUECTBa B 00JAacTU TEOPUU M MPAKTUUYECKUX NPUIIOKEHUN XUMUHU, IIOMOTAIOT BBIIMYCKHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO0 M NPUMEHATH €€ JUIsl MOMOJHEHHUS 3HAHW, pelieHus
MHTEJUIEKTYAJIbHBIX M SKCHEPUMEHTAJIbHBIX HCCIEN0BATENIbCKUX 3adad. B memom conepkanue
yueOHOoro mnpeamera «XUMHsD AAHHOTO YPOBHS M3yYEHHUS OPUEHTHUPOBAHO Ha (POpMHUpOBAHHE Y
oOyyaronmxcss MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMAaHMsS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE EIUHCTBO HEOPraHWYECKOrO0 W OPraHUYECKOTO MHpa, 0OYCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh IIPUPOJHBIX SIBJICHUH IyTEM 3KCIEPUMEHTA U
pelieHus TMPOTUBOPEUMH MeEXAy HOBBIMU (DaKTaMH U TEOPETUYECKHMH TMPEANOChUIKAMH,
OCO3HAHHE POJIM XMUMHH B PEIIEHUH JKOJOTHYECKUX MpoOIeM, a Takxke MmpodiieM cOepexkeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nmnane pemieHus 3a1a4 BOCIUTAHUSA, Pa3BUTHS U COIHAIM3AINUA O0YJArOIIUXCS TIPUHSTHIE
MporpaMMON MO XUMHHM MOJAXOJbl K OINPEAENCHUIO COAEpKaHUS W TOCTPOEHHUs IpeaMeTra
npeaycMaTpuBaoT (OPMUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHM, HMEIOMIMX 0a30BOe
3HAUEHUE I PA3TUYHBIX BUJIOB JESITEILHOCTH: PElIeHHs MpoOeM, TIOMCKa, aHaan3a U 00padoTKH



uHpopMaluy, HEOOXOJUMBIX I MPHOOPETEHUs OMbITa MPAKTHYECKONW M HUCCIIECNOBATEIHCKON
JEeSTEILHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke mpenoiaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO 0011ero oopa3oBaHus, TaK 1 Ha
YpPOBHE CpeAHero o0miero oOpa3oBaHUs, IPHU OMPEIEICHUU COJIEPKATEIbHOW XapaKTePUCTUKU
Lnened M3ydeHWs IpeaMeTa HalpaBJICHUEM TIEPBOCTEIICEHHOW 3HAYMMOCTH  TPATUIIMOHHO
npu3Haércss  (GopMHpOBaHWE OCHOB XMMHUYECKOH HAayKd Kak OO0JIACTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHYECKOUN JIEATEILHOCTH YeJI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOJAMYECKOW TOYKH 3PEHHUSI TAKOW MOJXOJ K OMNPENCTICHHUIO Ielel H3ydeHus
MpeAMETa SIBISETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEISIMU H3YYCHHS TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GdopMHUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHWW KakK Ba)XHEHIIEH COCTaBJISIONMIEH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOUEBHIC IMOHSATHUS,
(dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPUM XHUMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHUE U
MOHMMAHHWE CYIIHOCTH JOCTYNMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBaHHE W PA3BUTHEC TPEJCTABICHUNA O HAYYHBIX METOJaX TO3HAHUS BEIIECTB M
XUMHYECKAX PEAKIUi, HEOOXOAMMBIX I TMPUOOPETCHHS YMEHUH OPHEHTHPOBATHCS B
MHpPE BEIIECTB M XHMHUYECKUX SBIICHUH, UMCIOIIUX MECTO B MPHPOJIC, B MPAKTUICCKON U
IMOBCETHEBHOM KM3HU,

® Ppa3BUTHE YMEHHUH U CTIOCOOOB NIEATEITHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHUEM TPaBWI OE30MacHOTO OOpameHust ¢
BEI[ECTBAMHU.

Hapsiny ¢ stum, conmepkarenbHas XapakTEepHCTHKa IleJied W 3a7ad HU3Y4eHHUs NpeaMeTa B
MporpaMMe Mo XMMHHM YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUHM C HOBBIMU MPHOPUTETAMU B
cucteMe cpemHero oomero oopazoaHus. CerojHs B MPEMOJaBaHUM XMMHUHU B OOJIBIICH CTENEHU
OTaéTcs MPeaNoYTeHHE MPAKTUYECKON KOMIIOHEHTE CoJiep>KaHusl 00yueHusi, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00111€00pa30BaTEIbHON OpraHu3aluy, BIaICIoNero He HabopoM 3HaAHHIA,
a (QYHKUMOHAIBHON TI'PaMOTHOCTHIO, TO €CThb CHOCOOAMHM M YMEHHSIMH AaKTHBHOIO MOJy4YEHHS
3HAHWUN U MPUMEHEHUS UX B PEabHOM KU3HU U1 PElIeHUs MPAKTHUYECKUX 3a/1a4.

B cBs13u ¢ 9TUM npH U3YUYEHHUH MpeaMeTa « XUMUsS» TOMUHUPYIOIIee 3HaueHue MpruoOpeTaoT
Takue LeIH U 3aJ1a41, KaK:

ajanranusi 00yJaroluxcsl K yCJIOBUSAM AMHAMMYHO Pa3BUBAIOIIErocs MHpa, GOpMUPOBAHUE
MHTEJUJIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILBHOMY TMPHUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX >XHU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHe Yy 00Y4arOIMIUXCs KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINUX
YHHUBEpPCAIbHOE 3HAYCHHE IS Pa3IMYHBIX BUAOB JEATEIHHOCTH: pEIIeHHs MpoOieM, MOUCKa,
aHanu3a u 00paboTku uHpOpManMK, HEOOXOTUMBIX [UIsI MPUOOPETEHHs OMbITa ACSTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B IMO3HAHUM XUMHUHU, a TakkKe s OIEHKH C TMO3UIUN
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKHX IMPOIIECCOB Ha
OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOydaronuxcs: CIHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHWS 1O XUMHH B
COOTBETCTBUHU C >KM3HEHHBIMU TOTPEOHOCTSIMH, HCIOJB30BAaTh COBPEMEHHbIE WH(DOPMAIMOHHBIE



TEXHOJIOTUH ISl TIOMCKAa M aHajlu3a y4eOHOH M Hay4HO-NOMYJSPHON HMH(GOpPMAIMH XUMHYECKOTO
COJICpKAHUS;

(hopMHpOBaHKHE U PA3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHSI,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
IIpHU IJIAHUPOBAHUHN U MIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCEHTA,

BOCIIUTAHHUE Y OOYJaIOIIUXCs YOSKIEHHOCTH B TYMAaHUCTUUYECKOW HANPABICHHOCTH XUMUU,
e€ BaXHOM pOJIM B PEIICHWU TJOOANbHBIX MNPOOJIEM pAlMOHAIBHOIO MPHUPOAOIOIb30BAHMS,
IOMOJIHCHUSA OJSHCPIrEeTUYCCKUX PCECYpPCOB M COXPAaHCHHA IIPUPOAHOIO0 PABHOBCCHUA, OCO3HAHUA
HEO0OXOIUMOCTH OSPEKHOTO OTHOIICHUS K MPHUPOJC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETECHUS
OIlbITa KMCIIOJIB30BAHUA TMOJYYCHHBIX 3HAHUU I OPUHATUA T'PpaMOTHBIX pemeHHﬁ B CUTyallHAX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B ydebnom mnane cpemHero oOmiero oOpa3oBaHusi mpeaMer «Xumus» 0a30BOr0 YpOBHS
BXOOUT B COCTaB HpeHMCTHOﬁ oOnactu «ECTGCTBGHHO-Hay‘IHble IpECaAMETBID).

OOmee 4YMCIO 9acoB, OTBEASHHBIX JUISI M3YYCHHS] XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO

obmrero oopazoBanus, coctaBiseT 68 yacos: B 10 kinacce — 34 gaca (1 gac B Henento), B 11 kimacce —
34 gaca (1 gac B HeZeIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHU4eCKONH XUMUM

[Ipeamer opranudeckoil XUMuU: €€ BOSHUKHOBEHME, Pa3BUTHE W 3HAYCHUE B IMOJIYYCHUU
HOBBIX BEUIECTB U MaTepuasioB. Teopus cTpoeHus: opraHuueckux coequnenuii A. M. byrneposa, eé
OCHOBHBIC T0JIO)KeHUs. CTPYKTYpHBIC (OPMYJIBI OPraHMYECKUX BemlecTB. [ OMOJIOTHS, H30MEpHs.
XuUMHYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o knaccupuKaMy OpraHUYECKUX BeliecTB. HoMmeHKIaTypa OopraHWYecKux
COCIMHEHUH (CUCTEMAaTHYeCKasi) U TPUBHAJIbHBIC HA3BAHUS BAKHEHIINX MpEICTaBUTEEH KIIACCOB
OpPraHUYECKUX BEIIECTB.

DKCHEepUMEHTATBHBIE METOJbI M3YYEHHUS! BEIIECTB W UX MPEBpAICHUN: O3HAKOMIICHHE C
oOpasramMu OpraHUYecKUX BEIIECTB W MaTepuajaMud Ha UX OCHOBE, MOJICIHMPOBAHHE MOJICKYJ
OpPraHWYECKUX BEIIECTB, HAOIIOIEHNE M ONMCAHNEe JEMOHCTPAIIMOHHBIX OTIHITOB TI0 MPEBPAIICHHUIO
OpraHWYECKUX BEIIECTB MPU HArpeBaHUH (IJIaBJIeHHUE, OOYTITMBAHKUE W TOPEHHE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psA. MeTraH M 3TaH — MpOCTEHIINe
MPEACTABUTENH AJIKAHOB: (PM3MUECKUE M XUMUUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUs U TOPCHHUS),
HaxO0’KJIEHWUE B MPUPO/IC, TIOJYYCHUE U TIPUMECHECHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUUECKUU psil. DTWIEH W MPONHIEH — MPOCTEeHIIne
MPEACTABUTENN AJKCHOB: (U3WYECKHE W XHMHYECKHE CBOMCTBA (pEaKIUu TUIAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIPATAIINH, OKHCJICHHS U TIOJTMMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Ankanuensl: OyramueH-1,3 u MertunOyragueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKUE
cBOMcCTBA (peakuus moaumepu3anun). [lomydeHne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHUH P, ANETHUIICH — IMPOCTEHIITII
MPEACTaBUTENbh AJKWHOB: COCTaB, CTpO€HHE, (DU3WYECKHEe M XHMHYECKHE CBOWCTBA (peaKIuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHECHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTEHUPOBAHUS W HUTPOBAHUS), TOJydeHHWE M TNpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoUCmMea (peakyuu 2ailoeeHUpO8aHUs U HUMPOBAHUs), NOYUeHUe U
npumenenue.  TOKCHYHOCTH  apeHOB. ['eHeTnueckas CBA3b  MEXAY  YIJIEBOJOPOJAMH,
MPUHAJICIKAIUMH K Pa3JIMYHBIM KJIACCaM.

[Ipupoanble UCTOYHUKU YriaeBoAOPoAoB. [IpuponaHblii ra3 u momyTHble HEQTSHBbIC Ta3bl.
Hedtp n e€ npoucxoxaeHue. CrocoObl nepepaboTKH HEPTHU: TTEPETOHKA, KPEKUHT (TEPMUYECKUM,
KaTaJuTHueckuit), nupoius. [IpoaykTel nepepaboTku HEPTH, NX IPUMEHEHHE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yroib U MPOIyKTHI €ro nepepaboTKu.

DKCHepUMEHTAIbHBIE METOJIbl WM3YYEHHUsSl BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3liamu mjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «VYromp», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB U TallOTEHONPOU3BOJHBIX, MPOBEICHUE MPAKTUYECKOW pPabOTHhI:
MOJTYy4YeHHUE 3TUIICEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnpie 3amaun.




Bbraucnienus no ypaBHEHHIO XUMUYECKOHM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIECTBA WJIM TIPOAYKTA PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOTHBIX
BEIIECTB WM TPOJAYKTOB PEAKIIHH).

Kuciaopoacoaep:xanme opranndeckne coeMHeHUs

[IpenenpHBIC OJHOATOMHBIC CIUPTHI. METAaHOJ W JTAHOJ: CTPOCHUE, (PUINYCCKUE W
XMMHYECKAE CBOWCTBA (PEaKIMH C aKTUBHBIMH METAJUIAMH, TaJIOTCHOBOJOPOJAMH, TOpPEHUE),
npuMeHeHHEe. BOOpOTHBIC CBSA3M MEXKIy MOJISKYJIaMH CIIUPTOB. JlelicTBHE MeTaHOJIa U ATaHOJa Ha
OpraHu3M 4YeJIOBEeKa.

MHOTOaTOMHBIC CIUPTHI. JTWICHIJIMKOIL W TIHUICPUH: CTPOCHUE, (PU3UYECKHE W
XUMHYECKUE CBOMCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMU METAJIaMH, KQueCTBEHHAs! peakius Ha
MHOTOATOMHbIE cnupThl). JlelicTBMe Ha opraHu3M uejoBeka. lIpuMeHeHue riuuepuHa U
STHJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJIEKYJIbl, (PU3NUYECKHE U XUMUYEeCKHe CBOicTBa. TOKCHYHOCTH (heHoJIa.
[Ipumenenue denoua.

Anpaerunsl U Kemowsi. DoOpMaNbAETH], aleTANbJICTHA: CTpOeHHe, (QU3NUYecKue u
XUMHYECKAE CBOWCTBA (peakiWW OKWCICHHS W BOCCTAHOBJICHHS, KAUECTBEHHBIC pEaKIIUH),
MOJTyYeHHUE U TIPUMCHEHHE.

OIHOOCHOBHBIE TIPEJICIbHBIE KapOOHOBBIC KUCIOTH.. MypaBbHHAs M YKCYCHas KHCIIOTHI:
CTpoeHHue, QU3NYSCKUE W XUMHUYECKHE CBOMCTBA (CBOWCTBA, 0OmMIME IS Kiacca KUCIIOT, PEaKITus
sTepuduKaKMK), TOAyYeHHe u mpuMeHeHue. CTeapWHOBas W OJICMHOBAas KHCIOTHI  Kak
MIPEJICTAaBUTEIIM BBICIITUX KapOOHOBBIX KHCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX
MOOIIIEE JENCTBHE.

CrnosxHble >QUpbl KaKk MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne xxupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: coctaB, KiaaccU(UKAIUsS YrIIeBOJAOB (MOHO-, TW- U ToJmcaxapunbl). ['moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTHM CTPOCHHS MOJIEKYINbl, (PU3UYECKHEe W XUMHUYECKHE
cBoMcTBa (B3aumoeicTBue ¢ ruapokcuaom meau(ll), okucienrne aMMuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBiIeHHE, OpPOKEHHE TJIIOKO3bI), HAXOXICHHUE B TNPHUPOJAE, INPUMEHEHHUE,
o6uosnorudeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemitono3a kak HmpupojaHble moiuMepbl. CTpoeHHe Kpaxmajia U LEJUIIOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaina (TUIpOoJIu3, KaYeCTBEHHAs PEaKIUsl C HOJO0M).

DKCIIepUMEHTAIbHBIE METOJAbl H3YyYeHHUS BEIIECTB M MX [MpEeBpalleHHil: MpoBeIeHuE,
HaOJI0/IEHUE U ONMCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHUE OdTaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX CIUPTOB
(B3ammojelicTBue mmIepuHa ¢ ruapokcuaoM menu(ll)), anpaerugoB (oKucIeHHE aMMHAYHBIM
pactBopom okcuga cepedpa(l) u rumpoxcunom meau(ll), B3aumoseiicTBue Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Brruncnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTMUECTBA UCXOJHOTO
BEIECTBA WJIM TIPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHIH).

A3oTcoepKale OpraHn4eckre CoeAMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuyecKkue coeAuHeHus. duznueckue U XUMHUYECKUe
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe TIWIMHA). buonormyeckoe 3Ha4YeHHWE AaMHUHOKHUCIOT.
[TenTuaer.



benku kak npUpoAHBIE BBICOKOMOJIEKYJISIPHBIE cOoeAMHEHHUd. llepBuuHas, BTOpUYHAs H
TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHME CBOWCTBAa OEJKOB: THUIPOJM3, JACHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKCIepUMEHTAJIbHBIE METOJbl M3YYEHHUS BEIIECTB M MX MPEBpALCHUN: HaOMIONEHHE |
ONHCAaHKUE AEMOHCTPALMOHHBIX ONBITOB: JACHATypalusi OCNKOB MPU HArPEBAaHHHM, IIBETHBIC PEaKIHH
OEJKOB.

BricokomoiieKkyJisipHbIe COeIMHEeHHs

OcCHOBHbIE TIOHSATUSL XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb NOJUMEPHU3ALMH, CPEIHSS MOJEKyIsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U OJUKOHACHC AL

DKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IPEBPALICHHUI: O3HAKOMJIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NpU U3ydyeHUM opranuyeckol xumuum B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HCIO0JIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHATUH, TaKk u
MOHATHM, SBISIOUIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO011ue ecrecTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KiaccuuKalus, MEepUOJTUYHOCTb, HAONIOJEHNE, H3MEpPEHHE, AKCIEPHUMEHT,
MOJEITUPOBaHUE.

®duznka: MaTepusi, JHEprus, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPreTHYEeCKU YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BElIeCcTBa, (PU3MUECKHUE BEIMYMHBI U €AMHMIIBI X
M3MEpEeHUsl.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (HOTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadusi: MuHEpasbl, FOpHbIE MTOPObI, MOJIE3HBIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

Texnosorusi: muiieBble MPOIAYKThI, OCHOBBI PALIMOHAILHOTO MUTAHMS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYEeCKUH 37eMeHT. AtoM. Sapo aroma, H30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTHYeckue ypoBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH
pacrmpeiesieHds 3JEKTPOHOB IO OpOMTAIsAM B aroMax 3JIEMEHTOB IEPBBIX YETHIPEX IIEPHOJIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema XumMudyeckux odnemeHros JI. U
MenpneneeBa. CBsi3b EpUOIUUECKOTO 3aKOHA U [lepronyueckol cUCTEeMbl XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa ¢ COBpPEMEHHON TEOpHUEH CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB M0 T'PYIIaM 1
nepuoaaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3M (KOBAJICHTHAs
HEeMoJIApHAas W TOJSpHAas, HOHHAs, MeTaliudeckas). MexaHu3Mbl 0Opa3oBaHHUS KOBaJCHTHOMN



XUMHUYECKON CBA3M (OOMEHHBI M JOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BalleHTHOCTS.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTANIMYECKMX PpEUIETOK. 3aBUCHUMOCTh CBOWCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o mucnepcHbIx cucremax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas a0
BEIIECTBA B PaCTBOPE.

Knaccugukanus HeopraHmyeckux coeauHeHui. HoMeHkIaTypa HEOpraHMYeCKHX BEIIECTB.
['eHeTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAICKAIINX K PA3JIUYHBIM KJIaCCaM.

Xumunueckas peakuus. Kriaccuduxanuss XMMHUYECKUX peakUMid B HEOPraHMYECKOW W
OPraHWYECKOM XUMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iMyHBIX (akTopoB. OOpaTUMBbIE pPEAKIUH.
Xumuyeckoe paBHOBecue. DaKkTOpbl, BIHSIONIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekrponuTudeckas aucconuarnus. CunpHbie U ciabbie AMeKTpodauThl. Cpema BOJTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IEJTOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCHEepUMEHTATBHBIE METOJbl M3YYEHHUs BEIIECTB M WX TMPEBPAIICHUN: JIEMOHCTpAIHs
tabmui «llepuommyeckass cucrema xumuueckux odmemeHToB JI. WM. MeHnneneeBa», u3ydeHue
MOJIENIe KPUCTAUIMUECKUX pemeToK, HaOMIOJACHHE W ONHWCAHHWE JACMOHCTPAllUOHHBIX W
Ja00OpaTOPHBIX OMBITOB (Pa3lIOKEHHE TEPOKCHAAa BOJOPOJAa B TMPHUCYTCTBUHM KaTalu3aTopa,
ONpENIETICHUE Cpebl PacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO WHJMKATOpa, PEaKLHH
HOHHOTO OOMEHA), TpPOBEIEHWE MpPaKTUUECKOW paboThl «BiusHue pa3nu4HBIX (AKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel Mo ypaBHEHUSM XMMHUYECKUX PEaKUWW, B TOM YHCIE TEPMOXHUMHYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxenune HemeraiioB B Ilepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa M 0OCOOEHHOCTU CTpOE€HHS aToMOB. (DU3NYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponus HEeMETasuIoB (Ha MpUMeEpPe KUCIopoia, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBONCTBA BAaXKHEHIIMX HEMETalIOB (TalloreHOB, cepbl, a3oTa, ¢ocdopa,
yriaepoaa U KpPEeMHHUS) U UX COCAUHEHHH (OKCHIIOB, KHUCIOPOICOEPKAIINX KUCIOT, BOAOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)XKHEMIINX HEMETAUIOB U UX COEIMHEHUM.

Meramnsl. [lonoxxenne meramios B [lepuonnueckoii cucteme XxuMuueckux 3nementos /1. W.
MenpeneeBa. OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JOYEK aToMOB MeTamioB. OOiue
¢busnueckue cBoicTBa MeTamsioB. CrlaBbl METAUIOB. DIEKTPOXUMHUYECKHM psAl HaNpsOKEHU
METAaJJIOB.

XUMUYECKHE CBOICTBAa BaXHEUIIUX METaUIOB (HATpui, Kajuil, KaJblUid, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Moay4YeHus MeTaioB. [IpuMeneHe MeTamioB B ObITY U TEXHUKE.

DKCnepUMEHTaIbHBIE METOAbl U3yYEHUS BELIECTB U UX MPEBPALICHUN: U3YYEHHE KOJUICKIIUU
«MeTaisl ¥ CIUIaBbl», 00pa3l0oB HEMETAJIOB, PEIICHUE SKCIIEPHUMEHTANBHBIX 3a/1a4, HAOM0ICHIE



U OIHCaHWE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE TUAPOKCHIA
IIOMHHMS C paCTBOpPaMH KUCJIOT U LIEJI0UEN, KaYECTBEHHbIE PEAKIIMM HAa KaTUOHBI METAJIJIOB).

Pacuérnsble 3amaum.

Pacuérbl Macchl BemecTBa Uiau 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUX B PEAKIUH BEUIECTB, pacuéThl Macchl (00bEMaA, KOJIMYECTBA
BEIIECTBA) IPOYKTOB PEaKIUH, €CJIU OJHO U3 BEUIECTB UMEET PUMECH.

XuMHUS U KU3Hb

Ponp xumum B 0OecrieUeHUH 3KOJIOTMYECKOM, SHEPTeTHUECKOW M MHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuuHebL. [IoHATHE 0 HAYYHBIX METOAAX ITO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUN.

[IpencraBnenust 00 oOLUIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOIO MOJIYYEHHUS Ba)kKHEHIINX
BEILIECTB.

YenoBek B MHMpE BEIIECTB M MATEpUAJIOB: BAXXHEHIIME CTPOUTENIBHBIE MAaTEPHAIIBI,
KOHCTPYKIIMOHHBIE MaTEpHANIbl, KPacKW, CTEKIO, KepaMHKa, MaTepuanbl Ui DIIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE YI0OpEHUSI.

XHMHS M 30pOBbE YEJOBEKA: IpaBUjIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaTosB,
IpaBuiia 6€30MacHOTO MCMOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBs3€HM MpU U3ydyeHUu oOIield 1 HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCI0JIb30BAHHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U
MTOHATHH, SBIIAIOIIMXCSA CHCTEMHBIMH JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAy4YHbIE TIOHATHSA: HAy4HBIN (pakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CHUHTE3, Kiaccu(ukanus, MepUOJUYHOCTb, HAOIIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpPEHUE, SABIICHUE.

®usnka: MaTepus, JHEPrus, Macca, aToM, JJEKTPOH, INPOTOH, HEUTPOH, HWOH, H30TOI,
PalMOAaKTUBHOCTh, MOJIEKYJIA, DHEPreTUYECKHl ypOBEHb, BEIIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IUMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosorus: kjeTrka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE IOPO/IbL, TIOJIE3HbIE HCKOIIAEMbIE, TOIIMBO, PECYPCHI.

TexHosorus: XUMHUYeCKasi MPOMBIIIIEHHOCTh, METAJTYPIUs, MPOU3BOACTBO CTPOUTEIIBHBIX
MaTepHasoB, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IUIIeBas IIPOMBIIIJIEHHOCT,
(bapMmarieBTHUECKasi IPOMBIIIICHHOCTb, IPOU3BOACTBO KOCMETHUYECKHX MIPENapaToB, IPOU3BOJICTBO
KOHCTPYKLMOHHBIX MATEPUAJIOB, 3JIEKTPOHHAS IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS
porpaMM CpeaHero oomiero oOpa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM AJisl pa3pabOTKU IJIaHUPYEMbIX Pe3YyJIbTaTOB OCBOEHMS IIPOrpaMm
cpeanero o0riero o0pa3oBaHUs SIBIISIETCSI CUCTEMHO-IESITETLHOCTHBIH MOIXOI.

B cootBercTBUM € CHCTEMHO-/EATEIBHOCTHBIM IOJAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUA» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus BbIIEICHbI
CJIETYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHICKOW TPaXJAHCKOW HJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKJAEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOy4aroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, MPUCYUIUMHU LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHus;

HaJIM4Yue NMPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTypbl U CIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeIMeTa «XUMUS) JOCTUrAlOTCs B €IMHCTBE y4eOHOM
U BOCIIUTATEIbHON NEATENbHOCTH B COOTBETCTBUUM C T'YMaHUCTHUYECKHMMHM, COLUOKYJIBTYPHBIMHU,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMH POCCHICKOTO TIpaXkJaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH U IpaBWJIaMM IOBEICHHUS, CIIOCOOCTBYIOUIMMM IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMuHOCTHBIE pe3ynbTaThl OCBOCHMs IpeaMera «XHMHUA» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIbITA IO3HABATEJILHOM U MPAKTUYECKOH eATETbHOCTH 00yUaroIuXCcs [0 pealn3aluy IPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs OOYYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U OOS3aHHOCTEH, yBaXKeHMs K
3aKOHY U MPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpMax W MpaBWIaX MEXJIMYHOCTHBIX OTHOILEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENIBHOCTU IPU CO3/aHUM YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH NMOHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JJOTUKY M apryMEHThI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBaKEHHsI K IIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUS XUMMH,
OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT JUINTENIbHBIX HAOII0IeH!H, KPOTIOTINBBIX
9KCIEPUMEHTAJIbHBIX [IOUCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;



WHTEpeca U TIO3HABATEILHBIX MOTHBOB B TIOJyYEHUU U MOCIIEAYIONIEM aHanu3e nH(GopManuu
0 MEePEeIOBBIX JOCTHKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMH, CBS3aHHBIC C XHMHYECKUMH SIBICHHUSMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TIOBEJICHHME M IIOCTYNKH CBOMX TOBAapUIEd C TO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUNA ITUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEW 370poBOTO W OezomacHOro oOpa3a J>KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTr0IeHUs TIpaBUII OE30TIaCHOTO 0OpaIleHns C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU
U B TPYJAOBOM JNEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TPaBWJI WHIUBUIYaTbHOTO U KOJIJIEKTUBHOTO O€30T1aCHOTO MOBEICHUS
B CUTYAIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TOCJEICTBUN M HENPHUATHS BPEAHBIX TMPUBBIUEK (YHIOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKOW  JIeATETHLHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PENICHMH MPAKTUYECKUX 3a/ad  COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3ydeHHI0 TIpodeccuil pa3inuyHOro pojia, B TOM YHCIe Ha OCHOBE
MPUMEHEHHUSI TPEIMETHBIX 3HaHUH 10 XUMHUH;

YBa)XEHUSI K TPYLy, JIOASIM TPya U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAIbHOW TPaeKTOpPUHU OOpa3oBaHMsl, Oymyrieit
npodeccun U pearn3alyyd COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rH4YeCKOro BOCIIMTAHUA:

9KOJIOTHYECKU I1€JIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3emIie;

MOHUMAaHUs TJI00ANIbHOTO XapakTepa AIKOJIOTMYECKUX MPOOSeM, BIUSHUS IKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAaHHS HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTIKEHUNH XUMHUH JUIsl PELICHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS ACUCTBHIA, NPUHOCSIIUX BpEeA OKpPYXKaIoLleH NPUPOTHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJOTMYECKUE TOCIEACTBUA MPEIIPUHUMAEMBbIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJu4Musl Pa3BUTOrO HSKOJIOTMUECKOTO MBIIIJIEHUS, SKOJOTHYECKOM KYIbTYphl, OIbITa
JESATEIBbHOCTH  3KOJOTMYECKOW  HAIlpaBJI€HHOCTH, YMEHHUS  PYKOBOJICTBOBATHCS MMM B
MO3HABATEIHbHON, KOMMYHUKATUBHOW M COLIMATBHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIIeCTBEHHOU MPaKTUKU;



MOHMMAaHUS CHEHUPUKH XUMHHM KakK HAyKd, OCO3HaHuMA e€ poiau B (opMHUpOBaHUH
paMOHATFHOTO HAaYYHOTO MBIIUICHHUS, CO3/IaHUH ILIEJIOCTHOTO IMPEJICTAaBICHHUS 00 OKpYXKarolieM
MHpE KaK O €IMHCTBE MPUPOIBI U YEJIOBEKA, B IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEHW U PELICHUN
po0OsieM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOKIEHHOCTH B 0CO0O0W 3HAYMMOCTHM XHMHMH JUISI COBPEMEHHOM UMBWIM3ALUU: B €€
I'YMaHUCTHYECKOW HANpaBiICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepuanbHON
KYJIBTYpHI, PEIICHUH TIOO0ATBHBIX MPOOJIEeM YCTOMYMBOTO pPAa3BHTHSI UYEIIOBEUECTBA — CBHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBON M HKOJOTHYECKON 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBHH YCIEIIHOTO TPY/a U 3KOJOTHYECKH KOM(MOPTHOH KMU3HU KaXKI0TO YeHa 00IIeCcTBa;

€CTECTBEHHO-HAy4YHOM TI'PAaMOTHOCTH: IIOHMMaHWsA  CYIIHOCTH  METOJOB  ITO3HAHWI,
UCTIOJIb3yEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJYYaeMbIe 3HAHUS JUIS
aHaJIn3a U 00bSICHEHNUS SIBIICHUN OKPY)KAIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTtb 000OCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HaY4HBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbIO
ITOJTy4E€HUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIBHO MCIOJb30BaTh XUMUUECKHE 3HAHMS JUIsl pelIeHus: podsieM B
peanbHBIX KU3HEHHBIX CUTYaLNAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIBHOCTH;

TOTOBHOCTH W CHOCOOHOCTM K HENPEephIBHOMY OOpa3oBaHUI0 U C€aMOOOpa30BaHUIO, K
aKTUBHOMY IOJIy4YE€HHUIO HOBBIX 3HAHUI M0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpPyZa B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaThl OCBOCHHS YIeOHOTO IIpeaMeTa « XUMHUA» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYYAIOMIMXCA MEXAUCHUIIIIUHAPHBIE
(MexTnpeaMeTHbIE) OOIIeHayYHbIe OHSTHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(uKy METOJO0B IO3HAaHHUA, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO,
SHEprusi, sBJIEHUE, IMPOLIECC, CUCTEMa, Hay4yHbId (aKT, MPUHIUM, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCieloBaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcajbHble yueOHbIE ACHCTBUS (II03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHbBIE),
obecnieunBaromue GopmMupoBaHue (QPyHKIMOHAIBHON T'PAMOTHOCTH M COLMAIbHOW KOMIIETEHIIUU
00yJaroImXcs;

CHOCOOHOCTh ~ OOydaroluXcsi ~ HMCHOJb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCalbHbIe Yy4yeOHbIE JCHCTBUS B I[O3HABATEIbHOU U
COLIMANILHOM MPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl  OTPAXAIOT OBIAJCHHUE YHHUBEPCAIbHBIMU  Y4COHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIbHO  (pOpMyNHUpOBaTh W  aKTyallU3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh IeNU MACATeTbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;



UCTOJb30BaTh MPU OCBOCHUHM 3HAHMKA MPHUEMBI JIOTHUECKOTO MBIIUICHUS — BBIJCIATH
XapakTepHble MPHU3HAKM TOHATHA M  YCTAaHABIMBAaTh WX  B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MOHIATUS 151 00bSICHEHHS OTJACIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KJIacCU(UKAIIMH BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHTH JIOTHYECKHE pacCYKICHUs (MHAYKTUBHBIC, EIYKTUBHBIC, 110 aHAJOTHHU), BBISBISTDH
3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh B IPOIECCEe TMO3HAHUS, HMCIOJIb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, MPe0OpPa30BBIBATh MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 3JEMEHTA,
XuUMu4eckass (opMmyna, ypaBHEHHE XHUMHUYECKOW pEaKIMW — TPH PEIICHHH Y4eOHBIX
MO3HABATEIBHBIX W MPAKTUYECKHUX 33/a4, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIC TPEIACTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKHE €HCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

dopmynmupoBaTh IETH W 3a/Ja4d  MCCIENOBAHMSA, WCIIOJIB30BaTh TIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIE BOTIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUTS
(hOopMUPOBAHHS THITOTE3HI IO MPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BIIQJIETh HABBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHHWS W TIPOBEICHHUS YYCHUYCCKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOJAaTh 3a XOJOM TMpOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTb 0O00OIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O TPOJIEIIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIAEAOBATEIbCKOM M MPOEKTHOW  ACSITEIBHOCTH,
MPOSIBIIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOWCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMALUU (HaydHO-TIOMYJspHAsl JIUTEpaTypa
XMMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHera), aHaIM3UpPOBATh
nH(OPMALIMIO Pa3NUYHBIX BUAOB U (QOpPM MpeACTaBlICHUS, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTbD;

(dbopMynupoBaTh 3anpockl W NPUMEHATh pa3IUyHble METOAbl MpPU IOUCKE U OTOOpe
uHpopmMalny, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MpHOOpETaTh OMBIT HCIOJb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMy MpeAcTaBlieHus HHPOpPMAHUH (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBe CpeAcTBa MpH paboTe ¢ XUMHYECKOU
uHpopMaluen: TPUMEHATh MEXIpPEAMETHbIEe (hU3nYecKne U MaTeMaTUYEeCKHe) 3HAKU U CHMBOJIBL,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMH:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYX/JaeMOH TeMbl B XOJl€ JHajora W/WIU JAUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OpMynIHpoBaTh CBOM TMPEITIOKEHUS OTHOCHUTENBHO  BBITIOJHEHUS
MPEUI0KEHHOHN 3a71auH;



BBICTYNIaThb C IIPE3EHTALMEN pe3yJbTaTOB I03HABATEIbHONW JAEATEIbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUH XUMUYECKOIO SKCIIEPUMEHTA,
IPAaKTHYECKON pabOThl 10 MCCIIEOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB, pealu3aluu yuyeOHOIro
npoekrta U (OpMYyIHpPOBATh BBIBOJBI IO pe3ylbTaTaM IMPOBEIEHHBIX HCCIECAOBAHUN MyTEM
COTJIACOBAHUS TIO3ULUI B X0/ 00CYX/IeHUS 1 0OMEHAa MHEHHSIMH.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiITUBHBIMH 1eICTBUAMM:

CaMOCTOSITEJIBHO IJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO II03HABATEJIbHYIO JIEATEIbHOCTD,
omnpezensds €€ LEIM U 3aJa4d, KOHTPOJMPOBATb U II0 MEpPE HEOOXOIUMOCTH KOPPEKTUPOBATh
Mpe/UlaraéMblii  aTOPUTM JCUCTBUI TPU BBHIMOJHEHUH YYEOHBIX M HMCCIIEAOBATEILCKUX 3aJad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA COCO0 MX pemeHHus ¢ Yy4€TOM TOJYYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

MHNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOECHHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpPa, POJI XMMHUHU B TIO3HAHWUHW SIBJICHUN TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS U
KYJIbTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOUN il  peIIeHUs
MPAKTUYECKUX 3aJad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U
MPUPOIHOM Cpee;

BJIaJICHUE CUCTEMOW XUMHMYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMUYECKHIl 3JIEMEHT, aToM, »JJEKTpPOHHas 000JIoYKa aromMa, MOJIeKylla, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XMMHUYECKas CBs3b, CTpyKTypHas ¢opmyna (pa3BEpHyTas U
COKpaIEHHas1), MOJIb, MOJISIpHAsE Macca, MOJISIPHBII 00bEM, YrIIepoIHBbIi cKeleT, (yHKIIMOHAIbHAsS
rpynna, pajukai, U30MepHUsi, U30MEPbI, TOMOJIOTMYECKHUH Psi/l, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO
1 a30TCOJEpPIKALIUE COCTMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TeopHsi CTpoeHHs opraHumveckux BemectB A. M. bytieposna,
3aKOH COXPAHEHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH;
MHPOBO33PEHUYECKHE 3HAHUs, JIekKAIIMe B OCHOBE IOHMMAHMS MNPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBICHUH, (DAKTOJIOTUYECKUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCMOJb30BAaHUHM BAXKHEHIIMX OPraHUYeCKUX BEHIECTB B OBITY U MPAKTHUECKOU
NESATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATH MX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MNOHATUS MHPU OMNHCAHUM COCTaBa, CTPOCHUS HU
MpeBpaIICHUN OPraHUYeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHMUYECKYI0 CHMBOJUKY [UISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaméHHOi) (GopMyll OpraHuYecKrX BEIIECTB U
YPAaBHEHUN XMUMHUYECKUX PEaKLWW, U3rOTaBIMBATh MOJCIM MOJIEKYJ OPraHUYECKUX BEIIECTB IS
WJUTIOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPHHAUICKHOCTh H3YyYEHHBIX OpPraHMYECKHUX
BEIIECTB IO HX COCTaBy U CTPOCHHIO K OMNpENeNEHHOMY KiIacCy/TpyIie COeIuHEHUN
(YyrineBoAopo/ibl, KUCIOPOA U a30TCOACPKAIIUE COCTUHEHHUS, BBICOKOMOJIEKYISIPHbIE COCTUHEHNUS),



JIaBaTh MM Ha3BaHMA 1O cucrtematnueckoir Homenkinatype (IUPAC), a Ttaxke mnpuBOIuTH
TPUBUAIbHbIE HA3BaHUS OTJIENIbHBIX OPraHMYECKUX BEIIECTB (STUIJIEH, IPOIMUJIEH, AalETHIIEH,
STUJICHIJIMKOJIb, TIIUIEpUH, (peHo, GopMabaeruy, aneTaibIeria, MypaBbUHAs KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAsI KUCIOTAa, CTEAPMHOBAS KHCJIOTA, III0K03a, (PpyKTO3a, Kpaxmal, MeJUII0JI03a,
[JIUIUH);

C(OPMHUPOBAHHOCTh yMEHHS OINPENEeNATh BUABI XWMHUYECKOH CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

COPMHUPOBAHHOCTh YMEHHUSI TNPUMEHSTH TIIOJIOKEHUS TEOPHH CTPOSHHUS OPTraHUYECKUX
BemecTB A. M. BbyrnepoBa ansi oObsICHEHHsS 3aBHUCHMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PN3NIECKUE M XUMUIECKIE
CBOMCTBa THUIHMYHBIX MPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH,
STWJICH, TPOMWJIEH, aneTwieH, OyramueH-1,3, metunOyraauen-1,3, OeH307, METaHO], 3TAHOI,
STUJICHTJIUKOJb, TIUIEPUH, (PEHOJI, aleTalbJeru]l, MypaBbuHas U YKCYCHas KHUCIOTHI, TJIIOKO3a,
KpaxMmaJj, LeJUII0J03a, aMUHOYKCYCHasi KHCIIOTa), WUIIOCTPUPOBATh M€HETHYECKYIO CBSI3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKIHMH C HCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyur;

c(OpMUPOBAHHOCTh YMEHHS XapaKTeprU30BaTh UCTOUHUKU YIJIEBOJIOPOJHOTO ChIPbS (HE(TH,
MPUPOJHBIN Ta3, yrojb), CIOCOObl UX NepepalOTKHM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BHIYMCIEHUS IO XUMUYECKUM YPaBHEHHSIM (MacCCHI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MJIU MPOJIYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB UM POAYKTOB PEAKIIMHN);

c(hOpMUPOBAHHOCTh YMEHHUM BJIAJAETh CHUCTEMOM 3HAHWM OO0 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHHUS, UCTIOJIb3YEMbIX B XMMHHM IIPU U3YYEHHUH BEILECTB M XMMHUUYECKUX SIBJICHUH (HaOJt0JeHue,
U3MEpEHNe, SKCIEPUMEHT, MOJEIUPOBAHKE), UCIIOIb30BAaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS IS
INPUHATUS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BELIECTBAMU M MX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCT YMEHHUI COOJNIOJATh IpaBUja MOJIb30BAHUSA XMMUYECKOH NOCYIOH U
na0opaTOpHBIM 00OPYJIOBAaHUEM, A TAaKXKe MpaBuiia O0OpallleHUs] ¢ BELIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSAMU IO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OIIBITOB;

C(OPMHUPOBAHHOCTh YMEHWHM IUIAHUPOBAaTh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHuss OpraHMYeCKUX BEIECTB NPU HArpeBaHUH, IOJYYEHUE STHIIEHA M H3Yy4EHHE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKLIMM OPTaHUYECKUX BELIECTB, JA€HATypalus OEJIKOB IPH HarpeBaHMH,
LIBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHUKU O€30MaCHOCTH IPpH OOpaIlieHuu
C BelleCTBaMM M JaOOpaTOPHBIM OOOPYAOBAaHHEM, IPEACTABIATh PE3yAbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3aluch YpaBHEHUH COOTBETCTBYIOLIUX peakuuil u (GopMmyaupoBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(popMarmio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTEpHET U APYTUX);

Cc(OPMHPOBAHHOCTh yYMEHHMH cOOMIOAaTh MpaBUia OSKOJOTHYECKH 11€71eco00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOH JEATENBbHOCTH B MLEISAX COXPAaHEHHMsS CBOEro 370pPOBbS U
OKpPY)KaOIIEH NMPUPOJHOW Cpezpl, OCO3HABAaTh OINACHOCTb BO3ACHCTBHUS Ha >KMBBIE OPraHU3MBI
OTIPEAEIEHHBIX OPraHUYECKUX BEILECTB, MOHMMas cMblcia nokaszarens 11K, noscHaTe Ha npumepax
CrocoObl YMEHBIIEHUS U MIPEIOTBPALICHUS UX BPETHOTO BO3ICHCTBHUS Ha OPTaHU3M UEJIOBEKa,;



JIIsL O6yanOIHHXC$I C OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3J0POBbsA: YMCHHC IPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJaX NO3HAHUA BCIICCTB U XUMUUYCCKUX HBHCHHﬁ;

JUISL CJICTIBIX M CIAO0OBHISAIINX OOy4aIONIUXCS: YMEHHE HCIOJIb30BaTh PENIbe(h)HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvcu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHBIe pe3yabTaThl OCBOCHUSI Kypca «OO011as 1 HEOpraHnyeckasi XuMuUs» OTPakaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUN: O XHMMHYECKON COCTABJISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SIBIICHUU TPHUPOJIBI, B (HOPMUPOBAHUM MBIIUICHHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOM TI'pPaMOTHOCTH, HEOOXOJAMMON JUIsl pelIeHUs
MPaKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO0 U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOI XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOLINE TOHSTHS
(XMMUYECKHUIl JIEMEHT, aToM, M30TOI, S-, P-, O- IEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIM 0OBEM, BaJEHTHOCTb, 3JEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIIECHHUS,
XUMHYECKasi CBs3b (KOBaJIEHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
pemérka,  THUOBl  XUMUYECKMX  peakUuid,  pacTBOpP,  DJEKTPOJMTHI,  HEIIEKTPOJIUTHL,
ANIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOH peaklnu,
XMMHUYECKOE pABHOBECHE); TEOPUHM U 3aKOHBI (TEOpUS DIIEKTPOJUTHYECKOW JHCCOIMALINY,
nepuoandeckuil 3akoH J[. M. MeHeneeBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPaHEHUs
U TIpEBpALLEHUs] SHEPTUU NMPHU XUMHUYECKHX PEaKlHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMHUHU, MAPOBO33PEHYECKHE 3HAHUS, JIEKAIME B OCHOBE TIOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBIEHUHM, (DAKTOJIOTUYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaKHEMIIUX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUMN BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLME MOHATHUS MPU ONMCAHUN HEOPTAaHMYECKUX BELIECTB
U UX NPEBPALLECHUN;

cOpMUPOBAHHOCTh YMEHMI HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY MJIi COCTaBIICHUS
(bopMyIT BEIIECTB U ypaBHEHUH XMMHYECKHX PeaKIMii, cucreMaTrueckyro HomeHkmatypy (IUPAC)
U TPUBUAIbHBIC HAa3BaHMs OTJCJIbHBIX HEOPraHMYECKHUX BEIECTB (yrapHbIN ra3, yrieKUCIbIi ras,
aMMuak, raiméHas U3BeCTh, Heral€Has U3BeCThb, IUThEeBasl COJa, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI OIpENesiTh BAJICHTHOCTh U CTENEHb OKUCICHHSI XMMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U (KOBaJiEeHTHAasi, MOHHAs,
MeTaJIn4yeckasi, BOJOPOAHAs) B COCAUHEHUSAX, THI KPHUCTAJUIMYECKON PEmETKH KOHKPETHOTO
BellleCTBA (aTOMHAasi, MOJIEKYNIApHAs, HOHHAs, METaJUIM4YecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh HEOPTaHMUECKUX BEIECTB IO
UX COCTaBy K ONpeAEIEHHOMY KIacCy/TpyIlIe COeIMHEHHUH (MpOoCThle BElecTBa — METAJUIbl U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH pPacKpbIBaTh CMBICT Mepuoanyeckoro 3akoHa JI. . Menneneena
U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBbHYIO U TPOTHOCTUYECKYIO (DYHKIUH;

c(OPMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
aneMeHToB 1—4 nepuonos Ilepuoanueckoii cucteMbl xuMuueckux anemeHToB J[. M. Menneneesa,



UCIIOJIB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHMTANINY, «IHEPreTUYECKHE YPOBHH», OOBSACHSATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COECIUHEHHI MO Nepuojam u
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XUMHYECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAHUE T'€HETHYECKOU
CBSA3M MEXJy HEOPraHWYECKUMHU BEIIECTBAMHM C TIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIU;

cOPMHUPOBAHHOCTh yMEHHS KIACCH(PUIMPOBATh XHUMHYECKHUE PEAKIHH 110 Pa3IUnIHBIM
MpU3HAKaM (YUCILY U COCTaBy pearupyrolinuX BEIIEeCTB, TEIIOBOMY 3P (}EKTy peakiuu, U3MEHEHUIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTABISITh YPABHEHHS PEAKIM Pa3IUMYHBIX THUIIOB, MOJHBIC U
COKpAaIEHHbIE YpaBHEHHS] peaklUi HMOHHOTO OOMEHAa, YYUThIBas YCIOBHUS, HPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHM NMPOBOIUTH pEaKLUH, MOATBEPKIAAIOIINE KaYeCTBEHHbIN COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILECTB, paCIO3HAaBaTh OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN pPaCKpbIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM pEaKkIHMH OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIIeHHs XHUMHYECKOr0o paBHOBECUS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepu30BaThb XMMHUYECKUE MPOIIECCHI, JEKaIIe B OCHOBE
MPOMBIIIJIEHHOTO TOJYY€HHUsI CEepHOW KHUCIOTHl, aMMHuaka, a Takke CGHOPMUPOBAHHOCTD
npeacTaBieHU 00 oOUMX HAy4YHBIX MPHUHIMIAX M SKOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh yYMEHUW TPOBOJUTH BBIUMCICHUS C UCIHOJb30BAHUEM TOHATHUSA
«MaccoBasi JI0Jisl BEIIECTBA B pacTBOpE», 00bEMHBIX OTHOIICHHM ra30B MPU XUMUYECKUX PEAKIUsX,
Macchl BelllecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacCTBYIOUIUMX B PEaKIUU BELIECTB, TEIUIOBOTO 3¢ ¢deKTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHUsl MACChI BELECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh yYMEHHUH COONMIOJaTh NpPaBHJIA MOJIB30BAHUS XUMUYECKOW IMOCYI0M U
nabopaTopHbBIM 000PYAOBAaHHUEM, a TaKXKe MpaBWia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBHUHU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATb M  BBIMIOJNHATH XUMHUYECKUH HOKCHEPUMEHT
(pasnokeHue MepoKCUAa BOAOPOJIa B MPUCYTCTBUH KaTallM3aTopa, ONpeAeeHHe Cpelibl pacCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAWKATOPA, BIUSHUE PA3NUYHBIX (AKTOPOB HA CKOPOCTh
XMUMHYECKOHN peakiny, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, HAa KAaTUOH aMMOHHSA, PEUIEHUWE HSKCIEPUMEHTAJbHBIX 3a7ad IO TeMaMm
«Metamiel» u «Hemetaquib»y) B COOTBETCTBMM C MpaBUJIAaMM TEXHUKH O€30MACHOCTH NpU
oOpalleHUH ¢ BeLIeCTBaMU U J1a0OpaTOpHBIM O00OpPYIOBaHMEM, NPEACTABIATh Pe3yIbTAThI
XMMUYECKOTO OJKCIepUMEHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX Pe3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAJIU3UPOBAaTh XUMHUECKYI0 MH(OpMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MacCOBOW KOMMYHMKALUU, IHTepHET U Jpyrux);



c(OPMHUPOBAHHOCTh yYMEHHH COONMIOAATh TpaBUjIa OSKOJOTHYECKH LIEIeco00pa3HOro
MOBEACHUS B OBITY W TPYJOBOW JEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 3JIOPOBBS U
OKpYXalolled MPUPOTHON Cpesbl, 0CO3HAaBaTh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OPraHU3MbI
ONpeIeIEHHBIX BELIECTB, MOHUMas cMmbich mokazarens [IJIK, mosicHsAT, Ha mpumepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOTO BO3/ICHCTBHS HAa OPraHu3M YeJIOBEKa;

T OOy4JaromuXCcs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE MPHUMCHSTH
3HaHUs1 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHMS BEIIECTB U XUMHYECKHUX SBJICHHIA;

JUISL CIIETIBIX M CIA00BUIAIIMX OOYYAIOUIUXCS: YMEHUE UCIOJIb30BaTh PEbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue

Ne (undposbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakTnyeckue

n/n Bcero o0pa3oBaTe/bHbIC
NporpamMmbI padoThI padoThbI

pecypchl

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHu4ecKOi XMMHHU

[Ipenmer
OPraHNu4eCcKou
xumun. Teopus
11 CTPOEHHUS
OpPraHNYEeCKUX
coemHeHu A.

M. bytiepoBa

Hroro no pazneny

Paspgen 2. Yriesogopoabl

[IpenenbHble
2.1 YTJIEBOIOPOIBI —
aJIKaHbBI

Henpenenbabie
YTJIEBOIOPO/IBI:
2.2 AJIKEHEI,
aJKaJaueHBI,
AJIKHUHBI

53 ApoMaThdeckue
' YIJIEBOIOPOIbI

[Tpupoueie
HCTOYHUKH

24
yIIEBOJIOPOJIOB U

UX mepepadboTKa

Hroro 1o pasaciy

13

Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cruptsl. DeHon

3

AJbIernabl.
KapOonoBeie
3.2 P

KHCJIOTHL.

CrnoxHble 3¢upbl

3.3 VYraeBoasl




Wroro mo pazneny 13

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCIUHCHUSA

AMUHBL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Wroro mo pazueny 3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

[mactmaccel.
5.1 Kayuykun. 2
Bosokna
Wroro mo pazueny 2
OBIIEE
KOJIMYECTBO YACOB 34 2
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudpossbie)
pa3aeyioB U TeM Konrpouabsnbie | IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMporpamMmMbl padoThsI padoThbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnonnyeckas 3
cucremMa
XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEIIlECTBA.
1.2 B 4
Mmuoroo6pasue
BEIIIECTB
XHUMHUYECKUE
1.3 6 1 1
peakuuu
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Meramibl 6 1
2.2 Hemerans 9 1 1
CBs3b
HEOPraHMYECKUX
2.3 P 2
Y OPraHUYECKUX
BEILIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHSA U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE
KOJIMYECTBO YACOB 34 2 3
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