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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMa 1O XMMHUM Ha YypOBHE CpemHEro ooOmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 o6Opa3oBanuu B Poccuiickoit denepanuny,
TpeOoBaHUN K pe3yibTaTaM OCBOEHUS ¢eaepanbHOH 00pa30BaTeIbHOW MPOrpaMMBbl CPEIHEro OOIIero
obopaszoBanus (POII COO), npencraBiaeHHbIX B DeaepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIIbHOM
crangapte COOQO, ¢ yuérom KoHuenuuu npernoaaBanusi y4eOHOTO IpeaMeTa « XUMEs» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit ®denepanuu, pearu3yONMX OCHOBHBIE 00pa30oBaTelIbHBIC MPOTPAMMbBI, U
OCHOBHBIX TosioxkeHui «Ctpateruu pazButusi Bocnutanus B Poccuiickoit @enepaunu Ha nepuon a0 2025
roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOIOB K pa3pabOoTKe MporpaMmbl MO XHMHH, K OIpPEAETICHUI0 OOIIel CTpaTeruu
oOy4deHusi, BOCHUTAHUS M PAa3BUTHS OOYYaIOIIUXCS CpeACTBAMH yueOHoro mpeamera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTyanbHble monoxeHus @OIOC  COO o
B3aMMOOOYCIIOBIEHHOCTH LI€JeH, COAep)KaHus, pe3yJbTaToB o0OydeHUs M TpeOOBaHMH K YpPOBHIO
MOATOTOBKU BBIITYCKHUKOB.

XuMudeckoe o00pa3oBaHME, I[IOJIy4aeMOe BBIMMYCKHHKaMH 0O0IIe00pa3oBaTelbHON OpraHu3aluu,
SBIISIETCS HEOTHEMIIEMOW YacCThIO MX 00pa30BaHHOCTUA. OHO CIY)KUT 3aBEPIIAIOIINM ITAIlOM peaTn3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPHUCYLIMX ILEJIOCTHOH CHCTEME
XUMHYECKOT0 OOpa3oBaHMs. DTH LIEHHOCTH KacaloTci IMO3HAHUS 3aKOHOB MPUPOJIbL, (HOPMUPOBAHUS
MHUPOBO33PEHUs M OO0IIeHd KyIbTyphl 4YeJIOBEKa, a TaKkKe JKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K
CBOEMY 3JI0pOBBIO M MPHPOJIHON cperne. Peannsyercs xumuyeckoe o0pa3oBaHUE OOYYAIOUINXCS HA YPOBHE
cpeanero obmiero oOpa3oBaHMs CPENCTBAMH Y4eOHOTO IMpeamera «XHMHUs», COAEp)KaHHE M IOCTPOSHHE
KOTOpPOTO OIpeAeTeHbl B MPOTrpamMMe MO XUMHH C Y4YETOM chelnu(UKd HAyKd XUMHH, €€ 3HaueHUs B
MO3HAHUM MPUPOJIBI U B MaTepUATbHON KU3HU OOIIECTBA, a TaKXKe ¢ y4€TOM OOIIMX Ilesiel U MPUHIUIIOB,
XapaKkTepU3yIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBbI cpefHero obmero obOpazoBanus B Poccuiickoii
denepanuu.

XuUMHUsL Kak OJJIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAayK Hrpaer ocoOyl pojb B COBPEMEHHOMN
LIUBWIIN3ALIMY, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHOM KysbTypbl. OHa BHOCUT CBOH BKJIaJ B (popMUpOBaHUE
palMoOHAIBFHOIO HAyYHOT'O MBIIUIEHUS, B CO3aHUE LIEIIOCTHOTO MPEACTaBIEHUs 00 OKpYXKarolleM MUpPEe Kak
0 €MHCTBE IMPHUPOJIbI U YEJIOBEKa, KOTOpoe (popMHUpyeTcs B XUMUU HAa OCHOBE MOHMMAHMUSI BELIECTBEHHOIO
COCTaBa OKPY’KAIOILIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3M MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBaAMHM U
BO3MOKHBIMHU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTajla HEOTHEMIIEMOW YacCThbIO
MHUPOBOM KYJIbTYpbl, HEOOXOJMMBIM YCIOBUEM YCIIELIIHOTO TPyJa M >KU3HM KaKJOro wieHa oOuiecTsa.
CoBpeMeHHas XUMHUSI KaK HayKa co3uJaTeNlbHas, Kak HayKa BBICOKMX TE€XHOJIOTMI HalpaBiieHa Ha pelleHue
r00aNbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHs 4YEIOBEYECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MUIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBbSI.

B cootBeTcTBUM ¢ OOIMMMHU TENSIMH W TPUHIMIIAMH CPEIHETO 001Iero oOpa3oBaHHsS COACpPKAHUE
npenMera «Xumus» (10-11 xmaccel, 6a30BbIH ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO MPEUMYIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaIOLIMXCS, HEOOXOJUMYIO UM JJIsi BBIPAOOTKM MHPOBO33PEHUECKUX
OPHEHTUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COIIMyMa, MPOJOJDKEHHs OO0pa3oBaHMA B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  rpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypcbl — «OpraHudeckass XUMHS» U
«O01mas ¥ HeopraHuveckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOif HAayKH: cHCTeMa 3HAHUHM 110 HEOPTaHMYECKOM XMMHUU (C BKIIOUEHHEM 3HAHMM U3 00Iel XUMHUK) U
oprannyeckoil xumuu. @opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUW NpPU M3YyUYEHUH IpeaAMeTa oOecreunBaeT
BO3MO>XHOCTh PACCMOTPEHHMSI BCEI0 MHOT000pa3usi BEIIECTB Ha OCHOBE OOILIUX MOHATUHN, 3aKOHOB U TEOPHd
XUMUHU.

CrpykTypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeoOpraHU4ecKas XUMUSD)
chopMupoBaHa B IporpaMMe Mo XMMHUH Ha OCHOBE CUCTEMHOTIO MOAX0/1a K U3YYEHHIO yueOHOro MaTtepualia
u oO0ycloBJIeHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha ONpeAeNEHHBIX TEOPETUYECKUX



ypoBH:X. Tak, B Kypce OpraHn4ecKod XMMHUH BEILECTBA PACCMaTPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH
CTPOCHMSI OPraHMYECKHMX COCIUHEHUH, a TaKkKe Ha YPOBHE CTEPECOXUMHUYECKMX U DIEKTPOHHBIX
IpEJCTaBICHUN O CTpoeHuH BelecTB. CBeeHUs 00 M3y4aeMbIX B Kypce BEILECTBaxX JAIOTCS B Pa3BUTHH —
OT YIJIEBOAOPOJOB /0 CJIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHmyeckoill Xumuu
MOJy4YaroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHHUs IE€pBOHAYAIbHbIC
IPEJCTABICHU O XUMHUYECKOH CBSI3M, KJIACCU(PHUKALMOHHBIX MPH3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOU pEaKLUu.

[Tox HOBBIM YIJIOM 3pEHUs B MpeaMeTe « XuMHs 0a30BOr0 YPOBHSI pacCCMaTPHUBAETCS M3YUYEHHBINH Ha
YpOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs TEOPETUYECKMH Marepual U (HaKTOJOTHYECKUE CBEICHHUS O
BEIIECTBAX W XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOwas M HeOopraHudeckas XUMHUS»
o0yyaroIuMCsl  MPEJOCTaBISIETC BO3MOXKHOCTh  OCO3HaTh 3HAYEHUE IEPUOJMYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX U METOI0JIOTUYECKUX MO3MLUH, TIy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIIHA
3TOT0 3aKOHA — OT 0000IIaroIIeH 10 00BICHSIONIEH 1 IPOTHOZUPYIOICH.

Envnas cucreMa 3HaHMM O BaKHEHIIMX BELIECTBAX, HX COCTaBe, CTPOCHUM, CBOWCTBAaX U
IIPUMEHEHUH, a TaKXKe O XMMHUYECKHX PEaKUUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHHUS
nomnonHsierca B Kypcax 10 u 11 kiaccoB ajeMEHTaMM COJAEP)KaHUS, UMEIOIIMMH KYJIbTYPOJOTHUYECKUM U
MIPUKJIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3U XUMUU C APYTMMU HayKaMmH,
pacKkpbIBalOT €€ pojib B IIO3HABATEIbHOW M IPAKTHUUECKOW JAEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAaHHUIO YBA)XKEHUS K IPOIlecCy TBOpYECTBA B 00JACTU TEOPUU U NMPAKTHUECKUX MPUIIOKEHUNH XUMUHU,
IIOMOTalOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOLIECTBEHHO U JUYHOCTHO 3HAUYMMBIX MTPOOJIEMax, CBA3aHHbIX
C XMMHEH, KPUTUYECKH OCMBICIIMBATh WH(POPMAIMIO ¥ TMPUMEHSTH €€ JUIsl TOMOJHEHNUS 3HAHWUW, PEIICHHS
MHTEJUIEKTyallbHBIX M 3KCIIEPUMEHTAIBbHBIX HCCIEI0BaTEeIbCKUX 3a/1ad. B memnom copepikanue yueOHOro
npeamera «XUMHs» JIaHHOTO YPOBHS HM3y4YeHHMs OpPHUEHTHPOBAHO Ha (opMUpOBaHHE Yy OOydaroIIuXcs
MHUPOBO33PEHYECKON OCHOBBI Uil MOHUMaHUS (MIOCOPCKUX HIEH, TaKUX KakK: MaTepUAIbHOE €IHHCTBO
HEOPraHMYECKOT0 U OPraHMYECKOro MHpa, 0O0YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOCHHUEM,
II0O3HABAEMOCTh NPUPOJHBIX SBJICHUN ITyTEM OJKCIIEPUMEHTA M PEIICHUS NMPOTHUBOPEYUNA MEXKITY HOBBIMU
dakTaMM M TEOPETUYECKHMHU IPEINOChUIKAMH, OCO3HAHHWE pPOJM XHMHUU B PEIIEHUH HKOJOTHUYECKUX
npobuieM, a Takxke npolsaeM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHUsI HOBBIX TEXHOJIOTUI U
MaTepUasoB.

B nnane pemeHus 3ajad BOCHUTAHUSA, DPA3BUTUS U COLMAIM3ALMU OOYYarOIIUXCS TPUHSTHIE
IIPOrpaMMOi IO XMMHUU MOJAXO/BI K ONPEAEIICHUIO COAEPKAHUS U TIOCTPOEHUS MIPEAMETA MIPELyCMaTPUBAIOT
(opMHpOBaHNE YHUBEPCATIbHBIX yUE€OHBIX AEUCTBUN, UMEIONIMX 0a30BO€ 3HAUEHUE ISl pa3IMYHBIX BHUIOB
NEeSTETLHOCTH: PEIICHHUs TpoOJjeM, MOUCKa, aHaliu3a W 00paboTku uHOpMAIMK, HEOOXOJAUMBIX IS
NpUOOPETEHHUS OIbITa MPAKTUYECKON M MCCIE0BATENIbCKOM 1eATeNbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B
MTO3HAHUU XUMUHU.

B npaktuke npenogaBaHusl XMMHUK Kak Ha YpOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U Ha yPOBHE
cpenHero o6iiero oOpa3oBaHUs, MPU ONPEAEICHUH COAEpPKATeIbHOM XapaKTePUCTHKHU IeNiel H3ydeHus
npeaMeTa HarpaBlieHHEM NEepBOCTENEHHON 3HAYMMOCTH TPAAMLIMOHHO MpPU3HAETCS (POpPMUPOBAHHE OCHOB
XMMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON JIEITENbHOCTH YeJIOBEKA U
KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJnbTypbl. C METONMYECKOW TOYKH 3PEHMS TAKOW MOAXOHA K
OTIpe/ICTICHUIO 1eNIel U3yUeHHUs MTpeIMEeTa SIBIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo MaHHOM TOYKE 3pEHUs TJIaBHBIMHM LEISAMU H3YyYEHHUs TNpeaMera «XUMHsS» Ha 0a30BOM
ypoBHe (10 —11 xu.) sBastOTCA:

e (GopMHpPOBaHHE CHUCTEMBI XHUMHYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIFOIIEH €CTeCTBEHHO-
HAY4YHOH KapTHHBI MHUpPA, B OCHOBE KOTOPOI1 JIeXKaT KIIFOUYEeBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHbI
U TEOPUM XUMHUHU, OCBOCHME $S3bIKa HAyKH, YCBOCHME W TIOHMMaHUE€ CYUIHOCTH JOCTYIHBIX
00001IEHNIT MHUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMIIEHHE C MCTOpUEH HX pa3BUTUS U
CTaHOBJICHUS;



e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHYECKHUX
peakiuii, HEOOXOAMMBIX IJIsi TPHOOPETEHUS YMEHUN OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB U
XUMHYECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOM U MOBCETHEBHOI JKU3HH;

® pa3BUTHE YMEHHUH U CIIOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HaONIOJIEHHEM M OOBSICHEHHEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acHOr0 OOpaleHHsl ¢ BEIIECTBAMH.

Hapsiny c atum, copepxarenpHasi XapaKTepUCTHKaA LIeJe U 3aa4 U3ydeHHsl MpeMeTa B Iporpamme
[0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU NMPUOPUTETAMHU B CHCTEME CPEJIHETO
obmero obpazoBanus. CerofgHs B MPENoJaBaHUM XUMHUU B OONbBIICH CTEMEHHW OTHAETCS MPEATNOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUS OOy4YeHHs, OPHUEHTHUPOBAHHONW Ha MOJTOTOBKY BBITYCKHUKA
o0mieo0Opa3oBaTelbHOM  OpraHM3allMM, BIAJCIONIEr0 He HabopoM 3HaHUM, a (QYHKIHOHAILHON
IPAaMOTHOCTBIO, TO €CTh CIMOCOOaMHU M YMEHMSIMH AKTUBHOTO TOJYYEHHMs] 3HAHUW M TPUMEHEHHS] HX B
peanbHOM KU3HU JJI PEHICHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npu u3ydeHUHU npeamera «XUMHs» JOMHHUPYIOIIEee 3HaYeHHE MPUOOPETAIOT TaKue
LeJH U 33J1a41, KaK:

amanranus OoOydJarommxcs K YCIOBHSM JTUHAMUYHO pa3BUBAIONICTOCS MHpa, (HOpPMHpPOBAHHE
MHTEJJIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBON K CaMOOOPa30BaAHUIO, COTPYAHUUECTBY, CAMOCTOS TEIbHOMY
MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KM3HEHHBIX CUTYAllUAX, CBA3AHHBIX C BEIIECTBAMHU U HX
MIPUMEHEHHEM;

dbopMupoBaHHEe y OOYyYaAIONIMXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUH), WMEIOIIUX
YHUBEpPCAJIbHOE 3HAYEHHUE ISl PA3IUYHBIX BUJIOB JEATEIBHOCTH: PEIICHUS MpoOJieM, MOUCKa, aHaIu3a U
o0paboTku uH(pOpMAMK, HEOOXOAMMBIX i MPUOOpPETEHHs OMbITAa NEATEIBHOCTH, KOTOpas 3aHHMaeT
BXHOE MECTO B TO3HAaHHHM XHMHH, a TaKXe U1 OIEHKH C MO3UIHUI SKOJOTHYecKod O0e30MacHOCTH
XapakTepa BIUSHUS BEUIECTB U XMMUYECKUX MPOIIECCOB HA OPraHU3M UYEeJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEJIbHBIX HMHTEPECOB, HHTEIUICKTyaIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
o0yJaromuxcsi: ClIoCOOHOCTH CaMOCTOSITENIFHO MPUOOPETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTSIMU, HCIOIB30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA U
aHaM3a yaeOHON U HAyYHO-TIOMYJISIPHOM HH(POPMAIIUA XUMUYECKOTO COICPIKAHUS,

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO U JIOTHYECKOTO MBINIJICHUS,
HaOII0IaTENBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOpPHIE OCOOEHHO HEOOXOJUMBI, B YAaCTHOCTH, MpPH
TUTAHUPOBAHUH U TPOBECHUN XUMUYECKOTO IKCIIEPHUMEHTA;

BOCIIUTAaHUE Yy OOyYaromIMXcsi yOEKIEHHOCTH B TYMAaHHCTHYECKOM HAIPABICHHOCTH XUMUH, €€
BOXHOM pPOJIM B PEHICHWU TJIO0ATBHBIX MPOOJIEM paIlMOHAIBHOTO MPUPOIOIIOIH30BAHUS, TOMOJIHEHUS
HHEPTETHUYECKUX PECYPCOB U COXPaHEHUS MPUPOJIHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIICHUS K MIPHUPOJIC U CBOEMY 370POBbBIO, a TaKXKe MPUOOPETEHUS OMbITa MCIOIH30BAHUS MOTyUYEHHBIX
3HAHUU I TPUHSTHUSI TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3AHHBIX C XUMHYECKUMH SBIICHUSMHU.

B yuebHOM muane cpemHero oOriiero oopa3oBaHUsl MpeAMET «XUMHs» 0a30BOTO YPOBHS BXOJHUT B
COCTaB MpeIMETHON 0071acTH «ECTeCTBEHHO-HAYYHBIC TPEMETHI.

OOmree 4yucino 4acoB, OTBEACHHBIX AJI M3YyYEHUs XUMHHU, Ha 0a30BOM YpPOBHE CPEIHEro OO0IIero
oOpa3zoBanusi, cocTaBiseT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJTACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKON XUMHHU

[Ipenmer opraHMuYecKOll XHMMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B IIOJIyYCHHH HOBBIX
BEUIECTB M MaTepuaoB. Teopus CTPOEHUs OpraHUYecKux coenuHeHuil A. M. ByrtnepoBa, €€ OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (POpMYJIbl OPraHUYECKHUX BEMIeCTB. [ 'oMoorus, n3omMepusi. XUMUYECKas CBS3b B
OpPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIEC CBS3U.

[IpencraBnenne o Kkiaccu(uUKalMyd OpraHUYeCKUX BellecTB. HoMmeHkiIaTypa OpraHM4ecKux
COCMHEHUI (CUCTEMAaTHYeCKas) M TPUBHAIbHBIE Ha3BaHMUS BaXKHEHIIMX IPEICTaBUTENIEH KJIacCOB
OpPraHUYECKUX BELIECTB.

OKcIepUMEHTAIbHbIE METObl M3yUEHUs BEIIECTB M UX MPEBpAICHU: 03HAKOMJIEHHE ¢ oOpa3namu
OpPraHMYECKUX BEILECTB U MaTepUalaMHU Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEILECTB,
HAOJIOZICHNE W ONMHCaHUE IEeMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAICHHIO OPTraHWYECKHX BEIIECTB IPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBIL: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM psiA. MeTaH U 3TaH — NpoCTeHIlne NpeAcTaBUTEIN
aJIKaHOB: (PM3MYECKHE M XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEIICHUSI U TOPEHHS), HAXOXKICHHE B IPUPOJE,
[I0JIy4E€HUE U IPUMEHEHHE.

AJKeHBl: COCTaB W CTPOEHUE, TOMOJOTMYECKMH pAd. OTWIEH M MPONMIEH — IpocTeulune
IIPEJCTaBUTEIIN AJIKEHOB: (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (PEaKMK TMIPUPOBaHUS, FaIOTeHUPOBAHUS,
rupaTaliy, OKUCICHUS U OJIMMEPU3AlLIUHN ), IOTYYEHHE U IPUMEHEHUE.

Anxaguensl: OytamueH-1,3 u MetunOyragueHn-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOMCTBA
(peaxmust monumepuzanun). [lonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHsS, TOMOJIOTHYECKUH psA. ALETHIEH — MpocTeiiuii
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuu THIPUPOBaHMS,
raJlor€HUPOBAHNUS, THIpaTallii, TOPEHN ), TOTYUYEHHE U TPUMEHEHHE.

Apensl. bensoun: cocraB, ctpoenue, pusnueckue 1 XMMUYECKHE CBOMCTBA (peakiuy rajloreHupoBaHUs
U HUTPOBaHUs), TMOJIy4YeHUE M HpUMEHeHue. Toryon: cocmas, cmpoenue, Quauyeckue u XumuyeckKue
ceolicmea (peakyuu 2an02eHUpoSanus U HUMpOBAHUs), NOTyYeHue u npumerenue. TOKCUYHOCTb apEHOB.
I'eneTndeckas CBA3b MEXKY yIVIEBOJOPOAAMU, IPUHAIICKAIIMMH K Pa3IUYHBIM KJIACCAM.

[Ipupoanbie HCTOUHUKH yriIeBOAOPOJ0B. [Ipupoanslii ra3 u nonytHele HedTaHbIe ra3pl. Hedth n e€
npoucxoxaeHue. CrnocoObl nepepaboTKu HePTH: MEeperoHKa, KPeKUHI (TepMHUUYECKHH, KaTaluTUYEeCKUi),
nuposu3. [poxyxTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIIICHHOCTH U B ObITy. KaMeHHBI! yroib
U IPOAYKTHI €T0 MepepadoTKH.

DKcrepuMeHTAIbHbIE METOJIbl U3yUEHHUsI BEIECTB U MX MPEBPALEHUI: 03HAKOMIIEHHE C 00pa3lamu
[1acTMace, KaydykoB M pe3uHbl, kojulekuuun «Hedptb» u  «Yromp», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOr€HONPOU3BOAHBIX, NMPOBEACHHUE NPAKTHUYECKOW paboOThl: MOIy4YEHUE STHIIEHA U
W3Yy4YEHHUE €ro CBOKCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM TPOJYKTa PEaKIHH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOIHBIX
BELIECTB UM MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamue opranmyeckue coeinHeHus

[IpenenpHble OJHOATOMHBIE CHUPTHL. METAaHOT M 3TAHON: CTPOCHHE, (PU3MUECKUE M XUMHUYECKHE
CBOMCTBA (peakLUu ¢ aKTUBHBIMHU METAJUIAMHU, TAJIOT€HOBOIOPOAaMHU, TOpeHne), IpuMeHenue. Bogopoausie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[eiCTBHE METAHOIA U ATAHOJIA Ha OPTaHU3M YEJI0BEKa.



MHOroaToMHbI€ CHUPTHL. OTUJICHIVIMKONb M TJIMLIEPHH: CTPOEHHUE, (PU3MUECKHE U XHUMHUYECKHE
CBOWCTBAa (B3aMMOJEHCTBHE CO INEJIOYHBIMM MeETaUIaMH, KaueCTBEHHas pEeakLuss Ha MHOIOATOMHBIE
cnupThl). JlelcTBUE HA OpraHu3M uesioBeka. [IpuMeHeHne riuepuHa u 3TUIIEHITTUKOJIS.

@eHoM: CTpPOGHHE MOJEKYNbI, (U3MUECKHe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHona.
[Tpumenenue peHona.

Anpnerunpl U kemowusi. PopManbAETH, aUETAIBAEIHI: CTPOCHHE, (U3NYECKHE U XUMHUYECKHE
CBOMCTBA (PEeaKLMU OKUCIEHUS U BOCCTAHOBIIEHUS, KAYECTBEHHbBIE PEaKLMH), TIOTy4YEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbuHasi U YKCYCHAs KUCJIOTBI: CTPOCHHE,
¢u3nveckue U XUMHUYECKUE CBOWCTBa (CBOMCTBa, OOIIME AJIsi KJlacca KHUCIOT, peakius 3Tepu]uKanum),
nojyyeHue u npumeHeHue. CreapuHoOBas M OJIEMHOBAs KUCIOThI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIO0T. Mblja Kak COJIM BBICIINX KapOOHOBBIX KUCIJIOT, UX MOIOLIEe JeiicTBUE.

Crnoxnble 3gupbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbiX 3¢upos. XKupsl.
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posib )KUPOB.

VYrneBoasl: cocTaB, KiaccuUKalUs yriaeBoJOB (MOHO-, IOU- M Iojucaxapuibl). Iroko3a —
IPOCTEHIIMIA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYJbI, (PU3MUECKHE U XMMHUYECKHE CBOICTBa
(B3aumogeiictre ¢ ruapokcuaom wmenu(ll), okucieHne aMMuayHbBIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAaXOXJACHUE B MPUPOJE, NPUMEHEHHE, OUOJOTHYecKass pOJb.
dotocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxmai u nesmitono3a Kak npupoiHsle noiumepsl. CTpoeHue Kkpaxmaia U 1esutoiao3bl. dusnueckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs! PEaKIUs C HOJIOM).

DKcIepUMEHTAIbHBIE METO/BI U3yUEHHsI BEIECTB M MX MPEBpAILEHH: MPOBEACHHE, HAOII0ACHNE U
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIMPTOB
(okucnenne staHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX CHHUPTOB (B3aMMOJICHCTBHE TJIUIEPHHA C
ruapokcuaoM  Meau(ll)), anpaerunoB (OkucIeHME aMMMAyHBIM —pacTBOpoM okcuaa cepedpa(l) u
ruapokcunoM Meau(ll), B3zaumoneilicTBue Kpaxmajga € HOJAOM), IMPOBEACHHUE IPAKTUYECKOW pabOTHI:
CBOWCTBA pacTBOPa YKCYCHOU KUCIIOTHI.

PacuérHble 3anauu.

Brrunciienuss 1o ypaBHEHHMIO XUMHUYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOJYKTa PEaKIMH II0 W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUH).

A3oTcozepikalie OpraHunuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKre coeaAnHeHus1. OU3NUecKne U XUMUIECKHUE CBOMCTBA
aMHHOKHUCIIOT (Ha IpuMepe TIuIHa). bronornyeckoe 3HaYeHHE aMHHOKUCIIOT. [lenTupl.

benku kak mpuUpoOJHBIE BBICOKOMOJIEKYJISIpHBbIE coeluHeHMs. [lepBUuYHas, BTOpUYHAS W TpPETUYHAs
CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OENKOB: I'MIPOJIN3, JEHATypalus, KadeCTBEHHbIE peaklud Ha
Oenku.

DKCcIepUMEHTaTbHBIE METOJBI M3yUeHHsI BEIIECTB M WX MpPEBpalleHHid: HAOJIIOJCHUE W OIMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalus OEJIKOB IPU HArpeBaHUH, IBETHBIE PEAKINH OCIIKOB.

BbicokoMo1eKyIsIpHbIE COeIMHEHUSs

OCHOBHBIE TOHATHS XWMHUH BBICOKOMOJEKYJSIPHBIX COCTMHEHUI: MOHOMEp, MOJIMMED, CTPYKTYpHOE
3BEHO, CTENEeHb MOJMMEpPU3allui, CpenHsAs MoJjeKkyispHas Macca. OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsl U TTOJTUKOHICHCAIIHS.

DKcIepUMEeHTaIbHbIE METOABI M3YyUEHUs BEIIECTB U UX NMPEBpAIICHUIH: 03HAKOMJIEHHE ¢ oOpa3namu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MEXIpeIMETHBIX CBsA3ed MpU H3y4eHUM oOpraHuuecko xumuu B 10 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IOHSTUH, TaK U IOHITHH,
SBIISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1u1re ecTeCTBEHHO-HAYYHbIE TIOHATHS: ABJICHHUE, HAYUHBIH (akT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIN3,
CHHTE3, KIacCu(pUKaIMs, NEPUOIUIHOCTb, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOAETHPOBAHNUE.



dwusnka: MaTtepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHB, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMYNHBI M SIMHUIIBI UX U3MEPEHUSI.

buonorus: knetka, opranuszm, 6uochepa, 0OMEH BEMIECTB B OpraHu3Me, (OTOCUHTE3, OMOJOTHYECKU
aKTUBHBIC BellecTBa (OCIKH, YTIIEBOABI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: mUIIEBbIE TPOAYKTHI, OCHOBBI PAllMOHATBHOTO IMTAHHs, MOOIINE CPEICTBa,
JICKApCTBEHHBIC U KOCMETUYECKHE TIpenapaThl, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMu4yeckuil dmeMeHT. AToM. Slnpo aroma, W30TONBL. DIIEKTPOHHAS 000JOYKA. DHEPreTUYECKUE
YPOBHH, NMOIYPOBHU. ATOMHbIE opOuTany, S-, P-, d- amemenThl. OCOOCHHOCTH PaCIIPE/ICIICHUs JIEKTPOHOB
110 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOHPUTypaIHsl aTOMOB.

[Iepnonnueckuit 3axkoH u Ilepmoanueckas cucremMa xuMmuueckux 3ieMeHToB J[. M. Menneneesa.
Cas13p nepuoanueckoro 3akona u Ilepuonnueckoil cucremsl xumuueckux auieMenToB Jl. M. Menneneesa ¢
COBPEMEHHOM TEOPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKUX IEMEHTOB U
00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BELIECTB IO IpyNiaM U HepuojaM. 3HaueHHE MEepHOAMYECKOrO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKasi CBsI3b. Buabl XuMudecKkol CBSI3U (KOBaJIEHTHAs HEMOJIApHAs U
NOJISIpHAs, MOHHAsA, MeTajinueckas). MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHOW XHWMHYECKOH CBA3M
(oOMeHHBIH M JOHOPHO-aKLEeNnTOpHbIH). Bomoponnas cBsa3b. BaneHTHOCTb. DIeKTpOOTPULATETBHOCTD.
Crenenp okucieHus. MIoHbl: KaTUOHBI U @HUOHBI.

BemectBa MOJEKyJISIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA.
THUnbl KPUCTAIMUECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[Tonste o nucnepcHbIX cucrtemax. VIcTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBast 10J1s BEIIECTBA B
pactBope.

Knaccudpukanus Heopranuueckux coeauHeHud. HomeHkiaTypa HEOpPraHM4YecKUX BELIECTB.
I'enernyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumnueckas peakius. Kinaccupukanus XUMHUECKHX peakUui B HEOPraHUYECKOM M OpraHHMyYecKou
XUMHH. 3aKOH COXPaHEHUSI MacChl BELLIECTB, 3aKOH COXPAHEHUsI U MPEBPAILEHUs] SJHEPTUN NPU XUMUYECKUX
peaxkusx.

CkopocTh peakimu, €€ 3aBUCUMOCTh OT pa3iauydHbIX (akTopoB. OOpaTuMble peakiuu. XUMHYECKOEe
paBHOBecHe. PaKTOpHI, BIUAIOIIME HA COCTOSIHUE XUMUYeCcKoro pasHoBecHs. [Ipuniun Jle HlaTense.

Onexrponutuyeckas auccounanus. CuiabHble W ciaalOble AeKTponuThl. Cpea BOAHBIX PacTBOPOB
BELIECTB: KUCIasA, HeUTpaabHasi, EJI0YHAs.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcIepUMEHTaIbHbIE METOAbl M3YYEeHHUs BEUIECTB M HUX MPEBpAIICHUH: IEMOHCTpaIus TaOuIl
«Ilepnonnyeckas cucrema xumuueckux odneMeHToB J[. WM. MenneneeBa», wu3yueHue Mojenen
KPUCTAIJIMYECKUX PEIIETOK, HaOJI0IEHWE M OINMCaHUE JIEMOHCTPAIMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(paznoskeHue MnepoKcHia BoJOpoia B MPUCYTCTBUM KaTajau3aTopa, ONpeesieHue Cpelibl paCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAILHOTO MHMKATOPA, PEaKIIMi HOHHOTO 00OMEHa), MpOBeIeHNe MPAaKTUYEeCKOi paboTh
«BnusiHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKON PEaKLIUU».

Pacuérnebie 3anaun.

Pacu€rbl Mo ypaBHEHUSIM XUMUYECKHX pEaKLUi, B TOM YHCIIE TEPMOXUMHUECKUE PACUEThl, pacu€Thl C
HCIIOJIb30BAaHNEM TIOHATHUS «MACCOBAs A0JISI BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. I[lonoxxenue HemetaiwioB B Ilepuomnueckoit cucreme xumuyeckux siaemeHToB JI. U.
MenpneneeBa W OCOOCHHOCTH CTpPOCHHS aTOMOB. DHU3MYECKHE CBOWCTBA HEMETALIOB. AJUIOTPOMHS
HEeMeTaJUIOB (Ha MpUMepe KUciaopoaa, cepsl, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAKHEUIIMX HEMETAJUIOB (TaJlOreHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIVIOB M UX COCIMHEHUN.

Mertamubl. Ilonoxxenue metawioB B Ilepuonnueckod cucrteme XuMmudeckux ssemeHTtoB [, U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaynioB. OOmme Qusudeckue
cBoiicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HAIPSHKEHUH METaIIOB.

XWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATPUM, KaJIMi, KaJdbIlUi, MAarHUMA, aTFOMUHUAN, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COCTUHEHUH.

OO6mre ciocoObl MoMyYeHHUst MeTaJuIoB. [IpiMeHeHe MeTauioB B ObITY U TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJbl M3yYEHUsI BEIIECTB M HUX IMPEBpAlICHUN: H3YYCHHE KOJUICKIUU
«Meramibl U CIUIaBbD», 00pa3llOB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTAIbHBIX 3a7ad, HaOJII0AeHHE U
OMHCaHUE JEMOHCTPALMOHHBIX M JaOOPATOPHBIX OMBITOB (B3aUMOJEHCTBUE TUIPOKCHUIA AFOMUHUS C
pacTBOpaMH KUCJIOT U IIEJI0UYeH, KaYeCTBEHHbBIE PEAKIIMU HA KATHOHBI METAIIJIOB).

Pacuérnpie 3amaun.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WIIU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Ponp xumuu B obecriedeHnH SKOJIOTHYECKOM, YPHEPTeTUYECKOM U MUILEBOM 0€30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUH.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO IMOJYYEHUS BaXKHEUIIINX BELIECTB.

UYenoBek B MUpPE BEIIECTB M MAaTEPUAJIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEePHAIIbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, Kpacku, CTeKJIO, KepaMHuKa, MaTepUaibl A7 SJIEKTPOHUKU, HAHOMATEepUAIIbl, OPraHUYECKUe U
MUHEpalbHbIE YA00pEHUsI.

XuMHsT U 3]I0pOBbE YEJIOBEKA: IpaBHJia HMCIOJb30BAHUS JICKAPCTBEHHBIX TMPENapaToB, IMpaBuUiia
0€301acHOTO MUCIOJIb30BaHUS ITPENapaToB OBITOBOM XUMHUHU B TTOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMEeTHBIX CBsI3el IpHU M3yueHUH OO0IIel U HeopraHuueckoil xumuu B 11 kmacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHSITHH,
SIBJISTFOLITUXCST CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTecCTBEHHO-HAYUYHBbIE TIOHATHSA: HAaY4YHBIH (PaKT, THIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3,
KiaccupuKalus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBIICHUE.

dusnka: Marepusi, OHHEprus, Macca, aroM, OJJIEKTPOH, TPOTOH, HEHUTPOH, WOH, H3O0TOIl,
PaINOaKTUBHOCTh, MOJIEKYJIa, YHEPTETUUECKH YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHHE
BelIecTBa, (PU3NUECKIe BETUYHHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opranusm, dKocuctema, orochepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIC NCKOMTAEMbIE, TOTTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTh, METAJUIypIrusi, MPOU3BOACTBO  CTPOUTEIBHBIX
MaTepUasoB, CEIbCKOXO3SHCTBEHHOE TIPOU3BOJACTBO, MHUINEBAas MPOMBINIICHHOCTh, (hapMareBTHYeCKas
MPOMBIIIIICHHOCTh, TMPOW3BOJCTBO KOCMETHYECKMX TMPENaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLI 10 XMMHWHU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOYYaIOIIMMHCS IPOrpaMm
cpenHero o6iiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MpeaAMeTHbIM). HaydHo-MeTonnyeckoit
OCHOBOH JUI pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CpeTHEro o0mero oopazoBaHHs
SIBJISIETCS] CUCTEMHO-/IEATeIIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUM € CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOJ0M B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHSl TMpeaMeTa «XUMHUS» Ha YpPOBHE CpeaHEro ooiero o0pa3oBaHUs BBIJCIEHBI CIEAYIOIINe
COCTABJISIFOLIME:

OCO3HaHHWE OOYYAIOIIUMHUCS POCCUHCKON TPaKTAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIEHHUIO;

HaJIM4YMe MOTUBALIUU K 00Y4EHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHUI JTMUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUI 0a30BOI HAYKU XUMHH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIMXCA PYKOBOJCTBOBATHCS B CBOEH ACSATEIBHOCTU LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIMMU IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIW4Yue TMPABOCO3HAHUSA HKOJIOTMYECKON KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH
KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHHUSA MpeaMeTra «XHUMHs JIOCTUTAIOTCS B E€AMHCTBE Y4YEOHOU W
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHHCTHUECKHUMH, COLUUOKYJIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH M UJ€aaMi POCCUICKOTO IPa)JIaHCKOro 00IIecTBa, MPUHITHIMU B 00IIECTBE
HOpPMamMH W TpaBWIAMU TOBEACHHS, CIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIIO3HAHMS, CaMOPa3BUTUS H
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O00YUaAIOIIHUXCSI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHSD» OTpaxaroT C(HOPMUPOBAHHOCTH OIbBITA
MO3HABATENBHON U TPAKTUYECKOW AESITENbHOCTH OOYYaroUIMXCs MO peaiu3aliil MPHUHATHIX B 0O0IIEeCTBE
IIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUA:

OCO3HaHHUs O0YYarOIIMMUCA CBOUX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)XEHUS K 3aKOHY U
MPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIbHBIX HOPMaX U MpaBUJiaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTU MPU CO3AAHUHU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M MPHUHUMATh MOTHUBBI, HaMEpEHUs, JIOTUKY W apryMEHTbl APYTUX NpU
aHAJIN3€ Pa3TUYHBIX BUJOB YUECOHOU IEATETLHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HaAyYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;

YBOXEHHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUU U TPAKTHYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTIDKCHHMsSI HAyKH €CTh PE3yJbTaT JUIUTEIbHBIX HAOIIOJEHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAJIBHBIX MIOMCKOB, IIOCTOSTHHOTO TPY/a YUYEHBIX U TPAKTUKOB;

WHTEpeca M TO3HABATEIHHBIX MOTHBOB B TMOJYYEHMHM W TIOCIEAYIOUIEM aHaiu3e WHGOpMAIUU O
MEePEAOBBIX TOCTUKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OIICHHMBAaTh CHUTYyalliH, CBSI3aHHBIE C XHWMHUYECKUMHU SIBICHUSMH, W TPUHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMbI M LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJCHHUE M MOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIUN HPAaBCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MTOCTYIKOB;



4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 37I0pPOBOT0 M OE€30macHOro 0Opasza >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DPU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

COOIOICHHSI TIPAaBU OE30MAaCHOTO OOpAaIlleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHON XH3HU U B
TPYAOBOM JAEATEIBHOCTH;

MOHUMAaHUS I[IEHHOCTH MPaBUJ HHAMBUAYAIbHOTO W KOJUIEKTUBHOIO O€30MacHOrO IOBEACHUS B
CUTYalUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs IOCJIEACTBUNA U HENPUATHS BPEOHBIX NMPUBBbIUEK (YIOTPEOJIEHUS aJIKOrojsi, HAPKOTHKOB,
KypeHUs1);

5) TpynoBOro BociuTAHMSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON MeATeIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATECIBHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTUE€ B PEIICHHUU NMPAKTUUYECKUX 3a/ay COLMAIbHOW HAIPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3lIuyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBaXXEHUsI K TPy, JIOJAM TPyAa U pe3ybTaTaM TPYJAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIbHONW TpaeKTOpUU oOpa3oBaHusl, Oymymieit
npodeccun W peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C Y4YETOM JUYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TOTPEOHOCTEH 00IIIecTBa;

6) 3xo/10rMUeCcKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJecO00pa3HOro OTHOIIECHHUS K MPUPOJE, KaK UCTOUHUKY CYIECTBOBAHMS >KU3HH Ha
3emue;

MIOHUMAaHHUS I100aJIbHOTO XapaKTepa SKOJIOTMYECKUX IPOo0JieM, BIUSHUS 3KOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHMA HEOOXOAMMOCTH MCIIOJIb30BAaHMUsS JOCTM)KEHHMH XUMHM JUId PELIeHHs BOIPOCOB
palMOHAIBHOTO TPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HEINpHUATUS JEHCTBHM, NPHUHOCAIIMX BpEA OKPYKAKOIIEH NPHUPOJHON cpele, YMEHUs
MIPOrHO3UPOBATh HEOJIArONpPHUATHBIE OSKOJOTMYECKHE TMOCIEACTBUS NPEANPUHUMAEMbIX JEHCTBUH H
MpeA0TBpaIIaTh UX;

HaJIM4YUsl Pa3BUTOTO HKOJOTMYECKOTO MBILIUIEHUS, YKOJIOTMYECKON KyJBTYpbI, OIbITa AEATEIbHOCTH
HKOJIOTMUYECKOI HaIlpaBJI€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMM B MIO3HABATENIbHON, KOMMYHUKAaTUBHON
U COLIMAJIbHOW MPAKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO IPOTHUBOCTOSTH UJI€0JIOTHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHO! MPAKTUKH;

MMOHUMAaHUs clieUn(UKN XUMUU KaK HayKd, OCO3HaHUs €€ poyid B (pOpMHpPOBAHUHM PALMOHATIBLHOTO
HAYYHOTO MBIIUICHHs], CO3/IaHUH IIEJIOCTHOTO MPEACTaBICHUs 00 OKpPYKAIOIIeM MHUpPE KaK O €IWHCTBE
NPUPOJBl U 4YEJOBEKa, B MO3HAHWU IMPHUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHS
MIPUPOIHOTO PAaBHOBECHS;

yOe)KIEHHOCTH B 0CO0OM 3HAUMMOCTH XHWMHUHU JUIS COBPEMEHHOW UIUBUJIM3alUU: B €€
IYMaHHCTHYECKOM HAINpaBJICHHOCTH W BA)XXHOH pOJM B CO3JaHMM HOBOHM 0a3zbl MaTepUalibHON KYJIBTYpBI,
peleHnH TI00AIBHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHs YeNOBEYECTBA — CHIPHEBOW, 3HEPreTHMUYECKOH,
MUIIEBOM M 3KOJOTHYECKOH O€30MacHOCTHU, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEHUH YCIOBUN YCIEHIHOIO
TpyJa 1 9KOJOTHYEeCKH KOM(OPTHOM KHU3HH KaXKJIOT0 YJieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJyyaeMble 3HAHUS Ul aHajdu3a U OOBSCHEHHS
SBIICHUM OKPYKAIOLIET0 MHpa M MPOUCXOMANIMX B HEM M3MEHEHHWH, yMEHHUs JenaTb OOOCHOBAaHHBIE
3aKJIIOUYEHHS Ha OCHOBE Hay4yHbIX ()aKTOB M MMEIOIIMXCS JAHHBIX C II€JIbI0 TOJYYeHHUS JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XMMHYECKHE 3HAHMs JJIs pelleHus npodiemM B
peabHBIX KU3HEHHBIX CUTYAlLlUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BAaHUIO, K aKTHBHOMY
MOJTyYSHHIO HOBBIX 3HaHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMU IMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPYyAa B Pa3IMUHBIX chepax npodecCHOHATbHON ACSITETbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeamera « XUMHUs» Ha YPOBHE CPEIHEro o0Iiero
00pa30BaHMs BKJIIOYAIOT:

3HauMMble A8 (QOPMUPOBAHMS  MHUPOBO33PEHUS  OOyHYAIOUIMXCS  MEXIUCLMITIMHAPHbIE
(MexnpeaMeTHbIC) OOIIEeHAYYHBIE TOHATHS, OTPAXAIOIIUE IIEIOCTHOCTh HAYYHOM KapTUHBI MHpa H
cienn(UKy METO/JOB MO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHS,
SBJICHHE, IPOLECC, CHUCTEMa, HAayuHbIH (aKT, NPUHLMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
ucclieloBaHue, HaOII0IeHUEe, U3MEPEHUE, SKCIEPUMEHT U IpYTHe);

YHHUBEpCaJbHblE yueOHble JeWcTBUS (IIO3HABATENbHbIE, KOMMYHHMKATUBHBIE, pETyJATUBHBIE),
obecrieunBarome (GopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH ¥ COLMAIBHOM  KOMIIETEHIHH
o0yJaronuxcs;

CIOCOOHOCTh O0YYAaroIIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE, MUPOBO33pPEHUYECKHE
3HaHUS U YHUBEPCAJIbHbIC yUeOHbIE ICHCTBUS B IO3HABATEIBHOM U COLMAIbHON IPAKTUKE.

MeramnpeagmeTHele  pe3yJbTaThl OTPaXalOT  OBJAJECHHE  YHHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JI€HCTBUSMU.

OgByajeHne yHHBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU::

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeENATh LEIH JAEATEIbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUU HUX JOCTH)KEHHS, COOTHOCHUTH
pE3yJIbTAThl JEATEIBHOCTH € TOCTABIEHHBIMHU LIENSIMY;

HCIIOJIb30BaTh MPU OCBOCHWM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICIATh XapaKTEPHBIE
MPU3HAKK TOHSATHM M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MOHATUS IS
OO0BSICHEHUS OTAENBHBIX (PAKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMHUYECKUX PEaKIIHA;

YCTaHABJIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4acMbIMU SIBICHUSMY;

CTPOUTH JIOTUYECKUE pacCykAeHHUs (MHAYKTUBHbIE, JEIyKTUBHbIE, IO aHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJIECHUAX, (DOPMYIHPOBATH BBIBOBI U 3aKIIOUCHMUS;

IPUMEHSATh B IPOLIECCE MO3HAHUs, HCIOJIb3YeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJEIbHBIC TNPEACTaBICHUS — XUMHMUYECKHH 3HAaK (CHMBOJ) 3JE€MEHTa, XUMHUEecKas
dbopMyIa, ypaBHEHHE XUMUYECKOM PEaKIUN — MPH PElIeHUH Y4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX
3a/a4, NMPUMEHATh Ha3BaHHbIE MOJENbHbIE MPEICTABICHUS MJS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O MO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

dbopMynupoBaTh LIETH M 3aJa4dl HMCCIEAO0BaHUS, UCIOJIb30BaTh IOCTaBJIEHHbIE M CAMOCTOATEIHHO
c(opMyIMpPOBaHHBIE BOMPOCH] B KAYECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 11 (POPMUPOBAHUS TUTIOTE3bI
I10 POBEPKE NMPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

BJIa/IETh HAaBBIKAMU CaMOCTOSITENBHOIO MJIAHUPOBAHUS U MPOBEACHUS YUYEHHUECKUX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUS HAOMI0aTh 3a XOJIOM IIpoIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (OpMyIMpPOBaTh OOOOINEHUS M BBIBOJBl OTHOCHUTEJIIBHO JOCTOBEPHOCTH pPE3YJbTaTOB
MCCIIEIOBAHMS, COCTABJIATH 0OOCHOBAHHBIN OTYET O MPOJeNaHHOM padoTe;



IpUOOpETaTh ONBIT YYEHWYECKOM MCCIEJ0BATENbCKON M IPOEKTHOM JeATENBbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pEIIEHHUs MpaKTHYECKUX 3ajad,
IIPUMEHEHHIO PA3JINYHBIX METO/I0B MIO3HAHMSL.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGOpMANMK (HAYYHO-TIOMYJIApHAS JITEpaTypa
XMMHYECKOI0 COZEp)KaHusl, CIpaBOYHbIE MocoOus, pecypcsl MHTepHera), aHanu3upoBaTh HH(OpPMAIHIO
pasMYHbBIX BUAOB M (OpPM IpEACTaBIEHUS, KPUTHYECKHM OLEHMBATh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aMpOChl U NMPUMEHATh PA3JIMYHbIE METOIBI MPH TOUCKE M 0TOOpe HMH(OpMAIHH,
HE0O0XOAMMOM JJ1s1 BBIIIOJHEHUS yUEOHBIX 331a4 ONpeAeIEHHOTO THIIA;

IpUOOpETaTh OMNBIT UCHOIb30BaHUA MH(OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOIMH M pa3iMyHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaNbHYIO (hopMy MpencTaBieHus WHpopManuu (CxXembl, rpadukH,
JMarpaMMbl, TaOJIUIbl, PUCYHKH U IpYTHE);

UCIOJb30BaTh HAayuYHBIH SI3bIK B KauecTBE CpEACTBA INpH paboTe ¢ XUMHUYECKOW HH(OpMaruei:
IPUMEHSTh MEXIpeAMETHblE (pU3MyecKue M MaTeMaTUYecKue) 3HAKM U CHUMBOJIBI, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OBgJiajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/IaeMO TEMBI B X0JI€ IUAIOTa U/WIIN IUCKYCCHH, BBICKA3bIBATh
uzaed, GopMyIMPOBATH CBOU MPEATIOKESHUS OTHOCUTEIILHO BBITIOIHEHUS MPEIOKEHHON 33/1a4u;

BBICTYNIaTh C  Mpe3eHTalueil  pe3yJbTaToB  I103HABATEJIbHON  JEATENBHOCTH, I1OJIy4YE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPU BBINOJHEHMHM XHMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKON paboTHI 1O UCCIIEOBAHUIO CBOMCTB M3Y4aeMbIX BEUIECTB, pEeAIN3alUU YIeOHOTO MPOEKTa U
(dbopMyIHpOBaTh BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX WCCICAOBAHUN MyTEM COTIACOBAaHMS MO3HMIUN B
Xoze 00CyK1eHus: 1 0OMeHa MHEHUSIMH.

OsJajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSATENIFHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IMO3HABATEIIFHYIO JIESITEIBHOCTD, ONpeaenss eé
e M 3a/1a4d, KOHTPOJIMPOBATh M MO0 MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh INpejiaraeéMbli aJrOpuTM
JeWCTBUI NpU BBIOJHEHUH YUYEOHBIX M MCCIEOBATENIbCKUX 3ajay, BbIOMpaTh Haubosee >(PQPeKTHUBHBIHN
CIOCO0 MX pelIeHUs ¢ yUETOM MOITy4YEeHHUS! HOBBIX 3HAHUHN O BEIIECTBaX M XUMHUECKUX PEaKIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBbTATDI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHn4eckas XUMUsD» OTPa)karoT:

c(hOpMHUPOBAHHOCTh MPEICTABICHUA O XMMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, PO XUMHUH B TIO3HAHUU SIBIICHUH TPUPOJIBI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI TUYHOCTH, €€
(GYHKIIMOHATTFHOW TPAaMOTHOCTH, HEOOXOMUMOW Ui pElIeHUs MPAKTUYECKUX 3a/ad U IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CPELE;

BJIAJICHUE CHUCTEMOM XHWMHYECKHX 3HAHWH, KOTOpas BKIKOYAET: OCHOBOMOJIATAIONIUE TOHSATHUSA
(XMMUYecKUil ~ JNEeMEHT, aroM, DJJEeKTpoHHas  o0oJiouka  aroMa, MOJEKylla,  BaJICHTHOCTD,
ANEKTPOOTPHUIIATETLHOCTh, XUMHUECKasl CBSA3b, CTPYKTYpHas ¢popMyia (pa3BEpHYTas U COKpAIIEHHAs ), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNleT, PyHKIIMOHAIbHAS TPYIINA, paguKall, H30MEpPHS,
M30MEpbI, TOMOJIOTUYECKUM DS, TOMOJOTH, YIJIEBOJOPOABI, KHUCIOPOA M Aa30TCOJEPKAIIHUE COECIUHEHMS,
MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHs
CTpOoeHHUs opranndeckux BemiectB A. M. byTiepoBa, 3aKkoH coXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIlNe B OCHOBE IOHUMAHUS IPUYUHHOCTH U



CUCTEMHOCTH XHMUYECKUX SBJICHUH, (PaKTOJIOTUYECKUE CBEIEHHS O CBOWCTBAX, COCTAaBE, MOJYYCHUU U
0€30MacHOM HUCIOJb30BaHUU BAKHEHIINX OPraHMYECKHUX BEUIECTB B OBITY M MPAKTUYECKOHN AESITENTbHOCTU
YeNoBeKa;

c(OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE NPHU3HAKK TOHSTHHA, YCTAHABIWBATH WX
B3aMIMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIIUE MIOHSATHS TP OMUCAHUH COCTaBa, CTPOCHUS U MIPEBPAICHHIA
OpPraHUYECKUX COCAMHEHU;

chOpPMUPOBAHHOCTh ~ YMEHHUU  HCIIOJIB30BATh  XMMHUYECKYI0 CHUMBOJUKY JUIS  COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOU, COKpamEHHOW) ¢GOpMyNl OpPraHWYECKHUX BEIIECTB U
YPaBHCHHI XHMHYECKUX PEaKIUi, W3rOTaBIMBAaTh MOJEINM MOJEKYJ OPraHUYECKUX BEUIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAIICKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB IO
WX COCTaBy M CTPOCHHIO K OIpPENeICHHOMY KJacCy/Tpymre COSIUHEHHH (YyTrieBOAOPOABI, KHUCIOPOI U
a30TCOJIepXKAIUE COCAUHEHHS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHWs), JaBaTh WM Ha3BaHUA TIO
cuctematnyeckori HomeHnkinarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC HA3BaHHS OTACIBbHBIX
OpPraHMYECKUX BEUIECTB (ITHIICH, MIPOIUJICH, alleTUIIeH, STHIICHTIINKOb, TTUIEpUH, GeHon, hopManbaerua,
areTapJCTU]l, MypaBbUHAs KHCJIOTa, YKCYCHAash KHCJIOTa, OJICMHOBAs KHUCIIOTAa, CTEAPHHOBAs KHCIIOTA,
TIII0K032, PPYKTO3a, Kpaxmall, HEeJITI0I03a, TIIALUH);

c(OPMUPOBAHHOCTh YMEHHsSI OMPEAENATh BHUIbl XMMHUYECKOH CBA3M B OPraHUYECKUX COCTUHEHUSIX
(omMHApHBIC U KPAaTHBIC);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOSHUSI OpraHNYeCKHuX BemecTs A. M.
BytiepoBa miist 00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHUS
MAacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepH30BaTh COCTaB, CTPOCHHUE, (U3UUECKHE U XUMHUYECKHE
CBOWMCTBA THIHMYHBIX MPEJACTABUTEICH PA3JIMYHBIX KJIACCOB OPraHMYECKHUX BEUISCTB (METaH, 3TaH, dTUJICH,
MPOIWJICH, alleTHiieH, OyraauweH-1,3, merunOyraameH-1,3, OEH30JI, METaHOJ, 3TaHOJ, STHUJICHIJIMKOJIb,
TIALEpUH, (EHON, aleTalbIeru]l, MypaBbHHAas W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmal, MeJIi0J03a,
aMHUHOYKCYCHasl ~KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYI) CBSI3b MEXKAY HHUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKITUH C UCITOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMUPOBAHHOCTh yMEHHSI XapaKTEPH30BaTh WCTOYHHKH YTIEBOJOPOIAHOTO CHIPbS (HE(TH,
MIPUPOJIHBIH ra3, yroik), CIOCOOBI X MEePepadOTKH U MPAKTUIECKOe TPUMEHEHNE POAYKTOB NepepaboTKu;

c(hOPMHUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCICHHS 110 XUMHUYECKHM ypaBHEHUsIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOJIYKTa PEaKIUU IO H3BECTHBIM Macce, 00BhEMY, KOJIHYECTBY
OJTHOTO M3 MICXOJIHBIX BEIIECTB HITU MPOTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMON 3HAaHUN 00 OCHOBHBIX METO/AaX HAYYHOTO TO3HAHMS,
UCMONIb3YEMBIX B XMMHUH TPU HM3YyYEHUHM BEUIECTB M XUMHYECKHX SIBICHUU (HaONo/eHue, U3MEpeHHe,
AKCIIEPUMEHT, MOJISITMPOBAHNE), HCIIOIH30BaTh CUCTEMHBIC XUMUYCCKUE 3HAHUS IS MIPUHSATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAINSX, CBSI3aHHBIX C BEIMIECTBAMH M UX IIPUMCHEHUEM;

cOpPMUPOBAHHOCTh YMEHUH COONIOAAaTh TpaBHJIa TONB30BAHUS XMMHUYECKOM TMOCYIol W
nabopaTopHBIM 000pYyJOBaHMEM, a TaK)Ke IpaBHia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIASIMH 110 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBITIOJHATH XUMHUYCCKHH SKCIIEPUMEHT (TIpeBpaIICHUS
OpPraHMYECKUX BEIIECTB MpPU HATPEBAHHH, MONYYCHHUE JTUJICHA M H3yUYEHUE €ro CBONCTB, KaUeCTBEHHBIC
pEeaKkiuu OpraHuYecKUX BEIIECTB, JCHATypallds OENKOB MpU HArpeBaHHH, I[BETHBIC pEaKIMu OEIKOB) B
COOTBETCTBUHM C TPaBWJIAMHA TEXHHUKH O€30MacHOCTH TpH OOpallleHWH C BEIIeCTBAMH M JIA0OPaTOPHBIM
o0opyIoBaHWEM, TPEJCTABISATh PE3yJIbTaThl XUMHYECKOTO SKCIIEpPUMEHTa B (OpMe 3amuch ypaBHEHUIH
COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHUUYECKH aHATU3UPOBATH XUMUYECKYIO WH(POPMAIUIO, MOTYIaeMYIO
U3 pa3HbIX UCTOYHUKOB (CpeicTBa MacCOBOM MHGopMaIuu, IHTepHET U ApyTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPABHJIa YKOJIOTHYECKHU 1IeTIECO00Pa3HOTO MTOBECHHUS B OBITY
U TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOEro 37I0POBBbS M OKpPYXaloIlel MPHUPOJHON cpelbl,



OCO3HaBaTh OIACHOCTb BO3JEHCTBUS HA JKHBBIE OPTraHU3MbI OINpPENEIEHHBIX OPraHMYECKHX BEIIECTB,
noHumMasi cMmbicn nokasarens [1JIK, moscHaTs Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX
BPEIHOI0 BO3/CHCTBHS Ha OPraHU3M YEJIOBEKa;

JUIE O0y4aroUIuXcs ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIS CIIENBIX U cTabO0BUIAIINX OOYYAIOIIMXCS: YMEHHUE HMCIONb30BaTh PEIbe(HO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns ns 3anmucu XuMudeckux Gopmy..

11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMusD» OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XMMHUECKON COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIU XUMHH B TIO3HAHUU SIBIICHUU TPUPOJIBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPBI TUYHOCTH, €€
(YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOAMMOW sl pEIIeHHs] MPAKTHYECKHX 3a/lad U OKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHOU CPEIE;

BIIQJICHUE CHUCTEMOW XHMHYECKHX 3HaHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONIME TOHSATHS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOMTANIM aTOMOB, MOH, MOJICKYJIA, MOJb,
MOJIApHBIA O00BEM, BaAJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHUMHUYECKas CBS3b
(koBalleHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOIHAs), KPUCTAIIIMYECKas PEMIETKA, TUIBl XUMHYECKHX
peaxkiui, pacTBOp, OJIEKTPOIMUTHI, HEIICKTPOIUTHI, DIEKTPOIUTHYECKAS OUCCOLUAIUS, OKUCIHUTEb,
BOCCTAaHOBHUTENb, CKOPOCTh XMMHUYECKOH pEaklUu, XUMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AHCccolManuu, nepuoauyeckuil 3akon J[. . MeHneneeBa, 3aKOH COXpPaHEHHSI MacChl
BEIIECTB, 3aKOH COXPaHEHHUS W MPEBpAIICHHs] SHEPTUU MPH XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JIeKAIHe B OCHOBE TOHUMAaHUs IPUUUHHOCTH U
CHCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PAKTOIOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, MOIYYCHUU H
0€30MacHOM UCMOJIb30BaHUU BAKHEUIINX HEOPTaHUYECKUX BEILECTB B OBITY U MPAKTHUYECKON JEATENIbHOCTU
YeJI0BEKA;

chOpPMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEepHbIE NPHU3HAKK TOHSTHHA, YCTaHABIMBATH UX
B3alMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE IOHSATHSA IMPH ONMCAHUM HEOPraHWYECKUX BELIECTB U HX
IIPEBPAILCHHI;

c(OpPMUPOBAHHOCTh YMEHUN HCHOIb30BaTh XMMUYECKYI0 CHMBOIUKY MJi COCTaBleHUs (HopMy
BEIIECTB M YPaBHEHUI XMMMUYECKHX peakuui, cuctemMatnueckyro HomeHkinatypy (IUPAC) u TpuBnanbHble
Ha3BaHMSI OTAENIbHBIX HEOPraHUUECKUX BEIECTB (yrapHbIi ra3, yrieKucIiblil ra3, aMMHaK, raméHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONPEENATh BAIGHTHOCTb U CTENIEHb OKUCICHHUSI XUMHUECKUX JIEMEHTOB
B COEIMHEHHUSAX DPA3TMYHOTO COCTaBa, BUJ XHUMHUYECKON CBs3M (KOBaJIEHTHAs, MOHHAs, MeTaJlIuvecKas,
BOJOPOJHAsI) B COEOUHEHUSX, TUIl KPUCTAIMYECKOW pEmETKH KOHKPETHOTO BellecTBa (aTomHas,
MOJIEKYJISIpHAsl, HOHHAas, METaJUIMuecKas), XapakTep Cpelbl B BOJHBIX pPacTBOpPax HEOPraHUYECKUX
COCIUHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPHUHAICKHOCTh HEOPTraHMYECKHX BEHIECTB MO HUX
COCTaBy K OIpeNeNEHHOMY KJAcCy/TpyIIe COeAMHEHHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETasllbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCT YMEHUH pacKpbIBaTh CMbICT Hepuojaudeckoro 3akoHa Jl. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

cOPMUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHUX
aneMeHTOB 1-4 mnepuonoB Ilepuonuueckoit cucrtembl xumuueckux siemeHTtoB JI. WM. Mengaeneesa,
UCTONB3ysl TOHATHUS «S-, P-, O-2JEKTPOHHBIE OpPOUTAIN», «IHEPTETHUECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAMHEHUHN MO Mepuoiam U rpyIrmnam
[Tepuoanueckoit cucrembl XuMuueckux 31eMeHToB J[. . Menpaeneena;



c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBONCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHNUE T'€HETUUECKON CBSA3H MEKIY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUSI KJIACCHU(DUIIMPOBATh XUMHUYECKUE PEAKLIUU O Pa3IMYHBIM IpU3HAKaM
(4ucIy ¥ COCTaBy pearupyroIluX BEUIECTB, TEIIIOBOMY YPPEKTy peakluu, U3MEHEHHUIO CTENICHEH OKHCICHHS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YIaCTUIO KaTalu3aTopa);

cOPMUPOBAHHOCTh YMEHUN COCTaBJISATh YpPaBHEHUS pEaKIMi pa3INMYHbIX THUIIOB, IOJHBIE H
COKpaIlEHHBIE YpaBHEHHs PEAKIUi MOHHOTO OOMEHa, YYUTHIBAsl yCIOBUS, MPH KOTOPBIX 3TU PEAKIUH UIYT
710 KOHII;

cOpPMUPOBAHHOCTh YMEHUN TPOBOJIUTH PEAKIMH, MOATBEP)KIAIONINE KAaueCTBEHHBIM COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BEIECTB, PACMO3HABATh ONBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

c(OPMHPOBAHHOCT YMEHHMI pPACKPBIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEaKIUi
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKLuit;

c(OPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PeakI OT Pa3IuYHbIX
(bakTOpOB; XapakTep CMEMICHUS XMUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHSA
(npunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOLIECCHI, JIEKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TOJIy4e€HHUsI CEPHON KUCIOTHI, aMMHUaKa, a Takke cHOpMUPOBAHHOCTH MPECTABICHUN 00
OOIIMX HAyYHBIX MPUHIUIAX H SKOJIOTHIECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIYHMCICHUS C UCIIONB30BAHUEM TOHSTHS «MAaccoBas JIOJIS
BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHUN Ta30B MPU XMMHUUYECKUX PEAKIUSIX, MAcChl BEIECTBA WU
00BbEMa razoB MO H3BECTHOMY KOJHYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO W3 YYacTBYIOUIMX B
peaKIMM BEIIECTB, TEIUIOBOTrO0 3(deKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPALEHUS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHHMH coOMI0aTh IMpaBUja MOJb30BaHMA XHMMHYECKOH mocymoil u
7a00paTOpHBIM O0OPYZOBaHUEM, a TakXKe IpaBuUiIa OOpallleHHs C BEIIeCTBAMM B COOTBETCTBUU C
MHCTPYKLHSMHU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUI IJIAHUPOBATh M BBHINOJHATh XUMUYECKUIN SKCIEPUMEHT (pas3iiokKeHHe
IIEPOKCHJIA BOJOPOAA B MPUCYTCTBUU KaTaJIM3aTOPA, ONPEACIECHUE CPEAbl PACTBOPOB BEUIECTB C ITOMOIIBIO
YHHUBEPCAJIBHOIO MHAMKATOPA, BIMSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH peakluu, peaKiiuu
HMOHHOI'0 0OMEHa, KaueCTBEHHBIE peakluu Ha cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS,
pelIeHre IKCIepUMEHTaIbHBIX 3a7a4 o TeMaM «Metauib» u «Hemeramibny) B COOTBETCTBUU C MPaBUIIaMHU
TEeXHUKH 0€30MacHOCTH MpU OOpallleHUH ¢ BEUIECTBaMHU U J1a0OPaTOPHBIM 000pPYAOBaHHEM, MPECTABIATH
pe3yabTaThl XMMUYECKOTO HSKCHEpUMEHTa B (hopMe 3aluCH ypaBHEHHH COOTBETCTBYIOLIMX pEaKIUi U
(bopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO0 MH(OPMALKIO, MOTYyYaeMyo
U3 pa3HbIX UICTOYHUKOB (CpPEICTBA MACCOBOM KOMMYHHUKaIMH, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII0IaTh MpaBUiIa 3KOJIOIMYECKH 11€7€CO00pa3HOT0 MOBEICHHS B OBITY
U TPYNOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 3J0POBBS M OKpYXarollel MpHUpPOJHON cpenbl,
OCO3HaBaTh ONACHOCTh BO3JIEHCTBUS Ha YKUBbIE OPraHU3Mbl ONPEENEHHBIX BELIECTB, MOHHUMAas CMBICI
nokazarens [IJIK, moscHsATh Ha mpuMepax CHOCOObl YMEHBIICHHS W NPEAOTBPALICHUS HX BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4arouMxcs ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbS: YMEHUE NPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUISL CJIETIBIX M CIa0OBUIIIMX OOYYAIOIIUXCS: YMEHUE UCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaitist i 3armucu XUMHYECKUX (GOpMyI.
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