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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbHONM MPOrpaMMbI CpeAHero ooiiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit deneparumy,
peaIM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJI0KEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuo a0 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXONIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPEIEICHUIO
oOuielt crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTUS OOyUYarOIIMXCS CPENCTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbHpie mnojoxkeHus PI'OC COO o B3anMMO0OOYCIIOBICHHOCTH IIEJICH,
COJIep>KaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NoJly4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CcHUCTeME XUMHYECKOro o00pa3oBaHUs. T IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO
U npupofHoil cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOydarolmIMXCs Ha
YPOBHE CpeIHEro o011ero 0opa3oBaHus CpecTBaMU Y4eOHOI0 peaMeTa « X UMHUS,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM crneunuK HayKu XUMHUH, €€ 3HaueHUs B TO3HAHUHM TMPUPOABI U B
MaTepHaIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIMIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILIUJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpe KaK O €IUHCTBE
OpUPOABI U YEJIOBEKAa, KOTOpoe (QOopMHUpYETCS B XMMHHM Ha OCHOBE NOHMMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajia
HEOThEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOHYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble€  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OopraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHCTEMBI 3HAaHUM NPU NU3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckass XuMus» copmupoBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NIPEICTABIICHUI O CTPOEHUH BemecTB. CBeAeHU 00 N3y4aeMbIX B Kypce BEIIeCTBAX
JTAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OHMOJOTHYECKU aKTHUBHBIX
coenMHeHnd. B Kypce  OpraHM4ecKOl XUMHUU  TOJIY4aroT  pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjaoMm 3peHHss B TMpeamere «XuMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEAOCTABISIETCS] BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



IyOKe TIOHSATh MCTOPUYECKOE M3MEHEHHE (QYHKIMM JSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O Ba)KHEHINMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMs, UMEIOUIUMHU KYJIbTYPOJIOTHUYECKUN WM TPUKIATHON Xapakrep. OTU
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3M XMMHUU C JPYTUMHU HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MIPAKTUYECKOU JIESTEIHLHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH UH(POPMAIUIO U PUMEHSTH €€ JIJIsl OMOIHEHUS 3HAaHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
[EJIOM COZIEp’KaHHe Y4EeOHOro mnpeamera «XUMUsS» JaHHOTO YPOBHS W3Y4YEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Yy O0YUAIOIITUXCSI MUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh MPUPOJIHBIX SABICHUHN IYyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYUl MEXJTy HOBBIMH (aKTaMd U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke mpodseM cOepeKeHUs] IHEPTETUUECKUX PECYpPCOB, ChIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU TOAXOAbI K OMPEIEICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX TEUCTBUM, IMEIOMIMX 0a30BO€ 3HAUCHUE TS PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [JIi MPUOOPETEHUs OIbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 O0LIEro 00pa3oBaHus, PU ONpeIeICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTA YEJI0BEKa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CornacHO JaHHOW TOYKE 3pEHUsS TJIaBHBIMHM LEISIMH H3Y4YeHHs MpeaMmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IIeHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH HX
pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHI, HEOOXOIMMBIX /I MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMUUYECKUX SIBIICHUI, UMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOI'O0 JKCIIEPUMEHTa, COOJIOJEHHUEM IpaBUIl
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
npelMeTa B porpaMme Mo XMMUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero obOpaszoBanus. CeromHs B
NpEnoJaBaHUX XMMUU B OOJIBIIEH CTENEHU OTAAETCS MPEANIOYTEHNE TPAKTUIECKON
KOMIIOHEHTE COJIep>)KaHUsl OOy4eHMsl, OPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTEeIbHON OpraHW3alliM, BIIAJCIONIEr0 HEe Habopom
3HaHWM, a (PYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSMU
AKTUBHOTI'O MOJYyYECHUS 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM KU3HU JJIsSI PEIICHUS
NPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM npH U3ydEeHHUH NpeaMeTa «XUMUs JOMUHUPYIOIIEE 3HAUYECHUE
IPUOOPETAIOT TaKKE IEH U 3a7a9d, KaK:

aganTaiys oO0y4arolUXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
GbopMHUpOBaHME  HWHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00y4aromuXcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBbIX BUIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOJIUMBIX JJISl IPUOOPETEHUS OTIbITA JEATENbHOCTH, KOTOPAs 3aHUMAET BayKHOE
MECTO B TO3HAHUU XHMHH, a TAKXKE IS OIEHKU C TMO3UIMA HKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIJIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00y4YarIUXCs: CHIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOIMATUBHOIO U JIOTMYECKOT O
MBILIUICHUS1, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydYaromuxcsi YOEeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBBIO, a Takke MPUOOPETEHUsS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0macTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero odiero oopazoBanus, coctaiseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, €€ ocHOBHbIE 1ON0KeHUsA. CTPYKTYpHBbIE (pOpMYIIbI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIIUX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HAKOMJIEHHUE € 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPAILICHUIO OPraHUYECKHX BELIECTB IpHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyuyeHne CHHTETHYECKOIO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), NOJYYEHHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumeHerue. TOKCUIHOCTb apEHOB.



I'enernueckas CBsI3b MEXAY YIJE€BOAOPOJAMH, MPUHAJISKAIUMU K Pa3IuYHbIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaluTU4ecKui), nuponu3. I[IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEpUMEHTAIbHBIE METOAbl HM3YYE€HHs] BEIIECTB M HUX MpEeBpaIleHM:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcCC, KaydyKoB U pe3uHbl, Koyiekuuu «Hedtb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anayu.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue oprannyeckue coeANHEHU

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
duznueckue MW XUMHUYECKHE CBOWCTBA (PEakiMd C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBHe MeTaHoIa 1 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XUMHUYECKHME CBOWCTBAa (B3aUMOCHCTBHE CO MIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHAs PeakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne GpeHomna.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIMH), MOTYyYEHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MTpeienbHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCIJIOThI KaK MPEJACTABUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIIMX KapOOHOBBIX KHUCJIOT, UX MOIOLIEE JEeHCTBUE.

CnoxHble >(QUpbl KaK NPOM3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  coctaB, KiaccuUKanus ~ YrieBoAoB  (MOHO-, IU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C THIPOKCUIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHUE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast poib.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
ueono3pl. duznyeckue M XUMUYECKME CBOMCTBAa KpaxMmaia (TUIpOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX IPEBpaIlCHU:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Mmenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJUIEPUHA C
ruapokcuaom meau(ll)), anpaernnoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAccCe,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MIPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHudecKkue coequHeHuss. Gu3ndeckue u
XMMHUYECKHME CBOMCTBA AMHUHOKHUCIOT (Ha TpUMepe TiuirHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, JIEHATypallks, KaUeCTBEHHbIE PEaKIIUU Ha OENKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB U HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISICTCS 4Yepe3 HCIMOIb30BaHUE KaK OOLIUX €CTECTBEHHO-



HAyYHBIX TOHATHH, TaK W TOHATHH, SBIISIOMIUXCS CHUCTEMHBIMH IS OTICIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(UKaims, MepUOJUIHOCTh, HAOIIOJICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: wMaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTWYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIIEBOJbI, KHPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHI.

TexHONMOTHs: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHLHOTO ITHTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPEenapaThl, MaTepUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMHUYECKUM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. CBsA3b NEPUOAMYECKOrO 3aKOHa M IleproaAMYECKON CHUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM U MEpHOIaM.
3HaueHue NEePUOIMYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBIM W JOHOPHO-
akienTopHelii). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTb.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHUOHBL.

BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.



[lonaTne o nucnepcHbIX cucTeMmax. VICTUHHBIE M KOJIJIOMIHBIE pPAaCcTBOPHI.
MaccoBast 10J1s1 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenkitatypa
HEOPraHWYECKNX BEIIECTB. | €HETHYECKas CBA3b HEOPraHUMYECKHX BEILECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHUYECKHMX — peakmud B
HEOPraHUYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHs MAaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuiabHble U cradble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHAasl, LIEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHs BEIIECTB M HX MPEBpaIlCHMI:
nemoHctpauus tabmun «llepuonnueckas cucteMa XxuMuyeckux snementon [1. .
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3joKEHUE MEePOKCHIa
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEAKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
PAKTUYECKON padoThl «BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XMMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIB30BAHUEM MOHATHS «MACCOBAst A0S
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xumudeckux asnementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTpPONUS HEMETAIOB (HAa MpuUMepe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COSIUHEHHM.

Merannsbl. Ilonoxenune meramioB B llepuonnueckoil cucreMe XMMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOMCTBA BaKHEMIIMX METAJUIOB (HATpUM, Kalaui, KajbluH,
Mar"uii, amOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUH.

OO6mue cnocoObl moiydyeHus: MeTaioB. IIpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHMsS] BEIIECTB M HX NPEBPALICHUN:
u3ydyeHue Koyuiekuuu «MeTamibsl U CIUIaBbl», 00pa3lloB HEMETAJJIOB, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4, HaOJIOJIEHWE W OMNHCAHME JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA AITIOMUHUS C pacTBOpaMu
KHUCIIOT U LIEJI0YeH, KAYECTBEHHBIE peaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

Pacuérer macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O00BbEMY OJHOTO U3 YYACTBYIOIIMX B pPEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BELLECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, PHEPTeTUUECKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTUM MeAWLMHBL. [loHSATHE O HayyHBIX METOAAaX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
NOJIYYEHHUS] BaXKHEUIINX BEILIECTB.

UenoBek B MHpe BEUIECTB M MaTEPUANIOB: BAXHEHIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKLUHOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Uil JEKTPOHHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE W MUHEPAJIbHBIC
ya00peHus.

XuMHUs U 310pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
npernaparoB, IpaBuiia 0€30MacHOrO UCIIOIb30BAHMS IPENapaToB ObITOBOI XUMUU B
IIOBCETHEBHOM KU3HU.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  H3ydyeHUH oOmed u
HEOPraHMYEeCKON XUMHH B 11 Kilacce OCymIeCTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OoOLMX €CTECTBEHHO-HAYYHbIX TMOHATHUH, TaK W TOHATHUW, SBJISIOIIUXCSA
CHUCTEMHBIMHU JJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKIIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIAaCCU(PHUKAIUA, TMEPUOJUYHOCTh, HAOIIOJCHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Marepus, JHEPIUsl, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIl, PaJHOAKTUBHOCTh, MOJIEKYJIA, DJHEPTE€TUYECKUIM YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHHME BEIEeCTBa, (PU3MUECKHUE BETWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTD.



buonorus: kieTka, opraHusM, OKocHcTema, Owuocdepa, Makpo- H
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUANIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHILEBAs
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMEI 110 XMMHNHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHIMA

JIMUHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
OOyJaloIMMHUCS TMPOrpaMM  CpPEIHEro oO0mero ooOpa3oBaHUs  (JUYHOCTHBIM,
MeTanpeIMETHBIM U NpeaMeTHbIM). HayuyHo-MeToan4ecKkoi OCHOBOM /Jis pa3padoTKu
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOrPaMM CPEIHEro oO0uIero oOpa3oBaHUS
SIBJISICTCS CUCTEMHO-IEITEIbHOCTHBIN TTOIXO/I.

B COOTBETCTBMHM C CHCTEMHO-JEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YIHTATOB OCBOEHUS MpeaMeTa «XUMHUsI» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs BBIJICTICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIUMHUCS POCCUUCKON TPaXKTaHCKOWM MICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/IEJICHUIO;

HAJIMYHe MOTUBAIMH K 00 y4IECHHUIO;

[IeJICHANPABIICHHOE DPa3BUTUE BHYTPEHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUUECKUX TPaAUIUi 0a30BOM HayKU XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NESTETbHOCTA 1IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMHU LETOCTHOMN
CHUCTEME XHUMHYECKOT0 00pa30oBaHMUS;

HaJIM4Me TPABOCO3HAHUS SKOJOTMYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUTH
1I€JId U CTPOUTH KU3HECHHBIC TIJIaHBI.

JInuHOCTHBIE PpE3yJbTaThl OCBOEHHUS TNpeaMeTa «XUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM W BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU U
uaeagaMi POCCHMCKOTO TPaKIaHCKOro OOIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMHU
M TpaBWIaMH TOBEJCHHUS, CHOCOOCTBYIOIIMMU MPOIECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YUaAIOIIUXCS.

JInyHOCTHBIE  pE3YyIbTaThl OCBOCHUS  IpeaMeTa «XHUMHUA»  OTPaKaroT
c(hOPMHUPOBAHHOCTh OIbITAa TI03HABATCIIPHOM HM MPAKTUYSCKOW JEATCIbHOCTH
O0ydYarolmuxcsl MO0 peain3alui NPUHSATHIX B OOIIECTBE I[EHHOCTEW, B TOM YHUCJIE B
YacTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS .

OCO3HaHMS OOYYaIOMUMHUCS CBOWX KOHCTHTYIIMOHHBIX TIPaB W OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U ITPaBOMOPSAKY;

NpEACTaBICHUS O CONMAIBHBIX HOpPMaxX W TpaBUJaX MEXITMYHOCTHBIX
OTHOIICHHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOHM JEATEIILHOCTH MPHU CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX U MO3HABATENIHLHBIX 3aJ]1ay, BHIMIOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH TTOHUMATh ¥ TPUHUMATh MOTHUBEI, HAMEPEHHU S, JOTUKY U apTyMEHTHI
JIPYTUX TpU aHAIU3€ Pa3IMUHbIX BUIOB YU€OHOMU JIEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIMTAHMA

LIEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HAacCJEAUIO
OTEUECCTBECHHOM XHMMUM;

yBOXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOIO
MPUMEHEHUS XUMUH, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh Pe3yJIbTar
JUIMTETTLHBIX ~ HAOMIOJMEHWN,  KPOMOTIWBBIX  DKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOIIEM aHAIN3e
uH(GOPMAITUH O MTEPEAOBHIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEJCHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallUH, CBSA3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE TMOBEACHHWE M TOCTYNKU CBOUX TOBApHUIIEH C
MO3UIIMKA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHUE TOCIEICTBUNA ATUX
MOCTYTIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

NOHUMAHMS  I[IEHHOCTEH 370poBOro W  Oe3omacHoro oOpasza  KHM3HU,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coOMtoIeHUsT TpaBuil 0€30MacHOro oOpalleHus C BellecTBaMH B  OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOU JESTEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJ MHIAUBUIYATBHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYAllUSIX, YTPOKAIOIIHNX 30POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHMSI TIOCIICJACTBUNA WM HETPUATHS BPEIHBIX NPHUBBIUCK (YMOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOM KOMITETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIbCKON
JeSTeTLHOCTH, OOIIIECTBEHHO MOJIE3HON, TBOPUYECKON U JPYTUX BUJIAX JACATEILHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacCTHE B PEUICHUU MPAKTUYECKUX 3a7a4 COIUATbHON
HaIPaBJICHHOCTH (B paMKax CBOErO KJacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3audyHoro poja, B TOM
YKCJIC HA OCHOBE MPUMEHCHHS MPEAMETHBIX 3HAHUH 110 XUMUH;

yBa)XEHUS K TPYY, JIOJSM TPYyJa U pe3yJibTaTaM TPYI0BOM 1€ITeTbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY  BBIOOPDY  WHIUBUIYAIbHOW  TPACKTOPHH
oOpa3oBaHus, Oymyriei mpodeccuu u peanu3aniu COOCTBEHHBIX )KHU3HEHHBIX TJIAHOB
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C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEW K XHMHHU, HHTEPECOB W
noTpedHoOCTe| 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKH IIEIeCO00pa3HOT0 OTHONICHHS K TPHPOAE, KaK HWCTOYHHUKY
CyILIECTBOBaHMS )KM3HHU HA 3EMIIE;

NOHMMAaHUS TJ00aJbHOTO XapakTepa SKOJOTHYECKUX MpoOiieM, BIUSHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE MMPUPOJIHON U COLIMATIBHOW CPEIbI;

OCO3HaHMSI HEOOXOIMMOCTH HCIIONH30BAHUS JTOCTIKCHUN XVUMHH TSI PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOIOIB30BAHMUS;

AKTUBHOI'O HENPUITUS NEUCTBUM, IPUHOCIIIUX BPEA OKPYKAIOMIEH TPUPOJHON
cpele, YMEHHUS TPOTHO3MPOBATH HEOJIArONMPHUATHBIE SKOJOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBPAILATH UX;

HaJU4usl Pa3BUTOrO0 HKOJOTMUYECKOI'O MBINLICHUS, AKOJIOTHUUYECKON KYJIbTYpHI,
OMbITA JIESITEIBbHOCTH AKOJOTMUECKON HAIMpPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA
MMU B MIO3HABATEIHHOM, KOMMYHUKATUBHON U COIMAIbHON MPAKTUKE, CIOCOOHOCTH H
YMEHHUSI aKTUBHO MPOTUBOCTOSTH UACOIOTMU XeMOpoOuH;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MMOHUMAHUS CHIeNU(PUKY XUMHUM KaK HAyYKH, OCO3HaHUs € poJiu B (GOPMUPOBAHUU
pallMOHAJILHOI'O HAYYHOTO MBIIUICHHUS, CO3JJaHUU 1IEJIOCTHOTO TMPEJCTABICHUS 00
OKPY’KaIOIIEM MHPE KaK O €IMHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pPElIeHUuU Po0JIeM COXpPaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTU B 0COOOM 3HAUMMOCTH XUMUH JIJI1 COBPEMEHHOM [TUBUIIU3AIIMU: B
e€ TYMaHHMCTUYECKOM HAIPaBJIEHHOCTH M Ba)XXHOM pPOJM B CO3JaHUU HOBOM 0Oa3bl
MaTepHAIbHONW KYyJIbTYpPbl, PEHICHUU TJIO0AIBHBIX MPOOJIEM YCTOMYHUBOIO PA3BUTHUS
YEIOBE€UECTBA — CBIPbEBOM, DSHEPreTUYECKOM, NHUIIEBOM W  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIIEUEHUN YCJIOBUHN YCHEIIHOTO TpyAa U
HKOJIOTUYECKU KOMDOPTHOM KUZHH KAXKIOT0 YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METO0B MTO3HAHUS,
UCIIOIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIL30BaTh MOJydaeMble
3HaAHUS JIJIs1 aHAJIM3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIETro MUPa U MPOUCXOSIINX B
HEM WM3MEHEHUM, yMEHHs JAeslaTh OOOCHOBAHHbBIC 3aKJIIOYEHUSI Ha OCHOBE HAYUHBIX
(haKTOB U UMEIOIIMUXCS JAHHBIX C TEIBI0 TTOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOJIb30BaTh XUMUYECKHUE 3HAHUS JJISl PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYaIUIX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  O0Opa3oBaHUIO U
caM0ooOpa30BaHUI0, K AaKTHMBHOMY TOJYYEHHUIO HOBBIX 3HAaHMM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;
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MHTEpeca K OCOOCHHOCTSAM Tpyla B Pa3IMYHBIX cdepax npodheccroHaIbHOU
JeSTeTLHOCTH.
METAINIPEAMETHBIE PE3YJIBTATbHI

MeranpenMeTHble pe3ysIbTaThl OCBOCHHS Y4EOHOro mpeaMera «XHUMUs» Ha
YpOBHE CpPEeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIC JUTSE dhopmMupoOBaHUS MUPOBO33PEHUS OO0 yJaroIuXCs
MEXKIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIICHAyYHbIC TOHSTHS, OTpa)KaroIIne
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHEMU(UKY METOJOB IO3HAHMS,
HCTIOJIb3YEMBbIX B E€CTECTBEHHBIX Haykax (Marepusi, BEIIECTBO, DHEPTHUs, SBJICHHUE,
MpoIlecC, CUCTEeMa, HAay4YHbIH (PaKT, MPUHITUN, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOopusi, UCCIeq0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yYHUBEpCallbHbIe Yy4eOHBIC JelCcTBUs (MTO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
pErysaTUBHBIE), oOecnieunBaroie GopmupoBanre GyHKIIMOHATBLHON TPAMOTHOCTH H
COLIMAJIbHOM KOMIIETEHIMU 00y4aroInuXxcs;

CIIOCOOHOCTh O0YYarOIUXCA HMCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYCCKHE 3HAHKS U YHUBEpCAIbHBIC YICOHBIC ICHCTBUS B TTI0O3HABATEIIHLHOM
Y COLIMAJIbHOW MPaKTHUKE.

MeranpenMeTHble  pe3yJibTaThl  OTpPakalOT OBJIAJICHUE  YHUBEPCAJIbHBIMU
y4eOHBIMH TO3HABATEILHBIMM, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSAMU.

OBJajieHne YHUBEPCATbHBIMHI YUeOHBIMY NMO3HABATEIbHBIMH IEHCTBUSIMU:

1) 6a30Bble JIOru4YecKue JeicTBUS:

CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyallU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONMpENEeNATh 1€ JCATENbHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HX
JIOCTH>KEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIIbHOCTH C TOCTABJICHHBIMHU LIETSMU;

WCIIOIb30BaTh TPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh  XapaKTEepPHbIC MPU3HAKM TMOHATHH M YCTaHABIMBaTh WX B3aMMOCBS3b,
WCIIOIb30BaTh COOTBETCTBYIOIIHME TOHATHS JJII OOBSICHEHUS OTACIBHBIX (DAKTOB M
SIBIICHUI;

BBIOUPATh OCHOBAHUS U KPUTEPUHU IS KiIacCU(UKAIIMY BEUIECTB U XUMUYECKUX
peaKIuu;

YCTaHABIIMBaTh  MPUYMHHO-CJCJACTBCHHBIC  CBS3M  MEXKIY  H3y4aeMbIMH
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE PACCYKICHUS (MHIYKTUBHBIC, ICNYKTUBHbIC, TIO aHAJIOTHUH ),
BBISIBJIITH 3aKOHOMEPHOCTH M TPOTUBOPEUYUS B PACCMaTPUBACMBIX SIBJICHUSX,
(hOpMyITMPOBATH BHIBOJBI U 3aKITIOYCHUS;

MPUMEHSTh B MPOLIECCE TMO3HAHMSI, UCIOJIb3YyEeMble B XMUMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJAEIH, MPEOOPA3OBBIBATh MOJECIbHBIC MPEACTABICHUS — XUMUYECKHUI
3HaK (CUMBOJI) dJIEMEHTa, XUuMHU4yeckasi ¢GopMmyJsia, ypaBHEHHE XUMHUYCCKONH PEaKIIuA —
pU pENICHUH YYEeOHBIX TTO3HABATENBHBIX W TPAKTUYECKUX 3a/ad, MPUMEHSTH
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Ha3BaHHbIE MOJIEJbHBIE NPEJCTABICHUS AJI BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaAKIIUIl.

2) 0a3oBbI€e McCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAJETh OCHOBAaMU METOJOB HAYYHOIO IIO3HAHMS BEIIECTB U XHMHUYECKHUX
peaKLnil;

(bopMyIMpoBaTh LEIU U 33/1a4W UCCIIEIOBAHUs, UCTIOIb30BATh MMOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYITHMPOBAHHBIE BOMIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (()OPMUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

BJaJIeTh HABBIKAMHU  CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUEHHYECKUX HKCIIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHHUS HAOIIOAaTh 3a XOJI0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh
000011IeHHs ¥ BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUA,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJIeIaHHON paboTe;

npuoOpeTaTh  ONBIT  YYCHHYECKOW  HWCCIEAOBATENBLCKOM W TPOEKTHOMU
JESTENbHOCTH, MPOSBIISITH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY HOHUCKY
METOJI0B pelIeHus MPAKTUYECKUX 3aa4, MIPUMEHEHHUIO PA3IMYHbIX METOJIOB MO3HAHMUS.

3) pabora ¢ nndpopmaunmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIMH (HAyYHO-TIOMYJIsIpHAs
JUTEpaTypa XMMHUUECKOT0 COIepKaHus, CIIpaBOUHbIE MOoco0us, pecypcsl MHTepHeTa),
aHAJIM3UPOBATH MH(DOPMALIUIO PA3ITHUYHBIX BUJIOB U (DOPM MPEACTABICHHS, KPUTUYECKU
OLICHUBATh €€ JTOCTOBEPHOCTh U HEPOTHBOPEUYUBOCTb;

dbopMynupoBaTh 3ampochl M MPUMEHSATH PA3IUYHBIE METOJBI TPU TOUCKE U
otOope uH(popmaIuu, HeOOX0IUMOH 17151 BBIMIOJTHEHUS YIEOHBIX 3a]1a4 ONPEIeIEHHOT O
THUIIA;

npuoOpeTaTb  OMBIT  MCIOJNb30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (POPMY IpeACTaBICHUs HH(DOPMAIIU
(cxembl, rpaduKu, AUATPAMMBI, TaOJIUIIBI, PUCYHKU U JIPYTUE);

HCIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEACTBA IpU pabOTe C XMMUYECKOM
uH(popMaIen: IPUMEHATh MEXKIIPEAMETHbIE ((PU3NUECKUE U MATEMATHYECKHUE) 3HAKH
Y CUMBOJIBI, (hOpMYIIbl, A00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MPeoO0pa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHUE  CPEICTBA
HarJIA{HOCTH.

OBynageHne yHMBEPCAIbHBIMM KOMMYHUKATUBHBIMH JAeHCTBUSIMH:

3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl B XOJle JMajora W/Wiu
JTUCKYCCUH, BBICKa3bIBaTh UEH, GOPMYITUPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIHHO
BBIIIOJIHEHUS MTPEAJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAUMEld pe3yJbTaTOB I103HABATEIbHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHUKAMHU MPU BBINOJIHEHUH
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XUMHYECKOr0 JKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, pealu3alu y4eOHOro mpoekTa u GopMyIHpOBaTh BBIBOABI 110
pe3yapTaraM IPOBEAEHHBIX MCCIIENOBAHUN ITyTEM COIVIACOBAHUSA IO3ULMH B XOZE
oO0CYXXIIeHHsI 1 0OMEHA MHEHUSIMH.

OBj1aieHne YHUBEPCANbHBIMH PeryasaTUBHbIMU ACHCTBUSAMM:

CaMOCTOSITEJIbHO ~IUIAHMPOBaTh M OCYLIECTBIATH CBOK IO3HABATEIbHYIO
NEeATENbHOCTh, omnpenensss €€ Lend MW 3aJayd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOIMMOCTH  KOPPEKTUPOBAaTh MPEMJIAraéMblii  aJIFOPUTM  JIEUCTBUM  TpH
BBINIOJIHEHUM Y4Y€OHBIX M HCCIENOBAaTEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ eKTUBHBIN c1OCO0 UX PEIICHUs ¢ YUYETOM MOJyUYEHUsI HOBBIX 3HAHUH O BEIIECTBAX
Y XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESITENBHOCTH Ha OCHOBE CAMOAHAIM3a U
CaMOOIIEHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTrHbIe pe3yabpTaThl OCBOEHUS Kypca «OpraHudecKas XuMHUs» OTPaXkaroT:

chOPMUPOBAHHOCTb  MPEJCTABICHUH O  XHUMHYECKOW  COCTaBJISOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SBJICHUMN ITPUPOIBI, B
(GopMUPOBAaHMM MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€ (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM NJisi pEIIeHHUs] MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpee;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUMU, KOTOpasi  BKJIFOYAET:
OCHOBOTOJIAralolue MOHATUS (XUMMUYECKUI AJIEMEHT, aTOM, AJICKTPOHHAs 000JI0uKa
aTomMa, MOJEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, XWMHUYECKasl CBS3b,
cTpykTypHas dopmyna (pa3BépHyTas M COKpali€HHas), MOJIb, MOJSpHas Macca,
MOJISIpDHBIM  00BEM, YrIEpOAHBIA CKeNeT, (QYHKUMOHANbHAS TPYINa, paauKal,
M30MEpHSI, U30MEPBI, TOMOJIOTHUECKUN Psii, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI U
a30TCOAEPKAIINE  COCAUHEHUsS, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU U 3aKOHbl (TEOpHUsl CTPOCHHS
oprannueckux BemiecTB A. M. ByrtiepoBa, 3akOH COXpaHEHUSI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHHU, MHPOBO33PEHUYECKHUE 3HAHWS,
JIeXKAIKE B OCHOBE MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM,
(aKTOJIOTHYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBE, TOJYYCHHH H O€30MMacHOM
WCIIOIb30BAaHUN BAXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MNPaKTHUECKON
NEATEIILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISIBJISATh XapakTEpPHbIC MPU3HAKUA TOHSATHM,
YCTAHABIMUBATh WX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MPH
OMUCAaHUU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COCINHEHMUIA;
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c(hOpMUPOBAHHOCTb YMEHUM HCIMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHON) hopmy
OpPraHUYECKUX BEIIECTB U YPABHEHUU XUMUYECKUX PEAKLUW, U3TOTABIUBATh MOJEIH
MOJIEKYJl OpPraHMYECKHMX BEIIECTB [JJis WUIIOCTPAlMM HUX XHUMHYECKOTOo |
MPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OpMHUPOBAHHOCTh YMEHHMH YCTaHABIMBATh NPUHAMJIEKHOCTh H3YUEHHBIX
OpPraHUYECKHUX BEIIECTB MO UX COCTABY M CTPOSHUIO K OMPENeNEHHOMY KJIacCy/TpyIIe
coeMHEeHUN  (YIJIEBOAOPOABI, KHUCIOPOJ U  a30TCOAEpKAllle  COEAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHMS), JaBaTh WM Ha3BaHUSA MO CUCTEMaTHYECKOMN
Homenkiatype (IUPAC), a Takke NpPHBOAWTH TPUBHAIbHBIC HA3BaHHS OTIC/IbHBIX
OpraHUYECKUX BEUIECTB (3TWJICH, MPONWIEH, alleTUJICH, STUJICHIJIMKOIb, TJIUIIEPHH,
dbeHon, gopmanbaerujl, aneTadbJeruj, MypaBbUHas KHCJIOTa, YKCYCHasl KHUCIOTA,
OJICMHOBAs KUCJI0Ta, CTEapUHOBAs KUCIIOTA, IITI0K03a, GPYyKTO3a, Kpaxmal, IeUIi103a,
TJTUIMH);

chOpPMHUPOBAHHOCTh yYMEHHUS ONPENEIATh BHIBI XHUMHYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJIUHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHITh TMIOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa nisi 0ObsICHEHUSI 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U
XUMUYECKUE CBOMCTBA TUITMYHBIX MPEICTAaBUTENCH Pa3IMUHbIX KJIACCOB OPraHUYECKUX
BeIlleCTB (METaH, 3TaH, 3THIICH, MPOIUJICH, alleTuIeH, OyraaueH-1,3, MeTmiOyTaaueH-
1,3, 6eH307, METaHOJ, 3TAHOJ, ATHUJICHTIUKOIb, TIUIEPHUH, (DEHON, areTaabICeTh/l,
MypaBbHHAs U YKCYCHasl KHCJIOTHI, TJIIOKO3a, KpaxmaJ, LeJUI0103a, aMUHOYKCYCHAs
KHCIIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIYy HUMHU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMI C UCTIONB30BAHUEM CTPYKTYPHBIX (POpPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKH YTIIECBOIOPOIHOTO
ChIpbs (HEQTh, MPUPOAHBINA ra3, yroyb), CIOCOObI UX MEPepabOTKU U MPAKTHYECKOE
MpUMEHEHUE POYKTOB MepepadOTKy;

c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJIUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, O00BbEMA, KOJIMYECTBA HCXOJHOIO BEUIECTBA WU MPOAYKTa
pPEeaKIMy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU IPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BJIAJCTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaX
Hay4YHOT'O MO3HAHUS, UCTIOIb3YEMbIX B XUMHH MIPU U3YUYECHUH BEUIECTB U XUMUYECKUX
sSBeHUN (HAOIIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUA JUISl IPUHITUS PELICHUI B KOHKPETHBIX JKM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMU U UX TPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWia TMOJB30BAHUS XUMHUYECKOU
MOoCyJ0M u J1abopaTOpHBIM OO0OpYJOBaHMEM, a Takke MpaBwia OOpalieHus ¢
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BELIECTBAMH B COOTBETCTBUHM C HHCTPYKLUSMHU IO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

cOPMUPOBAHHOCTh yYMEHHUW IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUM
AKCIIEPUMEHT (IIPEBPAILLEHHUS] OPraHUYECKUX BEUIECTB IPU HArpEBaHUU, MOJIYUECHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINA OPTraHUYECKUX BEILECTB,
JeHaTypalus OEJIKOB MpU HarpeBaHUM, LIBETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C
NpaBUJIaMU TEXHUKH 0€30MacCHOCTU MPHU 0OpallleHUH C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyAOBaHUEM, MPEACTABIATH PE3YJIbTATHl XUMUYECKOTO 3KCIEpHUMEHTa B (opMme
3aMKMCcH ypaBHEHUH COOTBETCTBYIOLIUX PeaKUUi U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUNW KPUTHYECKH aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOIYyYaeMyK M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MacCOBOM
uH(popmaiuu, MaTepHeT U Apyrux);

c(OpMUPOBAHHOCTD yMEHUI co0ro1aTh IpaBuiIa DKOJIOTMYECKHU
1€JIECO00PA3HOr0 MOBEJCHUS B OBITY U TPYAOBOU JEATENLHOCTH B LIENISX COXPaHEHUs
CBOEro0 3J0pOBbSl M OKPYXKalolIe NPUPOAHOM Cpeabl, OCO3HABAaTh OINACHOCTH
BO3/ICHCTBUS HA )KMBBIE OPTaHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cvpicn mokazatens [1/JIK, moscHsaTh Ha mnpuMepax CHocoObl YMEHBIICHUS W
IIPEIOTBPALIEHUS X BPEIHOIO BO3JEHCTBUS HA OPraHU3M YEI0BEKA;

Uil 00yYaronuxcsi ¢ OrPaHUYEHHBIMHM BO3MOXXHOCTSMH 3/10pPOBbSi: YMEHHUE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX I[IO3HAHUS BEUIECTB H
XUMMYECKUX SIBJICHUM;

JUIS CTICTIBIX U CTA00BUIAIINX O0YYAIOMINXCS: YMEHHE UCIIONIb30BaTh pelibehHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMuueckux Gopmyi.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHUS Kypca «O01as u HeopraHudeckass XuMUsi»
OTpaXaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUN: O  XHMHYECKOHM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B MIO3HAHUU SIBJICHUMN ITPUPOIBI, B
(GOpMUPOBAaHUM MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOU
IPAMOTHOCTH, HEOOXOJAUMOM ISl PEIICHUS MPaKTHYECKUX 3a7a4 M IKOJIOTHYECKHU
000OCHOBaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBIO U MIPUPOJIHOMN CPEIIE;

BJIQJICHUE CAUCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpasi  BKJIFOYAET:
OCHOBOITOJIAraloNie MOHATHS (XUMUYCCKHH JJIEMEHT, aToMm, u3orom, S-, pP-, d-
AJICKTPOHHBIE OpOWTAJIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM,
BAJICHTHOCTbh, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEICHb OKHUCJICHUSA, XHUMHUYECKas CBA3b
(KoBaJeHTHAsl, MOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS), KPUCTAJUIMUECKasl peuieTka,
TUNBl ~ XMMUYECKHUX  PEaKUUil, pacTBOpP,  DJIEKTPOJUTHI,  HEDJIEKTPOIUTHI,
AJICKTPOJIUTUYECKAST  JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThb
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XUMHYECKON peaKkluu, XUMHYECKOE pPABHOBECHE); TEOPUU U 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON AUCCONMAMHA, iepuoanueckui 3akoH . . Menaeneesa, 3aKoH
COXPAHEHHsI MACChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBPALICHUS] SHEPIrUM IIPU
XUMUYECKUX  PEaKIMsiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHA S3BIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHUWA, JIEKAIIME B OCHOBE IOHUMAHHS TPUYMHHOCTH U
CUCTEMHOCTH XWMHYECKHX SIBIICHUM, (PAKTOIOTMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MacHOM HCIOJNb30BAHUM Ba)XXHEHIINX HEOPraHMUECKHUX
BELIECTB B OBITY U IPAKTUYECKOM IEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb yMEHUU BBISIBJISITh XapaKTEpHbIC TPU3HAKW TOHITHUH,
YCTaHABIIMBaTh MX B3aMMOCBS3b, HUCIIOJIIB30BATh COOTBETCTBYIOIIME MOHATHS NPHU
OMHUCAaHUU HEOPTAHUYECKHX BEIIECTB U UX MPEBPAIICHUN;

c()OPMHPOBAHHOCTh YMEHUM HCIOIb30BATh XHMHUYECKYH) CHUMBOJUKY IS
cocTaBieHus  (QopMya  BEUIECTB W  YpaBHEHUH  XUMHUYECKUX  pEaKIui,
cucremarnueckyro HoMeHkIaTypy (IUPAC) u TpuBHallbHBIE Ha3BaHHS OTEIbHBIX
HEOPraHUYECKUX BEIECTB (yrapHblil ra3, yrieKUCIIbli ra3, aMMUaK, raléHas U3BecTb,
Herai€Has U3BeCTb, TUThEBAs COAA, MUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHUU ONPENENSATh BAJICHTHOCTh M CTENEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBSI3U
(KoBaJieHTHAasl, WOHHAsl, METaJUIMYecKas, BOAOPOAHAs) B COCAMHEHUSX, THUI
KPUCTAJUIMYECKONM pEETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYyJspHas,
MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPraHMYECKHUX
COCOUHCHUM;

c(OopMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHHAIC)KHOCTh HEOPTaHUIECKUX
BELIECTB MO MX COCTAaBY K OMNpPEAEIEHHOMY KJAacCy/TpYIIe COEIUHEHUN (MpPOCThIe
BEIIECTBA — METaUIbl U HEMETAJLIbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, aM(oTepHbIe
TUJPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH Tiepuoandeckoro 3akona [[. U.
MenzeneeBa U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JEKTPOHHOE CTPOEHUE ATOMOB
XUMUYECKUX 3JIeMEHTOB |1—4 mnepuonoB Ileproandeckoil CUCTEMBI XUMHUYECKUX
anementoB J[. WM. MenzaeneeBa, WUCHONB3ys TMOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOUTAINY, «IHEPTreTUYECKHUE YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHMYECKMX DJIEMEHTOB M HMX COCIMHEHHW MO IEPHOJAM U TpyIIam
Ilepnoanueckol cuctemMbl XUMUYECKUX demMeHToB J1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMKUCHIBATH) O0IIME XUMUYECKUE
CBOMCTBAa HEOPraHMYECKUX  BEIIECTB  pPA3JUYHBIX  KJIacCOB, IOJATBEPKIATH
CyIIECTBOBAHUE T€HETUYECKOW CBS3M MEXAY HEOPraHWMYECKMMH BEIECTBAMHU C
IIOMOIIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;
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c(hOpMUPOBAHHOCTb YMEHHUsSI KJIacCU(PUIIUPOBATh XUMHUYECKHE PEAKIUU 10
pa3IMYHBIM TIpU3HAKaM (YUCIYy W COCTaBY pEarupyrolux BeEIIECTB, TEILUIOBOMY
addexTy peaknuu, HU3MEHEHUIO CTENEHEW OKHCICHHUS DJIIEMEHTOB, OOpPaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHUM COCTABJISITH YPABHEHUS PEAKIINI pa3TMYHBIX THIIOB,
TIOJIHBIC U COKpAIlIEHHBIC YPABHEHHS PEaKlMii HOHHOTO 0OOMEHa, YYUTHIBAsl yCIOBUS,
MIPU KOTOPBIX ITU PEAKIIMU UAYT 0 KOHIA;

chOPMHPOBAHHOCTh ~ YMEHHUA  TPOBOJAUTH  PEAKIMH,  IOATBEPKIAOIINE
Ka4ueCTBEHHBIN COCTAB PA3JIMUHBIX HEOPTAHUUYECKUX BEIIECTB, PACTIO3HABATH OMBITHBIM
yTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAaHUYECKHUX BEIIECCTB;

chOPMHPOBAHHOCTh ~ YMEHUW  pacCKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUIA TOCPEICTBOM COCTABIICHHUSI AJIEKTPOHHOI0 OallaHca ATUX
peaKLuil;

c(hOpMUPOBAHHOCTb YMEHHUN OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XMMHYECKOU
pEeaKIuy OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3jaeiicTBus (npuniun Jle [llarense);

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEPU30BATh XUMUYECKHUE MPOIECCHI, JIeXKAIIUe
B OCHOBE IIPOMBIILICHHOIO TMOJY4YE€HUSI CEPHOM KHCIOThI, aMMHUaKa, a TaKkKe
chOPMHUPOBAHHOCTh  TPEACTABJICHHH 00 OOmMMWX HAYYHBIX TNPHHIHUIAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTb YMEHHH TPOBOJIUTH BBIUUCICHHUS C HCIIOJIh30BAaHUEM
MOHATHUST «MAacCcOBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUHN T'a30B MPH
XUMHUYECKUX PEaKIHIX, MacChl BEIIECTBA WIM OO0OBEMA Tra30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIMU
BEIECTB, TEIUIoBOro 3¢ ¢deKkra peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUH COONIOAATh TMpaBWia TMOJb30BAHUS XUMHUYECKOU
nocyol W J1abopaTOpHBIM O00OpPYJOBAaHMEM, a TakXKe IMpaBwia oOOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBUM C HMHCTPYKIIMSAMH TIO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHHMI IUIAHUPOBATH W  BBHIMOJHATH XUMHUYECKUU
AKCIEPUMEHT (pa3ioKEHHE TMEePOKCHJIa BOAOpOAa B MPUCYTCTBUM KaTalnd3aTopa,
OTpeJIeTICHUE CPEeIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATLHOI'O UHIMKATOPA,
BIIUSIHUE PA3TUYHBIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON PEAKIINU, PEAKIINHA HOHHOTO
oOME€Ha, KayeCTBEHHbIE peakuuu Ha cyib(ar-, kapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHUS, pelIeHHWE SKCIEePUMEHTANIbHBIX 3ajJa4 Mo TeMaMm «MeTauibl» u
«Hemerasnibl») B COOTBETCTBUHU C IIPaBUIaMU TEXHUKH 0€30MaCHOCTH MPH 00paIieHuH
C BemecTBaMH H JabOpaTOPHBIM OOOpPYIOBAHHMEM, TMPEACTABISTh PE3YIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B JOPME 3alUCH YPAaBHEHU COOTBETCTBYIOIINX PEAKIU
1 (HOpMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
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c(OPMHUPOBAHHOCTh ~YMEHUW KPUTHYECKHM AHAIMU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOIYy4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOM
KOMMYHUKAaIUK, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTD YMEHHU coOIoaaTh IIpaBUJIa DKOJIOTHYECKHU
1[€71€CO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESITEIHHOCTH B LIENSAX COXPAaHEHUS
CBOETO 3JI0pPOBbS M OKPYXKAKOUIEH IPUPOJHON CpEnbl, OCO3HABATh ONACHOCTH
BO3JICUCTBHSA Ha >KUBBIE OPraHU3MBbl OINPENEIEHHBIX BELIECTB, IOHMMAs CMBICI
noka3zatens [1JIK, mosicHsaTe Ha mpuMepax crmocoObl YMEHBIICHHS ¥ IPEIOTBPAIICHUS
MX BPEAHOTO BO3/ICVCTBUS HA OPTaHU3M YEJIOBEKA;

UIg OO0y4arolMXcs C OrPaHUYEHHBIMH BO3MOYKHOCTSMHM 3]0POBbSI: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX T[O3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

IUIA CIENbIX U cIa00BUIANIMX 00YYarOIIUXCS: YMEHHUE UCII0JIb30BaTh Pellbe(hHO-
TOUEUHYIO cuctemMy o0o3HaueHui JI. bpaiins nis 3anucu XuMu4eckux GopMyil.
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