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HOACHUTEJBHAS 3AITUCKA

[Iporpamma 1o XxuMuu Ha ypOBHE CpeHEro o0I1iero oopasoanus pa3padoTaHa Ha ocHOBe DenepaibHOrO 3aKOHA
ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanumn», TpeboBaHU K pe3ysibTaTaM OCBOCHUS
dbenepaibHON 00pa3oBaTENbHONW MporpaMMbl cpeaHero oomero obpaszoBanmst (DPOII COO), mpencraBIeHHBIX B
denepanbHOM TOCyAapCcTBEHHOM oOpazoBaTenbHOM cranaapte COO, ¢ yuérom KoHuenunu npenogaBaHusi yaueOHOTO
npeaMeTa «XuMHsS» B 00pa3oBaTeNbHbIX opraHuzanmsax Poccuiickoii @epepanuu, pean3ylOMMX OCHOBHbBIE
oOpa3oBarenbHbIE MPOrPaMMbl, U OCHOBHBIX N0JIOKeHHUI «CTpareruu pa3sutus BocnuTanus B Poccuiickoit @eaepannu
Ha niepuon 10 2025 roga» (Pacniopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0OB K pa3paboTKe NporpaMMmbl IO XHMHUHU, K OINpPEACICHUI0 OO0IIel cTpaTeruu oOydeHus,
BOCIIMTAHUS U Pa3BUTUS OOyyaroUIMXCs CpeAcTBaMHM ydyeOHoro mpeamera «Xumus» i 10—-11 kmaccoB Ha 6a30BOM
ypOBHE cocTaBWwiIM KoHUenTyaidbHble mnosokeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJied, COAepXKaHMUs,
pe3yJIbTaTOB 00yUYeHHs U TPeOOBAaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XUMHUYECKOe 00pa3oBaHUE, MOJYy4YaeMOe BBITYCKHUKaMU 0O0Ie00pa3oBaTebHOW OpraHu3aluu, SBIsSETCs
HEOTHEMJIEMON YacThI0 UX 00pa30BaHHOCTU. OHO CIIyKUT 3aBEpUIAIOLIUM 3TAllOM peaju3alli Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YypOBHE KIIOUEBBIX LIEHHOCTEW, MPHUCYIIMX LEJIOCTHOM CHCTEME XHMMHUYECKOro o0pa3oBaHUsA. OTU
LIEHHOCTU KacaloTCsl MO3HAHMS 3aKOHOB IPUPOJIbI, (POPMUPOBAHMSI MUPOBO33PEHHUS M OOILEH KyJbTypbl YEJIOBEKa, a
TaK)Xe HKOJIOTMYECKM 0OOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3J0POBBIO U MPUPOJIHON cpefe. Peanusyercs XxumMuueckoe
oOpa3oBaHHEe 00YyUaIOIIMXCS Ha YPOBHE CPEAHEro oOIero o0pa3oBaHUsl CPEACTBAMU YYEOHOTO MpeaMera «XUuMUsh),
coliepKaHUe U MOCTPOCHHE KOTOPOIO OMPEAENECHbl B MPOrpaMMe MO XUMHH C YYETOM cnenu(UKU HayKH XUMHH, €€
3HAYeHUs B MMO3HAHUM MPHUPOJABI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YUYETOM OOIIMX LeJiel U MPUHIHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeTHero obmiero oopasoanus B Poccutickoit Oeaepanmn.

XUMHSI KaK D3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl0 pOjb B COBPEMEHHOW IWBUIIM3ALMH, B
CO3J]aHMU HOBOM 0a3bl MaTepualbHOU KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B POPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO
MBIIIJICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIEM MHpE Kak O €IWHCTBE MPHUPOJABI U YeJOBEKa,



KoTopoe (opMUpYETCSs B XMUMHHU HAa OCHOBE MOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIErO0 MUpPa, OCO3HAHMS
B3aMMOCBSI3H MEXK]y CTPOCHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU MPUMEHEHHSI.

TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMHU, XHMHS CTajla HEOTHEMJIEMOM YacThI0 MHPOBOU
KYJbTYpbI, HEOOXOAMMBIM yCIIOBUEM YCIICIITHOTO TPyAa U KM3HU KaXJA0ro WwieHa obmiectBa. CoBpeMeHHasT XUMHUS KaK
HayKa CO3ujaTelbHas, Kak HayKa BBICOKUX TE€XHOJIOTHI HaIlpaBJIEHA HA pelIeHUEe II00abHBIX MPOOJIEM yCTOMUYUBOTO
Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETHUCCKOM, TTUITIEBOM, SKOJIOTUYECKON OE30MTaCHOCTH U OXPaHBI 3J0POBBAI.

B cooTtBercTBUM ¢ OOMMHU NEISIMU M MPUHIUIIAMH CpeAHEro oOIero oOpa3oBaHMs COJEpKaHUE TpenMeTa
«Xumusn» (10-11 kimaccel, 0a30BbId YpOBEHb W3YUYEHUS) OPUEHTHUPOBAHO MPEHMYIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOATOTOBKY OOYyYaroIIUXcsi, HEOOXOAMMYI0 MM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEITHOTO
BKJIIOUEHHUSI B )KM3Hb COIIMYMa, ITPOJIOJIKEHUS 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3AaHHBIX HEMOCPEICTBEHHO C
XVUMUEH.

CocTaBisOmUMH TIpeAMETa «XUMHUSD SBISIOTCS 0a3oBble Kypchl — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKass XUMHUsH, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUW 10 HEOPraHWYECKOW XUMHUHM (C BKJIIOYEHHEM 3HAHUN U3 OOIled XWMHHM) M OPraHUYeCKON XUMUHU.
dopMupoBaHUE JAHHON CUCTEMbl 3HAHUU MPU U3yYEHUU MpeaMeTa o0ecneurBaeT BO3MOXKXHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB M TEOPUIN XUMHH.

CtpykTypa conepkanusi KypcoB — «Opranndeckasi xuMus» u «O011ast 1 HeopraHudeckas XuMmus» copMUpoBaHa
B IporpaMMe IO XUMHUHU Ha OCHOBE CHCTEMHOr0 IMOAXOJa K H3YyYEHUI0 YuyeOHOro marepuaia U oOycCIOBJIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha OMNpEAETEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B Kypce
OpPraHWYECKON XMMHUM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOW TEOPUHM CTPOCHUS OPTraHUYECKUX
COEIMHEHUI, a TaKKE Ha YPOBHE CTEPEOXUMUUYECKUX U JIEKTPOHHBIX MPEJICTABICHUN O CTPOCHHUH BellecTB. CBeIeHUS
00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coeuHeHu. B Kypce opraHmdyeckoid XMMHUM MOJYyYarOT pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus TEpPBOHAYAIIbHBIC TPEACTABICHUS O XUMHYECKOW CBSI3U, KIACCU(UKAIMOHHBIX MpHU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIIUU.



[Tox HOBBIM YIJIOM 3pEHHS B MpeaMeTe «XuMHus» 0a30BOTO YPOBHS paccMaTpHUBACTCS WM3YUYEHHBIM Ha ypOBHE
OCHOBHOT'0 00IIer0 00pa30BaHUs TEOPETUUECKUN MaTepral U (PaKTOJIOTMYECKUE CBEJICHUS O BEIIECTBAX U XUMUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OOmass M HeopraHW4eckas XHUMHs» OOydalomMUMCs MPeIoCTaBIsETCs
BO3MOKHOCTh OCO3HATh 3HAYEHUE IEPUOJMYECKOr0 3aKOHA C OOLIETEOPETUUYECKUX U METOJOJOTHYECKUX IMO3ULIHMN,
rIIyOXXe TOHATh HMCTOPHUYECKOE H3MEHEHHE (YHKIIMKA OSTOTO 3aKOHa — OT 0000maromei 10 OOBSICHSAIONECH W
MIPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMIA O BaKHEHIITNX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O
XUMUYECKUX PEAKIMAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSIX MpOoTeKaHWs aomnoyiHgercss B kypcax 10 u 11 xiaccos
AJIEMEHTAMH COJECPKAHUS, UMEIOIIUMH KYJbTYPOJOTMYECKUM U MPUKIAAHOU XapakTep. DTH 3HAHUS CHOCOOCTBYIOT
MMOHUMAHHUIO B3aMMOCBSI3M XMUMHUHU C JPYTHUMH HayKaMH, PAacCKpBIBAIOT €€ pOoJib B MO3HABATEIBHOW W TMPAKTHYCCKOU
JESITETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBaXKEHHS K MPOILIECCY TBOpUECTBa B OOJACTH TEOpUU U
MPAKTUYECKUX TMPUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAUYUMBIX MpOOJieMax, CBSI3aHHBIX C XHWMHEH, KPUTUYECKH OCMBICTUBATH WHOOPMAIMI0O U TPUMEHATH €€ s
MOTIOJTHEHUST 3HAHWM, PEIICHUS HWHTEIICKTYalIbHBIX M SKCIEPHUMEHTAIBHBIX HCCIEAOBATEIBCKUX 3adad. B 1ernom
cojiep>kaHre yudeOHOro mnpeamera «XUMHUS» JAaHHOTO YPOBHSI M3Yy4YEHUsS OPUEHTUPOBAHO HAa (POpPMHUPOBAHUE Y
00yJaronmxcst MUPOBO33PEHYECKON OCHOBBI JIJIs1 MOHUMaHUs PUIOCOPCKUX HJICH, TAKMX KaK: MaTepHAIIbHOE €AMHCTBO
HEOPTraHWYECKOTO W OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHHUEM,
MMO3HABACMOCTh MPUPOIHBIX SBJICHUA IMyTEM DKCIIEPUMEHTA W PEIICHHS MPOTUBOPEUYNN MEXKTy HOBBIMU (DakTaMu U
TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUM B PELICHUM SKOJOTMUECKUX MPOOJeM, a Takxke MmpodiieM
cOepeKeHUsI SHEPTETHYECKUX PECYPCOB, CHIPbS, CO3aHUSI HOBBIX TEXHOJOTHM U MaTEPHAJIOB.

B mnane pemeHus 3amad BOCTIMTAHUS, Pa3BUTHS U COIMAIIM3AINMKN OOYYAIOIIUXCS MPUHATHIE MPOTPAMMOM IO
XUMUU TIOAXOABl K OMPEICICHUIO COJEPKaHMsI W TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBalOT (HOpPMHUPOBaHUE
YHUBEPCAIBHBIX yYUYEOHBIX IEHCTBHHA, MMCIOIMIMX 0a30BOE 3HAYEHWE JUISI PAa3IMUHBIX BHUJIOB JIEATCILHOCTH: PEIICHUS
npobJieM, TOUCKA, aHadu3a U 00pabOTKM WH(OpMAIMU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKON U
MCCJIEI0OBATENbCKON EATETLHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B IO3HAHUH XUMUHU.



B mpakTtuke mpemnogaBaHus XUMUU KaK Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, TaK U HA YPOBHE CPEAHETO
o01ero o0pa3oBaHusi, P ONMPEEICHUH COJIEPKATEIIbHON XapaKTEPUCTUKH LIeJIeH N3yUYeHUsl IIpeIMeTa HalpaBJIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJULIUOHHO TpPHU3HAETCA (OPMHUPOBAHME OCHOB XMMHUYECKOM HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJbTypbl. C METOIMYECKOW TOUKHU 3pEHUS TAKOU MOAXO K ONPEIEICHUIO LEJIeH N3yUeHUs IPEIMETa SABIISIETCS BIIOJIHE
ONpPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMM LIEJSIMU M3yueHUs npeaMmera « XuMus» Ha 6azoBoMm yposHe (10 —-11
KJI.) SIBJISIFOTCSI:

e (opMHpOBaHHE CUCTEMbBI XMMHUECKHUX 3HAHUN KaK Ba)KHEUIIEH COCTaBISAIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIE MOHATHUSA, (PyHAAMEHTaJIbHbIE 3aKOHBI U TEOPUHU XUMUHU, OCBOCHUE
A3bIKa HAYKH, YCBOCHHE W IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMJICHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEACTABICHUNA O HAyYHBIX METOAAX MO3HAHMS BEIIECTB U XMMHUYECKUX pEaKIUi,
HEOOXOAUMBIX JJIsi NPUOOpETEeHUs YMEHUH OpPHUEHTHUPOBATHCS B MHMpE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHOM JKU3HMU;

e pa3BUTHE YMEHUU M CIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C HAOJIOJEHHEM U OOBSICHEHWEM XHMHYECKOTrO
AKCIIEPUMEHTA, COOTIOIEHHEM MPaBU 0€30MaCHOT0 OOpAaIlleHUs C BEIIECTBAMM.

Hapsiny ¢ atum, copepxarenbHasi XapaKTepUCTHKa LeNel U 3a/1ad U3ydeHus MpeaMera B MporpamMme Mo XUMHUU
YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU IMPUOPUTETAMHU B CUCTEME CPEIAHEro OOIIEero oOpa3oBaHUs.
Cerognss B TNpenojaBaHUM XUMUU B OojbllIed CTENeHH OTHAETCS MPENNOYTEHUE MPAKTUUYECKOH KOMIIOHEHTE
colepkaHusi OOyYeHMs, OPUEHTUPOBAHHOMW Ha TIOJTOTOBKY BBITYCKHMKa 0O0I€00pa30oBaTeIbHON OpraHu3allH,
BJIAJICIOLETO HE HaOOpOM 3HAaHUM, a (PYHKIMOHAJIBLHON IPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHUSIMU aKTUBHOTO
MOJTyYEHUs 3HaHUN U IPUMEHEHHS UX B peajbHON KU3HU IS pEUICHHs] MPAKTUYECKUX 3a/1a4.



B cBs3u ¢ 3TUM mpu W3ydeHHH TIpeaAMeTa «XUMHUS» JTOMUHUPYIOIIEEe 3HAUCHHWE MPUOOPETAIOT TaKHWe IENu U
3aJlayu, KakK:

aganTaius o0y4arouuxcsi K YCIOBHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MHUpPA, (OPMUPOBAHUE WHTEIUIEKTYaJIbHO
Pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPHUHSATHIO TPaMOTHBIX
PEIICHNI B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEMIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHre y OOYYAIOIIMXCS KITFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINI), MMEIONINX YHUBEPCATHLHOEC
3HAUEHUE I PA3IUYHBIX BUOB JCSATEIBHOCTU: PEIICHUS TpoOJieM, TOWCKa, aHauu3a U o0paboTku MHGOpMAIINH,
HEO0OXOAMMBIX JJI MPUOOPETEHUS OMbITA JEATEILHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B MIO3HAHUM XUMHH, & TAKKE
JUTSI OIICHKH C TIO3MIMHM AKOJOTHYECKOW O€30MacHOCTH XapaKTepa BIWSHHUS BEMIECTB MU XMMHYECKHX IPOIIECCOB Ha
OpraHu3M YeJOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuxcs:
CIIOCOOHOCTH CaMOCTOSITEJIbHO TPHOOPETaTh HOBBIE 3HAHUSA 10 XUMHUU B COOTBETCTBHUM C >KHM3HEHHBIMHU
MOTPEOHOCTSIMHU, HCIOJIb30BAaTh COBpPEMEHHBIE MH(GOPMAIIMOHHBIE TEXHOJOTHUU MJiA MOUCKAa W aHajiu3a y4eOHOW u
HayYHO-TIOMYJIIPHOM HH(POPMAITUHA XUMHUIECKOTO COJICPKAHUS;

dbopMupoBaHrE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOLMATUBHOIO U JIOTHYECKOTO MBIIIICHUS, HAOII0IaTeIbHOCTH,
COOpPaHHOCTH, aKKypaTHOCTHU, KOTOpPbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTU, NMPHU IUTAHUPOBAHUHU M TPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAaHNE Y OOyYaromuXxcs yOSKIEHHOCTH B TYMaHUCTHYECKOW HAIPaBICHHOCTH XMMHH, €€ BaXXHOW POJIU B
peIeHN TI00aTbHBIX MPOOJEM PAIMOHATEHOTO MPHUPOIONOIL30BaHUs, MOMOJHCHHUS SHEPTETHUYCCKUX PECypcoB WU
COXpaHEHHS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOrO0 OTHOIICHHS K MPUPOJAEC U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OTbITA UCIIONH30BAHUS TIOJYUYCHHBIX 3HAHUM ISl TPUHATHUS TPAMOTHBIX PEIICHUA B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeOGHOM mane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOr0 YpPOBHS BXOAUT B COCTaB
npeaMeTHon 06mactu « ECTeCTBEHHO-HAYYHBIE TIPEAMETHIY.



OO1iee yuCIO 4acoB, OTBENEHHBIX NI M3YUYCHHs] XUMHH, Ha 0a30BOM ypOBHE CpenHero odmiero oOpa3zoBaHMUS,
coctaBisieT 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hezento), B 11 kitacce — 34 gaca (1 gac B Henerro).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKON XUMHHU

[IpeameT opraHuyeckod XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHHE B IOJIYYEHUU HOBBIX BEUIECTB U
MarepuanoB. Teopus CTpoeHusl OpraHnyeckux coeuHeHuii A. M. BytiiepoBa, €€ ocHOBHbIE ITOsIOkKeHUA. CTPYKTypHBIE
(GbopMyJIbl OpraHMYECKHX BEIIECTB. ['OoMoJOrus, m3oMepus. XuUMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHUSX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o kiIaccU(pUKAIMM OPraHMYECKUX BemecTB. HoMmeHkaTypa OpraHM4ecKUX COETUHEHUMN
(cucteMaTuyeckas) U TPMBHAJIbHbIE Ha3BaHUS BaXKHEUIINX MPECTaBUTENEH KJIACCOB OPraHMYECKHUX BELIECTB.

DKcrepuMeHTaIbHbIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPALLEHUI: 03HaAKOMJIEHHE ¢ 00pa3liaMy OPraHUYeCKuX
BELIECTB M MaTepHajlaMy Ha UX OCHOBE, MOJAEIMPOBAHNUE MOJIEKYJI OpraHMYECKUX BEIIECTB, HAOIOJICHUE U ONUCAHHE
JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTAHMYECKUX BEIECTB MPU HarpeBaHuM (IUIaBlieHUE, OOYTJIMBAaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHI psii. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTENN aJKaHOB:
¢u3nUecKue W XUMUYECKHE CBOMCTBA (pEaKUUU 3aMEIICHHs M TOPEHUs), HAXOXKIEHUE B MPHUPOJE, MOITYyYEHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PSALl. DTUIIEH U MPOIMUJIEH — IPOCTEHIIINE NPEICTABUTENN ATKEHOB:
¢usznueckne M XUMHUYECKHE CBOWCTBA (peakluMHu THAPUPOBAHUS, TaJOTeHUPOBAHUS, TUApPATAIMH, OKUCICHUS U
MOJIMMEPU3AIIH ), TOTyUYEeHUE U IPUMEHEHHE.



Anxaauensl: Oyrtaguen-1,3 u metunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBOMCTBA (peaxius
nosmMepu3anum). [lonyyeHne CHHTETUYECKOr0O KayuyKa U PE3HUHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psl. ALETWIEH — NPOCTEHIINN NpeACcTaBUTEIb
QJIKUHOB: COCTaB, CTPOCHHE, (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (peakuUuu THJIPUPOBAHUS, TajlOr€HUPOBAHUS,
rUApaTalyu, TOPEeHUs ), MOIyYeHUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, (PuU3MUecKMe W XUMUYECKHE CBOMCTBa (peakiuy TaJOT€HUPOBAHUS H
HUTPOBaHUs), NOJyYeHUE U IpUMEHEHue. 1oayon: cocmas, cmpoeHue, usuyeckue u Xumuieckue ceoucmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), noayueHue u npumeHeHue. TOKCUUHOCTb apeHOB. ['eHeTumdeckas CBA3b MEXIY
YTIIEBOAOPOIAMH, IPUHAIICIKAIUMHI K Pa3IUIHBIM KJIACCAM.

[IpupoaHbie HMCTOYHUKHA yIiIeBOAOpoAoB. IlpupoaHbiii ra3 u mnomyTHele HepTsHble ra3sl. Hedts u e€
npoucxoxaeHue. Crnocodbl nepepadoTKu He(THU: MEPEroHKa, KPEKUHT (TEPMUUYECKUM, KATATUTUYECKUW), TUPOIIU3.
[TponykTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBILUICHHOCTH U B ObITy. KaMeHHBIH yrojb U MPOIYKTHl €ro
nepepadoTKH.

DKCnepruMeHTAIbHbIE METObl U3YUYEHHs BEIECTB M UX MPEBPALLECHUN: O3HAKOMJIEHHE ¢ 00pa3lamMu IJIacTMacc,
KaydyykKoB M pe3uHbl, koiekuuu «Hedpte» U «Yromap», MOAETMpPOBaHUE MOJIEKYJ YIJIEBOJOPOJAOB U
raJIOr€HONPOU3BOIHBIX, IPOBEICHNE NPAKTUYECKOW PaOOThI: MOJYyUYEHUE STUJIEHA U U3yUYEHUE €0 CBOWCTB.

PacuétHbie 3agaun.

Berancnennss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOIO BEIISCTBA HIIH
MPOAYKTa pPEaKIMU 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IMPOJAYKTOB
peakIun).

Kuciopoacoaepskamue oprann4yeckue coe{uHeHUs



[IpenenpHBIe OJHOATOMHBIE CHHPTHL. METaHON W 3TAaHON: CTpOeHHE, (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOAOPOJAMH, TOPEHHE), NPUMEHEHHE. BOomOpoJaHBIE CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa U 3TAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTUJEHTIIMKOIb W TJMUIEPUH: CTpOeHUe, (U3MYECKHe U XHUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE CO WICIOYHBIMH METAJUIaMH, KayeCTBEHHAs pEaklUs Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rmuuepuHa 1 3TUIIECHTJTMKOJIA.

®deHOo: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBOMCTBA. TokcuYHOCTh eHona. [Ipumenenue denomna.

Anbneruipl U kemonsi. DopManblerus, aleTaabIeru: CTpoeHue, (GrU3nuecKue 1 XMMUYECKHE CBOMCTBA (peaKuu
OKHCJIEHUSI ¥ BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKIIMH ), TIOJyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpeIeTIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbrHAsA U YKCYCHAsl KUCIIOTBL: CTPOEHUE, (PU3UUYECKUE U
XUMUYECKUE CBOMCTBa (CBOMCTBA, OOIME ISl Kiacca KHUCIOT, PEeakius dTepu(uKaium), noayuyeHrue U NpuMeHEHUE.
CreapuHOBasi MU OJIEMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOOIIEE IeHCTBUE.

Cnoxxsble 3(UpbI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCHOT. [ Maponn3 cinoxHbIX 3¢upoB. XKupsl. ['u1poaus3 xupos.
[Ipumenenue xupoB. bruosornueckas posb KHPOB.

VYraeBoasl: coctaB, kiaccuuKaius YriaeBOAOB (MOHO-, AW- M TMoOJucaxapuibl). [JoKo3a — mpocTermmit
MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (PU3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMOJEWCTBUE C
ruapokcugom Meau(ll), oxucieHme aMMuadHBIM pacTBOpoM okcuua cepedpa(l), BoccTaHOBieHHE, OpOKEHUE
TJIFOKO3b1), HAXO0XKIEHHE B IPUPOJIE, NPUMEHEHHE, Onosiorudeckas poib. @orocuntes. PpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman wm nemnrono3a kak npupofHble nojuMepbl. CTpoeHue KpaxMaja U LEeUnrono3bl. DU3MYecKkue U
XUMHUYECKHE CBOMCTBA KpaxMaJa (TMApOIn3, KAaYeCTBEHHAS! PEAKIUS C HOJOM).

DKcrepuMEeHTaAIbHbIE METO/bl M3yUEHHUsl BEIIECTB M WX MpEBpallleHUud: MpoBeJeHHE, HAOI0IEHUE U ONMUCcaHHe
JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIMPTOB (OKHMCIIEHHE TaHOJIa



okcunoM Mmenu(ll)), MHOroaToMHBIX CrUpPTOB (B3auMojeicTBHE riulepuHa ¢ ruapokcuaom menu(ll)), anpaerunmon
(OKHCIIEHHEe aMMHMadHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom memu(ll), B3ammomeilicTBue Kpaxmamna ¢
MO0JIOM), POBEJICHUE MPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3agaun.

Brrunciennss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOIO BEIIECTBA WM
MPOAYKTa pEaKIMU MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJAYKTOB
peakun).

A30TcoziepxKalue OpraHunuecKue COeTMHEHMUS.

AMMHOKHCIIOTBI Kak aMQOTepHbIe OpraHuyeckue coeAuHeHus. Du3nueckue HW XUMHUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha MpUMepe IIuIKMHa). bruosornyeckoe 3HaueHue aMUHOKUCTOT. [lenTuasl.

benkn kak npupoaHBIE BBICOKOMOJICKYJISIpHBbIE cOequHEHMs. [lepBUuHas, BTOpUYHAsT U TPETUYHAsT CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OCJIKOB: THIPOJIN3, ICHATYpallvs, KaueCTBEHHbIC PEaKIIUU Ha OCJIKH.

OKCnepyUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TNPEBpallleHUil: HAOMIOJIeHHe W  ONMUCaHUE
JIEMOHCTPAIMOHHBIX OIBITOB: JICHATypalusi OCJIKOB IIPU HArPEBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoieKkyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAWHEHUM: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
CTENEHb IOJUMEpU3aluU, CpEeAHsss MoJeKylspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — TOJIMMEPHU3ALIMS U TTOJTMKOHIEHCAIIHS.

DKCIepUMEHTaIbHBIE METObI U3YUEHHUS BEIIECTB M UX MPEBPAIIEHU: 03HAKOMJICHHE ¢ 00pa3liaMu IPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBS3H.



Peanmm3zannst MeXNpeaMETHBIX CBS3€M NPU U3YYEHUM OpPraHMYecKor Xxumuu B 10 Kiracce OCyIeCTBIISIETCS 4depes
UCIIONIb30BaHME KaK OOIIUX EeCTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATUH, SIBISIOMIMXCS CHCTEMHBIMH IS
OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyuYHbIE TOHATHUSA: SIBICHHWE, HAay4dHbIM (akT, TUNoTe3a, 3aKOH, TEOpUs, aHaIU3, CUHTES,
KJ1accu(pukanys, NepuoIMYHOCTb, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNUE.

@®usuka: Marepus, dHEPrus, Macca, aToM, JJEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, PU3NUECKUE BEJIMUYMHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: kinerka, opranusm, Ouocdepa, 0OMeH BEUIECTB B OpraHu3Me, (OTOCUHTE3, OMOJOTHUYECKH aKTUBHBIE
BellecTBa (OCNKH, YIIIEBOIbI, >KUPBI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE TOPObI, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIIBHOIO IMHUTAHMS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MpernapaThl, MaTEpHalbl U3 UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUECKHI 3ieMeHT. AToMm. fAapo aroma, HW30TOMNBI. DJEKTpOHHAs O00JI0YKA. DHEPreTUYECKHE YpPOBHH,
MOJypOBHU. ATOMHBIE OpOuTaiy, S-, P-, d- amemMeHThl. OCOOCHHOCTH PACIPEeICHUs] 3JICKTPOHOB MO OPOMTASIM B
aToMax 3JIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DIEKTPOHHASI KOHPUTYpALUsl AaTOMOB.

[lepnogmueckuit 3akoH u Ilepuognmueckas cucrema xumuyeckux osnemeHtoB /[l M. MenaeneeBa. CBs3b
MepuoInYecKoro 3akoHa u llepuomnueckor cucrembl xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpeMEHHOU



TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTHIX U CJIOKHBIX BEIIECTB MO IPyINIaM U NeproJaM. 3HAY€HHUE MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XMMuYeckoi CBA3M (KOBAaJCHTHAs HEMOJIApHAs U MOJIsIpHas,
MOHHAs, MeTajuindeckas). MexaHu3Mbl OOpa30BaHMsS KOBAJIEHTHOM XHUMHUYECKOW CBsI3W (OOMEHHBIM M JOHOPHO-
akLenTopHsli). BonopoaHas cBs3b. BaneHTHOCTh. DneKTpooTpHuLaTeIbHOCTh. CTeneHb OKUcieHus. oHbI: KaTHOHBI U
AHVOHBI.

BemectBa MOJNEKYJSIPHOTO M HEMOJEKYJSIPHOIO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTBA. THIIbI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIINYECKON PEIETKH.

IToHATHE O IUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas [0JI BELIECTBA B paCTBOPE.

Knaccudukanusa HeopraHmdueckux coenuHeHuil. HoMeHknaTypa HeOpraHM4eckux BeIecTB. |'eHeTnyeckasi CBS3b
HEOPTaHUYECKHUX BEIIECTB, IPUHALIEKAIIMNX K PA3TUYHBIM KJIACCaAM.

Xumnueckas peakius. Kinaccudbukarus XMuMUYECKUX PEakliii B HEOPTaHUYECKON U OPraHUYeCKOW XUMUU. 3aKOH
COXPAaHEHMS MacChl BEILIECTB, 3aKOH COXPAHEHHUs U IPEBPALLCHUSA JHEPTUHU IIPH XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (pakTopoB. OOpaTuMble peakluuu. XMMHYECKOE PaBHOBECHE.
@akTOpBI, BAUSAIOIIME HA COCTOSIHUE XUMUYeCcKOoro paBHoBecus. [Ipunuunn Jle [latense.

Onektponutuyeckas aucconuanus. CuibHble U ciadble AMeKTpoiauThl. Cpeaa BOIHBIX PACTBOPOB BEILECTB:
KUCJIasi, HeUTpaJibHas, IIEJI0YHAas.

OKHCIINTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKcnepruMeHTaIbHbIE METObl U3yUEHHUs BEIIECTB U WX IpeBpallleHuii: neMoHctpanus tadnui «llepuoanueckas
cucteMa xuMuyeckux snemeHToB /. . MenneneeBa», uzyueHue Mojenei KpUCTALNTIMYECKUX PEIIETOK, HAOII0IeHHE U
OMHCaHUE JEMOHCTPAIIMOHHBIX M JIaDOPATOPHBIX OMNBITOB (Pa3loKEeHHE NEepOKCHIAa BOJOPOJAa B MPHUCYTCTBHUH
KaTalau3aropa, ONpeaeIeHue Cpeabl PaCTBOPOB BELIECTB € NTOMOIIBI0 YHUBEPCAIBHOIO HHAMKATOPA, PEAKIMU HOHHOTO
oOMeHa), MPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3anuHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKON PEeaKIMm».



Pacuétnbie 3amaun.

Pacuétsl Mo ypaBHEHUSM XUMHUUYECKUX pEaKIuid, B TOM YHUCIEC TEPMOXUMHYECKHE PACUYEThI, PACUETHI C
MCII0JIb30BAHUEM TOHSTHS «MacCOBas J10J1s BEIIECTBAY.

Heoprannueckasi xumus

Hewmeramnel. [lonoxenne nemeraiuioB B [leproandeckoil cucreme xumuuecknx 3imemMeHToB J[. M. Menneneesa u
OCOOCHHOCTH CTpOEHUS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe
KHCJI0poaa, cepbl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBAa BAXKHEHIIIMX HEMETAIOB (TaJlOreHOB, Cephl, a30Ta, pocdopa, yriepoaa U KpeMHHUSA) U UX
coeMHEHUN (OKCHIOB, KUCIOPOICOACPKAIIMUX KUCIIOT, BOJOPOIHBIX COCTUHCHUH ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertamnbl. [lomoxenne merawioB B Ilepuomnueckoid cucrteme xumuueckux sneMeHToB JI. M. Menneneesa.
Oco0OeHHOCTH CTPOSHHUSI IICKTPOHHBIX 000J109eK aTOMOB MeTaiuioB. O0mue gusndeckue cBoricTBa MeTaiioB. CIiiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX META/IOB (HATPHUM, Kaluid, KajdbllUi, MarHui, ajdtOMUHUN, LHUHK, XPOM,
KeJe30, MeJIb) U UX COCTMHEHMM.

O6mmue crnocoObl noydeHust MeTaJioB. [I[puMeHeHre METaIIOB B OBITY U TEXHUKE.

OKCepUMEHTaIbHbIE METOABl M3YUYEHMsS BEIIECTB M MX MNPEBpAILLCHUN: HU3y4YEHHUE KOJUICKIMU «MeTauibl U
CILJIaBB», 00Pa3Il0B HEMETAIIJIOB, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4, HAOIIOACHNE M ONMCAHUE JIEMOHCTPAIIMOHHBIX
1 1aOOpaTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHAA AIFOMUHMS C PACTBOPAMH KUCJIOT U IIEJI0YeH, KaueCTBEHHbIC
peaKIuy Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.



Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B IO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WM 00bEMY OJTHOTO
M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Tbl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XuMuA M KU3Hb

Ponp xuMun B 00ecriedeHUN SKOJOTHUYECKOM, IHEPTETUUECKON U TMHUILEBOM 0€30MaCHOCTH, Pa3BUTUU MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEUIECTB U XUMUUECKUX PEAKIIUH.

[Ipencrapienus 06 OOIMMX HAYYHBIX MPUHITUIIAX TIPOMBIIIJIEHHOTO IMOTYYCHHS BaXKHEHUIIINX BEIICCTB.

YemoBek B MUpPE BEMIECTB U MATEPHUAIOB: BAXKHEUIIIME CTPOUTEIIBHBIE MATEPUAJIbI, KOHCTPYKIIMOHHBIE MaTepHUaJlbl,
KpacKd, CTEKJIO, KepaMHKa, MaTepHhajibl i1 DJJCKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE W MHUHEPAJIbHBIE
ynoOpeHus.

XuMusi U 3JI0pOBbE YENOBEKA: MpaBuja HCIOJIb30BaHUS JICKAPCTBEHHBIX MpenapaTtoB, MpaBuiia 0€30MacHOIO
HCIIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B IMIOBCETHEBHOMN KU3HHU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBS3€l NpH HU3ydYeHHH oOOmeil u HeopraHudyeckod xumuu B 11 kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TOHSATUN, SBISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTACJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHBIC TIOHATHS: Hay4HBIM (akT, THUIOTE3a, 3aKOH, TEOpUs, aHaJIW3, CHHTE3,
KJIacCU(UKAIIUS, IEPUONIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTTMPOBaHNE, U3MEPEHNE, SBICHHUE.

®dusuKa: MaTepus, SHEPrusi, Macca, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HW30TON, PATUOAKTUBHOCTb,
MOJIEKYJIa, JHEPreTUYECKUM YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHME BEIIECTBa, (PU3UYECKUE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, SKocHcTeMa, Orocdepa, MakKpo- U MUKPOIJIEMCHTHI, BUTAMUHBI, OOMEH BEIICCTB B
OpraHHU3Me.



['eorpacdusi: MuHEpabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIILIEHHOCTb, METAJULypIrus, MIPOU3BOJACTBO CTPOUTEIBHBIX MaTEPHUAIIOB,
CEJIbCKOXO3SIICTBEHHOE  IPOM3BOJCTBO, IHINEBAas IPOMBIIIEHHOCTh, (papMaleBTUYECKass IPOMBIIIIEHHOCTD,
IPOU3BOACTBO KOCMETHYECKMX IPENapaToB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpUajoB, 3JIEKTPOHHAs
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA ITPOITPAMMBI 110 XMMHWU HA BA30OBOM VYPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBinuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OO0YYarOIIMMHUCS IPOrpaMM CPEIHEro oOIIero
o0pa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U MpeaMETHbIM). HayuHO-MeToaudyeckoil OCHOBOM ISl pa3pabOTKu
IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUSI TPOTPAMM CPEIHETO OOIIEro 00pa30BaHUs SABISETCS CUCTEMHO-IESITEIbHOCTHBIM
MOJXO/I.

B COOTBETCTBHM € CHCTEMHO-IESITEIBHOCTHBIM ITOAXOJOM B CTPYKTYPE JWYHOCTHBIX PE3YJIbTATOB OCBOCHUSA
npeaMeTa « XUMHs» Ha YPOBHE CpeJIHEro o011ero oopa3oBaHus BbIJICIEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIOIIUMHUCS POCCUUCKON TpaxKAaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOTIPEICIICHUIO;

HaJUIMe MOTUBAIIMHU K O0YUCHHIO;

IIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPCHHHX YOCKICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAAUILINA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CITIOCOOHOCTH OOYYalOIIUXCs PyKOBOJICTBOBATLCSA B CBOCU JIESITEIHBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MMPUCYITUMH 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJM4KE MPABOCO3HAHUS IKOJOTUIECKON KYIbTYPHI U CIIOCOOHOCTHU CTaBUTH IEIH M CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PEe3yJNbTaThl OCBOCHUS MpEaMeTa « XUMHUSD JTOCTUTAIOTCA B €IUHCTBE YUCOHOW M BOCHUTATEIHHOU
NEATEILHOCTH B COOTBETCTBUM C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH U
uaeaJaMi POCCUUCKOTO TPa)KJaHCKOTO OOIIeCTBa, MPUHATHIMM B OOIIECTBE HOPMaMM W TpaBUJIaMH ITOBEICHUS,



CHOCOOCTBYIOIIMMHU ~ MPOLECCaM  CAMOIIO3HAHMS, CaMOpPAa3BUTHA M HPABCTBEHHOI'O CTAHOBJICHHS JIMYHOCTH
00yyarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpEeAMETa «XUMHUSD» OTPakatoT c(OPMUPOBAHHOCTh OIBITA MTO3HABATENIbHOM
U IPAKTUYECKOM IEATENbHOCTH OOYYarolUMXcs M0 peai3alliy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHUCIIE B
YacCTu:

1) rpaskaaHCKOro BOCIIMTAHMA

OCO3HaHUsl OOYYaIOUIMMHCS CBOMX KOHCTHUTYLMOHHBIX IIpaB U OO0S3aHHOCTEW, YBAXKEHUS K 3aKOHY H
IIPaBOIIOPAIKY;

IIPEACTABIICHUS O COLMAIIBHBIX HOPMAaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEbHOCTH MPHU CO3JaHUU YUYEOHBIX IMPOEKTOB, PEIICHUU YUYEOHBIX U
ITO3HABATEIIbHBIX 3a]1a4, BBIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY W apryMEHThl JAPYTruX IpHU aHallu3e
pa3IMyYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOILIEHHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEINIO0 OTEYECTBEHHOW XNMMUH;

YBa)KEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHHSI XUMHUH, OCO3HAHUS TOTO, YTO
JOCTHKEHHMSI HAyKd €CTb pe3yJbTaT JUIMTEIbHBIX HAOMIOACHUN, KPOIMOTIMBBIX 3KCHEPUMEHTAIbHBIX [OHCKOB,
IIOCTOSIHHOI'O TPyZAa YYEHBIX U IIPAKTUKOB;

MHTEpeca M MO3HABATEJIbHBIX MOTHMBOB B MOJYYEHUM U TMOCJIEIYIOUIEM aHajdu3e MHPOPMALHUU O MEePEHAOBBIX
NOCTHUKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, DTUYECKOTO ITOBEICHHUS;



CITIOCOOHOCTH OLICHUBATh CUTYAIlH, CBSI3aHHbIC C XUMHUUYECKUMH SIBICHUSIMU, U IPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPHILEHW C MO3UIMNA HPABCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHUE MOCIEACTBUM 3TUX MMOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MMOHMMAaHUS [IEHHOCTEHN 37J0pOBOT0 M OE30MaCHOr0 00pa3a >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
COOCTBEHHOMY (DPHU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOro/IeHrs TpaBuil 0€30MacHOro oOpalieHusi C BellecTBaMU B OBITY, MOBCEAHEBHOM >KU3HU U B TPYJIOBOM
NEATEIIbHOCTH;

MMOHMMAaHUSl IEHHOCTU MPaBWI HHAUBUIYAIHHOTO W KOJUICKTUBHOTO O€30IMaCHOr0 TMOBEACHUS B CHUTYaIUSX,
YIPOXKAIOIIUX 37]0POBbIO U KU3HU JIIOJIEH;

OCO3HaHMS TOCIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-UCCIEA0BATEIBCKON JeATETbHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JIESITEIHHOCTH;

YCTaHOBKM Ha aKTMBHOE y4YacTHE B PEIICHUU NPAKTUUECKUX 3aJay COIMaJIbHON HampaBleHHOCTH (B paMKax
CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPAKTHUYECKOMY HU3YYEHHUIO Tpodeccuil pa3lInyHOro pojaa, B TOM UYHCIE HAa OCHOBE NMPUMEHEHUS
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBOKCHHUS K TPYAY, JHOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHIyaTbHOW TPAEKTOPUU 0OpazoBaHus, Oyaymieil mpodeccuu u
peanu3any COOCTBEHHBIX )KH3HEHHBIX TUTAHOB C YYE€TOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB
1 TOTpeOHOCTEH 00IIecTBa;



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH 1E€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHMS KU3HU Ha 3eMIIe;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa OJKOJOTMYECKUX TMpoOJieM, BIUSHUS HKOHOMHUYECKHX IMPOIIECCOB Ha
COCTOSIHUE IIPUPOJHOM U COLIMATIBHON CPEJIbL;

OCO3HaHMSI HEOOXOAMMOCTH HCIOJIB30BaHUS JOCTHKEHUW XUMHUM [JIi PEHICHUS BOIMPOCOB PalMOHAIBLHOIO
MPUPOOTNIOIB30BAHHS;

AKTUBHOTO HEINPUATUS JIEUCTBUM, MPUHOCIIIMX BPEA OKPYNKAOUIEH NPUPOJHOU Cpeae, yMEHUs MPOTHO3UPOBATH
HEeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEOTBPAILATh UX;

HaJIMYUSL  PA3BUTOTO  JKOJOTMYECKOTO  MBIIUIEHUS, OKOJIOTMYECKOM KYJIbTYpbl, OIbITA JEATEIBbHOCTH
JKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS HMHU B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U
COIMAJILHOM MPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UIC0JI0THH XeMO(DoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VyPOBHIO Pa3BUTHS HAayKH U
00111eCTBEHHON MTPAKTUKU;

MOHMMAaHUSl CHeNU(PUKN XUMHUM KaK HayKH, OCO3HaHHUS €€ poyii B (POPMHUPOBAHMU PALMOHAIIBHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJICTaBICHUSI 00 OKPY’)KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U pelIeHUH MPo0JIeM COXPaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTA XUMUU JIJII COBPEMEHHOM IMBUIM3AIMK: B €€ TyMaHUCTHYECKOMN
HaIMpaBJICHHOCTH M BAaXXHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaibHOW KYJBTYPBI, PEUICHUH TI00abHBIX MPOOIeM
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM, MHUILIEBOM M DKOJIOTMYECKOM Oe30MacHOCTH, B
Pa3BUTHHN MEIUIIMHBI, 00ECTICYCHUH YCIOBHUM YCIEITHOTO TPY/a M SKOJOTUYECKH KOM(POPTHOM KU3HU KAKIOTO YjeHa
00I111eCTBa;



€CTECTBEHHO-HAYYHON IPAMOTHOCTHU: MIOHUMAHUS CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU HMCIIONIb30BaTh MOMyYaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHS SIBIICHUI OKPYKAIOIIETO MUPA U
HNPOUCXOJAIINX B HEM H3MEHEHM, YMEHHs JejaTb OOOCHOBAaHHBIC 3aKIIOUEHHs] Ha OCHOBE HAayYHBIX (PaKTOB U
MMEIOIINXCS JAHHBIX C LENbIO MOJIyYeHHs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCMOJIh30BaTh XWMUYECKHE 3HAHWS IS pEIIeHHs TpoOlieM B peaibHBIX
KU3HEHHBIX CUTYaIHsIX;

MHTepeca K IO3HAHUIO U UCCIIeI0BATEIbCKON AESITEIbHOCTH;

TOTOBHOCTU MU CIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHMIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJYYECHHIO
HOBBIX 3HAHU 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU [TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccnoHanbHOU IeITeTbHOCTH.

METANIPEIAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yJbTaThl OCBOCHHMSI Y4e€OHOro TMpeaMeTa «XUMHUsS» Ha YpPOBHE CpeJHEro oOLIero
00pa30BaHUsI BKJIIOYAIOT:

3HaUYUMbIEe I  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOLIUXCS MEXIUCHMIUIMHAPHBIE (MEXIIPEAMETHBIE)
oOlIeHAyYHbIE TOHATHS, OTPAXKAIOIIME LIEIOCTHOCTh HAYyYHOM KapTHHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, SHEPrus, SBJIEHUE, MPOIECC, CUCTEMA, HAyUHBIH (axT,
NPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEJJOBaHHE, HAOJIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT U
IpyrHe);

yHUBEpCalbHble Y4ueOHbIe NEeUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIE), O0OECHeUnBAIOLIUE
dbopmupoBanre PyHKITMOHATIEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YYaIOUXCS;

CIIOCOOHOCTh OOYYalOIIMXCS MCHOJIB30BaTh OCBOEHHBIE MEXAMCUUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yueOHbIE IEUCTBUS B TO3HABATEILHON U COLMATBLHOMN MPaKTHKE.



MeranpenMeTHbIE PE3yJbTaThl OTPAXAIOT OBJAJCHUE YHUBEPCAIbHBIMU Y4YEOHBIMH I10O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OBJageHne yHHBePCAIbLHBIMHU YUeOHBIMH MMO3HABATEIbHBIMHU A CTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO (hOPMYIUPOBATH U aKTYaJIM3UPOBATh MP0OJIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

OTPENCIIATh MENN ACSITEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU UX JIOCTHXKEHHS, COOTHOCUTH PE3yJIbTaThl
NEATEIBHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHWN MPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIACIATh XapaKTEPHBIE MPU3HAKU
MOHSITUN U YCTaHABJIMUBATh WX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS I OOBSICHEHUS OTIIETBHBIX
(aKTOB U ABJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEaAKIUM;

YCTaHABJIMBATh MPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCyXJIeHUs (MHIYKTHBHBIC, ACIYKTUBHBIC, TI0O aHAJIOTHH), BHISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKIFOUCHUS,

MPUMEHATh B TMPOIECCE TMO3HAHUSA, WCIOJAb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBbIBaTh MOJCIbHBIE MPEACTaBICHUS — XUMHUYECKUN 3HAK (CMMBOJI) 3JE€MEHTa, XUMHU4YecKas dopmya,
ypaBHEHUE XMMHUUYECKOW PEAKIMU — TPH PEIICHHH y4YeOHBIX MO3HABATENbHBIX W MPAKTHYECKUX 3a/lay, MPUMEHSTH
Ha3BaHHBIC MOJEJIbHBIE MPE/ICTABICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB U XUMHYECKUX
pEaKIuu.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMU METO0B HAyYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;



dopMynupoBaTh 1€MW W 33JaYd  MCCICAOBAaHUSA, HCIOJNb30BaTh IIOCTABIEHHBIE U  CAMOCTOSTEIHHO
chOopMyJIMPOBAaHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA MO3HAHUA M OCHOBBI Uil (DOPMUPOBAHMS THUIIOTE3bI MO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKIECHUM;

BJIQJI€Th HAaBbIKAMU CAMOCTOSITEILHOTO IUJIAHUPOBAHUSL W MPOBEACHHUS YUYEHUYECKUX HKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh yYMEHUs HAOJIONATh 3a XOJOM IpoIecca, CaMOCTOSTENBHO MPOrHO3UPOBATH €ro pPe3yJbTar,
(dbopmynupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAaHUSA, COCTABISATH
00OCHOBaHHBIM OTUET O MPOJIEIAHHOMN padoTe;

npUoOpeTaTh OMBIT YYEHUUYECKOM HCCIeA0BATEIbCKONM U MPOEKTHOM AESITENBbHOCTU, IPOSBIATH CIOCOOHOCTH U
TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 33]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HMHPOpMalUU (HAYYHO-TIOMYJISIPHASL JUTEpaTypa XUMHUYECKOTO
coJiepKaHusi, CIIpaBOYHbIE 1MOCOoOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh HHGOPMAIIUIO PA3TUYHBIX BUIOB U (GopM
MPE/ICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMyIMpOBaTH 3aMPOCH U IPUMEHSITh Pa3UyHbIE METObI MPU MOUCKE U 0TOOpe MHMOpPMaLIUKU, HEOOXOAUMOM
IS BBITIOJTHEHUS YIEOHBIX 33a/1a4 OMPEIEIEHHOTO THIIA;

IpUOOPETATh OMBIT UCIOJIB30BAHUS MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U PAa3JIMYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBHIOMPATHh ONTUMANIbHYIO (OpMy TpencTaBieHuss HHGOpMalK (CXeMbl, Tpaduku, AuarpaMMsl,
TaOIUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAy4YHBIN S3bIK B KAaueCTBE CpelICTBa Mpu paboTe ¢ XUMHUYECKON HH(pOpMauuel: MPUMEHSThH
MEXIpeaMeTHbIC ((HU3HUEeCKIEe U MaTeMaTHUECKUE) 3HAKH U CUMBOJIBI, POpMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.



OBJiaieHue YHUBEPCAIbLHBIMUA KOMMYHHKATUBHBIMHY I€CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY)IaeMOM TeMbl B XOJE AWAJIOra W/WIM JTUCKYCCHH, BBICKAa3bIBaTh HJCH,
(bopMyIupOBaTh CBOU MPEIIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS MPEIJIOKEHHON 3a/1au;

BBICTYNIATh C MPE3CHTALMEN pe3yJbTaTOB MO3HABATEIHHOM NE€ATENbHOCTH, MOJYUYEHHBIX CAMOCTOSITEIBHO WITU
COBMECTHO CO CBEPCTHHUKAMHU TIPU BBINOJHEHUHM XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKOM paboThl IO
HCCIICIOBAHUIO CBOWCTB M3Y4Yae€MbIX BEIIECTB, peau3aluu ydyeOHOro mnpoekta W (GOpMYJIUpPOBATH BBIBOJABI 0
pe3yibTaTaM NpOBEIEHHBIX UCCIEAOBAHUMN MyTEM COTJIACOBAHUS MTO3UIIUMA B X0J/1€ 0OCYKJEHUSI U 0OMEHA MHEHUSIMHU.

OBJiageHne YHHBEPCAIbHBIMY PeryJIiTUBHbIMHU AeCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IO3HABATEIIBHYIO NESITEIBHOCTh, ONPENEsas €€ LEeNH U
3a/1a4d, KOHTPOJUPOBATh U IO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH MpEAjiaraeMblii ajJrOpuTM JEUCTBUN TIpHU
BBITIOJTHEHUU YUEOHBIX U UCCIEA0BATEILCKUX 3a/1au, BIOUpaTh Hanbosiee 3pHeKTUBHBIN CIOCO0 UX PEHICHUS C YUETOM
MOJTYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HA OCHOBE CaMOaHaJn3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIACC

IIpeameTHbIE PE3YyNBTATHI OCBOCHUS Kypca « OpraHudyeckast XUMHsD> OTPaKaroT:

c(hOpPMHUPOBAHHOCTDH MPEACTABICHUN O XMMUYECKON COCTABJISIIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIU
XUMUU B TO3HAHUU SIBJICHUM MPHUPOJIbI, B (OPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbI JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOAMMOW JJIsi pEIleHUsl NMPAKTUYECKUX 3a7ad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 370POBBIO U IIPUPOJHOU CPELE;



BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBONOJIAraloUIME IMOHATUSA (XUMHUYECKUI
AJIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BAJIECHTHOCTD, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas CBSI3b,
CTpyKTypHas hopmyna (pa3BEpHyTas U COKpalIEHHAs ), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, YTIIEPOHBIN CKENeT,
(GyHKIMOHANIBHAS TPyIMNa, paguKall, U30MEepHUsi, U30MEPhI, TOMOJOTUYECKUNA Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOL
U a30TCOJAEpXkAIINE COECAUHEHUs, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIWHEHUSA);
TEOPHH UM 3aKOHBI (TEOpHUsl CTPOEHHUs OpraHnyeckux BemecTB A. M. BytiepoBa, 3aKOH COXpaHEHHs MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH; MHPOBO33PDEHUECKHE 3HAHUsA, JIEKAIME B OCHOBE ITOHUMAaHUSA
INPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DaKTOJIOTMUYECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIyYEHUU U
0€30M1acCHOM HCIIOJIb30BAaHUH BAKHEHIINX OPTaHUYECKUX BEIIECTB B OBITY U IMPAKTUUYECKOM 1€ATEIbHOCTH YEIO0BEKa;

c()OPMUPOBAHHOCTh YMEHUU BBISABISATh XapaKTEPHbIE MPU3HAKU IOHSATUM, yCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSATHS MpPU OMNMCAHUU COCTaBa, CTPOCHUS M TPEBPAIIECHUNA OPraHUYECKHX
COCJMHCHUI;

c(OPMUPOBAHHOCTh YMEHUM HCIHOJB30BaTh XMMHMUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICHHUS MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (HOpPMYyJT OpPraHMYECKUX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX PEaKIIUH,
M3rOTaBIMBATh MOJEIN MOJIEKYJ] OPTraHUYECKUX BEIIECTB JUISl WILTIOCTPALUUA MX XMMHYECKOrO0 M MPOCTPAHCTBEHHOIO
CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJICKHOCTh U3YUEHHBIX OPraHMYEeCKUX BELIECTB M0 UX COCTaBY
U CTPOCHHIO K ONpENeNEHHOMY KIacCy/Tpymnie COoeluHEeHUuN (YIrJIeBOAOPOIbl, KHCIOPOA U a30TCOJEpIKallue
COCIMHEHUS, BRICOKOMOJICKYJISIPHBIC COCIMHCHHMS ), 1aBaTh MM Ha3BaHUs 10 cuctemaruueckoit Homenkiatype (IUPAC),
a TaKKe NPHUBOJUTH TPUBHAIbHBbIC HA3BAHMS OTAEJBHBIX OpPraHUYECKUX BEIIECTB (ITWIEH, MPOMWIEH, alleTHJICH,
STUJICHTIIMKOb, TJIMLEPUH, (eHon, ¢GopMaabAeru, aueTalbJerusl, MypaBbUHAs KHCJIOTA, YKCyCHas KHUCIOTa,
OJIEMHOBAsI KMCIIOTa, CTEApUHOBAs KUCJIOTA, IITI0K03a, GPyKTO3a, KpaxMas, LeJIi0103a, IIUIIHH);



c(hOpPMUPOBAHHOCTh YMEHHS ONPEIEISATh BUIbl XMMUYECKOM CBSI3U B OPraHMYECKHX COCAMHEHUSIX (OJAMHApPHBIC U
KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTh MOJIOKEHHSI TEOPUU CTPOEHHUs opraHudeckux BemectBs A. M. byTtieposa
JUTs1 OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

chOpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3MYECKWE U XHMHUYECKHE CBOMCTBa
TUMIUYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITHJIEH, MPOIMUJICH, alleTHIICH,
Oyraauen-1,3, merunOyranueH-1,3, O€H307, METaHOJ, 3TaHOJ], ATWIEHIJIMKOJIb, TJIULEPUH, (PEHON, aleTaabIeru,
MypaBbUHAsA W YKCYCHas KHUCJIOTBI, TJIIOKO3a, KpaxMmall, IeJUII0J03a, aMHUHOYKCYCHas KHCJIOTa), WJUTFOCTPUPOBATH
TEHETUYECKYIO0 CBS3b MEXJAYy HUMHU YpPaBHEHHUSIMM COOTBETCTBYIOLIMX XHMHUYECKUX PEAKIHUA C HCIOIb30BAaHHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh MCTOYHUKU YTIEBOJOPOIHOTO CHIPbs (He(Th, MPUPOIHBINA Tas,
YTOJIb), CIOCOOBI UX MEepepabOTKH U MPAKTUUECKOE MPUMEHEHHE MTPOTyKTOB MEPEpadOTKY;

c(OPMUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUUCICHHS IO XUMUYECKUM YPaBHEHUAM (Macchl, 00bEMa, KOJMUYECTBA
MCXOIHOTO BEIECTBA WJIM MPOJYKTa pPEaklUWy MO H3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB MWW MPOAYKTOB PEAKIIHH);

chOpPMUPOBAHHOCTh YMEHHUH BIAACTh CHUCTEMOW 3HAHMKA OO0 OCHOBHBIX METOAAX HAYYHOTO TIO3HAHMS,
HCIOJIb3YEMBIX B XUMHUU NPU U3YyUYEHUH BELIECTB M XUMHUYECKUX SIBICHUU (HAOIIOAEHHE, U3MEPEHUE, SKCIEPUMEHT,
MOJICIUPOBAHUE), UCIIOIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJISI IPUHATHUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBWJia TOJH30BAHUS XWMHUYECKOW TOCYAOH H J1ab0paTOpHBIM
o0Opy/lOBaHUEM, a TaKXe MpaBujia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBITOJHEHHIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;



chOpPMUPOBAHHOCTh yYMEHMH IUIAHUPOBATH M BBIMOJHATH XHUMHUYECKUHA OSKCHEPUMEHT (IIpeBpalCHHUS
OpraHUYEeCKUX BEUIECTB NPH HATPEBAaHUM, NOJYyUYEHHE 3TUJIEHA M HM3YyYEHHE €ro CBOWMCTB, KAYECTBEHHBIE pPEaKIMU
OpraHUYeCKUX BEILIECTB, JEHATypalus OEIKOB IMpU HarpeBaHUU, IBETHHIE pPEAKIUU OEIKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKHU O€30MaCHOCTU MPHU OOpallleHHUH ¢ BEUIECTBAMHU U J1a0OpaTOPHBIM 00OpYAOBAHHUEM, MPEACTABIAThH
pe3yabTaThl XUMHUYECKOT0 3KCIEPUMEHTA B (DOpME 3alrcy YPaBHEHHI COOTBETCTBYIOUIUX PEAKIUI U (HOPMYIMPOBAThH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHMI KPUTHUECKHU aHAJIM3HPOBATh XMMHUYECKYI0 MH(POPMAIUIO, MMOIyYaeMy0 U3 pa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoW nH(popMaluu, IHTepHET U qpyrux);

c(OPMUPOBAHHOCTh YMEHHUH COOJIIOaTh MpaBHJIa HKOJIOTMYECKU IEJI€CO00pa3sHOro IMOBEACHUS B OBITY H
TPYZIOBOM AEATENBHOCTH B LEISX COXPAHEHHSI CBOETO 3/I0pPOBbS M OKPYKAIOMIEH MHPUPOJHOM Cpeibl, OCO3HABATH
OMACHOCTb BO3/CHCTBUS HA JKUBBIE OPraHU3MBbI ONPEACIIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICH MOKa3aTess
[TIK, moscHATh Ha TpPUMEpPax CIMOCOObI YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
YEJIOBEKa,;

JUIsE 00YYaroIMXCsl C OIPAaHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbSI: YMEHHUE NPUMEHSTh 3HAHHUA 00 OCHOBHBIX
JOCTYITHBIX METOAaX MO3HAHUSI BEIIECTB U XUMUYECKHX SIBJICHUN;

JUTSL CJIETIBIX M CIA00BUIALIMX OOYYAIOMIMXCS: YMEHHUE UCTIOIb30BaTh peabe(h)HO-TOUCUHYIO CUCTEMY 0003HAUYEHUI
JI. Bpaiins qis 3anucu XuMUIecKuXx Gopmyi.

11 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01ias 1 HeoOpraHuueckasi XUMHs OTPaKaroT:
c(hOpPMHUPOBAHHOCTDH MPECTABICHUI: O XUMUYECKON COCTABIISAIONIECH €CTECTBEHHO-HAYUYHON KapTUHBI MUpPa, POJIU
XUMUU B MO3HAHUU SIBJICHUH MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbI JIMYHOCTH, €€ (PYHKIIMOHAIBHON



IPaMOTHOCTH, HEOOXOAMMOMW [JIsl PEIICHUS MPAKTUYECKUX 3a7ad M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U MPUPOTHON CPEIE;

BJIaJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIAralOUIUEe MOHATUS (XUMHUYECKUI
9JIEMEHT, aTOM, H30TOI, S-, P-, O- 3JEKTPOHHBIC OpPOWUTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISPHBIH O0BEM,
BaJICHTHOCTh, JJIGKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCJICHHUS, XUMHUYecKas CBi3b (KOBaJeHTHas, WOHHa,
METaJJIN4ecKasi, BOJOPOJHAs), KPHUCTAJUIMYECKas PEIIETKa, THUMBl XUMHUYECKUX PEaKIHd, PacTBOp, SJICKTPOIHTHI,
HEIJIEKTPOJUTHI, IEKTPOIUTAYECKAS] JTUCCOLUALINS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XMUMHUYECKOW pEeaKIln,
XUMHUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TECOPHS DJICKTPOJIMTUUECKON NUCCOIMAIlUY, epuoandeckuit 3akon /1. U.
MenpeneeBa, 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAIICHUS IHEPTrUU MPU XUMUYECKHUX
peaxiusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKUW SI3BIK XUMHUH, MHPOBO33PCHUECKHE 3HAHMA, JIEKaIllMe B OCHOBE
MMOHUMAaHUS MPUINHHOCTH M CHCTEMHOCTH XUMUYECKHUX SBIICHUN, (DAKTOJIIOTHUECKHUE CBEJCHUS O CBOMCTBAX, COCTaBe,
MOJIyYeHUHM U O€30MacHOM HCIIOh30BAHUM BAXKHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JeSITETbHOCTU YEJIOBEKa;

c(hOPMHPOBAHHOCTh YMEHUU BBISABISITh XapaKTEPHBIC TPU3HAKW TOHSATHH, yCTaHABIMBATh WX B3aHMOCBS3b,
WCITOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHS MTPH ONMMMCAHWHA HEOPTAHWUYECKHUX BEIIECTB U WX MPEBPaIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCTOJIH30BaTh XUMHUYECKYIO CHMBOJIMKY MJISi COCTaBJCHHUS (OPMYIN BEIIECTB H
ypaBHEHUN XUMUYECKUX peakiui, cucreMarndeckyto HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUSI OTAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHBIM ras, yriieKuCibld ra3, aMMHaK, TaléHas U3BeCTh, HEralméHas U3BeCTh, MUThEBAs
coJla, TUPUT U JPYTHE);

c(hOPMHPOBAHHOCT, YMEHUW OIPEACNATh BAJICHTHOCTh M CTCIEHb OKHCICHHS XHMHYECKHX DJIEMCHTOB B
COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS) B
COCIMHECHUSX, THUI KPUCTAUIMYECKONW pEMmETKH KOHKPETHOTO BemiecTBa (aTOMHAs, MOJICKYJIApHAasi, WOHHAasi,
MeTaJUTMIecKas ), XapakTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUN;



c(hOpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMYECKHX BEHIECTB MO HX COCTaBY K
OTpeAeNnEéHHOMY KJacCy/Tpynre COeAMHEHUN (TPOCThIE BEIIECTBA — METAJUIbl M HEMETaJUlbl, OKCHIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN pacKphIBaTh CMBICI Mepuoandeckoro 3akona [[. . MenaeneeBa u J1eMOHCTPUPOBATh
€ro CUCTEMATU3HUPYIOLYI0, OOBICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKLINU;

c()OPMHUPOBAHHOCTh YMEHHI XapaKTEpPH30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKHX 3JIEMEHTOB |1—4
nepuojioB [lepuomuueckoii cucteMsl xummdeckux anementoB J[. M. MenzaeneeBa, ucmonb3ysi MOHATHS «S-, pP-, d-
AJIEKTPOHHBIE OPOUTANINY», «IHEPTETUUECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COEIMHEHHMH IO IepuojnaM M rpymmnaMm [lepuonnueckoil cuctemMsl XMMHUYECKUX aneMmeHToB 1. M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA HEOPTaHMYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAaTh CYIIECTBOBAHHE TI'€HETHYECKOW CBSA3M MEXKIYy HEOPraHWYECKUMHU
BEILECTBAMH C ITOMOILBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLINIA;

c(OPMHUPOBAHHOCTh YMEHUS KIACCUPUIUPOBATh XUMHUYECKHE PEAKLIUU IO PA3IUYHBIM IMPU3HAKAM (YUCITY U
COCTaBy pEArMpyOIIMX BEIIECTB, TEIUIOBOMY 3(hQeKxTy peakuuud, HU3MEHEHUIO CTENEHEH OKHCIIECHUS 3JIEMEHTOB,
00paTUMOCTH pEaAKIIMH, YUACTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHUSI PEAKIMil Pa3IMYHBIX TUIIOB, TOJIHBIE U COKpAIlIEHHbBIE
YpaBHEHUS PeaKluii HOHHOTO OOMEHA, yUUTHIBAsl YCIOBHUSI, MPU KOTOPBIX 3TH PEAKIIUU UAYT JO0 KOHIIA,;

c(OPMHUPOBAHHOCTh YMEHHUW TPOBOJUTH PEAKIMH, TOITBEPKAAIOUIME KAueCTBEHHBIM COCTaB pPa3IU4HbIX
HEOPTraHWYECKUX BEUIECTB, PACIO3HABaTh OMbBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPAX
HEOPraHNYECKHUX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIuii;



c(hOpPMUPOBAHHOCTh YMEHUI OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEakiuu OT Pa3IMndHbIX (PaKTOpOB;
XapaKTep CMEIIEHN XUMUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTBus (npunuui Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JIekKAIIME B OCHOBE MPOMBIILICHHOTO
MOJIy4EeHHs] CEpHOM KHUCIOThI, aMMHUaKa, a Tak:ke C(POPMUPOBAHHOCTH MPECTABICHUIN 00 00X HAYYHBIX MIPUHIUIIAX U
AKOJOTUYECKUX MPOOJIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUW MPOBOAMUTH BBIYHMCIECHUS C MUCIOJb30BAHUEM IOHATUSA «MAacCOBasl J0Js BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHMH Ta30B MPH XUMHUYECKHUX pEaKLMAX, MacChl BEIECTBA WM 00bEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM OObEMY OJHOTO M3 YyYaCTBYIOUIMX B PEaKIMU BEILECTB, TEIUIOBOTO
s deKTa peakIui Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUH;

c()OPMHUPOBAHHOCTh YMEHHI COONIOAAaTh MpaBHJa TOJIb30BAaHUS XHMMHUYECKOW IOCYJIOH M Ja0OpaTOPHBIM
000OpyI0OBaHUEM, a TaKKe IpaBuiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBITOJTHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHHUM IJIAHUPOBATh W BBIMOJIHATH XUMHUYECKHH SKCIEPUMEHT (pa3iiokKeHHe NepoKcuia
BOJIOPOJa B IPUCYTCTBUM KaTaau3aTropa, OINpPENEIEHUE CpPENbl PAaCTBOPOB BEIIECTB C MOMOIIBIK) YHHUBEPCAIBHOTO
WHJUKATOpa, BIMSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKUUH, pPeakuud HOHHOTO OOMEHa,
KAUeCTBEHHbIC peaklMu Ha cyjabdar-, kapOOHAaT- W XJOPHA-aHUOHBI, HAa KAaTUOH AaMMOHMS, pEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMaMm «Metamib»y u «HemeTtamib»y) B COOTBETCTBUU C MpPaBWIAMU TEXHUKU
0e30MacHOCTH Mpu OOpalleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM OOOPYJOBAaHHMEM, TMPEACTABIATh PE3YJbTATh
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3alMCH YPAaBHEHUI COOTBETCTBYIOIIUX peaKIUil U GOpMyIHpPOBATH BHIBOABI Ha
OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHMI KPUTHUECKH aHAIM3HPOBATh XMMHUYECKYI0 MH(POPMAIHIO, MMOIyYaeMy0 M3 pa3HbIX
VCTOYHHUKOB (CpEACTBAa MACCOBOM KOMMYHHUKalWU, IHTEpHET U IpyTruX);



c(hOpPMUPOBAHHOCTh YMEHHUH COONIONATh TpPaBHJIA HKOJIOTUYECKU II€IeCOO0Pa3HOr0 TMOBEACHUS B OBITY H
TPYAOBOW JAEATEIIBHOCTA B LEJSIX COXPAHEHHS CBOErO 3J0POBbS M OKPYXAKOLIEH NPUPOAHOM CpEelbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHMMAas cMbIch nokazarens [1/IK, noscHsaTe
Ha IpUMepax CocoObl YMEHBIIECHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs OOy4YaromuXcsd ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 370POBbsSl: YMEHUE MPUMEHSTh 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBIICHUM;

JUTSI CJICTIBIX M CJTA00BUISAIINX O0YYaIOIIMXCS: YMEHUE UCTIOIh30BaTh peibe()HO-TOUCUHYIO CUCTeMy 0003HaueHUN
JI. Bpaiins ny1s 3anucu XUuMUYECKUX (opMyII.
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