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MHOSACHUTEJIBHASA 3AIINCKA

[IporpamMma Mo XMMUM Ha ypOBHE cCpeaHero oodiiero odOpazoBaHus paspadorana Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Neo 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepannny, TpeOOBaHUN K pe3ybTaTaM OCBOSHUs (eaepaibHOM
oOpa3oBareiabHOM mporpaMMmbl cpeaHero obmero oopazoBanus (POII COO), npeacraBieHHbix B DenepaibHOM
rocyapCcTBEHHOM oOpazoBaTenbHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBanusi yaeOHOTO MpeaMeTa « XUMHUSD B
oOpa3oBareibHBIX oOpranmzanusx Poccuiickoit denepaiuu, peanu3yolnuX OCHOBHBbIE 00pa3oBaTebHBbIC MPOrPaMMBbl, U
OCHOBHBIX TMOJIO)KeHUN «CTpaTerun pa3BuTusa BocniutaHus B Poccuiickorn ®depepanum Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbI TT0 XUMUHU, K OTPEICTICHUIO 00IIel CTpaTeruu O0y4eHHsI, BOCIIUTAHUS U
pa3BUTHs OOy4YalOIIMXCA CpeAcTBaMU ydeOHoro mpenmera «Xumus» maisga 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHuentyaibHbie mnosioxkeHus ®I'OC COO o B3auMoOoOyCIOBICHHOCTH ILIEJIeH, COJepKaHUs, pe3yJIbTaTOB OOY4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuueckoe 0o0pa3oBaHUE, IOJIy4aeMO€ BBIMTYCKHHUKAMU  OOIIEOOpa3oBaTEIbHOW  OpPTaHHW3aIlid,  SBISCTCS
HEOTHEMJIEMON YacThI0 MX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAONIMM 3TAIOM peajn3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEJIOCTHOW CHUCTEME XHUMHYECKOTOo OOpa3oBaHUs. OTH LIEHHOCTH
KacaloTCsl TO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHHUS M OONICH KyJbTYphl YEIOBEKAa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M TPUPOJHON cpeae. Peammsyercs Xummuaeckoe
oOpazoBaHue OOy4YarONIMXCS HA YPOBHE CPEIHETr0 OOIIero oO0pa3oBaHHMS CpPEJACTBAMH YYEOHOro IpeaMera «XHMUs»,
COJIep)KaHHE U TIOCTPOSHUE KOTOPOTO OIMPECICHBI B IPOrpaMMe 10 XUMUHU C YUETOM CIIeU(PUKN HAyKU XUMUH, €€ 3HaUCHUSI
B TIO3HAHUM TMPUPOABl U B MaTEPUAIbHON KWU3HU OOIIECTBa, a TakXkKe C Y4YETOM OOIUMX Leled U TMPUHIIUIIOB,
XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero obmero oopasoanus B Poccutickoit deaepanun.

XUMHS KaK dJIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0CcoOYyI0 pOjb B COBPEMEHHOW ITUBUIIM3AIIMM, B CO3JIAaHUU
HOBOM 0a3bl MaTepuaabHOU KyJbTyphbl. OHa BHOCUT CBOH BKJIaJl B (POPMHUPOBAHHUE PAIIMOHAIIBHOTO HAYYHOT'O MBIIIJICHUS, B
CO3JIaHKE 1IEJIOCTHOTO MPECTaBICHUSI 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE MPUPOBI U YEJIOBEKA, KOTOpoe popMUpyeTcs
B XMMHUU HAa OCHOBE MOHUMAHHUS BEIIECTBEHHOIO COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHUSI B3aUMOCBSI3H MEXK]y CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aUMOACUCTBYSI C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUs CTajla HEOThEMJIEMOW YacTbl0 MHPOBOMU
KyJbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyAa U KU3HU KaKJ0ro uieHa odmectBa. CoBpeMEeHHas XUMUS KaK HayKa
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelIeHHe II00aJbHBIX MpoOJieM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBOM, IKOJIOIMUECKOM 0€30MaCHOCTH U OXPAaHbI 3/I0POBbSI.

B cootBeTCTBUUM C OOMIMMH LIEISIMHA U TPUHIMIAMU CPEIHEro 00IIero oopa3oBaHus COJAEpKAHKUE MpeaMeTa « XUMHUS»
(10-11 kmaccel, 0a30BBIi YpOBEHb HM3yYEHHs) OPUEHTUPOBAHO IPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyuaronmxcs, HEOOXOJUMYIO UM Ul BBIPAOOTKHM MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHMSI B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHUs B PA3IMYHbBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomiuMu  nipeameTa «XUMHS» SBISIIOTCA  0a3oBble Kypcbl — «Opranudeckas xumus» u  «OOmas u
HEOpPraHWYeCcKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHMsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0Aa30BOM HAayKH: CHCTEMA
3HaHWM 10 HEOPTaHUYECKOW XMMHH (C BKIIOUEHHWEM 3HAHMHA W3 OOIIeld XMMHH) U OpraHuueckoid xumuu. GopmupoBaHue
JAHHOM CHUCTEeMbl 3HAHUW TpPH H3YYEHUU NpeaMeTa 00ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

Crtpykrypa couepxaHusi KypcoB — «Opranuyeckass xumus» u «OO0mas 1 HeopraHudeckass XuMus» cQopMHupoBaHa B
nporpaMMe Mo XMMHMHM Ha OCHOBE CHCTEMHOI'O MOJXOJa K M3YUYEHHIO YYeOHOro martepuana U oOyCIIOBI€HAa HMCTOPUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUU Ha OMNpPEACNIEHHBIX TEOPETHUYECKHX YpOBHAX. Tak, B Kypce OpraHM4ecKor XuUMUU
BEILECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUHU CTPOCHMSI OPraHUYECKUX COEAMHEHM, a TaKKe Ha ypOBHE
CTEPEOXUMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHU O CTpoeHuu BenlecTB. CBeleHHsa 00 M3y4yaeMbIX B Kypce BeEIllecTBax
JTAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIOTHYECKU aKTUBHBIX COeTMHEHHH. B Kypce opranndyeckoil XumMuu
MOJIy4YaroT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OO0IIEro 0oOpa3oBaHMs NMEpPBOHAYAJIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3U, KIACCU(PUKALMOHHBIX MNpPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOECHHS, O
XUMHUYECKOU pEeaKInu.

[Ton HOBBIM yrjioM 3peHHsI B mIpeaMere «XHUMHS» 0a30BOrO YpPOBHS paccMaTpUBAETCs W3YUYEHHBI Ha YpOBHE
OCHOBHOT'O OO0IIEro 00pa3oBaHUs TEOPETHUUYECKHM MaTepuasnl U (haKTOJOTMYECKUE CBEACHHUS O BEIECTBAX U XUMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckass XuMus» 00ydarolUMCsl TPEIOCTaBISAETCS BO3MOXKHOCTh



OCO3HATh 3HAYCHHUE TNEPHOJUYCCKOTO 3aKOHA C OOIIETCOPETHUYCCKHUX M METOIOJOTHYECKHX IO3UIUH, TIIyO)KEe IOHATH
UCTOPUYECKOE U3MEHEHHUE (PYHKIIHI 3TOro 3aKOHa — OT 0000MIAIOIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWM O BaXKHEWINMX BENIECTBAX, UX COCTABE, CTPOCHWH, CBOMCTBAaX M MPUMEHEHHH, a TAKKE O
XUMHUYECKUX PEAKIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHus TonoJHsAeTcsa B Kypcax 10 u 11 kimaccoB anemeHTaMu
CONlep)KaHMs, MMEIONUMU KYJIbTYPOJIOTHYCCKUH W TPUKIATHOW XapakTep. OTH 3HAHHWS CIHOCOOCTBYIOT IOHHUMAaHHUIO
B3aMMOCBSI3M XUMUU C JPYTMMH HAayKaMmH, PacKpbhIBAalOT €€ POJb B TO3HABATEIHHOW WM MPAKTUYECKOW JCATEIHHOCTU
YeJioBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHUSI K TIPOLIECCY TBOPYECTBA B 00JACTH TEOPUH U MPAKTUUECKUX MPUIIOKCHHIM
XUMHUH, TIOMOTAlOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOsiemMax, CBSI3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh HH(POPMAITHIO U IPUMEHATD €€ TSl TIOTIOTHSHMS 3HAHUN, PEIICHUS HHTEIICKTYJIbHBIX U
AKCIIEPUMEHTAILHBIX HCCIICIOBATENBCKUX 3a/1ad. B 1memom coaepxaHue ydeOHOTO mpenMera «XuMHs» JaHHOTO YPOBHS
U3Y4YEHUS] OPUEHTUPOBAHO Ha (DOPMHUPOBAHKE y 0OYUAIONTUXCSI MUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUs (GUI0CO(CKIX
ujel, TaKuX Kak: MaTepHaIbHOE €JUHCTBO HEOPraHMYECKOTO U OPraHUYeCKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEILIECTB
X COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUNN MEXKITY
HOBBIMHM (paKTaMH U TEOPETUYECKUMH TMPEANOCHUIKAMH, OCO3HAHUE PO XMMHUU B PEIICHUH SKOJOTUYECKHUX TPoOieM, a
Takke MpoOJeM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnuane pemienus 3ajad BOCIHMTAHMS, Pa3BUTHS U COLIMATM3ALMKU OOYyYarOUIUXCs MPUHATHIE MPOTrpaMMOil M0 XUMUU
MOJXO/ABI K OMPEICICHUIO COACPXKAHUS M TOCTPOCHHS TpEeIMeTa MpeaycMaTpUBarOT (OPMUPOBAHHWE YHHBEPCATBHBIX
y4eOHBIX JCUCTBHUI, UMEIOMUX 0a30BOE 3HAUCHWE IJIsl PA3IUYHBIX BHJIOB JIEATEIHLHOCTH: PEIICHHS TPOOJeM, TOWCKa,
aHanmu3a U 00paboOTKM WHGOPMAIMK, HEOOXOJUMBIX I TMPHOOPETEHHS OIbITa MPAKTUYECKOW W HUCCIEeI0BATEIhCKON
JEeSTEIBbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B mpaktuke mpenoiaBanusl XMMHAH KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa30oBaHus, TaK U Ha YPOBHE CPETHETO 00IIEro
oOpa3oBaHUs, TPU ONPEIACICHUN COJCPKATCIIBHON XapaKTEPUCTHKU IEJed M3y4YeHHs TpeIMeTa HampaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAAUIIMOHHO TMPU3HAETCS (HOPMUPOBAHME OCHOB XHMMHUYECKOW HAyKH Kak o01acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON JIEATEILHOCTH YEJIOBEKA U KAaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI.
C MeToAMYeCcKO TOYKH 3pEHUS TaKOW MOAXO0/ K ONPECIICHHIO TISJIeH N3yUeHUs MPeAMETa SBJISETCS BIIOJHE OMPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJIABHBIMU LIEJISIMU M3y4Y€HHUs MpeaMera «XuMus» Ha 6azoBoM yposHe (10 —11 ki1.)
SIBJISIFOTCSL:

o (opmupoBaHME CHUCTEMBl XUMHUYECKHMX 3HAHUN KaK Ba)XHEHIEH COCTABIISIIONICH €CTECTBEHHO-HAYYHOW KAapPTHHBI
MHUpa, B OCHOBE KOTOPOH JiexKaT KIHOUYEBbIE MOHATUS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHUE SI3bIKA
HayKH, YCBOCHHE U TIOHUMAHHE CYIIHOCTU JIOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C
UCTOPUEN WX Pa3BUTHS U CTAHOBJICHUS,

o (opmupoBaHue W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOAAaX TMO3HAHUS BEIMICCTB U XHMHYECKHX PEaAKIUH,
HEOOXOMUMBIX ISl MPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMHUYECKUX SIBJICHHUM, UMEIOIINX
MECTO B MIPUPOJIC, B MPAKTUUECKON M OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUW U CHOCOOOB [IEITECIIBHOCTH, CBS3aHHBIX C HAOJIIOJICHUEM U OOBSICHEHHEM XUMHUUYECKOTO
IKCIIEPUMEHTA, COOJTIOICHUEM TTPaBMiI 0€30MMaCHOTO OOpaIEHHs C BEIIECTBAMMU.

Hapsimy ¢ stum, conxepxareibHas XapakTEpUCTUKa LeJeld M 3aJay WM3y4YeHHs IMpeaMera B IMpOorpaMMe MO XUMHUU
YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B CHUCTEME CpeAaHEro oOmiero oOpa3oBaHUA.
Ceroanst B npernojaBaHU XUMHUU B OOJIbIIEH CTEMEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHUS
oOy4eHHsI, OPHCHTHPOBAHHON HA MOATOTOBKY BBITYCKHHKA OOIICO0pa30BaTEIHLHOM OpraHU3aIlHy, BIAJCIONIEro He Ha0opoM
3HaHWM, a QYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO TMOJYYEHUS! 3HAHUN U IPUMEHEHUS
WX B peajibHOM KU3HM JJIs1 PEIICHUS MPAKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM TIpu U3Yy4YEHUU MpeIMeTa «XUMHs» JOMUHUPYIOIEE 3HAaUYCHUE MPUOOPETAIOT TaKWe IeU U 3aJlayu,
KaK:

ajantanus 0oO0ydYarouumxcsi K YCIOBUSM JMHAMHYHO pPa3BUBAIOIIETOCS MHUpa, (OPMHUPOBAHUE HMHTEIIEKTYaIbHO
Pa3BUTOMN JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIILHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHUe Yy 00YUAIONMIUXCS KIIFOUEBBIX HABBHIKOB (KJIFOYEBBIX KOMIIETCHIIHH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUISL pa3IUYHBIX BHUJIOB JICATECILHOCTH: PEIICHHs MPoOIeM, TIONCKa, aHalnu3a U 00paboTku nHGOpMAIUK, HEOOXOIUMBIX IS
MPUOOPETEHUS OIbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE MECTO B IMO3HAHWU XUMHH, & TAKXKE JIJIS1 OLIEHKH C TTO3UIIUM



HKOJIOTHYECKOM 0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKUX IMPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO
cpeny,

pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0yYarOIIMXCA: CIIOCOOHOCTH
CaMOCTOSITENTFHO MPHOOpPETaTh HOBHIC 3HAHMS [0 XUMHUHU B COOTBETCTBUHU C JKU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIB30BaTh
COBpEMEHHBIC WH()OpPMAIMOHHBIC TEXHOJIOTHH I TOMCKAa W aHauu3a Y4YeOHOW W HAy4YHO-TIOMYJISIPHOW HHQpOpManuu
XUMUYECKOTO COJICPKAHMUS;

dbopMHpoBaHUEe W PAa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS, HAOII0JaTEIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUW W TIPOBEACHHUH
XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAHUE y OOydaromuxcsi yOexAEHHOCTH B TYMAaHUCTHYECKOW HAMPaBIEHHOCTH XUMHUH, €€ BaXHOW pOJIA B
pelieHr TI00adbHBIX MPOOJEM pPAIMOHAIBHOTO MPUPOJONOIb30BAHUS, TIOMOJHEHHUSI JHEPreTHYECKUX PECypcoB H
COXpaHEHHS MPUPOTHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHHS K IPUPOJIE U CBOEMY 30POBBIO,
a TakKe MPUOOPETEHHUS OMbITA MCIOJIB30BAHUS TMOJYYCHHBIX 3HAHHWH IS MPUHATHS TPAMOTHBIX PEIICHWA B CHUTYaIlUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMU.

B yueGHOM maHe cpegHero o0mero oopa3oBaHus MpeaMeT « XUMHUs 0a30BOT0 YPOBHS BXOJHT B COCTaB MPEAMETHOU
obmactu «EcTecTBEeHHO-HAYUYHBIC TTPEIMETHD».

OOmee 4YKMCIIO YacoB, OTBEACHHBIX ISl M3YyYCHUS XUMHUH, Ha 0a30BOM YPOBHE cCpeaHero oOmiero oOpa3oBaHUS,
coctapysieT 68 yacoB: B 10 kinacce — 34 yaca (1 gyac B Heaento), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPKAHUE OBYUEHUASA
10 KIJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHuveckod XuUMHUH: €€ BO3HHUKHOBEHHME, PA3BUTHE U 3HAYEHHE B IMOJIYYECHHH HOBBIX BEIIECTB U
MarepuanioB. Teopuss CTpoeHHsI OpraHMdyeckux coenuHeHuid A. M. BytiepoBa, €€ OCHOBHbIE NOJIOXKEHUS. CTpyKTypHBIE
dbopMyJIbl OpraHUYECKUX BeIIeCTB. ['oMoorus, nzoMepusi. XMUMUYECKas CBS3b B OPraHUYECKUX COCAUHEHUSIX — OJMHAPHBIE
U KpaTHbBIC CBSI3H.

[IpencraBnenne o kinaccUpUKAIMM  OpPraHUYECKUX BemecTB. HoMeHkmarypa OpraHMYEeCKUX COCIUHECHHMA
(cucremaTnueckasi) ¥ TPMBUAJIbHBIC HA3BAHMS BAXKHEHIIIMX MPEACTaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJbl M3YUEHHUS BEIIECTB U UX IPEBpAIEHUM: O3HAKOMJIEHHWE C 00pa3laMu OpraHUYECKUX
BCILIECTB M MaTepuajiaMi Ha UX OCHOBE, MOJCIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIECTB, HAONIOJEHHWE U OINHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO TMPEBPANICHUIO OPraHUYECKHX BEIIECTB MpPHU HArpeBaHuW (IUIaBJICHUE, OOYTIMBAHHUE H
TOpPEHHE).

Yriaesoaxopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTHYECKHM psaA. MeTraH M 3TaH — MNPOCTEUINNE NPEACTABUTEIN aJKAHOB:
bu3nYecKre 1 XUMUYECKHE CBOMCTBA (PEaKIIMK 3aMEIICHUSI U TOPEHMS ), HAXOXK/ICHNE B IPUPO/IE, TOTyUYCHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN psAd. DTWIEH U MPONWIEH — MPOCTEUIINE NPEACTABUTENN AJTKEHOB:
dbuznyeckre W XUMHYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApaTallid, OKUCICHHUS U
MOJIMMEPU3AIINH ), TOJyYSeHUE U TPUMEHECHHUE.

Ankanuensl: OytamueH-1,3 u wmetwnOyrtaauwes-1,3: cTpoeHue, BaKHEWIINE XWMHUUYECKHE CBOMCTBA (peakius
nosiuMepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.



AJKHHBI: COCTaB U OCOOCHHOCTU CTPOECHUS, TOMOJIOTUYECKUN psifl. ALIETHIIEH — IPOCTEHIINI PEACTABUTENb AJTKUHOB:
COCTaB, CTPOEHHUE, (U3MYECKHME U XHMHYECKHME CBOMCTBAa (peakUWd TUAPUPOBAHUS, TaJOI€HUPOBAHUS, TUAPATALINH,
TOpEeHHUsI), IOJTyUEHUE U IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, (pu3NUECKue U XMMHUYECKHUE CBOWCTBA (peaklMy raJloreHUpOBaHUsI U HUTPOBAHHUSA),
IIOJIyYEHUE U MpUMEHeHue. Tonyon. cocmas, cmpoenue, usuueckue u Xumuieckue ceoucmea (peakyuu 2aio2eHuposanus u
HUMPOBAHUs), noayuenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTmdeckas CBA3b MEXIy YIVIEBOJOPOJAMH,
IPUHAJICKAIMMH K PA3JIMYHBIM KJIACCaM.

[TpuponHble NCTOYHUKHU YTIIeBOAOpOo10B. [Ipupoanslii ra3 u nomyTtHele HeTaHbIe ra3pl. HeTh 1 €€ npoucxoxeHue.
CrnocoObl nepepaboTKku He(pTH: MEepPeroHKa, KPEKUHI (TEPMUYECKUN, KaTaTUTHUYEeCKui), nmupoaus. IIpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHE B POMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroib U MPOAYKTHI €ro NepepadoTKH.

OKCIepUMEHTAJIbHBIE METOJbl M3YYEHHs BEUIECTB W MX NpPEBpalleHU: O3HAKOMIIEHHE ¢ oOpaslamu IiacTMacc,
Kay4yKOB M pe3uHbl, Kojuiekuuu «HedpTb» u «YTosb», MoaeIupoBaHue MOJIEKYJl YIJIEBOJAOPOOB U rajloreHONPOU3BOIHBIX,
MPOBEICHNUE MPAKTHYECKOW PAOOTHI: MOJYYEHHUE STUJIEHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérnrple 3agaydn.

Breruncnenus 1mo ypaBHEHHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA MJIN MPOIYKTa
peaKIy M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WU MPOJTYKTOB PEAKIIMH ).

Kucaopoacoaep:xamue opranndeckKue coeJuHeHU s

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U ATAaHOJ: CTpOeHUe, GU3HUECKIE U XUMUIECKHUE CBOMCTBA (PEaKIiu ¢
aKTUBHBIMU METaJlIaMU, TaJIOT€HOBOJIOPOJAaMHU, TOPEHUE), TPUMEHEHHE. BOgopoiHbIE CBSI3U MEXKy MOJIEKyJaMU CIUPTOB.
JlelicTBHE METAaHOJIa K 3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€ CHOUPTHL. ODTUICHTJIMKOJb W TJIMIEPUH: CTpOeHUE, (U3NYEeCKUe W XHUMHUYECKHE CBOMCTBa
(B3aMOACICTBHE CO IIEIIOYHBIMU METajulaMH, KaueCTBEHHAsl PEaKiUsi HA MHOTOATOMHbIE CIIUPTHI). JlelicTBHE HA OpraHu3M
yenoBeka. [[ppuMeHeHne rmuepruHa U STUJICHTJIUKOIS.

deHoIT: CTPOCHHE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA. TOKkCMYHOCTh (eHona. [Ipumenenue gpenomna.

Anbnierunibl U Kemowusvl. DopManbAerui, alueTanbIeru: CTpoeHue, (PU3NYEeCKUe U XUMUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIEC PEAKIMHU ), TOJIyYEHHE U IPUMEHEHUE.



OnHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAasi M YKCyCHasi KHUCJIOTBHI: CTpOeHHE, (puznueckue u
XUMHUYECKUE CBOWCTBa (CBOMCTBa, OOlIME JUIsl KJacca KHUCIOT, peakuus 3Tepudukaiu), MojlydeHue W IMPUMEHEHHE.
CreapuHoBasi W OJICMHOBas KHUCIOTHl KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KHCJIOT. MpbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble 3(UpPbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxubix 3¢upoB. Kupsl. ['naponns >kupos.
[Ipumenenue xupoB. bronornyeckas poJib )KUPOB.

VYrneBoibl: cocTaB, KiaccudUKaIus yrieBoJoB (MOHO-, IU- U ToJucaxapuibl). [ J1r0K03a — MpoCTeHIMii MOHOCAXapH/I:
OCOOCHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3MYecCKHe M XMMHYECKHE CBOMCTBa (B3aumozeiicTBue ¢ rumapokcuaoMm meau(ll),
OKHCJIEHHE aMMHUA4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccTaHoBieHUE, OpOXKEHUE TIIOKO3bI), HAXOXKJIECHHUE B MPUPOJIE,
MpUMeHeHue, ononorndeckas poib. Dotocunre3. OpykTo3a Kak U30MEP TIHOKO3bI.

Kpaxman u nemnrono3a Kak npupojiHble noauMepbl. CTpoeHne Kpaxmala W UEeU0i03bl. PU3NUEeCKue U XUMUYECKUE
CBOICTBA Kpaxmaia (TUApOoJIN3, KAUeCTBEHHAs! PeaKius ¢ HOJI0M).

DKCIEepUMEHTAJIbHBIE METOJbl H3YYEHMS BEIIECTB W HMX NpEBpallleHUN: MpOBEJcHUE, HAONIOJCHHWE U OINHUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAUYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCICHUE 3TaHOJIA
okcugoMm wmeau(ll)), mMHOroaTOMHBIX CHUPTOB (B3amMmojeWcTBUE ThulepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerumos
(okuciaeHne aMMHUadHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcumom menu(Il), BzammomecTBue Kpaxmana ¢ HOJIOM),
MPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Borunciienust mo ypaBHEHHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIECTBA MM MPOIYKTa
PEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

A3oTcoaeprkaue OpraHM4ecKue COeTMHEHHUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHBIE OpraHudecKrue coequHeHus. Ou3ndeckue 1 XUMUIECKUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe TIIHIMHA). bruojgornueckoe 3HaueHUe aMUHOKUCIIOT. [lentu b

benku kak mpupoAHBIE BHICOKOMOJIEKYJIIpHBIE coenuHeHus. [lepBuyuHas, BTOpUYHAS U TPETHYHAsS CTPYKTypa OENKOB.
XUMUYECKHE CBONCTBA OCNKOB: THAPOJIN3, IEHATypalvs, KaYeCTBCHHbIC PEaKIIM1 Ha OCJIKHU.



OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHHs BEUIECTB U UX MPEBpaIleHUIl: HAOI0ICeHHE U ONUCAHUE JEMOHCTPALMOHHBIX
OTIBITOB: JIEHATypalus OCIKOB MPU HArpeBaHUH, IBETHBIE PEaKIuu OETKOB.

BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMI: MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb
MOJIMMEPU3ALINK, CPEeAHssl MOJeKyyspHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIWHEHUNA —
MOJINMEPU3ALMS U MOJTUKOHIEHCAIHS.

OKCIepUMEHTANIbHBIE METOAbl M3Y4YEHMsI BEUIECTB M UX NpPEBpallleHUui: O3HaKOMJIEHHE C oOpa3laMu MPHUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBA3U.

Peanmusanusa MeXNpeIMETHBIX CBA3CH NPU H3yYEHUM OpraHudeckod xumuu B 10 kiacce ocCyliecTBisieTcs 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMM Ui OTIENbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAyYHbIE MOHSTHS: SBJIEHUWE, HAy4yHbId (akT, TUIoTe3a, 3aKOH, TEOpHUs, aHalIu3, CUHTE3,
KJ1accu(ukanys, NEpUOIUNIHOCTb, HAONIOAECHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJEIHPOBAHNUE.

dusuka: mMaTepus, YHEpPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPreTHUYEeCKU ypOBEHb, BEIIECTBO, TEJIO0, 00BEM,
arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKNE BEIMUNHBI U €UHUIIBI X U3MEPEHMUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B oOpraHusme, (HOTOCHUHTE3, OMOJOTHMUYECKHW AaKTHUBHBIC
BeliecTBa (OCNKH, yTraeBOIbl, KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbL, IOJE3HbIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: mNHUINEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIMTAaHUS, MOKOLIME CPEICTBA, JIEKAPCTBEHHBIE H
KOCMETHUYECKHE Mpenaparbl, MaTEpHaIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIJACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeaneCKne OCHOBBI XMMHUH



XUMHUECKHUH 351eMeHT. AToM. SI1po aroma, U30TOMbI. DNEKTPOHHAS 000JI0UKa. DHEPreTUYeCKue ypOBHU, TOAYPOBHH.
AToMHBIE opOuTaNH, s-, p-, d- anemeHTel. OCOOEHHOCTH pacHpeeiaeHus] 3JIEKTPOHOB MO0 OPOUTAIAM B aTOMax 3JEMEHTOB
HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

[lepuognueckuii 3akoH U Ilepmonmnueckas cucrtema xumuueckux a3nemeHToB JI. WM. MenneneeBa. CBs3b
MEPUOANYECKOro 3akoHa U [leproanueckoil cuCTEMBI XUMUYECKUX 3eMeHTOB [[. . MeHeneeBa ¢ COBpEMEHHON TEOpUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILECTB 110 TPyNIaM U nepuoaam. 3Ha4eHUE NEPUOJUIECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKasl CBA3b. BUabl XUMUYEeCKOil CBA3U (KOBaJIeHTHAsl HEMOJSPHAS U TMOJISIpHAs, UOHHAs,
MeTajindyeckas). MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOW CBsi3u (OOMEHHBIM W JOHOPHO-AKIICNITOPHBIN).
BonoponHast cBs3b. BajieHTHOCTB. D1eKTpooTpUIlaTeIbHOCTh. CTeneHb OKUCIICHUS. FIOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [UIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[lonsATHE O MUCTIEPCHBIX cUcTeMax. VICTHHHBIE U KOJUTOMIHBIE pacTBOPbI. MaccoBast 10JIs BEIIECTBA B paCTBOPE.

Knaccudukanuss Heopranmdeckux coenuHeHuil. HomeHknaTypa HEOpraHMYeCKHWX BeIIEeCTB. | eHeTHueckas CBA3b
HEOPraHWYECKUX BEIIECTB, MPUHAIEKAINX K PA3IMYHBIM KIIACCaM.

Xumuueckas peakius. Kimaccudukanuss XMMUYECKUX peaKIUid B HEOPTaHMUYECKOW M OPraHUYeCKOM XUMHUHU. 3aKOH
COXPAHEHHMS MacChl BEILIECTB, 3aKOH COXPAHEHHUsI U IPEBPAILCHUS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3nuyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHYECKOE pPaBHOBECHE.
@DaKTOpBI, BIUAIOIIME HA COCTOSTHUE XUMUUYECKOTro paBHoBecus. [Ipunuun Jle [larense.

Onektponutuyeckas nuccoruanus. CuibHble U ciadble 31eKTpoduThl. Cpella BOAHBIX PACTBOPOB BELIECTB: KHCIas,
HEUTpaJIbHAas, LIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAJIbHBIE METOJIbl H3Y4YEeHMsI BEIIECTB M HX MpeBpallleHui: aeMoHcTpauus Tabmun «llepuoanueckas
cuctemMa xumuuyeckux sneMeHtoB JI. M. MenneneeBa», u3yueHue Mojieledl KpUCTAIUIMYECKUX PEHIETOK, HAONIOJCHHE U
OMHCAHKUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JI0kKEHUE MEPOKCHIa BOAOPOIa B IPUCYTCTBUM KaTalu3aTropa,



OMpEeNIeNICHUE Cpebl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIIBHOTO WHAMKATOPa, PEaKIMh HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BinsiHue paznuyHbIX PaKTOPOB Ha CKOPOCTh XUMHUUECKON PEaKIIUm.

Pacuértnbie 3agaun.

Pac4€Tel 10 ypaBHEHHUSIM XUMUYECKUX PEAKIM, B TOM YUCJIE€ TEPMOXUMHUYECKHE PACUYETHI, PACYETHI C UCITOIB30BAHUEM
TIOHATHUS «MacCOBasi JI0JISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. I[lonoxkenne HemeramioB B llepuommyeckor cucreme xumuueckux siemeHTtoB J[. WM. MenpeneeBa u
OCOOCHHOCTH CTpoeHusi aToMoB. du3znueckue CBOKWCTBA HEMETAIJIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpUMEpPE KHUCIOpOoa,
cepsl, pocdopa u yriepoaa).

XWMHYECKHE CBOWCTBA BAKHEWININX HEMETAIOB (TaJOTEHOB, CEphl, a3ora, ¢ocdopa, yriepoaa W KPEeMHHS) U HUX
COeTMHEHUHN (OKCHJIOB, KUCIOPOICOACPIKAIINUX KUCIIOT, BOJOPOIHBIX COCTMHCHUH ).

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX COEIUHECHUH.

Merannel. llonoxenue wMeramwioB B Ilepuomumueckont cucreme xumuueckux dinemeHtoB /. M. Menneneena.
OCcoOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0OUYeK aTOMOB MeTayuioB. OOmme ¢usnyueckne cBoicTBa MeTaIOB. CIIaBbI
METAIJIOB. DIEKTPOXUMHUUECKUI Pl HAMIPSIKEHUI METAJIOB.

XWUMHUYECKHE CBOMCTBA BaXHEUIIIUX METAUIOB (HATpUM, Kaaui, KajablUi, MarHui, aJllOMUHHM, IUHK, XPOM, XKeJe30,
MEJb) U UX COCTMHEHMIA.

OO1ue ciocoObl nmomy4eHus MeTauioB. [IpumeHeHe MeTamioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJIbI M3YUEHUS BEIIECTB M UX IPEBPAICHUN: U3yYCHHE KOJUJICKIUH «MeTaulbl U CIUIaBbD»,
o0pa3IloB HEMETA/UIOB, pEIICHHUE OSKCIEPUMEHTAJIbHBIX 3a7ad, HaOJII0JICHHWEe W ONHUCAaHUE JICMOHCTPAIIMOHHBIX W
J1a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHUE THIPOKCHIA ATFOMUHUS C PACTBOPAMHU KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEeaKIuu
Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3agaun.

Pacuétel mMacchl BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUEThl MacChl (00BEMA, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH.



XuUMHUA U KU3Hb

Ponp xumum B oOecrieueHUH SKOJOTHUYECKOW, YHEPreTHUECKOW W THUINEBON O€30MaCHOCTH, Pa3BUTHH MEIUITUHBI.
IloHATHE O HAYyYHBIX METOAX ITIO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIUN.

[TpencraBnenus 06 oOIIMX HayYHBIX IPUHILIUIIAX POMBIIIIEHHOTO MTOJIy4€HHs BaKHEHIIINX BEIIECTB.

YenoBek B MUPE BEUIECTB M MATEPUATIOB: BAXKHEWIINE CTPOUTENIBHBIE MATEPHUAIIbI, KOHCTPYKLUMOHHBIE MaTEPHUAbL,
KpPacKH, CTEKJIO, KEpaMUKa, MaTepuabl A1 3J1€KTPOHUKH, HAHOMATEpUasbl, OPraHUYECKNE U MUHEPAJIbHBIE yI00PEHHUS.

XuMHUsT W 370pOBbE 4YEJNOBEKA: IpaBWJIa HCIOJb30BaHUS JIEKAPCTBEHHBIX IIperapaToB, MpaBuiia O€30MacHOro
UCIIOJIb30BaHUS IPENapaToB ObITOBON XMMHHU B ITOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXmpeaMETHBIX CBA3€H MpU M3yYeHHH OOIIel M HeopraHudeckoil xumuu B 11 kiacce ocymiecTBiseTcs
Yyepe3 HCIOJIb30BAHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHATHH, TaKk M MOHATHH, SBISIOMIMXCS CUCTEMHBIMH JUIs
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TOHSTHS: Hay4YHbIA (PaKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAIU3, CUHTE3, Kiaccudukanus,
NEPUOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTIMPOBAaHUE, U3MEPEHUE, SBIICHUE.

dusuka: mMaTepus, SHEpPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, WUOH, WU30TOI, PaJIHOAKTUBHOCTb, MOJIEKYJIA,
HHEPreTUYECKUN YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKHUE BEJIMUMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKDPODIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHusMe.

["'eorpadusi: MuHEpasbl, TOPHBIE MOPO/bI, IOJIE3HBIE HCKOIIAEMBIE, TOIIJIMBO, PECYPCHI.

TexHomorus: XMMHYECKas IPOMBIIUIEHHOCTb, METAJULyprusi, IPOU3BOJACTBO  CTPOMUTENBHBIX  MAaTEPHUAJIOB,
CENIbCKOXO35IIICTBEHHOE MPOU3BOICTBO, MUIIEBAsI MPOMBIIUIEHHOCTD, (DapMaIieBTHUECKasi MPOMBIIIIEHHOCTb, TPOU3BOJICTBO
KOCMETHYECKUX  IIPEraparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs  IMPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOT'PAMMEI 110 XUMHWU HA BA3OBOM YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpPeOOBAHMS K PE3yJbTaTaM OCBOEHHUS OOYYalOIIMMHUCS MPOTpaMM CPEJAHEro OOUIETro
oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM M MNpeaMeTHbIM). HaydyHo-Meroanueckod OCHOBOWM [UIsi pa3pabOTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI IMPOrpPaMM CPEAHEro OO0IIero oOpa3oBaHUsl SABISETCS CUCTEMHO-ACSTETbHOCTHBIM
HOJXOI.

B coOTBETCTBUM C CUCTEMHO-/AESTEIbHOCTHBIM MOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUS IpeIMEeTa
«X¥UMUSA» HA YPOBHE CPEIHErO 00IIEro 00pa30BaHUs BbIAEIEHBI CIETYIOUIME COCTABIISIONIME:

OCO3HAaHUE OOYYAIOIIMMHUCA POCCHMCKOW TIpakJaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH M CAMOOIIPEIEIIEHUIO;

HaJIM4KMe MOTUBALIMU K O0yUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJICHUW JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M HMCTOPUYECKHX
Tpaaunuii 6a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroImIMXCSi PYKOBOJICTBOBAaTbCS B CBOEHM JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYILIMMHU LIETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4YKE€ MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeIMeTa «XUMHS» JOCTUTAIOTCS B EIUHCTBE Y4eOHOW M BOCIUTATEIHHOU
JEATENBHOCTH B COOTBETCTBUUM C T'YMAaHMCTHYECKUMH, COLIMOKYJBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH MU
ujeajaMi POCCUHCKOTO TpakIaHCKOro OOIIecTBa, NPUHATHIMM B OOLIECTBE HOPMAaMH U NpaBWJIaMH TOBEACHMS,
CIOCOOCTBYIOLIMMU IIPOLIECCAM CaMOITO3HAHUS, CAMOPAa3BUTHSI U HDABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YyYarOIINXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS IMpeaMeTa «XUMHS» OTpakaioT C(OPMUPOBAHHOCTH OIBITA MO3HABATEIBbHON U
IPAKTHYECKOH EATEIbHOCTH O0YyUaroLUXCs [0 peann3aliy NPUHATHIX B 001IeCTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpax1aHCKOTr0 BOCIIMTAHMS:



OCO3HAHMS 00yYAOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBOXKCHHS K 3aKOHY U TTPABOTIOPSIKY;

MIPEICTABIICHUS O CONMAIBLHBIX HOPMaX M MPaBUJIaX MEKIUNIYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIHLHOCTH MPHU CO3/IaHWU YYEOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U
MO3HABATENbHBIX 33/1a4, BEITIOJTHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTUX MPU aHAIHU3E Pa3IMYHBIX
BUJIOB yU4E€OHOU NIEATEITHLHOCTH,

2) NIaTPHOTUYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HAyYHOMY HACJICJIUI0 OTCYECTBCHHON XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPHHM M MPAKTHYECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHHS TOTO, YTO
JOCTIDKCHUSI HAYKH €CTh Pe3yJIbTaT JIUTEIBHBIX HAOIIOMCHUMA, KPOMOTINBBIX 3KCIEPUMEHTAIBHBIX TTOUCKOB, MIOCTOSTHHOTO
TpyJla y4€HBIX U IPAKTHUKOB;

WHTEpeca W II03HABAaTEIbHBIX MOTHBOB B TIONYYEHHUH U TOCIEAYIONEM aHamu3e HWHPOpMAIMU O TEePeIOBBIX
JTOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIIGHWBATh CHUTYAIlMH, CBS3aHHBIE C XMMHUYECKUMH SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OpPUEHTHUPYSICh HA MOPATHHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBE/ICHNE U MOCTYIKA CBOMX TOBAPHIIECH C TIO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCTEACTBUIN ITHX MOCTYIKOB,;

4) popMUpPOBAHUA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOrO0 M 0O€30macHOro oOpas3a >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

cOOIO/IeHUsT TIpaBui 0O€30IMacHOro oOpalieHusi C BellecTBaMU B OBITY, TMOBCEIHEBHOW JXH3HU U B TPYAOBOU
NeSTebHOCTH;

MOHUMAHUS ICHHOCTH TPAaBWI WHAWUBUAYATLHOTO ¥ KOJUIGKTUBHOTO O€30MMacHOTO TIOBEACHHS B CHUTYaIHsX,
YTPOXKAFOIINX 3I0POBBIO U )KU3HU JFOJICH;



OCO3HAHUS MOCIIEICTBUI U HEMIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJIICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETGHTHOCTH B Yy4e€OHO-HCCIEI0BATEILCKON JEATeIbHOCTH, OOIIECTBEHHO ITOJIC3HOM,
TBOPUYECKOW U IPYTUX BUAAX NCSATEIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a7ad COLMAIBHOM HAMpaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

HHTEpeca K TNPAKTUYECKOMY H3YyYCHHIO MpodecCHil pa3IuyHOro pojia, B TOM YHCJIC Ha OCHOBE IPUMEHCHHS
MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBAXEHUS K TPYAY, JIIOJAM TPYJIa U pe3yabTaraM TPYyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYAIBHOW TPAaeKTOPUHU 0O0pa3oBaHus, Oyayiiel mpodeccuu U peaan3anuu
COOCTBEHHBIX JKM3HCHHBIX IIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH
00I11eCTBA;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

HKOJIOTHUYECKH 11eTIeCO00pa3HOTr0 OTHOIICHUS K MPUPOJE, KAK UICTOUHHUKY CYIIIECTBOBAHMS KU3HHU Ha 3eMIIE;

MMOHUMAaHMS TJI00aJIbHOTO XapakTepa IKOJOTHYECKUX IMPoOJieM, BIUSHHUS 3KOHOMHUYECKHX IPOIIECCOB HAa COCTOSHHUE
MIPUPOTHOMN U COLMAIIBHOU CPEBI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIB30BaHUS JOCTHUKEHUM XUMHUHM JJIsI PEIICHHS BOMPOCOB PAIMOHAIBHOTO
MPUPOAOTIOIB30BAHHS;

AKTUBHOI'O HENPUATHUS JEUCTBUN, NPUHOCAIIMX BPEH OKPYXKAOUIEHW INPUPOJHOU Cpele, YMEHHS IPOrHO3UPOBATh
HeOJIaronpUsTHBIC KOJIOTHYECKHUE TIOCIICICTBUS MIPEAIPUHUMAEMBIX JeHCTBUI U IPEAOTBpAIIATh UX;

HAJIMYUST PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKOW KYJIBTYpPbI, OIbITA JIEATEIBHOCTA SKOJIOTHYECKOU
HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS MMH B IO3HABATEJIbHOM, KOMMYHHKATUBHOW W COLMAIBHOW NPAKTHUKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTHBOCTOSTH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH,



MOHUMAHUSl CHEeUUPUKH XUMHUU KaK HayKd, OCO3HAaHHS €€ poju B (POPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOTO
MBIIIICHUS, CO3/IaHUU TICJIOCTHOTO TMPEACTABICHUS 00 OKpYyXKalolmleM MHpPE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MPOo0JIeM COXPaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeKJIEHHOCTH B OCOOOMW 3HAYUMOCTHM XUMHUU JJIS COBPEMEHHOM LMBWIM3AIMU: B €€ TyMaHUCTHYECKOM
HaIpaBJICHHOCTH W Ba)XHOW POJIM B CO3JaHUU HOBOM 0a3bl MAaTEpUAIBHOM KYJIbTYPHI, PEIICHUH TI00AIBHBIX MPOOJieM
YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUILIEBON U SKOJIOIMYECKOM 0€30MacHOCTH, B pPa3BUTHHI
MEUITMHBI, 00ECTICUCHUH YCIOBHM YCIIEITHOTO TPY/Aa U SKOJOTUYECKHA KOM(POPTHOM KU3HU KaXIOT0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: IMOHHMAaHUs CYIIHOCTH METOJIOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHU HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOMAIINX B HEM U3MEHECHHM, YMEHUS JIeJaTh 0OOCHOBAHHBIE 3aKIIOUCHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIMXCS
JTAHHBIX C L0 TOJIYUYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIOIb30BaTh XUMUYECKUE 3HAHUS Uil pelIeHUs MpoOJieM B pealibHbIX >KU3HEHHBIX
CUTYyalUsIX;

VMHTEpPECA K MO3HAHUIO U UCCIIEIOBATEIbCKON JEATENbHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOPa30BaHUIO0, K AaKTUBHOMY IOJIYUYEHHUIO HOBBIX
3HAHHUM 10 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccuoHanbHOU NeATeIbHOCTH.
METANPEIAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YU4E€OHOTO mpeaMera «XUMUs» Ha YPOBHE CPEIIHEro o0Iiero oOpa3oBaHUs
BKJIIOYAIOT:

3HaUMMBbIe Isi  (OPMHUPOBAHUSI MHUPOBO33PEHUST  OOYYAIOMIUXCA  MEXKAUCHUIUIMHAPHBIE  (MEXKIPEIMETHbIC)
OOIIIEHAyYHBIC TIOHSTHS, OTPAXAIONIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHENU(HUKYy METOIOB TO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
MIPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIEOBAaHNE, HAOI0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U IPYTHE);



YHUBEpCAJIbHbIE y4eOHBbIC JeHUCTBUSI (MO3HABATEJIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHbBIC), OOECICUUBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH U COIIMATBHON KOMIIETECHIIUN 00YyUYaroIIuXCs;

CIIOCOOHOCTh OOYYarOIIUXCS HCIOJIB30BaTh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MHPOBO33PEHYCCKHE 3HAHUA U
YHUBEpCAJIbHBIC YUEOHBIC ICHCTBUS B TTO3HABATEILHON U COITMATILHOMN MTPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHHME  YHHUBEPCAIBHBIMU  YUYE€OHBIMU  TMO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4e€OHBIMU MO3HABATEIbHBIMY A€ CTBUSIMM:

1) 0a30Bble JJOrHYecKHe IeiCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaIU3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAENATh LEIH JCATCIBbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUHM HUX JOCTHUKEHHS, COOTHOCUTH PE3YJIbTATHI
JIESITEIIBHOCTH C TIOCTABJIICHHBIMU LIEJISIMU;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBILIJICHHUS — BBIJCTATh XapaKTEPHbIC TPU3HAKHU TTOHITUN U
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTACIIbHBIX (DAKTOB U SBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUU IS KIIAaCCU(PUKAIIUU BEIIECTB U XUMUYECKUX PEaKIU;

YCTaHABJIMBATh IPUYNHHO-CIICACTBEHHBIE CBSI3U MEXK/y U3YyYa€MbIMU SIBJICHUSIMU;

CTPOUTHh JIOTUYECKHE PpaCCYXJeHUS (MHAYKTUBHBIC, ICIYKTHUBHBIC, 0 AaHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTU U
MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3yEMble B XMMHHU CUMBOJUYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3OBbIBAThH
MOJICIbHBIC TPEJCTABIICHUS — XUMHYECKUM 3HAK (CHMBOJI) JJIEMEHTa, XHUMHUYecKas (Gopmysa, ypaBHCHHE XHMHYECKOMN
peaKkIMi — MpPHU PEIICHUH YYEOHBIX TO3HABATEIBHBIX M MPAKTHUECKUX 3a7a4, NPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MPEICTABICHHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeCTBUSA:

BJIAZIETh OCHOBAMHM METOJ0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHM;

dbopMyIMpOBaTh 1IN U 3a/1a4d UCCIICIOBAHMS, UCII0JIB30BaTh IMOCTABJICHHBIE U CAMOCTOATEIIBHO CPOPMYTUPOBAHHBIE
BOIIPOCHI B KayeCTBE HMHCTPYMEHTA TMO3HAHMUSI M OCHOBBI Il ()OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;



BIAJCTh HaBBIKAMH  CAMOCTOSTEIBHOTO  IUIAHUPOBAHWS W TPOBEICHUS  YUYCHUYECKHX  OKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHs HaOMI0OJaTh 3a XOJOM TpoIlecca, CaMOCTOSATENIbHO MPOTHO3HPOBATH €ro pe3yJbTarT,
dbopmynupoBath 0000IIEHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUSA, COCTaBIATH
000CHOBaHHBIN OTUET O MPOJICTAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIEAOBATENbCKOM W TPOCKTHOW AESITETHbHOCTH, MPOSIBISATH CIHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOWICKY METOJIOB PEIICHHS] MPAKTHYECKUX 3aJad, MPUMEHEHUIO Pa3IMYHBIX METO/OB
MO3HAHUSL.

3) pabora ¢ uHpopManmei:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX WHpopManuu (HAyYHO-TIOMYJISIpHAS JIHTEpaTypa XUMHUYECKOTO
Collep KaHMs, CIpaBOYHBIE IMOcoOUs, pecypchl MHTepHeTa), aHanm3upoBaTh WHGOPMAIHMIO PA3IMYHBIX BHIOB U (HOpM
MPEICTaBIICHUS, KPUTUUYECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

GbopMyIMpOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METOJIbI MPHU MOUCKEe U 0TOOpe MHGpOpMAIMK, HEOOXOAUMON ISt
BBITIOJTHEHHSI YIEOHBIX 3a7a4 OMPEAeIEHHOTO TUTIA;

MpUOOpETaTh OMBIT HWCIOJIB30BAaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA W PAa3IMYHBIX TOWCKOBBIX
CHCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJbHYIO (GOopMy TMpeAcTaBieHus WHGOpMauu (CXembl, IpapuKH, IUArpaMMBbI,
TaOJIHILIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpeACTBA mpu pPaboTe ¢ XUMHUYECKOW WH(pOpMaIuen: MTPUMEHSTh
MeXIpeIMeTHbIE ((PU3MUeCKre U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH:

3aaBaTh BOMNPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl B XOJ€ AWAIora W/WIM JUCKYCCHH, BBICKAa3bIBATh WJIEH,
bopMyIMpPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHHO BBHIIOJHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYNATh C TMpE3eHTAlMel pe3yJbTaTOB MO3HABATEIBHON MAESITENIbHOCTH, MOJYYEHHBIX CaMOCTOSATEIbHO WU
COBMECTHO CO CBEPCTHUKAMHU IPH BBHIMOIHECHUH XHMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOoThl MO HCCIEIOBAaHUIO



CBOICTB M3y4aeMbIX BEILECTB, peaju3allud y4eOHOro MpoekTa U (HOpMyJIUPOBATH BBIBOJABI MO pe3yJjbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM ITyTEM COTTIACOBAHMS MO3UIIMHI B X0/1€ 00CYK/IeHUSI U OOMEHA MHEHUSMHU.

OBj1aieHNe YHUBEPCATbHBIMH PEryJIATHBHBIMU AeHCTBUAMMU:

CaMOCTOSITEIBbHO IIJIAHUPOBATh U OCYILECTBIIATh CBOIO ITO3HABATEIBHYIO JCSATEIBbHOCTD, ONPEACIIAs €€ LeJIU U 3a1auu,
KOHTPOJUPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJrOpUTM ACHUCTBUH MpPHU BBIOJIHEHUH
y4eOHBIX U HCCIEA0BATEIbCKUX 3a/1a4, BRIOMPATh Hanbosee 3PEKTUBHBIN CIOCO0 UX PEHICHUS ¢ YIETOM MOTYUYEHHS] HOBBIX
3HaHUM O BELIECTBAX U XMMHUYECKUX PEAKLIMIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTA HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «Oprannueckas XMMUs OTPaKAKOT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUI O XUMHUYECKON COCTABIISAIOIIEH €CTeCTBEHHO-HAYUYHOU KapTUHBI MUPA, POJIM XUMUHU
B MO3HAHWM SBJICHUU MPUPOJBI, B (OPMUPOBAHUU MBIIIUICHUS W KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATHLHON TPaMOTHOCTH,
HEOOXOMMMOW JJIA PEIICHUs] MPAKTUYECKUX 3a7a4 W DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpeIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUU, KOTOpasl BKIIOYAET: OCHOBOIOJIATAIONINE MOHATUS (XUMUYECKUM 3JIEMEHT,
aToM, DJICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKasl CBSI3b, CTPYKTYpHAs
dbopmyina (pa3BépHyTas U COKpamiéHHasi), MOJIb, MOJIIPHAs Macca, MOJISIPHBIM 00BEM, YIIIEPOIHBIN CKeIeT, (DYHKIIMOHATbHAS
rpynna, pajukai, U30MEpHsi, U30MEPbl, TOMOJIOTUYECKUA P, TOMOJIOTH, YIJIEBOJOPOAbl, KUCIOPOJ U a30TCOAECpKaIUe
COCIMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAWHEHUSI); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHHMS oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
A3bIK XUMHUW; MHPOBO33PEHUYECKHE 3HAHMS, JIEkKAIIME B OCHOBE MOHUMAHUSI NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX



SABJICHUH, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHHH U O€30MaCHOM HCIIOIb30BAaHUU BaKHEUIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU JACATEILHOCTH YEIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHbIE TMPU3HAKKA TOHATUN, YCTAHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUSA IIPU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUN OPraHUYECKUX COECINHEHUI;

c(hOpMUPOBAHHOCTh YMEHUHN HCIOIB30BaTh XUMHUECKYIO CUMBOJIUKY I COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3B€pHYTOH, COKpamEHHON) (POPMYIT OPTaHMYECKHUX BEIICCTB U YPABHEHUN XUMUYECKUX PEAKIINMA, N3rOTABINBATh MOICIN
MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MJUTFOCTPALMUA UX XUMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUI yCTAHABIMBATH MPUHAJJICKHOCTh U3YUEHHBIX OPTaHMYECKHX BEUIECTB MO UX COCTaBy U
CTPOEHHUIO K ONpeNeiNEHHOMY KIacCy/Tpynmne COeAMHEHWH (YIrJIeBOAOPOAbl, KUCIOPOJ W a30TCOAEpX AIIME COECIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUs), JaBaThb WM Ha3BaHusi o cuctemaruueckol Homenkiarype (IUPAC), a Ttakxke
MPUBOJUTH TPUBUAJIbHBIC HA3BaHUS OTAEJIBHBIX OPraHWYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH, AlleTUJIEH, STUJICHIJIUKOIb,
rIMuepuH, ¢enon, GopMalbleru, aleTaablIerusl, MypaBbUHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapUHOBAas KUCJIOTA, TJII0K03a, GPYKTO3a, KpaxMall, [eJTi0103a, TIULUH);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPENETSATh BHIBI XUMHUYECKOW CBS3M B OPraHUYECKUX COCAMHCHUSX (OJWHApHBIC U
KpaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOEHUsI opraHnyeckux BemiectB A. M. BytnepoBa mns
OOBSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAaB, CTPOCHHE, (U3MUYECCKUE M XMUMHYECCKHUE CBOMCTBA THUITHYHBIX
MpPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BeIllecTB (METaH, 9TaH, STWJIEH, MPOMWICH, alleTWIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH301, METaHo, ATAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (PEHO, alleTaabIerul, MypaBblUHas U YKCyCHas
KHCJIOTBI, [JIFOK03a, KpaxMall, HEII0JI03a, AMUHOYKCYCHAasl KUCJIO0Ta), WLTFOCTPUPOBATh FEHETUUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpMHUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOYHUKH YTJIEBOJOPOTHOTO CHIPbs (HEDTh, IPUPOIHBIN Ta3, yroJb),
CIOCOOBI UX NEPEPaAdOTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKu;



c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHSI MO XMMUYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBA WU MPOIYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB MU
MPOIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUI BIAJETh CUCTEMON 3HAHUUA 00 OCHOBHBIX METOAAaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TP U3YYEHHHM BEIIECTB M XMMHYECKUX SBICHUHI (HAOIIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT, MOJAEIMPOBAHUE),
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JJI IPUHATUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalLUsX, CBA3AHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM;

chOpMHPOBAHHOCT, YMEHHM cOONIOAAaTh MpaBHiia TMOJIb30BAHUS XMMHYECKOM TMocyaod U J1abopaTOpHBIM
o0OpyJ0OBaHMEM, a TaKKe MpaBWiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSAMHU IO BBITOJIHEHHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMUPOBAHHOCTh YMEHHUI IMJIaHUPOBATh M BBINOJHATH XUMUYECKUH SKCHEPUMEHT (MPEBpALLEHUs] OpPraHUYECKUX
BEILIECTB IIPU HArpEBaHUHU, MMOJYUYEHUE ITUIIEHA U U3YUYECHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMM OPTraHUYECKUX BEIIECTB,
JieHaTypauus OelIKOB IPU HArpEBaHUU, IBETHBIE PEAKI[UU OEJIKOB) B COOTBETCTBUU C IPABUIIAMH TEXHUKHU O0€30MMaCHOCTH MIPU
oOpallleHHH C BEIIEeCTBAMHU M JIA0OPATOPHBIM 00OPYIOBAaHUEM, IPEACTABIATH PE3YyJIbTaThl XUMUYECKOIO AKCIIEPUMEHTA B
(dbopMe 3anucu ypaBHEHU COOTBETCTBYIOUINX PEAKIUI U (HOPMYIHPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTAaTOB;

chOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAJIU3UPOBATh XMMHUYECKYI0 HMH(POpPMALIMIO, MOIYYaeMYyK M3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MaccoBOM nHpopMannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUjIa SKOJOTUYECKH I€eCO00pa3HOro MOBEJACHHS B OBITY M TPYIOBOM
NEATENBHOCTH B IEJISIX COXPAaHEHHsS CBOETO 3J0pPOBbS M OKpY)KAKOUIEH NPHUPOJHON Cpeabl, OCO3HABaTh ONACHOCTH
BO3JICVICTBUS Ha KMBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAas cMbica nokaszartens [1JIK, moscHATh
Ha IpUMEpPax CocoObl YMEHBIIEHUS U IPEIOTBPALICHHS UX BPEHOTO BO3JCHCTBUS Ha OPTraHU3M YEJIOBEKa;

Ui OO0yYaromMxcsi C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSTHh 3HAHHS 00 OCHOBHBIX
JOCTYITHBIX METOJaX IMO3HAHMSI BEIIECTB U XUMUUYECKHX SIBJICHUI;

JUTSL CJIETIBIX U CIA0O0BHUIAAIIMX O0YyYarOUUXCs: YMEHUE HCIONIb30BaTh pelbeHO-TOUCUHYIO cUcTeMy oOo3HaueHui Jl.
Bpaiins ns 3anucu xuMudeckux Gopmyi.



11 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHuueckast XUMUsD OTpa)xaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKON COCTaBISIONIECH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, POJU
XUMUU B TO3HAHMM SIBICHUH NOpUponbl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKLIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM NJIsl peuieHus] MPaKTUYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMOM XMMUYECKHMX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOUIUE MOHATUS (XUMHUUYECKHUM 3JIEeMEHT,
aToM, H30TOI, S-, p-, d- JJIEKTPOHHBIE OpOMTANIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSpPHBbIA OO0BEM, BaJE€HTHOCTD,
IIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHMCIICHHS, XMMUYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METaJUIMYECKasl, BOJOPOIHAs),
KPUCTAJUINYECKAs] PEIIETKa, TUIBl XMUMHYECKUX PEAKLUH, PacTBOp, JJIEKTPOJUTHI, HEIIEKTPOJIMTHI, SIEKTPOJUTHUECKAS
JUCCOLIMAIIS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIMU, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHbI
(Teopust AAEKTPOIUTUIYECKON AUCCOoMaluu, nepuoandeckuit 3akon JI. . MenneneeBa, 3aKk0H COXpaHEHHs] MacChl BEIIIECTB,
3aKOH COXPAHEHHMs U MPEBPAIICHUS SHEPIUU NPHU XUMUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHUMUH,
MHUPOBO33PEHUYECKNE 3HAHHUs, JIEKAIIME B OCHOBE IOHMMAaHUS NPUYMHHOCTM WU CUCTEMHOCTH XUMUYECKHUX SIBJICHUM,
(bakToJI0TNYeCKre CBEIEHHs O CBOMCTBAX, COCTABE, MOJYUYEHUU U O€30MTaCHOM UCIOJIb30BAaHUHU BaXKHEHIITMX HEOPTaHUYECKHUX
BELLECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(OPMUPOBAHHOCTh YMEHUN BBISBJIATH XapaKTEpHbIE MPHU3HAKW MOHATHH, YCTaHABIMBATh MX B3aHMOCBSA3b,
MCII0JI30BaTh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUHA HEOPTaHWYECKHUX BELIECTB U UX IPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHUN UCIOIb30BATh XUMHUYECKYIO0 CUMBOJIUKY JUIsl COCTaBJICHUS (DOPMYJT BEIIECTB U YpaBHEHUHN
XUMHUYECKUX peakuui, cuctematuiyeckyro HomeHkinarypy (IUPAC) u TpuBHaibHbIE HAa3BaHUS OT/EIbHBIX HEOPraHUYECKHUX
BeLECTB (yrapHsblid ra3, yriaekHUciblil ra3, aMMHaK, TalléHas U3BECTh, HErall€éHasl U3BECTh, TUTHEBAS COJAA, IUPUT U JIPYTHUE);

Cc(OPMUPOBAHHOCTh YMEHHUI ONPENENATh BaJCHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, BUJI XMMHYECKOW CBS3U (KOBaJE€HTHAs, MOHHAs, METaJUIMYecKas, BOJIOPOJHAsI) B COCIMHEHUSAX, THI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBAa (aATOMHAs, MOJIEKYJISIpHAsl, HOHHAs, METaJUIMYECKasi), XapaKTep CpeJibl B
BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COEAUHEHUM;



c(OPMHPOBAHHOCTh YMEHHMHM YCTaHABIMBATh NPUHAMIEKHOCTh HEOPraHMYECKHX BELIECTB IO HX COCTaBy K
OIpenenEHHOMY KJIacCy/Tpymie COeTUHEHUH (IIPOCThIE BEIIECTBA — METAJLIIBl U HEMETAJIbI, OKCHIbI, OCHOBAHHUS, KUCIOTHI,
amM(pOTEpHbBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMM pacKphIBaTh CMbICT mepuoandeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH €r0O
CUCTEMATU3UPYIOUIYI0, OOBSICHUTENbHYIO U POTHOCTUYECKYIO (DYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh ANEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepnoaoB
[lepunonuueckoit cucteMbl xumuueckux snemeHToB J[. M. MenpaeneeBa, WCHONb3ys TOHIATHS «S-, p-, d-3JIEKTPOHHBIE
opOUTAIN», «IHEPTreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUH 110 nepruoaam u rpynnaM I[lepruoanyeckon cucreMbl xumuueckux 3neMeHToB [{. . Menneneena;

c(OpMUPOBAHHOCTh YMEHHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE T'€HETUYECKOM CBS3M MEXKIY HEOPraHMYECKUMHU BELIECTBAMU C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUS KIACCU(PUIUPOBATh XUMUYECKUE PEAKLIMH MO Pa3IMYHBIM MPU3HAKaM (YHCIy U COCTaBy
pearupyromux BEIIEeCTB, TEIUVIOBOMY 3((eKTy peakuuu, U3MEHEHHUIO CTENEHEeH OKHCIEHUS JJIEMEHTOB, OOPAaTUMOCTH
pEaKIK, yYacTHIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIATh YPABHEHUS PEAKIMA Pa3TUYHBIX TUIIOB, MOJIHBIE U COKpPAIIEHHBIC YpaBHEHUS
peakuuii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKUUU UIAYT 0 KOHIIA;

cOPMUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKIUHU, MOATBEPXKAAIONIMNE KAYECTBEHHBI COCTaB  Pa3IUYHBIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM IIYTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKUuid;

chOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW peakluu OT PA3THYHBIX (HaKTOPOB;
XapaKTep CMEIEHUs XUMUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTus (npunnui Jle [latense);



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE IPOLIECCHI, JIEKAIIME B OCHOBE MPOMBIIUIEHHOTO
MOJTyYEHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a TakKkKe CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAayYHBIX MPHUHIMIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHMI MPOBOJIWUTH BBIYHMCICHUS C HMCIOJBb30BAaHUEM TOHATHS «MaccoBas J0Js BEUIECTBA B
pacTBOpe», OOBEMHBIX OTHOLIEHUN Ta30B MPH XUMUYECKHUX PEAKIHUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe WU 00BbEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIIOBOro 3((dexra peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEIIECTB, IPEBPALCHUS U COXPAHEHUS DHEPTUU;

chOpMHPOBAHHOCT, YMEHHM cOONIOAAaTh MpaBHiia TMOJIb30BAHUS XMMHYECKOM TMocyaod U J1abopaTOpHBIM
o0OpyJ0OBaHMEM, a TaKKe MpaBWiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSAMHU IO BBITOJIHEHHUIO
1a00paTOPHBIX XUMHUUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUI TUIAHUPOBATH U BHITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (Pa3ioKeHHUE MEPOKCHIa BOAOPOIa
B MPUCYTCTBUU KaTaau3aTopa, ONPEACICHUE CPENBI PACTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCAJIBHOIO UHANKATOPA, BIUSIHUE
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklny, peakliMi HOHHOTO 0OMeHa, KaYeCTBEHHbIE PEaKlMK Ha cyibQart-,
KapOOHAT- U XJIOPUI-aHMOHBI, HAa KAaTHOH aMMOHHMS, pPEIICHHE SKCIEPUMEHTANbHBIX 3alad mo TemMam «MeTamisy H
«HemeTannel») B COOTBETCTBUU C TMpaBUJIAMHU TEXHHKH OE30MACHOCTH MPU OOpaIEHWH C BEIIECTBAMH M JIAOOPaTOPHBIM
000pyZI0OBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpME 3alHUCH YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh yYMEHHMI KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO, TMOIYYaeMyl0 M3 Pa3HbIX
MCTOYHUKOB (CpEJICTBA MACCOBOM KOMMYHUKaluu, UHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh YMEHUH COOJIIOIAaTh MpaBUJIa 3KOJOTUYECKH II€IeCO00pPa3HOro MOBEACHUSI B OBITY U TPYAOBOM
JNEATEIIbBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAOIIEW NPUPOJHOM CpENbl, OCO3HABaTh OMACHOCTh
BO3JICVICTBUS HA KUBBIC OPraHU3MBbl ONPEACIIEHHBIX BEIIECTB, MOHMMAs cMblca nokasarens [IJIK, moscHaTe Ha mpumepax
C0CcOObI YMEHBIIIEHUS U IPETOTBPALLICHHSI UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsi OOy4YaromMXcs C OrPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE MPUMEHSATh 3HAaHUS 00 OCHOBHBIX
JIOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHYECKUX SIBIICHUM;



JUISL CIETBIX U CIA00BHUIAAIIMX OOYyYarOLIUXCs: YMEHUE HCIONb30BaTh PelbeHO-TOUEUHYIO cUcTeMy oOo3HaueHui JI.
Bpaiing nns 3anucu xuMudeckux Gopmyi.
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