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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMuM Ha ypOBHE CpPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha

ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHHS (eiepalibHON 00pa30oBaTeIbHOM
nporpammsl cpenHero odmiero oopasosanus (OOIT COO), npencraBieHHbIX B DenepanibHOM
rocynapcTBeHHOM oOpazoBarenbHoM cTtanaapTe COO, ¢ yuérom KoHrenuu npemnogaBanus
yuebHoro npeaMera « XuMusi» B 00pazoBaTeabHbIX opranu3zanusx Poccuiickoit @enepanum,
peasu3yIoNX OCHOBHbBIE 00pa30BaTeNbHbIE IPOrPaMMbI, U OCHOBHBIX MOJI0XKeHUH «CTpaTeruu
pa3Butus Bocriutanus B Poccuiickoit @enepanuu Ha nepuoa a0 2025 roga» (Pacnopsokenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXONOB K pa3padOTKe MpPOrpaMMbl MO XHMHH, K OINpENEIeHUI0 o0mei
cTpaTeruu oO0y4YeHus, BOCIIUTAHUS U PAa3BUTHUS 00YYarOIIMUXCS CPEACTBAMHM Y4eOHOTO MpeamMeTa
«Xumus» st 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTYaJbHbIE IOJIOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH II€JI€H, COAEp)KaHus, pe3yJbTaTOB OOY4YeHUsS W
TpeOOBaHM K YPOBHIO ITOJAIOTOBKH BbIITY CKHUKOB.

Xumuueckoe o0pa3oBaHME, I10JIy4aeMOE€ BBITYCKHHKaMH  0011e00pa30oBaTesbHOM
OpraHu3alyM, SBISIETCS HEOTheMJIeMOH dacThlo HX oOpasoBaHHOCTH. OHO  CIyXKHT
3aBEpIIAIOIIMM ITAIlOM pealM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
IICHHOCTEH, NPUCYIIUX [EJIOCTHOH CHCTEME XHMHYECKOro oOpa3oBaHHMA. OJTH LEHHOCTU
KacaroTCsl MMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHPOBO33PEHHS M OOIICH KYJIbTYpPbI
YelIoBeKa, a TaKKe OHKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/70POBBIO U
IpUPOIHOM cpene. Peanmusyercs xuMuueckoe oOpa3oBaHHE 0OY4YaAIOIIUXCSA HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs CpeACTBAMU y4eOHOro mpeaMeTa «XUMHs», COAepKAHUE U MOCTPOSHHE
KOTOpPOT'O OIpEAENICHbl B TpOrpaMme MO0 XUMHUHU C y4€TOM chnenupuKd HayKH XUMHH, €&
3HAauYEHHS B MO3HAHUU MPUPOJIBI U B MaTEPHAILHOM )XKU3HHU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
1enel ¥ MpUHIMIIOB, XapaKTepU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJHEro OOIIero
obpaszoBanus B Poccuiickoit @eneparnuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UI'PAET OCOOYIO0 pOJIb B COBPEMEHHOMU
[MBUJIN3AI[MHU, B CO3/IaHUM HOBOH 0a3bl MaTepHallbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(bopMHpOBaHUE PAIMOHATIHHOIO HAYYHOT'O MBIIUICHHS, B CO3JJaHHUE IIEJIOCTHOTO MPEJCTABICHHS
00 OKpy’KalolleM MHUpe KaK O €IUHCTBE MPHUPOJLI U YelloBeKa, KOTopoe GopMUpyeTcs B XUMUU
Ha OCHOBE IOHMMaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAOLIEro MUPA, OCO3HAHUS B3aHUMOCBS3H
MEX]y CTPOSHHEM BEIIECTB, X CBOWCTBAMHU U BO3MOXKHBIMH O0JIACTSIMU MPUMEHEHHUS.

TecHo B3aumMoneHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHS  cTaja
HEOTHEMJIEMOM YacThI0O MUPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO TpyAa U
KHU3HU KaKA0ro wieHa obmectBa. CoBpeMeHHass XMMUSL KaK HayKa co3uaaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha pellieHHe INI00ajJbHBIX NPOOJIEM YyCTOMUMBOIO pa3BUTHS
YEIIOBEYECTBA — CBHIPhEBOM, HSHEPreTHYECKOW, MHUINEBON, HJKOJIOTMYECKON Oe30MacHOCTH |
OXpaHbI 310POBbSL.

B coorBercTBUM ¢ 00IIMMH LENSMH M HPUHLUIIAMU CPEAHEro oOuiero odpa3oBaHUs
copepxanue npeamera «Xumus» (10—11 kiacesl, 6a30BbI ypPOBEHb U3YyUEHUSI) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM JJIst
BBIpAOOTKM MHMPOBO33PEHUECKUX OPHEHTHUPOB, YCIEHIHOTO BKJIOYEHUS B JKU3Hb COIMyMa,
MPOJIOJDKEHUST 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETOCPECTBEHHO C XUMHEH.



CocraBnsomumMu  npeamera «XuUMHs» SBISIIOTCA 0a3oBble Kypebl — «OpraHudeckas
xumus» U «O01mas U HeopraHu4eckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0230BOM HayKH: CHCTEMa 3HAHHUM 10 HEOPTraHUYECKOW XMMUH (C BKIFOUCHHEM
3HAaHUK M3 OOIEH XMMHH) M OpraHMYecKod XuMuu. POpMHUPOBAHHE JAHHOW CHUCTEMbI 3HAHUH
IpU U3Y4YEHHH IIpeaMeTa O00ecCleyMBaeT BO3MOXKHOCTb PACCMOTPEHHS BCErO MHOr000pas3us
BEIIECTB HAa OCHOBE OOIIMX MMOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» 1 «O011ast 1 Heopranuueckas
XUMHs» cHOPMUPOBAHA B MPOTpamMMe IO XHMMHHM Ha OCHOBE CHCTEMHOTrO IMOJX0/Aa K U3YYEHHUIO
yuyeOHOro martepuajia M OOyCJIOBJIEHa HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
ONpEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XWUMHU BEIIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHYECKON TEOpUU CTPOCHHS OPraHUYECKUX COCAMHEHHH, a
TaK)kK€ Ha YpOBHE CTEPEOXUMHMUYECKHX M JJIEKTPOHHBIX MPEACTABICHUN O CTPOCHHH BEIECTB.
Cenenusi 00 M3ydaeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 0
CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHM4ecKod XMMHU TMOJYy4aroT
pa3Butue CHOPMHPOBAHHBIE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEepBOHAYANILHBIE
IPEACTABJICHUS O XUMHUYECKOH CBSI3MU, KJIaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEUIECTB OT UX CTPOCHHUS, O XUMUYECKOH peaklnu.

ITon HOBBIM yryIOM 3peHHs B mpenMere «XUMHs» 0a30BOro ypOBHS PacCMaTPUBAETCS
U3y4YCHHBII Ha YpPOBHE OCHOBHOIO O0IIEero o0pa3oBaHMs TEOPETHUECKUH MaTepual Hu
(akTONOrHYeCcKHe CBEACHUS O BEIIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHU4YecKasi XHUMHUs» OO0yUJAIONIMMCSl MPENOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE TEPHOAMYECKOr0 3aKOHA C OOIIETCOPEeTHYECKUX M METOHOJOIMYECKHX ITO3HIHNH,
riry0Xe MOHSATh MCTOPHUYECKOE HM3MEHEHHME (PYHKIMI 3TOro 3akoHa — OT 0000Iaroed 10
OOBSICHSIOLIEH U TPOrHO3UPYIOIIEH.

Ennnas cucreMa 3HaHUI O BaKHEWIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMHUYECKUX PEAKIUIX, UX CYITHOCTA M 3aKOHOMEPHOCTSAX MPOTEKAHUS
normonHsercs B kKypcax 10 wm 11 KkjaccoB 3JIEMEHTaMHM  COJCP)KaHHUS, HMMEIOIMMHU
KYJIbTYpOJIOTHYECKUH M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3M XHMHHU C JAPYTUMH HayKaMmH, pPAacKphIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKON TEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IPOIIECCY
TBOpPUYECTBA B 00JACTH TEOPUHM W MPAKTHUYECCKUX MPUIOKEHUN XUMHUHU, MIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBS3aHHBIX C XHMMHEH,
KPUTUYECKH OCMBICIUBATL MH()OPMAIIUIO U NMPUMEHATHh €€ JJi MOMOJHEHUs 3HAHWM, pelieHus
MHTEJUIEKTYaJIbHBIX M KCIEPHUMEHTAJIbHBIX MCCIENOBATENbCKUX 3adad. B 1menoM copepxanue
y4eOHOTro npeaMera « XUMHsS» JaHHOTO YPOBHS U3Y4YEHHS] OPHEHTHPOBAHO HAa (GOPMUPOBAHUE Y
00y4JarIMXCs MUPOBO33PEHUYECKOM OCHOBBI JIJIi TTOHMMaHUs (DUIOCOPCKUX HeH, TaKUX KaK:
MaTepHAIbHOE SAMHCTBO HEOPraHUYECKOTrO M OPraHuYECKOro Mupa, 00yCIOBJIEHHOCTh CBOW CTB
BEILIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh IPUPOIHBIX SABJICHUN MyTEM DKCIIEPUMEHTA
M pEeLIeHUsT MPOTUBOPEUYHI MEXKIY HOBBIMH (PAKTAaMU U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHUE POJM XMMHUU B PELICHUU KOJOTMYECKUX MpoOJeM, a TakkKe MpodieM cOepexeHUs
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTHI 1 MaTepUAJIOB.

B nmnaHe peimieHusi 3ajad  BOCIUTAHMS, Pa3BUTHS W COLMAIM3ALUU  O0YYarOIIUXCS
MPHUHSATHIC MPOTPAMMON IO XUMHUHU TOIXOABI K ONPEICICHUIO COICPXKAHUS M IOCTPOCHUS
mpeaMeTa MpeayCcMaTprBalT (OPMUPOBAHHE YHUBEPCAIBHBIX YYCOHBIX JCHCTBHM, MMCIOIIUX
0a30BOC 3HaYCHHE ISl Pa3IMYHBIX BUJOB JICATEILHOCTH: PEHICHUS IPOOJIeM, IO CKa, aHAIIN3a U
00paboTkn HWHPOpPMAIMH, HEOOXOMUMBIX M TPUOOPETEHHS OIbITa MPAKTHYECKOH W
MCCIIEZIOBATEIIHLCKOM IeATEIBHOCTH, 3aHUMAIOIIECH BaXXHOE MECTO B ITO3HAHUH XMMHH.



B npakTuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O 00I1ero o0pa3oBaHUsl, TaK U
Ha YpOBHE cCpeiHero oOmero o0pa3oBaHMs, IpU  ONPEACICHUHM  COJEep)KaTeIbHOM
XapaKTEPUCTUKU LeJIeH H3ydeHUs MNpeAMETa HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH
TPaJAULMOHHO TpHU3HAETCs (opMHUpOBaHME OCHOB XMMHUYECKOM HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUYECKOM JAEATENBHOCTH YEIOBEKA M KAK OJHOro H3
KOMIIOHEHTOB MHMpPOBOW KyJbTypbl. C METOAMYECKOM TOYKM 3pEHUS TaKOM IOAXOoH K
OIPEEICHUIO LEeM U3YUYEHHSI IIPEIMETA SABJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo HaHHOﬁ TOYKE 3pCHHA T'JIaBHBIMU LEIAMU HU3YUCHUSA NPEAMCTa «Xumus» Ha
6azoBoMm yposHe (10 —11 ki1.) sIBIsIFOTCS:

(dbopMUpOBaHHE CHUCTEMBl XHMHUYECKUX 3HAHUN KaK BaXKHEUIIEH COCTABIIIONICH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIFOUEBBIC MOHATHS, (QyHIaMEHTAIbHBIC
3aKOHBl M TEOPUM XUMHUHM, OCBOCHHE S3blKa HAyKH, YCBOCHHE U TMOHUMAHHE CYIIHOCTHU
JOCTYMHBIX 0000IIEHNH MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUeH UX
pa3BUTHS U CTAHOBJICHUS;

dbopMHUpOBaHHE M PA3BUTHE TMPEACTABIECHUNH O HAYYHBIX METOJAX IO3HAHMS BEUIECTB U
XUMHUYECKUX peaklnil, HEOOXOAUMBIX IJIsi TPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MHUPE
BEIIECTB M XHUMHUYECKUX SBJICHUW, HMEIOIMX MECTO B TMPUPOAE, B NPAKTUYECKON U
MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUW U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJEHWEM U OOBSICHEHHEM
XMUMHYECKOT0 KCIEPUMEHTa, COOJII0IeHIEeM MPaBuil 0€30MacHOro o0palleHus ¢ BeleCTBaMHU.

Hapsimy ¢ aTuM, comepkatenpHas XapaKTepUCTHKA IeNed W 3a/7a4 U3Y4YCHHS MpeaMeTra B
porpamMme Mo XUMHUH yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMH IPUOPUTETAMU
B cHcTeMe cpeaHero obiiero oopa3oBaHus. CerojmHs B MpeEnojJaBaHUU XHMHUH B OOJIbIICH
CTeMeHU OTHAETCsl TMPEANOYTCHHE TPAKTUYECKONH KOMIIOHEHTE COISpKaHus OOydeHwus,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMMYCKHUKA 00IIC00pa3oBaTEILHOM  OpraHu3alvu,
BIIAJICIONIETO0 HE HAOOpPOM 3HAHUH, a (PYHKIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTHBHOT'O IMOJyYCHUS 3HAHUA M MPUMEHEHHUS UX B PEATBbHOM KH3HU IS PEIICHUS
MPAKTHYECKUX 3a/1a4.

B cBsa3u ¢ sTUM npu MH3Y4YCHUHU MpEAMCETa «XUMUS JOMHHUPYIOIICC 3HAYCHUC
HpI/IO6pCTaIOT TaKKUC I CJIN U 3aJa4M, KaK:

aganTanus OOy4aromuXcsi K  yCIOBUSM JUHAMUYHO  Pa3BUBAIOMIETOCS  MHPA,
(hopMHUpPOBAaHHE HWHTEIJIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K C€aM00Opa30BaHUIO,
COTPYIIHUUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
’)KM3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BEIIECTBAMH U UX NIPUMEHEHUEM;

dbopmupoBaHne y O0Oy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIIHIA),
UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE [T PA3IMYHbIX BUAOB ACSITEIBHOCTU: PELISHHs MPpoOeM,
MOMCKa, aHaimu3a W o0paboTku uH)OpMaIuu, HEOOXOMUMBIX [Jsi MPUOOPETEHUS] OIbITa
NESITETPHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MO3HAHWUU XMMHUH, a TAKKE JIJISI OLEHKHU C
MO3UIIUNA IKOJIOTMUECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOIHYIO CPELY;

Pa3BUTUC MMO3HABATCIIbHBIX MHTEPCCOB, MHTCIIJICKTYAJbHBIX U TBOPYCCKUX CII0OCOOHOCTEH
00y4arommxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO NpuoOpeTaTh HOBbIE 3HAHUS 10 XHMHUU B
COOTBETCTBHUHU C XKU3HCHHBIMU HOTpe6HOCT$[MI/I, HCIIOJIB30BaTh COBPEMECHHBIC I/IHq)OpMaHI/IOHHBIe
TEXHOJIOTHH I TOMCKA U aHAIM3a y4eOHOW W HayYHO-TIONMYJISIPHOM MH(OPMALIUU XUMHYECKOT 0
COZlep)KaHus;



(hopMHUpPOBaHUE W Pa3BUTHE y OOYYAIOUIMXCS aCCOIMATUBHOIO M JIOTUYECKOT'O MBIIIICHHUS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIHUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUH U MPOBEACHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOyyaroumxcs YOSKIEHHOCTH B TI'yMaHHCTUYECKOW HaIpaBIEHHOCTH
XUMHUM, €€ BaXHOH poIM B  peHIeHHH TIJI00aJbHBIX  MPOOJEM  palMOHAJIBLHOTO
MIPUPOAOIOIB30BaHNs, IIOMOJHEHUS DHEPreTUYECKUX PEeCypCOB M COXPAHEHHsS IIPUPOILHOTO
paBHOBECHs, OCO3HAHMA HEOOXOJMMOCTH OCEpEKHOTr0 OTHOWICHHS K IPUPOAEC M CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHHsI ONbITA MCIOIb30BAHUS MOJYUYCHHBIX 3HAHUN IS TIPUHSTUS
IPaMOTHBIX PEIIEHUH B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebHOM niaHe cpenHero obuero oopasoBaHus npeaMeT «XuMHs» 0a30BOrO ypPOBHS
BXOJUT B COCTAaB IIPeIMETHON 001acT «ECTECTBEHHO-HAYUHbIE IPEAMETBI.

OO0miee yuCIO 4acoB, OTBENEHHBIX IS M3YUYEHHsS] XMMHH, Ha 0a30BOM ypOBHE CpPEIHEro
obmrero obpasoBanms, coctaBisieT 68 yacoB: B 10 kmacce — 34 4gaca (1 vac B Hememo), B 11
kiacce — 34 gaca (1 yac B Heemo).

Jlnst peanu3anuu MporpaMMbl UCMOJIB3YIOTCS y4€OHUKH, TOMYIIEHHbIE K
UCIOJIb30BAHUIO TIPU PeaIM3alii UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOT'O O0IIEro 00pa3oBaHMUs OPraHU3alUsIMU,
OCYIIECTBIISIONUMHU 00Pa30BATENbHYIO JIEATEIbHOCTh, MPUKa30M MUHIIPOCBEIICHHS OT
21.09.2022 Ne858

*  Xwumus, 10 knace/ O.C. INabpuensa, .I', Octpoymos, C.A. CnagkoB, AKITMOHEPHOE
obmecTBo u3narenbcTBo «IIpocBemienme»;

*  Xwwmus, 11 xnace/ O.C. T'abpuensn, U.I', OcrpoymoB, C.A. CinankoB, AKIIMOHEPHOE
o0rrecTBO n3AaTeNbeTBO «IIpocBereHmey

COILEPKXAHUE OBYYEHUSA

10 KJIACC
OPTAHUYECKAS XUMUSA
TeopeTndyeckne OCHOBbI OPraHMY€CKOH XMMHHU

. [Ipenmer opraHnuyeckoil XuMuu: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAauYCHHE
B NIOJyYCHMH HOBBIX BEIIECTB U MaTepuajioB. Teopusi CTpOCHUs OpraHMYEeCKUX COENMHEHUH A.
M. bytnepoBa, €€ ocHOBHbIE MONOKeHHUS. CTpyKTypHbIE (DOPMYNBI OPraHMYECKHUX BEIIECTB.
FOMOJ’IOFI/I?I, n3omMcepus. XUMHUYECKast CBSI3L B OpraHn4cCKuXx COCAMHCHUAX — OJUHAPHBIC U
KpaTHBIC CBA3U.

. [IpenacraBnenne o0  kiaccuuKAMM  OpPraHMYECKHX  BemecTB.  HomeHknmatypa
OpraHUYECKHUX COEAMHEHUM (cucTeMaThyeckas) W TPUBHAIbHBIE Ha3BaHUS BaKHEHIIMX
MpeJCTaBUTENICH KJIAaCCOB OPraHUYECKUX BEIIECTB.

. OKclleprMeEHTAIbHbIE METOABI U3YUEHHS BEIISCTB U UX IMPEBPAILECHUN . O3HAKOMIIEHHUE C
o0pa3liaMM OpraHMYeCcKUX BEIIECTB M MaTepualaMy Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OPraHu4€CKuX BECIICCTB, Ha6J'IIOJICHI/Ie U ONHCaHHUC JEMOHCTPAOMOHHBIX OINBITOB II0
MPEBPAILCHUIO OPraHNYECKUX BEIIECTB IPU HarpeBaHuu (TJ1aBJIeHUE, O0YTJIUBaHUE U TOPEHHE).

. Yraesoaopoasl




. AJKaHBI: COCTaB M CTPOEHHE, IOMOJIOTMYECKHH psa. MeraH M 3TaH — MpocTeiIue
MPEJCTAaBUTENIM AJKaHOB: (U3MUECKUE U XUMHUYECKHE CBOWCTBA (pEakUuU 3aMEUICHHUs U
TOpPEeHHUsI), HaXOXKJIEHUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHHUE.

. AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTMUECKHUH psifl. DTUIIEH U MPOIUIIEH — MpoCcTeiine
MPECTAaBUTENIM AJIKEHOB: (U3MUECKHMe W XHMHUYECKHE CBOWCTBA (peaklHWH TUAPUPOBAHUS,
raJloreHupoBaHus, TUpaTalui, OKUCICHUS U OJMMEPU3ALINN), TIOTYYEHHE U IPUMEHEHUE.

. Ankanuensl: OyramueH-1,3 u metmiOytagauen-1,3: crpoeHue, BaKHEHIIIME XUMHUECKHE
cBoiicTBa (peakuus nonmuMepusaiun). [loaydenne CHHTETUYECKOro KayuyyKa U pEe3UHBbI.
. AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJIOTUYECKHH psJI. AlETHIICH —

MPOCTEUINNI MpeICTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAIOT€HUPOBAHNUS, TUAPATAIIUU, TOPEHHUS ), TOJTydEHUE U IPUMEHEHUE.
. Apenbl. beHson: cocraB, cTpoeHHe, (QU3MUYECKHME U XMMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAaHUSI M HUTPOBAHUS), MOJYyYEHHE W NpUMEHEHue. lomyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolcmea (peaKyuu 2ai02eHUpo8anus U HUMpOoBanus), NoayieHue u
npumernenue. TOKCMYHOCTH apeHOB. ['eHeTmyeckas CBsI3b MEXKAY  YIVIEBOLOPOJAMHU,
IIPUHAUISKAIMAMHI K Pa3IMYHBIM KJIaCCaM.

. ITpupoaHble UCTOYHUKH YTiIeBOAOPONOB. [IpHpoaHbIi ra3 n nonyTHbIE He(TSIHbIE ra3bl.
Hedts u e€ mnpoucxoxnernue. CrnocoObl mnepepabOTKM HePTU: NeperoHka, KPEeKUHT
(TepMuuecKUii, KaTaauTU4YecKuil), nuponus. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
IIPOMBILIJIEHHOCTH U B ObITY. KaMeHHBII yroiabs ¥ IpogyKThl €ro nepepadoTKu.

. OKCIEPUMEHTAJIBHBIE METO/bI U3YYEHUS BEIIECTB U UX NPEBPALIECHUN: 03HAKOMIICHHE C
o0pa3iamu IjacTMacc, KaydyKoB M pe3uHbl, kouiekuuu «Hed1b» u «Yrosb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOMU3BOAHBIX, IPOBEIECHUE MPAKTUYECKOH palboThl:
IIOJIy4€HH e dTUIIEHA U U3YYEHHUE €0 CBOMCTB.

. Pacuérnble 3a1auun.

. Bbluncnenuss mo ypaBHEHMIO XHMHMUYECKOH peakuuu (macchl, 00béMa, KOJIMYECTBa
MCXO/JHOTO BEIeCTBAa WM NPOAYKTAa pEakUUU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJJHOT'O M3 HCXOJHBIX BEIIECTB WIN NMPOJYKTOB PEAKIIUN).

. Kucisiopoacoaepxamue opranu4ecKue coeIMHeHHU

. [IpenenbHbIE OAHOATOMHBIE CHUPTHL. METaHON M 3TAaHON: CTPOEHHE, (U3NYECKUE U
XMMHMUYECKUE CBOMCTBA (pEeaKklIMM C aKTUBHBIMM METAJUIAMM, Tajore€HOBOAOPOAAaMH, TOPEHHUE),
npuMeHeHue. Bogopoansie CBsA3M MeXAy MOJIEKYJIaMU CIIUPTOB. J[eficTBME METaHOIa U 3TaHOJIA
Ha OpPraHu3M YeJIOBEeKa.

. MHoroatoMHble CHUPTHL. DTUIEHTIMKONb M TIMLEPUH: CTpoeHHe, (usuveckue Hu
XMMHYECKHE CBOMCTBA (B3aUMO/IEHCTBUE CO LIEIOYHBIMU METAJUIaMU, KaueCTBEHHAs peaKLMs Ha
MHOI0aTOMHbIE€ CIUPTHI). JleficTBue Ha opraHu3Mm denoBeka. lIpuMeHeHue riaMuepuHa U
STUJICHTJIUKOJISL.

. ®deHon: CTpOCHHWE MOJICKYIIbI, (QU3HYECKHME M XHMHUYECKHE CBOICTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.
. Anpaerunpl U kemoHnvl. DopManbleruj, aneTalbACrua: CTpoeHHe, (U3HYECKue Hu

XUMHUYECKHE CBOWMCTBA (pPEaKlMU OKHUCJICHHS W BOCCTAHOBJICHHS, KauyeCTBCHHBIC PEaKIIUH),
MOJYYEHUE U TPUMEHEHUE.

. OnHOOCHOBHBIE TIpEeIbHBIE KapOOHOBBIE KHCIOThI. MypaBbUHASI U YKCYCHAsI KHCIIOTHI:
CTpoeHue, (PU3NIEeCKue U XUMUUYECKHUE CBOMCTBA (CBOICTBA, O0IIME JJIs KJIacca KUCIIOT, PEaKIUs
TepuHUKaLMK), TOJydeHHe © npuMeHeHue. CreapuHOBass W OJICMHOBAs KHCIOTHI Kak
MPEICTABUTENIM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIoIIlee I CTBUE.

. CrnoxHble 3¢UpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX 3PUPOB.
Kupsl. I'nnpomns xupos. [Ipumenenne xxupoB. buonornyeckas poib KAPOB.
. VYTreBoabI: coCTaB, KIacCU(PHUKALUS YTIIEeBOAOB (MOHO-, IU- U MOJKMcaxapu/bl). [ moko3a

— MpocTelmmii MOHOcaxapuJ: 0COOEHHOCTU CTPOEHHUS MOJIEKYJbl, GU3NYECKHUE U XUMHUECKHE
cBoiicTBa (B3aumojeiicteue ¢ ruapokcugoM meau(ll), okuciaeHne aMMHayHBIM PacTBOPOM



okcuga cepebpa(l), BoccraHoBieHHEe, OpOXKEHHE TIIIOKO3bl), HAXOXKICHHE B TMPHPOJE,
HpUMeHeHue, Orosoruyeckas poiib. @orocunTes. PpyKTO3a KaK H30MEP TIHOKO3BI.

. Kpaxman u nemmosnos3a kak npupoanbie noauMmepsl. CTpoeHue Kpaxmania U LeIH0I03blI.
dusnueckre 1 XMMUYECKHNE CBOMCTBA Kpaxmalia (THIPOIN3, KAaUeCTBEHHAs! PEaKIUs C HOIOM).
. OKCIEpPUMEHTAJIbHBIC METO/Ibl M3YYEHHsSI BEIISCTB M WX MPEBPAICHUH: MPOBEICHUE,

HAOJIIO/IEeHNEe W OINMCaHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIC
peakurMyu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiictBue rauiepuHa ¢ ruapokcuaoM meau(Il)), anpnermnoB (okucienue
aMMHadHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmemu(Il), B3ammonericTBre
Kpaxmajga ¢ HWOJOM), MPOBEJACHHE TMPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCITOTHI.

. Pacuérnble 3ana4u.

. Brluucnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJHOTO BEIIeCTBAa WJIM MPOAYKTa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 MUCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIUN).

. AzoTcozepxale OpraHnuecKiue CoeanHEHUsI.

. AMHUHOKHCIOTBl Kak am@oTepHble oOpraHudeckue coequHeHus. Dusznueckue W
XMMHUYECKHME CBOMCTBA AMHMHOKHMCIOT (Ha mpuMmepe IMuuHa). buosiormyeckoe 3HaueHUe
aMmuHOKuUcIOT. [lenTuapr.

. benku xak mpupomHbie BBICOKOMOJICKYIISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHYHAs] CTPYKTypa OenkoB. XHMMHYECKHE CBOHCTBA OCIKOB: THAPOIU3, JEHATypalus,
KayeCTBEHHBIE peaKkIMu Ha OeJKu.

. DKCIeprMEHTAIbHbIE METO/IbI M3YYEHHS BEIIECTB U MX MPEBPAICHH: HAOOECHUE U
ONKMCAaHHME JIEMOHCTPALMOHHBIX ONBITOB: JI€HATypaluus OEJKOB IpH HArpeBaHUM, LIBETHBIE
peakuuu OEIKOB.

. BrbicokomosieKyJIsIpHbIE COeINHEHUSA

. OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJIMMEpU3alluu, CpeAaHss MoJyieKyssipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COEIMHEHUM — MOJIMMEpPU3aIHs U MOJIMKOHAEHC AU,

. OKCIepUMEHTAJIbHbIE METO/Ibl U3YUYEHUs] BEIIECTB M MX MPEBPALIEHUN: 03HAKOMJIEHHE C
o0pa3mamMu MPUPOTHBIX U KCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB.

. MeXIpenTMeTHbIE CBS3H.

. Peanu3anus MeXnpeaMeTHBIX CBA3EHM NMPU M3ydyeHUHM opraHuueckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BAHHE KAaK OOIIUX €CTeCTBCHHO-HAYYHBIX TOHSATHU, TaK M
HOHSTHUM, SBJISIIOLIMXCSI CUCTEMHBIMU JUJIs1 OTJI€IbHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIMKIIA.
. OO0mme ecTecTBEHHO-HAy4YHbIE TOHSATUS: SBJIEHUE, HAay4YHbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHaau3, CHHTE3, Kiaccu(UKaIus, TIEPUOAUIHOCTb, HAOIIOJCHHE, HW3MEPEHHE,
SKCIIEPUMEHT, MOJIEITUPOBAHHUE.

. ®duzuka: marepus, SHEpPrusi, Macca, aroM, D3JIEKTPOH, MOJIEKYJa, SHEpPreTudecKuil
ypOBEHb, BEIIECTBO, TeJI0, 00bEM, arperaTHOE COCTOSIHME BEIecTBa, (PM3MYECKHUE BEIMYHHBI U
€IMHUIIbI UX U3MEPEHUS.

. buonorus: knerka, opranusMm, 6uocepa, oOMeH BelIeCTB B OpraHu3Me, (HOTOCHHTES,
OMOJIOrMYeCcKU aKTUBHbIE BellecTBa (O€IKHU, YriaeBoIbl, )KUPbL, HEepMEHTHI).

. I'eorpadus: MuHepabl, FOPHbIE TOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

. TexHosorus: mnuiieBble MPOAYKTHl, OCHOBBI pPALIMOHAJIBHOTO MUTaHUS, MOIOIIUE
CpelCTBa, JICKAPCTBEHHbIE M KOCMETHYECKHE IIpenapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX H
CHUHTETUYECKHX BOJIOKOH.
11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA



TeopeTuqecmle OCHOBbI XUMHH

. XUMHUECKUH 3JeMeHT. AToM. Sapo aroma, H30TONbl. OJEKTPOHHAs 000JI0YKa.
DHepreTuvecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OopOHTamy, s-, P-, d- amemMeHTsl. OCOOCHHOCTH
pacrpeziesieHust 3JeKTPOHOB [0 OpOUTANIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas KOH(UTypaIis aTOMOB.

. Ilepuonnueckuii 3akoH u Ilepuojguueckass cucremMa XHMHUYECKHX »JeMeHTOB /I.
N. MenneneeBa. CBs3b MEPUOAMYECKOrO 3akoHa M IleproaMyecKod CHCTEMBl XUMHYECKHX
anemeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB
10 TPYIIAaM U NepuoaaM. 3Ha4eHHE NEePUOIUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

. CrtpoeHue BemiecTBa. XWUMHUYECKash CBsI3b. BHABI XUMHUYECKOW CBs3M (KOBaJICHTHAsS
HEMoJIApHAsE U TOJSIpHAsl, MOHHAs, MeTajutnueckas). MexaHu3Mmbl 00pa3oBaHUs KOBAJEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DnexkTpooTpuaTeabHOCTh. CTeneHb OKUcaeHUs. IOHBI: KATHOHBI M AHUOHBI.

. BemectBa MOJIEKYJIIPHOTO U HEMOJEKYJSIPHOI'O CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEUIECTBA. [HMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEIIETKU.

. [TonsTne o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOPbl. MaccoBas 1o
BEIICCTBA B PACTBOPE.
. Knaccudpukanuss HeopraHudeckux coequHeHuil. HoMeHkiaTypa HEOpraHUYECKUX

BEIIECTB. |'eHeTHueckas CBSI3b HEOPraHWYECKHUX BEIIECTB, INPUHAUICKAINNX K Pa3IMYHBIM
KJIaccaM.

. Xumuueckas peaknus. Kiaccumpukamuss XHUMHUYECKHMX PEaKIMi B HEOPraHMYECKOHW M
OpPraHMYECcKON XMMHUHU. 3aKOH COXpPaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUS
SHEPruM NpU XUMUYECKUX PEaKIUAX.

. CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT Pa3JM4HbIX (pakTopoB. OOpaTUMbIE PEaKIIMH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIMSIOIIME HAa COCTOSHHE XHMHUYECKOI'O PaBHOBECHS.
ITpunuun Jle [laTenbe.

. OnexTponutruyeckas aucconuainus. CuiabHble U cinalble 37MeKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILECTB: KUCIasl, HEHTpasibHasl, IeJI0YHAs.
. OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.
. OKClleprMEeHTaJIbHbIE METO/bl W3YYECHHs BEIIECTB U HUX MPEBPALICHUM: JEeMOHCTPAIHs
Tabmun «llepuognueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
Mojenen KPUCTAJUTMUECKUX pEIETOK, HalOJr01eHne

U ONHMCAaHUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX ONBITOB (Pa3sioKeHHE EPOKCHIa BOJOPOAA B
NPUCYTCTBUM  KaTalu3aTopa, ONPEIEIIEHUE Cpenbl pacTBOPOB BELIECTB C  IOMOILBIO
YHUBEPCAJbHOIO MHIMKATOPA, PEAKLMd MOHHOTO OOMEeHa), IpOBeeHHE MPAKTHUECKOH paboThl
«BnusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKOH peakLumy.

. Pacuéraple 3a1a49n.

. Pacué€rel mo ypaBHEHMSIM XMMUYECKHX PEAKLIHI, B TOM YHUCIE TEPMOXUMHUYECKUE
pacy€Thl, pacuEThI C UCIIOJIH30BAHUEM MTOHATHS «MAaCCOBAs JOJIA BEUIECTBA.

. Heoprannuyeckasi xuMus

. Hemeramnsl. Ilonoxkenue HemertannoB B Ilepuoguueckoir cucteMe XUMHUYECKHAX

anemenToB JI. M. MenzaeneeBa MU OCOOCHHOCTH CTpOEHUS aToMoB. Du3MYECKHE CBOHCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJIOB (Ha MpUMeEpe KUciopoaa, cepsol, hocdopa u yrieposa).

. XUMHUYECKHE CBOMCTBAa BaXKHEUINIMX HEMETAJUIOB (TaJOreHOB, Cepbl, a3zora, (ocdopa,
yriepoja U KPeMHHS) ¥ UX COCTUHEHHUI (OKCHJIOB, KHCIOPOICOACPKAIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUM ).

. [IpumeHenne BaKHEN X HEMETAIIJIOB U UX COEUHEHUMN.

. Mertamisl. [1onoxenune meramios B Ilepnoanyeckon cucreMe XUMUYECKUX 2J1eMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUSI SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmmme



¢usnyeckue cpoiictBa MeTaiuioB. CIUIaBbl METaIOB. DJIEKTPOXUMUYECKHUH psifl HAIPSKEHUN
METAJIJIOB.

. XUMHUYECKHE CBOWMCTBA BAKHEWIIMX METAUIOB (HATPHUM, KalaWid, KaJbIMi, MarHuu,
AITIOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

. OO61me crocoObl MojydeHrs: MeTaJIOB. [I[puMeHEHEe METAIIIOB B OBITY U TEXHHKE.

. OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHUs BELIECTB M WX MPEBPALICHUN: H3y4YEHUE

KOJIeKIun «MeTajuibl M CIUIaBbl», OOpPa3llOB HEMETAJJIOB, pEIIeHHE HKCIEPUMEHTaNIbHbBIX
3aja4, HaONIOJEHME M  ONHMCAaHWE JIEMOHCTPALMOHHBIX W  JaOOpaTOPHBIX  OMNBITOB
(B3aumojeiicTBUE THAPOKCUIA ATIOMUHHUSA C PACTBOpAMU KHUCJIOT W IIEJNIOYel, KaueCTBEHHBIE
peaKury Ha KaTHOHBI METAJIJIOB).

. PacuérHble 3a1auu.

. Pacuérel macchl BemlecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacdy€Thl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOYKTOB PEaKlUH, €CIIM OJJHO U3 BEIIECTB UMEET MPUMECH.

. XuMus U )KM3Hb

. Porp xumum B oOecne4eHMHM SKOJOTMYECKOH, DJHEPreTHYeCKOM U MHIIEBOU
0e30I1aCHOCTH, pa3BUTUU MeAULMHBL. [loHSATHE O HaydHbIX MeToJax IO3HaHHUS BELIECTB U
XUMUYECKUX PEAKLIHM.

. [IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX MTPOMBIIUICHHOTO MOJIyYCHHS
BAKHEUIIINX BEIIECTB.
. YenoBek B MHUpE BEIIECTB M MATEPUANIOB: BaKHEWILIME CTPOUTEIbHBIE MaTEpHUaJIbI,

KOHCTPYKL[MOHHBIE MaTepuasbl, KPAacKH, CTEKJIO, KE€pPaMHKa, MaTepualibl Ul 3JIEKTPOHUKH,
HaHOMAaTepHasbl, OPraHMYECKHE U MUHEPAJIbHbBIC y100pEeHNUs.

. XuUMHS U 310pOBbE 4YENIOBEKA: IIPaBWJIa MCIIOIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTosB,
IpaBuiIa 6e30macHoro U CIIOJIb30BaHMS IpernapaToB ObITOBOM XUMHUHU
B ITIOBCEHEBHOM KU3HH.

. MexxnpeaMeTHbIE CBSI3H.

. Peanuzarus MeXnpeaMeTHBIX CBsI3€l MPHU W3YYEHUH OOIIeH U HeOpraHU4ecKol XUMUH B
11 xmacce ocyIiecTBIsIeTCs Yepe3 UCMOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTH,
TaK U MOHATUM, SBIIIIOIMIMXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI O
LUKJIA.

. OOmme ecTecTBEHHO-HAyUYHbBIE TOHATHS: HAy4HBIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajaM3, CHHTE3,  KJaccu(dukamus,  TEepUOAMYHOCTh,  HaOJIOJEHUE, IKCIIEPUMEHT,
MOJICITMpOBaHUE, U3MEPEHUE, SBIICHUE.

. ®dusuka: mMartepus, dHEPrus, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, M3OTOI,

pazvoaKTUBHOCTb, MOJIEKYJA, SHEPreTHYEeCKUIl ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BELIECTBA, (PU3MUECKHE BETUUUHBI U €IUHULBI UX U3MEPEHMUSI, CKOPOCTb.

: buonorus: kieTka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEILECTB B OPraHU3ME.

. I'eorpadusi: MuHepasbl, FOpHbIE TOPO/IbI, OJIE3HBIE HCKOIIAEMbIE, TOIJIMBO, PECYPCHI.

. TexHomorusa:  XuUMUYeCKas  MPOMBIIUIEHHOCTb,  METAJULypIrus,  IPOU3BOIACTBO
CTPOUTEIIBHBIX MaTepHuaos, CEeJIbCKOXO03511ICTBEHHOE IIPOU3BOACTBO, nuneBas
MIPOMBILIIEHHOCTh, (apMal[eBTHUEeCKasi IMPOMBIIUIEHHOCTb, HPOU3BOJCTBO KOCMETHYECKUX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLUMOHHBIX MATEPUAIOB, 3JIEKTPOHHAs MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBbI 110 XUMMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI



OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS OOyYaIOLIMMUCS
IpOrpaMM CpeAHero ooimero oopa3oBaHus (IMYHOCTHBIM, METAIpPEIMETHBIM M MPEAMETHBIM).
HayuHo-Meronuueckold OCHOBOW ISl pa3paOOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MIPOrpamMM CpeaHero o0IIero 00pa3oBaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-IEATEILHOCTHBIM TMOIXOIOM B CTPYKTYpPE JHMYHOCTHBIX
pe3ylNbTaTOB OCBOCHUSI TpeaMera «XWMHS» Ha ypOBHE cpenHero oOmiero o0Opa3oBaHUs
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HAHUE OO0YYAIOUIMMHCS POCCHMCKON Tpa)KTaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPE/IETICHHIO;

HaJIM4YHUC MOTHUBAIIMHU K o6yqumo;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JMYHOCTM HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEH U NCTOPUYECKUX TPaauLuii 6a30BOIl HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIUXCs PYKOBOACTBOBATHCS B CBOCH JEATEILHOCTH
IICHHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKaMH, TPUCYIIMMH LEJIOCTHOH CHCTEME XHMHUYECKOIo
o0pa3oBaHus;

HaJIM4UEC IIPaBOCO3HAHUA 9KOJOTUUECKOM KYJIbTYPbl H CITOCOOHOCTH CTaBUTH ociu u
CTPOUTD )KU3HCHHBLIC I1JIaHBI.

JInaHoCTHEIE pPe3yjibTaTbl OCBOCHHA IIPCAMETA «XUMU JOCTUTAaKOTCA B CAUHCTBEC
yqe6H0171 u BOCIIMTATCIILHOU ACATCIIbHOCTHU B COOTBETCTBHNU C T'YMaHHUCTUYCCKUMU,
COOUOKYJIbTYPHBIMH, JAOYXOBHO-HPABCTBCHHBIMH ILCHHOCTAMU W HJACATIaMHU pOCCHfICKOI‘O
IPaKIAHCKOTO OOIIeCTBa, NPUHATHIMA B OOINECTBE HOPMaMU M TIpaBHJIAMU ITOBEJICHUS,
CIOCOOCTBYIOIIMMHE TIPOIIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTUS M HPABCTBECHHOTO CTAHOBJICHHUS
JUYHOCTH O0YYaIOIIUXCSI.

JIndHOCTHEBIE PE3yJIbTAaThl OCBOCHUA NIPEAMECTA «XUMUS OTpaXKarT C(i)OpMI/IpOBaHHOCTI)
OIIbITAa MO3HABATEJIBHONH U HpaKTHqCCKOfI ACATCIIBHOCTHU 06y‘laIOIHI/IXC$I mo pcajm3annuunu
IIPUHATBIX B 06HICCTBC HeHHOCTeﬁ, B TOM 4YHUCJIC B 4aCTHU:

1) rpakIaHCKOr0 BOCTIMTAHMS

OCO3HaHUS 00YyYalOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHUS K
3aKOHY ¥ TIPaBOIOPAIKY;

MMpEACTAaBJICHUA O COOHUAJIBHBIX HOpMax MW IIpaBWIaX MCKINYHOCTHBIX OTHOIIIGHUH B
KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPH CO3JaHUHM YYEOHBIX MPOEKTOB,
pelIeHIH Y4eOHBIX U TIO3HABATEIBHBIX 33144, BHIMOJHEHUN XUMHUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH TOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IpPyruX
MIPU aHaAJIM3€ Pa3IMYHbIX BUJOB YUeOHOH eATeIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMSIL:



LIECHHOCTHOIO OTHOILIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACIEIHI0 OTEYECTBEHHOMU
XUMUH;

yBa)KEHHUSI K IMPOIIECCY TBOpYECTBAa B OOJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUs
XHUMHUHU, OCO3HAHUSI TOTO, UYTO JAOCTKEHHUSI HAYKH €CTh PEe3yJbTaT JJIMTEILHBIX HaOI0ICHUH,

KPOMOTIMBBIX SKCIIEPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOI'O Tpyda y‘IéHbIX " IIPAKTHUKOB;

WHTEpeCa M I103HABATEIbHBIX MOTHMBOB B TIIOJYYEHHMM M MOCJIEAYIOIIEM aHAJIU3e
nH(OPMAIMHU O IEPETOBBIX JOCTUKEHUSIX COBPEMEHHOM OTE€UECTBEHHOM XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOT O MOBE/ICHMUS;

CIOCOOHOCTH  OIIEHMBAaTh CHTYyalldd, CBSI3aHHbIE C XUMHYECKMMH  SIBICHHUSIMH,
W TPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH,

TOTOBHOCTH OLICHHMBAThb CBOE IOBEICHHE U IMOCTYIIKKU CBOUX TOBapI/IH_[eP'I C HO3HI.IHI>1
HPABCTBCHHBIX U IMPABOBBIX HOPM U OCO3HAHUC HOCJ'IGI[CTBPI?I 9TUX MOCTYIIKOB,

4) ¢popMupoBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHUs IEHHOCTeW 3J0poBOro u Oe3omacHOro oOpasza >KH3HH, HEO0O0XOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 370POBbIO;

COOMIOIEHNs TIpaBWJI 0€30MAaCHOTO OOpAaIIeHUsS C BEHIECTBAMU B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYZOBOU IESATENBHOCTH;

IMOHUMAaHUg NOCHHOCTU IMpaBUJI HWHAUBUAYAJIBHOIO MW KOJUICKTUBHOI'O 0e301macHoro
MOBCACHHUA B CUTyallUAX, YIPOXAOIMNX 30POBbIO U JKU3HU JIIOIIGI\/JI;

OCO3HAHUS NOCIEACTBUM M HENpUATUS BPEOHBIX NpPUBBIYEK (yMOTpPEeOJIEHHUS alKoroJs,
HapKOTUKOB, KYpPEHHUS);

5) Tpya0BOr0 BOCIIUTAHMS:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATEIbCKOW JAEATeNbHOCTH,
OOI11ECTBEHHO MOJIE3HOM, TBOPYECKON U APYIUX BUAAX AEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHHH MPAKTUYECKUX 3a/lad COLUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY H3Yy4YeHHMIO Ipodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYLY, JIIOIAM TPYya U PE3yJIbTaTaM TPYIOBOH AEATEIBHOCTH;
TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHAMBUAYAJIbHOH TpaeKTOpHUH oOpa3oBaHUS,

Oynymel npodeccuu U peanu3anii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEeOHOCTEN 00111eCTBa;



6) IKOJIOrHYeCKOro BOCIUTAHMUSA:

9KOJIOTHYECKU 1[EeTIeCO00Pa3HOr0 OTHOUIEHUSI K MPUPOAE, KAaK UCTOYHUKY CYIECTBOBAHUS
’KU3HHU Ha 3emiie;

MOHMMAaHUs TJI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, BIMSHHS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLIMATIBHOMN CpeEbL;

OCO3HaHHS HEOOXOMMOCTH UCIOJIb30BAHUS JOCTIKCHUN XUMUU JJIsl PEIICHUS BOIIPOCOB
paloHaIbHOIO MPUPOIONOIB30BAHUS;

AKTMBHOI'O HENpPUATUS IEWCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOLIEW IPUPOIHOU cperne,
YMEHHUSI TPOTHO3MPOBATh HEOIArONPHUIATHBIE AKOJOTUYECKUE TOCHEICTBUS MpPeANPUHUMAEMBIX
JEMCTBUH U IIPENOTBpAIIATh UX;

HaJIM4Yud PA3BUTOTIO SKOJOrMYCCKOro MBINIJICHUA, 3KOJIOTrHYeCKOM KYJbTYpPbI, OIIbITa
ACATCIbHOCTH 3K O0JIOTUYECKOM HanmpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HWMHU B
HOBH&B&TGHBHOﬁ, KOMMYHI/IKaTHBHOﬁ n COHHaHBHOﬁ IIpaKTHKCE, CITOCOOHOCTH U YMCHUA aKTUBHO
IMPOTUBOCTOATb HACOJIOTINH XCMO¢)06I/II/I;

7) HEHHOCTU HAYYHOI'O ITO3HAHMUSA:

C(OpPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAYKU U OOLECTBEHHON MPAKTUKU;

NOHMMaHUs CHENU(PUKUA XUMHUU KaK HayKd, OCOo3HaHUs e poiu B (HOpPMUPOBAHUU
paloOHATbHOI0 HAYYHOT'O MBIIUIEHUS, CO3JJaHUH I[ETOCTHOrO MPEACTaBIeHUs 00 OKpYyKaroIieM
MHpE KaK O €JUHCTBE INPUPOAbl M YEIOBEKA, B MO3HAHUU IPHUPOAHBIX 3aKOHOMEPHOCTEH M
pelieHuu npolJieM COXpaHEHUs IPUPOIHOTO PABHOBECHS;

Y6C>K,HéHHOCTI/I B OCO6017I 3HAYUMOCTU XHUMUU IJIA COBpeMeHHOfI OuBUIX3AllMHU. B eé
FYMaHHCTquCKOﬁ HaIIPpaBJICHHOCTHU U Ba)XHOU poJii B CO3AaHHUUN HOBOU 6a3BI MaTepHaJ’[BHOﬁ
KYJbTYPbI, pCHICHUH FHO63J’IBHBIX HpO6HCM yCTOfI‘IPIBOl"O pa3sBUTHA YCJIIOBCUCCTBA — CBIpBeBOﬁ,
BHGPFCTHQGCKOIZ, HHIHGBOﬁ M DKOJIOTUYECKOU 6630HaCHOCTI/I, B pa3BUTHU MCAWUIHUHEI,
o0ecrneuyeHny yCiaoBUM YCIEHIHOTO TPy1a U 3KOJOTrM4eCKH KOM(OPTHOM KU3HU Ka)KJI0T0 WiIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHHMS CYLIHOCTH METOLOB IIO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTU HCHOJb30BaTh IMOIyYaeMble 3HAHUS IS
aHanu3a UM OOBSCHEHUS SIBICHUH OKPYKAIOLIEro MHpPa M IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUs 1eJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HaYYHBIX (PaKTOB M UMEIOIIUXCS TaHHBIX
C LICJIBIO MOJIYYEHHUs JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOIb30BATh XUMUYECKHE 3HAHUS AJI pCIICHU A HpO6J’I€M
B PCAJIbHBIX )KU3HCHHBIX CUTYyalUsIX;

WHTEpeca K MO3HAHUIO M UCCIISIOBATEIBCKOM IeATEILHOCTH;
TOTOBHOCTH M CHOCOOHOCTH K HEMpPEphIBHOMY O00pa3oBaHUI0 M caMOOOpa30BaHMIO, K

AKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAaHMM 1O XWMHUM B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;



HHTEpeca K OCOOCHHOCTSM TpyAa B pa3iuuHbIX cpepax  mpodeccHoHaIbHON
NESITEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTrHbie pe3yibTaThl OCBOEHUS Y4YeOHOro mnpeaMera «XuMHUS» Ha YpPOBHE
cpemHero ob1ero oopa3oBaHUs BKIIIOYAIOT:

3HaUMMBbIC U1 (POPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIONMUXCS MEXKIUCIUIUIMHAPHBIE
(MeXTIpeaMeTHbIE) 00IIEHAYYHBIE TOHSTHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crieuuPHUKy METO/I0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sBICHUE, MPOIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, KCCIIeIOBaHUE, HAOMI0IeHIE, U3MEpPEHNE, IKCIIEPUMEHT U APYTrue);

yHHUBEpcajJbHble  yueOHble  JeWcTBUS  (IIO3HABaTEJIbHBIE, KOMMYHUKaTUBHbIE,
peryiaTuBHbIe), oOecnedyuBarone (GopmMupoBaHue (YHKIHUOHAJIbHOW I'PaMOTHOCTH MU
COL[MaJIbHON KOMIETEHIIMH 00 yyarolmxcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCSl ~ HCHOJIb30BaThb  OCBOEHHBIE  MEX/UCLUILJIMHAPHBIE,
MHUPOBO33pEHUECKHE 3HAaHUS M YHUBEpCaJbHblEe YyueOHbIE IEHCTBUS B IIO3HABATEIBbHOW U
COLMAJIBHON IIPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMH YYEOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU €1 CTBUSIMU.

OBJiajieHNe YHUBEPCAIbHBIMH Y4eOHBIMHU MO3HABATEILHBIMH 1eiCTBUSIME:
1) 6a3oBble JOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJU3UpOBaThb MpPoOOJIEeMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OnpeAcCIdATb LN ACATCIbHOCTU, 3aaBasd NapaMCTpbl WM KPUTCPUU UX JOCTUKCHHA,
COOTHOCHUTB PC3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMHA L CIISIMU;

HCII0JIb30BAaTh IIPpU OCBOCHHU 3HAHUH HpI/IéMH JJOT'MYCCKOIro MBbBIIIJICHHUA — BBIACIIATH
XapaKTCPHBIC IIPHU3HAKH MOHITHH U yCTaHaBJIMBATb HX B3aUMOCBA3b, HUCIOJIb30BATb
COOTBCTCTBYIOIIUEC MOHATUA IJIA 00BSICHCHUS OTACIbHBIX (1)aKTOB u ﬂBHCHHfI;

BLI6I/IpaTL OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLlI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUIUMHHO-CIICACTBCHHBIC CBA3U MCKAY U3YyYdCMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUYECKUE paACCYKIEHUS (MHIYKTUBHBIC, MACNYKTHBHBIC, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHSI B PaCCMATPUBAEMBIX SBICHUAX, (POPMyIHpOBATH
BBIBOJIBI M 3aKJIIOUEHHUS;

IPUMEHSATH B IIpOLlECCE MO3HAHUS, UCIONb3YyEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MOJI€JIH, TPe0OPa3OBbIBATh MOJIEIbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOI) 3JIEMEHTa,
xuMuueckas ¢GopMyna, ypaBHEHME XMMHMUYECKOH peakuuu — TpUd pPEUICHHH Y4eOHBIX
[I03HABATEJIbHBIX U MPAKTHUYECKUX 3a]ad, NPUMEHATHh HA3BAHHBIC MOJIEIbHBIC MPEICTABICHUS
JUISL BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEIECTB U XMMUYECKUX PEAKIUN.



2) 0a30BbIe HCCAEA0BATENbCKHE IeHCTBHA:
BIIAJIETh OCHOBAMH METOJIOB HAyYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMynMpoBaTh LEIM H 3aJadyd  HCCIEAOBAHMS, WCIOJBb30BAaTh TOCTABICHHBIE W
CaMOCTOSITENTFHO COPMYIUPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
Ut pOPMUPOBAHUS TUTIOTE3BI 110 MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUI;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIBHOTO ITUIAHUPOBAHHS W TPOBEACHUS YUYCHUYCCKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIONATh 32 XOIOM IPOIecca, CAaMOCTOSTEIHHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, (OPMYIUPOBATH OOOOINEHUS ¥ BBIBOJILI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJITATOB MCCIIENOBAHUS, COCTABISTE OOOCHOBAHHBINA OTYET O MPOJCTAHHON
pabore;

puoOpeTaTh ONBIT YYEHUYECKOM HCCIENOBATENbCKON U MPOEKTHOW JesTeNIbHOCTH,
MPOSIBIISITH CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB PpEIICHUS
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHUS.

3) pa6ora c undopmanmeii:

OPHEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHUKAX HHPoOpManuu (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XMMHUYECKOTO COJEp)KaHMs, CIpaBOuHble mocodus, pecypcbl HMHTepHera),
aHAIM3UPOBAaTh HMH(GOPMAILMIO pA3JIMYHBIX BHUJIOB U (QOpPM IMpelNCTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

dhopMyIHpOBaTh 3aMpOChl M MPUMEHATH pa3JIMYHBIC METOAbl NPH TOHCKE W OTOOpE
nH(popMaIuu, HEOOXOAUMOM JIJIsl BBITONHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOro THIIA;

npuoOpeTaTh OMBIT HCIOJIH30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTHMAJbHYIO (hOpPMY INpeAcTaBIeHUS MHPOpMALUU (CXEMBI,
rpauky, JuarpamMmsl, TaOJIUIbI, PUCYHKU U APYTHUE);

UCMOJIb30BaTh HAy4YHBIA S3bIK B KayecTBE CpeACTBAa MpH paboTe ¢ XUMHYECKOU
uHboOpMaIMel: MPUMEHSATh MEXIpeaMeTHble ((u3nyecKkue M MaTeMaTH4ecKHe) 3HaKu H
CUMBOJIBI, (hopMyJibl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh U Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

OBjagenue YuuBe€pCcaJdbHBIMA KOMMYHUKATUBHBIMHA JeiCTBUSIMM:

3aJlaBaTh ~ BOIIPOCHI IO  CYIIECTBY OOCYKTAaeMOH TEMbl B Xo4e  JaManora
W/AIM JTUCKYCCHH, BBICKA3bIBaTh HJICH, (OPMYJIMPOBATH CBOW MPEMIOKEHUS OTHOCHTEIBHO
BBITNIOJIHEHUS TIPEIJIOAKEHHOM 3a7]auu;

BBICTYNIaTh C MPE3CHTALMEN PE3yJbTAaTOB I03HABATEIBHOM JESATEIBHOCTH, IMOTYyYEHHBIX
CaMOCTOSITEJIbHO MJIK COBMECTHO CO CBEPCTHHUKAMU IIPU BBINOJIHEHUH XAMHUYECKOTO
OKCHEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB M3y4aeMBIX BEIECTB,
peanu3anuu y4eOHOro MPOEKTa u dbopMynHpoOBaThH BBIBOJIbI
0 pe3ysibTaTaM MPOBEAEHHBIX HWCCIEIOBAHUN TIYTEM COIVIACOBAHUA TMO3WLHN B XOJ€
00CYXXJIeHHsI 1 OOMEHa MHEHUSIMH.



OBjaagenue YHUBEPCAJTBHBIMHU PETYJIATUBHBIMU JeHCTBUSAMH:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO IO3HABATEIBHYIO NIESATEIHHOCTD,
ompenenss e€ e W 3aJladl, KOHTPOJIMPOBATh M IO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/jiaraeMbplii aJITOPUTM JIEHCTBUIN IPU BBIMOJIHCHUN y4eOHBIX W HMCCIICOBATCIBCKUX 3aJ1ad,
BBIOMpPATh Hanbosee 3P (HEKTUBHBIA CITOCO0 UX PEIICHHS C y4ETOM IMOJYyUYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSIX;

OCYHECCTBJIATE CaAMOKOHTPOJIb CBOCH JHEeATCIBHOCTH Ha OCHOBE CcaMOaHaluW3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI
10 KJIACC
[IpenmeTHBIE pE3yIbTaThl OCBOEHUS Kypca «OpraHnyeckasi XMMuUs» OTpa)karor:

cOpPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOM COCTABIISIFOIIEH €CTeCTBEHHO -HAYYH O
KapTUHBI MHUpA, POJIM XUMHUU B MO3HAHHWH SIBJICHUW TPHUPOABI, B (DOPMUPOBAHUH MBIIIICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW HJisi PEIICHHS
NPaKTUYECKUX 3alad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
IPUPOJHOU CpELeE;

BJIAJICHUE CUCTEMOM XUMHUUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMNOJIATAIOLIUE
MOHATHUSL (XUMUYECKHI AJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJCHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamliéHHasl), MOJb, MOJSIpHas Macca, MOJSPHBIM O00BEM, YIJIEPOOHBIA  CKETerT,
(yHKIIMOHANBHAS TPyMIMa, pajuKal, W30MEpUs, U30MEpbl, TOMOJOTHYECKUN PsiJl, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KHCJIOPOA M a30TCOJEpKAIIME COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSTUHEHMS); TEOPUHU U 3aKOHBI (TEOPUS CTPOCHHS OPraHUYeCKUX
BemectB A. M. byrnepoBa, 3akoH CcOXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHUMHHU; MHPOBO33PEHUECKHE 3HAHUSA, JEKALIUE B OCHOBE MOHUMAHMS
MPUYMHHOCTU M CHCTEMHOCTH XUMHUYECKHX SBJICHUM, (DAKTOJIOTUYECKHUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYyYECHUHU U 0€3011aCHOM M CIOJIb30BAaHUU BAKHEHUIITMX OPTaHUYECKUX BEIIECTB B OBITY
Y IIPaKTUYECKOH JeSITeIbHOCTU YEI0BEKA;

Cc(OpMUPOBAHHOCTb YMEHHI BBISABIIATH XapaKTepHbIE NIPU3HAKU MOHSITUH, YCTaHABIMBATh
UX B3aUMOCBS3b, UCII0JI30BATh COOTBETCTBYIOLIME TIOHATHS IIPA ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLEHUN OPraHUYECKUX COCIUHECHUM;

chOpPMHPOBAHHOCTh YMEHUH HCIIOIB30BATh XUMHUYECKYI0 CHMBOJIMKY IJIs COCTaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) GOpMyTl OpraHUYECKUX BEIECTB
U YpaBHEHUH XMMHYECKHX pPEaKUWW, U3rOTAaBIMBATh MOJEIN MOJICKYJ OpPraHUYECKHUX BEIIECTB
JUISL MJUTIOCTPALIMK X XUMHYECKOT'0 U TPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIJIKHOCTh U3YUECHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBY W CTPOCHUI0O K ONpeNelIEHHOMY KJacCy/Tpymme COeTUHEHHA
(yrneBomopoAbl, KHUCIOpPOA M  a30TCOAEpP)KALIME COCOUHEHHUS, BBICOKOMOJIEKYJISPHBIC
COCNUHEHHs), MaBaTh UM Ha3BaHus 10 cucrematuueckor Homenkiatype (IUPAC), a rtaxxke
MPUBOANTHL TPUBUAIBHBIC HA3BAHHS OTACIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMUIICH,
aleTHJICH, THJICHTJIMKOJb, TJIMIEepUH, GeHos, GopMallbIerui, aneTaibIerul, MypaBbHHAs



KHCIIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIIOK03a, PPYKTO3a,
KpaxmaJi, [eJUIF0103a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHS ONPEACIATh BHUIbl XUMHUYECKOH CBSI3M B OPraHUYECKUX
coeMHEHUsIX (OAMHAPHBIE U KpPAaTHBIE);

cOPMUPOBAHHOCTh YMEHHS TMPUMEHSITH IOJOXKEHHUS TEOPUU CTPOSHHUS OPraHUYeCKUX
BemectB A. M. byTiepoBa aisi 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

COPMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh COCTaB, CTpPOSHHE, (UINYECKHE W
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTAHMYECKUX BEIICCTB
(MeraH, 3TaH, JTWIEH, MPONWJICH, aneTuieH, OyramueH-1,3, merunOyramueH-1,3, OeHzom,
METAHOJI, 3TAHOJ, YTUJICHTJIUKOJb, TIUIEPUH, (EHOJ, alleTaJIbJeru/l, MypaBbUHAs M YKCyCHas
KHACJIOTBI, TJIIOKO3a, Kpaxmall, IelUI0I03a, aMHHOYKCYCHas KHCJIO0Ta), HILIFOCTPUPOBATH
IFCHETHYCCKYIO CBSI3b MEKIY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHYECKHX pPEaKIUh ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOPMHUPOBAHHOCTh yMEHHUS XapaKTepU30BaThb HCTOYHUKH YIIJIEBOJOPOIHOIO ChIPhs
(HeTb, MpUPOAHBINA Tra3, yroip), CHOCOOBl MX MEPepabOTKU MU MPAKTUUYECKOE IMPUMEHEHUE
IIPOAYKTOB IepepaboTKy;

cOPMUPOBAHHOCTh yMEHUW MPOBOAUTH BBIUUCICHHUS MO XUMHYECKUM YpaBHEHHUSIM
(Macchbl, 00bEMa, KOIMYECTBA HMCXOJHOIO BEIECTBAa WJIM IPOJYKTa pPEAKUMHU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO u3 MCXOJIHBIX BEIIECTB
WM MIPOJYKTOB peaKkLun);

cOpMUPOBAHHOCTh YMEHUI BJIJI€Th CHCTEMOU 3HAHWI 00 OCHOBHBIX METO/IaX HAy4YHOTO
MO3HAHUSA, HCHOJb3YEMbIX B XWMHH TpPU M3YYEHUH BEHIECTB M XHUMHYECKUX SIBJICHHI
(mabmonenne, W3MEpeHHE, OKCICPUMEHT, MOJCIUPOBAHUE), HKCIOJB30BaTh CHCTEMHEIS
XUMUYECKHUE 3HAHUS JUUIS PUHSTUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEILECTBAMHU U UX IPUMEHEHUEM ;

chOpPMHPOBAHHOCTh YMEHHI COOJIIOIATh MpPaBHJIA MOJB30BAHUS XUMHYECKOW MOCYA0H U
nmabopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBHiia 0OpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIUSMH 110 BBIMTOTHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpMHUPOBAHHOCTb YMEHHMH IJIAHUPOBATh U BBINOJHATH XUMHUYECKHH HKCIEPUMEHT
(mpeBpalleHUsl OpraHUYEeCKUX BEIECTB IIPU HArPEBaHUU, IOJYYEHHE ITUIIEHA U U3Y4YEHUE €ro
CBOICTB, KayeCTBEHHbIE PpEAKIMHM OpPraHMYECKUX BELIECTB, JeHAaTypalus OeIKoB Ipu
HarpeBaHuM, IIBETHbIE PEAKIMKU OEJIKOB) B COOTBETCTBUH C MPAaBUJIAMH TEXHUKHU 0€30MaCHOCTH
IpU OOpalleHUH C BEIECTBAMHU U J1aOOpaTOPHBIM O0OpYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMUMHMYECKOTO 3KCIIEpUMEHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX pEAaKUUH U
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

C(OpPMUPOBAHHOCTh YMEHMHM KPUTHUYECKH aHAIM3HPOBAThb XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HUCTOYHUKOB (CpercTBa MaccoBOM MHpopMaluu, UHTepHET U Ipyrux);

cOpPMUPOBAHHOCTh YMEHUH COONIONATh TMpaBWiIa DKOJOTUYECKH IIEIecO00pa3sHoro
MOBEACHUSI B OBITY M TPYAOBOM MESITEIBHOCTH B IEISIX COXPAHEHHS CBOETO 3I0POBBS M
OKpY’Karolled MpUpOAHON Cpebl, 0CO3HABATh OMACHOCTbh BO3JIEHCTBUSI HA KUBBIE OPraHU3MBI
OnpeNeNIEHHBIX OPraHWYECKUX BeEIIeCTB, MOHUMas cMmbica nokasarens [1JIK, noscuaTts Ha



IpUMepax crocoObl YMEHbIIEHUS U IPEJOTBPALICHHUS] UX BPEIHOIO BO3JCHCTBUS HA OpraHU3M
YEJIOBEKa;

JJLA 06y‘1a}0mnxcs{ C OrpaHUMYCHHBIMHU BO3MOKXHOCTAMH 3O0POBbA: YMCHUC INPHUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX }IBJ'ICHI/II\/'I;

JUTSL CJICTIBIX U CAOOBUIAIINX OOYyYaIOIIUXCS: YMEHHE UCIONIb30BaTh PENbEPHO-TOUCIHYIO
cucteMy obo3Hauenwuii JI. bpaiins nms 3anucu XuMu4eckuX (OpMyIL.

11 KJIACC

Hpe}IMeTHLIG pe3yJibTaTbl OCBOCHUSA KYypCa ((O6HIa$I U HCOpPraHHUYCCKasa XUMUS»
OTpPaXKaroT:

chOPMHUPOBAHHOCTh TMPEICTABJICHUN: O XUMHYECKOM COCTaBJIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpA, POJU XHMHH B TO3HAHWUU SIBIICHUW TPUPOIBLI, B (POPMUPOBAHUU
MBILIUIEHUS W KYJIBTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOM IS
pelieHusl MPAaKTUYECKUX 3aJad U OSKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBbIO U NIPUPOJIHON Cpere;

BJIQJICHUE CHUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAraollue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- IIEKTPOHHBIE OPOUTAIN AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIpDHBII 00BEM, BaJCHTHOCTb, 3JEKTPOOTPUIATEILHOCT, CTEHEHb
OKHUCJICHHS, XHUMHUYECKass CBs3b (KOBAJCHTHAsl, WOHHAs, METAJUIMYECKas, BOIOPOIHAs),
KpUCTAJUIMYECKass  pemI€TKa, TUMNbl XUMHUYECKMX  PEaKLUHil, pacTBOp, BJIEKTPOJIUTHI,
HEJIEKTPOJUTHL, AJIEKTPOJUTHYECKAas AUCCOLMAINSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON  peakiuu, XMMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBl  (Teopusd
JNEKTPOJIMTHYECKON JIHUcconManuu, nepuoguueckuil 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHHSI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS DHEPIHUU MPU XUMHUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHUH, MHPOBO33PEHYECCKHE 3HAHUA,
JieKallue B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTM XUMHYECKUX SBJICHUH,
(hakTOMOrNYeCKre CBEJCHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH U 0€30MaCHOM HCIOJIb30BAHUH
BKHEUIIIUX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKON JESTEIbHOCTH YelIOBEKa;

c(OpMUPOBAHHOCTh YMEHHIl BBISABIISATh XapaKTepHbIe MPU3HAKU MOHITHH, YCTaHABIMBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUM HEOPraHMYECKUX
BEIIECTB U UX MPEBPALICHHIA;

cOpMHUPOBAHHOCTh YMEHHUU HCIIOIBb30BaTh XUMHYECKYIH0 CHMBOJMKY JJISI COCTaBJICHHSI
GopMyN BelIECTB M YpaBHEHHH XHMHUYECKHX pEAKIHid, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaibHBbIC Ha3BaHHUS OTICIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHbli ras,
VITIEKUCITBIA Ta3, aMMHUaK, TaliéHas W3BECTh, HETamEHas HW3BECTh, IMHUTHEBAs COAA, MUPUT U

IpyTHUe);

cOpMUPOBAHHOCTh YMEHUI ONMPEAENATh BAIEGHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHMSIX Pa3IMYHOr0 COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAs!, HOHHA,
MeTaJIJIMYEcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKONH PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METaJNINYecKas), XapakTep Cpenbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN;



chOpPMHPOBAHHOCTh YMEHUI YCTAaHABIMBATH MPUHAJJICKHOCTh HEOPraHUYECKUX BEIIECTB
0 UX COCTaBY K OMpPENeIEHHOMY KJIACCY/TPyNIie COeqUHEHUH (TPOCThIE BEIIECTBA — METAJIBI U
HEMeETaJUIbl, OKCHJIbI, OCHOBAHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJH);

COpPMUPOBAHHOCTh yYMEHHUH paCKpbIBaTh  CMBICJI IepUoJMYeckoro  3akoHa [l
. MengeneeBa u JAEMOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTHYECKYIO (DYHKIINU;

cOpMHUPOBAaHHOCTH ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 mepuonos llepuoanyeckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB /l.
W. MenneneeBa, MCMONb3Yysl MOHATUS «S-, P-, O-37€KTpOHHBIE OPOUTATMY», «IHEPTETUICCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKUX JJIEMEHTOB U HUX
COCIMHEHHUH 110 meprojaM u rpynmnaM Ilepuonuueckoll CUCTEMBI XMMHYECKUX 3JIEMEHTOB [l
. Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYEeCKHMMH BEIIECTBAMU C IOMOIIBI0 YPaBHEHUM COOTBETCTBYIOIIMX
XMUMHUYECKUX PeaKInii;

C(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHYECKHE PEAKLUUU 10 Pa3Id4YHbIM
Ipu3HaKaM (YUCiAy W COCTaBy pearupyrolux BeIIecTB, TeIoBoMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTENEHEH OKHUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKLIMHU, YIACTUIO KaTaIM3aTOPa);

c(OpMUPOBAHHOCTh YMEHHMH COCTAaBJIATH YPaBHEHMsI pEaKLUU pa3IUyYHBIX THUIIOB, ITOJHbIE
U COKpalI€HHbIE YpaBHEHUs PEaKLUid MOHHOTO OOMEHa, yYUThIBas YCIOBUS, IPH KOTOPBIX 3TH
peaKuuy UAYT 10 KOHIIA;

cOpMHUPOBAHHOCTh YMEHUH NPOBOAMUTH PEAKIIMH, MOATBEPKIAIONIME KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEILECTB, pPACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

C(bOpMPIpOBaHHOCTB YMGHI/Iﬁ PACKpbIBATh CYIIHOCTb OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbBHBIX
peaKum“I MMOoCpEaACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBHCUMOCTb CKOPOCTH XMMHUYECKOH peakiuu OT
pa3nuyHBIX (AaKTOPOB; XapaKTep CMELIEHHS XWMHUYECKOTO pPAaBHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3aeiicteus (mpunuun Jle [latense);

cpOopMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHUE MTPOLIECCHI, JIeXKAIlUe B OCHOBE
IPOMBIIJIEHHOI'O TOJIyY€HHMsI CEpHOM KHUCIOTHI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTb
IpeACcTaBiIeHUH 00 OOIIMX HAy4HBIX MPUHLUIAX U SKOJIOTMYECKHUX IPOoOJIeMax XUMHUYECKOTO
IIPOU3BO/JICTBA;

chOpPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYMCICHUS C MCIOJb30BAHUEM TOHSATHUS
«MaccoBasi JOJsl BELIECTBA B PACTBOpPE», OOBEMHBIX OTHOMIEHHH Ta30B NpPU XUMHUYECKHX
peakuusax, Macchl BEeUIeCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ ¢deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MACCHI BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTHH;



chOpPMHPOBAHHOCTh YMEHHUI COOIOAATh MpaBWJIA MOJb30BAHUS XUMHUYECKON MOCYyIOU U
1abopaTopHBIM 000pYIOBAaHUEM, A TAKXKE MpaBUiia OOpAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMU T10 BBITOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHUYECKHH HKCIEPUMEHT
(paznoxkeHue NEpoOKCcHIa BOAOPOAA B MPHUCYTCTBUU KaTajM3aTopa, OIpEAeNeHHe Cpelbl
PacTBOPOB BEIIECTB € MOMOIIbIO YHHUBEPCAILHOI'O MHIUKATOPA, BIMSHUE PA3INYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOM pEAKIUH, PEaKIMM HOHHOIO OOMEHA, KauyeCTBEHHBIE PEAKIUU Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHHE IKCIIEePUMEHTATbHbIX
3amay mo temMaM «Meramiey u «Hemeramnel») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKH
6e30IacHOCTH MPH OO0pAaIEHUH C BEIIECTBAMH U JIJAOOPATOPHBIM 000PYAOBAHUEM, ITPE/ICTABIATh
pe3ysibTaThl XMMHUYECKOrO HKCIEepUMEHTa B (opMe 3alucu YpaBHEHHMIl COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIMPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJILTATOB;

cOPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POPMAIHIO,
NOJy4yaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCoBOM KOMMYHHKanuu, VHTepHEeT U

JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COOMIONATh TpaBWiIa OSKOJIOTHMYECKHU L elecoodpa3Horo
NOBEJEHUS B OBITY M TPYJOBOW JEATEIbHOCTH B IEIIX COXPAHEHHUS CBOETO 370pOBbs U
OKpYyXarollled NPUPOAHON Cpe/ibl, OCO3HABATh OMACHOCTb BO3/EUCTBUS HA KUBbIE OPraHU3MBI
oIpenenéHHbIX BellecTB, NoHUMas cMblca nokaszatens [1/K, moscHsaTs Ha nmpumepax cnocoObl
YMEHBUIEHUS U IPEJOTBPAILEHHS UX BPEAHOIO BO3AECHCTBUS HA OPraHU3M YEJI0OBEKa;

JJIA O6y‘laIOIL[I/IXC$I C OrpaHUYCHHBIMHU BO3MOXXHOCTAMU 3JOpPOBbiA: YMCHHC IIPUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX ITO3HAHHA BCIICCTB U XUMUYCCKUX HBHCHHﬁ;

IJIA CIICTIBIX U CHa6OBI/II[$IH_[I/IX o6yqafoumxc;1: YMCHHUEC UCIIOJIBE30BATh penbe(bHo-ToqeqHon
cuctemy obo3Hauenuii JI. bpaitns nis 3anvcu xumuueckux Gopmyir.
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