MNOSACHUTEJIBHAS 3AITUCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalbHOi 00pa3oBaTENbHON MPOTrPaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUI «CTpareruun pa3BUTUSA
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTerul 0OydYEHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO IIOJATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHucTeMEe XHMHUYECKOro o0pa3oBaHHsA. OJTU LEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4arOIUXCs HA YPOBHE CPEIHETo
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOECHHE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTEpPHATIBHOM KU3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[MBWJIN3AIMU, B CO3/IaHUH HOBOHM 0a3bl MarepuaibHON KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPECTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMaHUs BEHIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHMsI Kak HayKa CO3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIeHUE II00ANbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBBSI.

B coorBercTBMM ¢ 0OOLIMMM LEISIMM M TNPHHLIUIAMH CpeIHEro oOIiero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO01ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHUH U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUU
IpU U3YYEHUU HpeaMmeTa oOecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHUA» chopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YYEHUIO
y4yeOHOro Matepuaja M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKHUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX W DBJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUH BEIIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUs IE€pBOHAYAIbHbIC
IPECTaBICHNUS O XUMUYECKOH CBSA3M, KIacCU(pUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHYECKUH MaTepual u
(dakTosornuecKrue CBEACHMs O BEUIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XuMus» 00ydaroIMMCsl MPEJOCTaBISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3ULUM,
riy0Xke MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE 0 XMMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUHU C JIpYTHMHM HAyKaMH, pacKpbIBalOT €€ pOJIb B IIO3HABATEIBHOU U
MPAKTUYECKON JEsITebHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHUS K IpOIECCy
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJieMax, CBA3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WUHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3y4€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUMN IyTEM 3KCIIEPUMEHTA
U pELICHHUS NPOTUBOPEUUN MEXKIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPENOCHUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
OYHEPIreTUYECKUX PECYPCOB, CHIPbs, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHS M COLHUAIM3AIMHN  O0yYaromuXcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEACICHUIO COINEP)KAaHUS U IOCTPOCHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHME YHMBEPCAIbHBIX YYEOHBIX NEMCTBUM, MMEIOLIMX



0a30BoO€ 3HaUEHUE I Pa3IMYHbIX BUJIOB JESATEILHOCTU: pelIeHUs MpolseM, MoucKa, aHaan3a u
0o0paboTkn wuH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEr0 00pa3oBaHMs, TaK U
Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHus, MpPU  OIPENEICHUM  COJEp)KaTeIbHOU
XapaKTepUCTUKU IleJiel M3y4deHHs MpeAMeTa HamnpaBiIeHUEM I[EePBOCTEIEHHON 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak o0mactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW MEATEIbHOCTH YeNOBEeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJabTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OIPEEIICHUIO LIEIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO J1TaHHOM TOYKE 3peHUs IJIABHBIMM LEJIIMU U3Y4YEHHS IpeaMmeTra «XHUMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRSIFOTCSL:

e (GOpMHpPOBAHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(yHIaMEeHTalIbHbIE 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakUuil, HeOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XUMHUYECKHX SIBJICHUI, UMEIOIINX MECTO B MIPUPOJE, B MPAKTUUECKOMN U
MIOBCEIHEBHOM JKN3HY;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOIMIOJACHHEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBui 0Oe30I1acHOro
oOpalleHus C BeLeCTBaMHU.

Hapsiny ¢ aTuM, conmepkarenbHasl XapakTepUCTUKa LIeJe U 3a/a4 U3y4eHHus MpeaMera B
nporpamme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU
B cuUcTeMe cpenHero oOmiero obpa3zoBaHusa. CerogHs B MNpeNnoAaBaHUU XMMUU B OoJbIIei
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE CoJiepaHusd OOy4YeHHUs,
OpPUEHTHPOBAaHHOW Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHMSIMH aKTUBHOTO TOJYYEHHs] 3HAHUN M MPUMEHEHUS UX B PEAbHOM >KU3HU JUIsSl pelIeHUs
MPAKTUYECKHX 3ajau.

B cB3m ¢ »TMM TnpH H3ydeHMM MOpeaMera «XUMHS» JOMUHUPYIOIIEEe 3HAYCHHUE
nproOpeTaroT TakKue LEeNu U 33aa4u, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
(dopMHpOBaHHE MHTEIUVIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYAIOMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHITHH),
MMEIOLINX YHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMUYHBIX BUJOB JEATEIBHOCTH: PEIIeHUs Mpodiiem,
NIOWCKa, aHamu3a u 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3HILIUN HKOJIOTHUECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHu3M YeJI0BEKa U IPUPOJIHYIO CPENY;



pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00yJaromuxcs: CnocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMU IOTPEOHOCTSMH, UCIIONIB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIKM3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

dopMupoBaHUE U pa3BUTHE Y OOYYAIOMINXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBIIIJICHUS,
HaOJIOJaTeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NTPH TUITAHUPOBAHWHU M POBEJCHUN XMMHUYECKOT0 3KCIICPUMEHTA;

BOCHHUTaHHE y OOyYaroummxcs YOSKIEHHOCTH B T'YMAaHHUCTUYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOONIOIB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpCOB M COXPAHEHHs MPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE U CBOEMY
3I0pOBBIO, @ TAKXKE MPHOOPETEHUS OIBITa UCTIOIB30BAHUS TOTYYCHHBIX 3HAHUN JJISI TIPUHATHS
IPaMOTHBIX PEIICHUH B CUTYallUsIX, CBA3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

B yueOHOM mnaHe cpemHero oOmero oOpa3oBaHHsS YYeOHBIH mpeaMer «XHUMUs,
U3y4aeMblii Ha 0a30BOM YPOBHE, SIBJISIETCS 0053aTEILHBIM y4EOHBIM ITPEIMETOM.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro
obmrero obpaszoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (HOpPMYIBl OpPraHUYECKHX BEIIECTB. [ oMojorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XMMHMYECKHE CBOICTBa (peakuuu 3aMelieHus u
TOPEHHs1), HaX0XKJICHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUS, TUAPATALluU, OKUCIEHHS U OJIMMEpH3allun ), OJyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psia. ALETUIeH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PM3NYECKHNE U XUMUYECKHE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBONCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio2eHUpoSanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITIMH K Pa3TUYHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIbHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromap», MoienupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOrCHONPOMU3BOJHBIX, IPOBEICHHE MPAKTHYECKOW PaOOTHI:

MOJTyYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.
Pacuérnrle 3agayn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckmue coeMHeHNs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peaklUMu C aKTUBHBIMU MeETaJlJIaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHE),
puMeHeHne. BonopoaHble CBA3M MEXKIy MOJIEKYJIaMU CIUPTOB. J[elicTBHME METaHOJIa U ITaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHsie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEI0YHBIMU METaJlJIaMH, KAUECTBEHHAsl peaKlMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunipl U Kemonwvl. DopManbAeruj, aneTAIbIETH: CTPOEHUE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpOeHHUEe, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME JIJIS Kiacca KUCIIOT, PEaKIIHs
sTepuduKanm), mnojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MApPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJaucaxapubl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHume amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas posib. orocunTes. PPyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak mpupojHble noauMepsl. CTpoeHre Kpaxmalia U 1eJUTIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THUIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
peaKkIMyU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmenu(ll)), mMHOroaromMHbIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

A30TcoaepKalre OpraHnYeCKUe COeANHEHUS.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudYeckue coeluHeHus. Pusndeckue U
XUMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha mpuMepe INIMLKHA). buonormueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak nmpupoaHble BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas, BTOpuUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4yeCTBEHHbIE pEaKIUU Ha OEJKH.

OKclepUMEHTalbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpalleHuil: HaOJaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKyIsIpHbIE COeUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpeAHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuszanus MeXNpeIMETHBIX CBA3€H IPU M3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBeHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCUpUKalUsi, TMEePUOJUYHOCTb, HAOIIOJCHUE, H3MEPEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHMUE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeNl0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETMUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, PEepMEHTHI).

["'eorpadusi: MuHepasbl, FTOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PallMOHAIBHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0O0OJIOUKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH
pacmpeenieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAasE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHTOB [ U
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMBl XHUMHUYECKHUX
snemeHToB JI. . MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUTMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOpE.

Knaccugpukamuss Heopranmuecknx coequHeHuid. HomeHkiaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKALUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKUil B HEOPraHUYeCKOW u
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4yHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAJIBHBIE METO/ABl M3YYEHHUs BEILIECTB M UX INPEBpAILEHUI: JAEMOHCTpaLus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3yuyeHue
MoJeNiell KpUCTANIMUYECKUX peIIéToK, HaOMIoJeHWe M OINUCAaHHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIpezieNIieHUue Cpe/ibl PaCTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHJMKATOPA, pPEeaKIUu
MOHHOTO OOMeEHa), MpoBeJleHUE MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbIx (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKIII.

Pacuérnbie 3a1aun.

Pacuérbl 1o ypaBHEHHUAM XMMUYECKUX PEAKIUI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacué€Thl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAst JA0JIS BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. Ilonoxxenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemernToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsi aTomoB. Du3nmyeckue CBOWMCTBa
HEMETaJUIOB. AJUTOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cephl, hochopa u yriieponaa).

XUMHYECKHE CBOMCTBA BAXKHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue merainos B [lepuogudeckoi cucteMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue



¢dusznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHN Psijl HANPSIKECHUN
METaJlIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJWid, KajdblMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUMN.

O6mme crocoObI moTyYeHHst MeTaJuI0B. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YCHMsS BEIIECTB M MX IPEBPALLCHUN: H3YYCHHE
KOJUIEKIMM «MeTallibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3ajay, HaAOJMIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JJaOOPAaTOPHBIX  OIBITOB
(B3aMMOJEHCTBUE THIPOKCUAA ATIOMUHMS C PACTBOPAMHU KHUCJIOT M ILEJNOYel, KauyeCTBEHHbIE
peaxKiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKLIUH, €CIIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xuMuu B 00GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEeBOM O0e30macHoCTH,
pazBuTun MenuuuHbl. lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEILECTB M XUMHYECKHX
peaKuHuii.

[lpencraBaenns 00 OOmMX HAyYHBIX MPHUHOUIAX T[POMBIIUIEHHOTO TIOJTYYEHUS
BOKHEHIIMX BEILIECTB.

YenoBek B MuUpE BEUIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuaibl Il DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YJ00pEHUs.

XrMHS U 3[0pOBbE YEJIOBEKA: NpPAaBUJIAa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYyUHBIX MOHSTUH,
TaK U MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OOme ecTecTBEHHO-Hay4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKOH, Teopus,
aHanmu3,  CHHTe3,  Kiaccupukanus, IMEepHOAMYHOCTb,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
pPaZvoaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIMUUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, JKOocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIe, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHYECKas IIPOMBIIIJIEHHOCTb, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHaJIoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, nuIieBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, NMPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTE€PHANIOB, 3JIEKTPOHHAS NPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTUH.






I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM cpeaHero o6iiero odpazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00I1ero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HAJIMYMe MOTUBALMU K 00YyUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEILHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJU4KMe TPABOCO3HAHUSA HKOJOTUYECKONW KYJIBTYpPhl UM CIOCOOHOCTH CTaBHTh L€ M
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCMUTATENbHON JEATEIPHOCTH B COOTBETCTBUUM C T'YMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIIMMH IPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBIICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS TMpenMeTa «XUMUS» OTPaKAIT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHONM W TMPAKTHYECKON JEATETHPHOCTH OOYYArOMIMXCS TI0 pean3alun
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YYarOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOM NEATETLHOCTH MPHU CO3JaHUU YICOHBIX MPOEKTOB,
pEeIIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJHM3E Pa3INIHBIX BHIOB YUYECOHOU IEATEIHLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUSI K HUCTOPUYECKOMY M HAay4YHOMY HACJIEAHI0 OTEYECTBEHHOM
XUMUHY;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO IMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIEM aHaIu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMid, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IIOBEJECHHWE W TIOCTYNKH CBOUX TOBAPHUILEH C MO3UIIUNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX TTOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUA TOCJECACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKOW JESTENbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B pPEIICHUHM MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TPyJa U pe3ysibTaTaM TPYI0BOH JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIHHOW TPAEKTOPHH OOpa3oBaHU,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IT1eNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHUS JOCTIKCHUH XUMHUU JJIS PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOW CpEAE,
YMEHHsI TIPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMAaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHMM IPHUPOAHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHUMHH JJIsi COBPEMEHHON IUBWIHM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TI00aJIBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4ieHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHMS CYIIHOCTHM METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMUXCS JaHHbIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl peIeHHs IpobiieM
B PEAJIBbHBIX )KM3HEHHBIX CUTYALNAX;

UHTEpeca K ITO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMW 110 XHMHM B COOTBETCTBUHU C JKM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pPe3yJbTaThl OCBOCHHUS YYEOHOrO MpenMeTa «XUMHUs» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIC JUISI (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOIOB MO3HAHUS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, KCCIIeI0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHUE);

yYHHUBEpCadbHBbIE  yueOHbIC  JedcTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUIMOHAIBHOM T'pPaMOTHOCTH U
COLMAIbHOM KOMIIETECHIMH 00y4aroInuXxcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHUBEPCAIbHbIC yducOHBbIC JCHUCTBUS B IMO3HABATCIBHON U
COLMAJIBHOM MPAKTHUKE.



MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMHY € CTBUSIMU:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aAKTyalIM3MpPOBATH MpPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpEAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKEHHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU LEJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWNA NPUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB M SBIICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCIAYKTUBHBIC, [0 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPECTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMUdeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIICCTB U XUMUYCCKHUX PEAKIIHIA.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIONIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOMATh 32 XOJOM IPOIecca, CaMOCTOATEIbLHO
IIPOTHO3UPOBATh €ro pe3ynabTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O TPOJICITAaHHON
pabore;

nproOpeTaTh ONBIT YYCHHUECKOH HCCIEeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOMCKY METOJOB pELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHWKAX wWHOpManuu (HAYIHO-TIOMYJISIpHAS
auTeparypa XUMHYECKOTO COJIepKaHHs, CIpaBOYHbIE TMocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh WHOOPMAIIUIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABICHUS, KPUTHICCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMymTUpOBaTh 3ampoChl W TPHUMEHATH pa3jMYHbIE METOABI TpPU IOWCKE U O0TOOpe
uH(pOpMaIuK, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKHe W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ JMAora U/uiu JAUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIe pPe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro Inpoekta U (OpMYJIHpPOBATh BBIBOJBI IO pE3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN TyTEM COTIacCOBaHMSI ITO3ULMH B X0/1€ 00CYX/IeHUsI U 00MEHa MHEHHSIMU.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEaAKIIHSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIC pE3ynbTaThI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHWMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas (opmyrna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEpOAHBIA  CKEJIET,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COGI[I/IHCHI/IH); TCOPHUU U 3aKOHBI (TGOpI/IH CTPOCHUA OPraHNYICCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIHE B OCHOBE MOHMMAaHUS
MPUYNHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJIOTHYECKHE CBEICHHS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYN BaKHEHILIMX OPraHUYECKUX BELECTB B OBITY
Y IIPAKTUYECKOM J1eATENbHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHH, YCTAaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUUYECKYIO0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALEHHOI) (GOPMYIT OPraHNYECKUX BELIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUI WITIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIE COCIMHEHUIN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIMHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
IPUBONUTH TPUBMAJbHBIE HAa3BAaHMs OTIEJIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, HPOINMUJIEH,
alleTUIeH, STWIEHIJMKOIb, IJIHMLEPUH, (eHod, (GopMaibAeruj, aueTalbIeru], MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
KpaxMaJl, 1eJUII0J103a, TIIULHH);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BHUABI XUMHYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NPONWIEH, aneTuieH, OyrtaaueH-1,3, merunOyraamen-1,3, Oensodn,
METaHOJI, 3TaHOJI, STWIEHIJINKOIb, TTUIEpUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb WCTOYHUKH YTJIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh YMEHHUH TNPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM NMPOIYKTOB PEaKun);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JaX HAYYHOTO
MO3HAHUS, HWCIIONB3YEMbIX B XHMHU TP H3YYCHHH BEIIECTB M XHUMHYECKHX SBICHUH
(HaOmrofieHHe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUTs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiia MOJIb30BAHUS XMMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;



C(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTh U BBIINOJHATH XUMHUYECKHUH DSKCIIEPUMEHT
(mpeBpallieHus1 OPraHU4YECKUX BELIECTB IIPU HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpuU
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBHM C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npu oOpaleH!H C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpMe 3allUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUH Hu
(bopMynHpOBaTh BBIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALHUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmaruu, IHTepHeT u 1pyrux);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh MpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBE/EHNA B OBITY M TPYHOBOM JEATENbHOCTH B LEISIX COXPAHEHMsI CBOEro 3JI0pOBbS U
OKPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEAHOTO BO3JEHCTBHS HA OpraHU3M
4eJI0BEKa;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUI  CIEeNbIX W CHa0OBHIAIIMX OOYYAIOIIMXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyit.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHUU SIBJICHUM TPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3aJa4d U DOKOJIOTHUYCCKHU 06OCHOBaHHOFO OTHOIIICHUA K CBOGMy
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O0O0BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, METAJUINYECKasi, BOJOPOIHAS),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHUUYECKMX  pEeaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JTUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON auccolmanuu, nepuoguyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/Iﬂ 158 HpeBpaHIeHI/ISI 3Hepr1/m HpI/I XUMHUYCCKUX
peaKuI/mx), 3aKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHMMUH, MHpOBOBBpeH‘ICCKI/Ie 3HaHHA,
JIe)Kallme B OCHOBC ITOHUMAHUA HpPI‘IHHHOCTH U CHUCTCMHOCTHU XHUMHYCCKUX HBHGHHﬁ,
(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOP'ICTBaX, COCTaBC, HOHy‘IeHI/II/I 148 6630HaCHOM HCIIOJIb30BaHUUN
BO)XHEHIINX HEOPTaHWYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIHHOCTH YEIOBEKa;



c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIE MPU3HAKHU MOHATUH, YCTaHABINBATH
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUJISI COCTaBJICHUS
dopMyT BeIIeCTB M ypaBHEHMH XWMHUYECKUX pPEaKLUUH, CHUCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUakK, TaméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBAas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSIX PA3IMUYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSIpHAs, MOHHAs, METaJUIMYECKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHM;

c(OpMUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe CoeIuHEeHUN (POCThIe BEIecTBa — METAJUIBI U
HEMETaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoaudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX AyieMeHToB 1—4 nepuozos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 10 neprogam u rpynnam [leproaudeckoil cucTeMbl XMMUUYECKHX 31eMeHToB J[. .
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XHUMHYECKUE
CBOICTBa HEOPraHWYECKMX BEIIECTB PpA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolMx BeIIEeCTB, TEIUIOBOMY 3G (eKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJaCcTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUHU, MOATBEPKIAAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTb OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKIuii HTOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);



Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XHWMHYECKHE IIPOLECCHI, JIeXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npezcTaBieHuid 00 OOMMX HAYYHBIX MPUHIMIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOU3BO/JICTBA,

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peakuMax, Macchl BellecTBa WiIM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYacTBYIOILMX B PEAKLUH BELIECTB, TEIUIOBOro >PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPIUH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEMIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUN 3KCHEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaklUH, PeakIMd HOHHOrO OOMEHA, KaueCTBEHHbIC pEaKkIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHbI, HA KAaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agady no temaM «Meramwie» U «HemeTtamibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSIX COXPAHEHUS CBOErO 37I0POBbS U
OKpY’Karolled MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBMS Ha >KUBBIE OPTaHU3MBbI
onpeAenéHHBIX BELIeCTB, MOHMMAas cMblich nokasarens I[1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIECHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 00y4arolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBIICHUI;

JUIs CJENbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHE MHCIONIb30BaTh pelibeHo-
TOUYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ais 3anucu XuMudeckux Gopmyi.
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Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHUU

11

ChopmMupoBaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SIBJICHUN TPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PAaMOTHOCTH, HEOOXOIMMOW JUIs
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHUH, KOTOpas BKIIKOYAET:
OCHOBOIOJIararoime MTOHSTHUSA (monekymna, BAJICHTHOCTD,
3JEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OOBEM, YIIEpOAHBIA CKEJET,
GyHKIIMOHANBHAS ~ Tpynma,  pagukal,  U30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHM psll, TOMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOA- H
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKd AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BbIK XUMHH, (AKTOJIOTUYECKUE
CBENIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIMONb30BAHUM BAXKHEHIIMX HEOPraHMYECKUX M  OpPraHUYeCKUX
BEIIECTB B OBITY M MPAKTUYECKON EATEIHHOCTH UeIOBeKa

1.3

ChopMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTAaHABIMBAaTh WX  B3aMMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOIIME TOHATHS IIPU OINHMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALICHUN OPraHUYECKUX COCIUHEHUN

14

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIH30BaTh XUMHUYCCKYI) CHMBOJIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKITHi, H3TOTABIUBATH MOCITH MOJICKYJI OPraHUIeCKUX
BEIIECTB I WILITIOCTPALUA MX XUMHYECKOTO M TMPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

ChopMUPOBAaHHOCTh ~ YMEGHHH  yCTaHABIWBATh  MPHHAICKHOCTD
W3YYEHHBIX OPTraHMYECKMX BEIIECTB 10 MX COCTaBy M CTPOCHHIO K
ompeneaHHOMY Kiaccy (TpyIme) COeIMHEHHWH (yrieBOIOpPOMIbI,
KHCIIOPOJ W a30TCOJACpKAIINE COCAMHEHHS, BHICOKOMOJIEKYISPHBIC
COC,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUsA 10 CHUCTEMATHYECKOU




nomenkiarype (IUPAC)

1.5

1.6

ChopMupoBaHHOCTb YMEHUS ONPEAEIATh BUABI XMMHUYECKOH CBS3HM B
OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

ChopMupoBaHHOCTh  yMEHHS NPUMEHATH: TIOJIOKEHUS  TEOpUHU
CTpoeHHsI opranuyeckux BemecTB A.M. bytiepoBa ans oObscHeHus
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOEHUS; 3aKOH
COXPaHEHHUS MaCChl BELIECTB

VYTIIeBOI0POIBI. Kucnoponconepxkariue u a30TCoIepIKaIIIe
OpraHUYECKUE COCAMHEHUS. BRICOKOMOJIEKYIIIPHBIE COSTUHEHUS

2.1

ChopmupoBaHHOCTE yMEHUW TIPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICIBHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, TPOIWICH, AaleTUJICH,
ATWICHIJINKOJb, TIHIEPUH, (GeHon, (opmalbaerun, ameraibIerui,
MypaBbHHAsE KHCJIOTA, YKCYCHAasi KHCIOTa, OJICMHOBas KHUCIIOTA,
CTeapHHOBAs KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmaj, [eIUIHII03a,
TJTALIVH )

2.2

2.3

2.4

CdopMHpOBaHHOCTh yYMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nyUecKkne M XWMHUYECKUE CBOWCTBA THIMYHBIX MPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, dTaH, JTHJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMLIEPHH, (EHON, aleTaabAeTus,
MypaBbUMHAs M YKCYCHasi KHUCJOTHI, TJIFOKO3a, KpaxMmaj, LEeJUIII03a,
aMUHOYKCYCHasl KUCJIOTa)

ChopMupoBaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXAY  TUINUYHBIMU  TPEJICTAaBUTENSAMH  Pa3NUYHBIX  KJIACCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHX
peaxiuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyIT
CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOIOPOJAHOTO CHIPhs (HEDTH, IPUPOJIHBIA Ta3, Yrolb), CIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

3.1

3.2

XUMHUS U KU3Hb. PacuéTrl

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
MEeTOAaX HAay4HOI'O MO3HAHMSI, UCTIONb3YEMBIX B XUMUU MPHU U3yUYEHUU
BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHe,
IKCTICPUMEHT, MOJICIIUPOBAHUE), HCIIOTh30BaTh CHUCTEMHBIE
XUMHUYCCKHE 3HAHWS I TPHHIATHS PENICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHUEM

ChopmupoBaHHOCTE YMEHHH COONIIOATh TMpaBWIa IOJIb30BAHUS
XUMUYECKON TIOCYJ0OM W JTabOpaTOpHBIM 00OpYTOBaHHUEM, a TaKKe
npaBuiIa OOpaIIeHusI ¢ BEIIECTBAMHA B COOTBETCTBUH C MHCTPYKIUSMHU
IO BBHITIOJTHEHUIO JJAOOPATOPHBIX XMMHYECKHIX OIBITOB

3.3

CdopmupoBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
SKCIEPUMEHT (TPEBpAICHUsI OPTraHUUECKHUX BEIECTB MPU HArpeBaHUH,




3.4

3.5

MOJyYEHUE 3TUIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLUU
OpraHMYECKUX BEIIECTB, JeHATypalus OENKOB MpU HarpeBaHHH,
LBETHbIE pEaKlHUU OEIKOB) B COOTBETCTBHM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH NpU OOpalleHHH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYUCICHUS 110 XUMUYECKUM
ypaBHEHHUsAM (Macchl, 00bEMa, KOJIMYECTBAa MCXOAHOIO BEIIECTBA HIIU
MIPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
Y3 UCXOJHBIX BEIIECTB MJIU MPOIYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHHH KPUTUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIMIO, MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHUKOB
(cpeactBa maccoBoii nH(opmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMUpOBaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYIOBOHW JCATEILHOCTH B
LESIX COXPAaHEHUS CBOETO 3J0POBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha JKUBbIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYeCKUX BEIIECTB, MOHUMAas CMBICI MOKa3aTens
I[NAK (mpenenbHO AOMYCTUMON  KOHIIGHTpPAIlMHM), TMOSCHATH Ha
puMepax crnocoObl YMEHBUIEHHS] W TNPEAOTBpAIllEHUs HUX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M YE€JIOBEKa

11 KUIIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

11

Brnanenne cucremMoil XMMHYECKMX 3HAaHWW, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONIE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HWOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPULATENBHOCTD, CTEIECHb
OKHCJIEHUS, XUMHYECKAsI CBA3b, MOJb, MOJIIpPHAs Macca, MOJIIPHBIN
00BEM, KpUCTAJUIMYECKass peIIETka, TUIBl XUMHYECKUX peakiui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, OK30- H  SHIOTEPMHYECKHE,
peaKnMu HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIUTAYECKAS]  JUCCOIMAIUSA, OKHUCIHUTENb, BOCCTAaHOBHUTEIb,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUECKOE PaBHOBECHE); TCOPHUH U
3aKOHBI (TEOpHUS SJIEKTPOJUTHUCCKON auccomnuamnuu, [lepuogmdeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJOTHUECKUE CBEICHHUS O CBOWCTBAX,




COCTaBC, IIOJYYCHHMU U 0e30ImacHOM  MCIIOJIb30BAaHUM BaXKHCHIINX
HCOPraHn4eCKux BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTU
YCJIOBCKa

1.2

ChopMUpOBaHHOCTh yYMEHHUH BBISBIATH XapaKTEpPHBIE MPHU3HAKH U
B3aUMOCBSA3b HM3YYCHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
IIOHATUSA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKUX
BELICCTB M WX IIPEBPAILCHUN; BBIABIATH B3aUMOCBA3b XMMHYECKHX
3HAHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYyrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Branenve OCHOBHBIMH METOJIaMHU HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOAeHuEe, W3MEPEHHE, OKCIICPUMEHT,
MOJICIIMPOBAHNE)

14

ChopMHUpOBaHHOCTE YMEHHI ONPEICIATh BaJCHTHOCTh M CTEINCHBb
OKHUCJICHHUS XUMHUYECKHX DJJCMCHTOB B COCAUHCHHSX Pa3IUIHOTO
cocTaBa, BHJI XUMHYECKOW  CBSi3W  (KOBaJCHTHAs, HOHHAf,
METaJTUYECKasi, BOAOPOIHAS) B COCIUHEHUSIX, THIT KPUCTALTHICCKON
PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJCKYJISpHas, MOHHAs,
MeTaJUTHYecKas )

1.5

1.6

1.7

1.8

1.9

1.10

CdopmMHpoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHHI

ChopmupoBaHHOCTh ~ YMEHHUS  KJIacCU(UIUPOBATH  XUMUYECKUE
peaKIu MO PAa3TUYHBIM MPU3HAKAM (YUCITY U COCTaBy pearupyromux
BEILIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeneHen
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  Y4acTHUIO
KaTaJn3aTopa)

ChopMUpOBaHHOCTb ~YMEHHMH  COCTaBJIATh YpPaBHEHUS  peaKIMi
pPa3IMYHBIX THUIOB, TOJHBIE M COKpAIEHHbIE YpaBHEHUS peaklui
MOHHOI0 0OMEHa, YUUThIBasl yCIOBHS, PU KOTOPBIX 3TU PEAKIUU UAYT
JI0 KOHIIa

CchopMupoBaHHOCTh YMEHHUI MPOBOJIUTH PEAKLUH, MOJATBEPKIAIOIINE
KAueCTBEHHBI  COCTaB  pa3jIMYHbIX HEOPraHMYECKHUX  BEILECTB,
pacrno3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PeaKIui

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHAYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep CMEIICHHS
XUMHAYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JECHCTBHUS
(mpuamun Jle [latense)

OOm1ast 1 HeOpraHUYeCcKasi XUMHS




2.1

CdopmupoBaHHOCTE yYMEHUW pacKpbIBaTh CMBICT [lepuomndeckoro
3aK0Ha J.N. Meupeneena U JIEMOHCTPHUPOBATh €ro
CHUCTEMATHU3UPYIONIYIO,  OOBSICHUTEIBHYD M  HPOTHOCTHYECKYIO

byHKIAH

2.2

2.3

2.4

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHUI XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl XuUMHYeckux snemeHtoB J[.M. MenneneeBa, ucnonb3ys
HOHATUSL  «S-, P-, O-3JEKTPOHHBIE OpPOUTAINY, «IHEPreTHYCCKHUEC
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUs  CBOMICTB
XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUH IO MepuojaM U rpymmnam
[Iepnonnueckoi cucreMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHME  TCHETHYECKOW  CBSI3HM  MEXIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHCHHU
COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUI

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  NPUHAATIEKHOCTH
HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMPENEIEHHOMY Kiaccy
(rpymme) coenuHEeHUN (MPOCTHIE BELIECTBA — METAJUIbl U HEMETAIJIbI,
OKCH/IbI, OCHOBAaHHSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COIIH )

ChopMUpOBaHHOCTh YMEHHUH HCIIONB30BaTh XMMUYECKYI0 CHMBOJIUKY
Ul cOCTaBleHHs (OpMYJT BEIIECTB M YpPaBHEHHH XUMHMUYECKUX
peakuuii, cucremMatnueckyto HomeHkinatypy (IUPAC) u tpuBuaibHble
Ha3BaHUS OTHENIBHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, rameéHas HW3BeCTb, HerameéHas H3BECTb,
MUTHEBAS COJA, TUPUT U IPYTHUE)

CdopmupoBaHHOCTh yYMEHUU XapaKTepH30BaTh (OMUCHIBaThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX BEUIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHME  T'€HETHYECKOM  CBS3M  MEXKIY
HEOPraHUYECKUMHU BEIIECTBAMHU c MIOMOIIbIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITAN

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBIIOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3ioKeHue IMEepoKCHAa BOJAOpPOJa B TMPUCYTCTBUU
KaTalu3aropa, OnpeieseHre Cpebl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOIO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKON pEakluH, pPeaKIuu HOHHOTO OOMeEHa,
KauecTBEHHbIE peakuu Ha Cyjab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 IO TeMam
«Metamte» u «Hemeramib») B COOTBETCTBHU C TMPaBHIAMU TEXHHUKH
0€30IacCHOCTH TpH OOpAaIIeHWH C BEIIeCTBAMH M JIAOOPATOPHBIM
OGOpyaOBaHI/ICM; npeACTaBIATh PE3YIbTAaThI XUMHUYCCKOI'O
9KCHEepUMEeHTa B (OpME 3alHMCHh YpPaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 GopMyJIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB




2.8

ChopmupoBaHHOCTE YMEHHI COONIONATh TMpaBWIA IOJTH30BAHUS
XUMHUYECKON Tocynoil M 1abopaTopHbBIM OOOpYyIOBaHUEM, a TaKkKe
mpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBIMIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapaKkTEPU30BaTh XUMHYECKHE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IPOMBIIIIEHHOIO IIOJYyYEHUs CEPHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
OoOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpolieMax
XUMHYECKOIO IIPOU3BOIACTBA

3.1

XUMHUS U KU3HL. PacuéTerl

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, pOJM XHUMHH B IIO03HAHUHU
SBJICHUW TIPUPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
AMYHOCTH, €€ (YHKIHMOHAIHHONH TPAMOTHOCTH, HEOOXOAWMOW IS
pelleHrs NPAaKTHUYECKHUX 3alad U IKOJOTMYeCKH OOOCHOBaHHOIO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJIHON cpesie

3.2

3.3

3.4

3.5

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHaAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTb yYMEHUH COOMIOAATh NpPaBUIIa HKOJOTHUECKU
11eJ1ec000pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JAEATENbHOCTH B
LENAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXKAIOIIEH INPUPOIHON
Cpensl

Oco3HaBaThb OMAcCHOCTb  BO3JEHCTBUS HAa JKUBBIE OPraHU3MBI
OINpEACIEHHBIX BELIECTB, MOHUMast cMblca nokasarens 11K, noscHaTs
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBpAIleHHs] UX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa

ChopmupoBaHHOCTE  yYMEHUH MIPOBOINTH BBIYHCIICHUS c
WCIOJIb30BAaHUEM TOHSTHUS «MaccoBasi JIOJIA BEIIECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOIICHWA Ta30B NPHU XUMUYECKUX PEAKIUSAX, MacChl
BelecTBa WIM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YJYACTBYIOIIMX B PEAKIIUU BEIICCTB,
TErI0BOr0 d(QeKxTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IIPEBPAIEHUA U COXPAHEHNU JHEPTUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa
1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOfI XUMHNHU

11

[Ipenmer opraHnYeckOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
IOJyYEHUU HOBBIX BEUIECTB M MaTepUaIoB. TeopHs CTPOEHUS OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

1.3

CtpykTypHBIE (QOPMYIBI OpPraHUYECKUX BemeCTB. [ OMOJIOTHS, H30MEpPHS.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJUHApPHBIE M KpPAaTHBIE
cBs3u. [IpencraBienue o KiracCU(pUKAIMHA OPraHUIECKUX BEUIECTB

HomeHnknarypa opraHMyecKuX COEAMHEHHH (cucTeMaTuyeckas) U TpUBUAJIbHBIC

Ha3BaHUS BaKHEUIIINX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPTaHUYCCKUX BCIICCTB

YrieBogopoasl

2.1

2.2

2.3

2.4

2.5

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENN aJIKaHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu
3aMEIIEHUs U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, TIOTyYEHUE U IPUMEHEHHE

AIIKeHBI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHC MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H
HOJ'II/IMepI/BaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

Ankanuensl: Oyraguen-1,3 u MeTunOyranueH-1,3: cTpoeHue, BaxkHeWIIHe
XMMHYECKHEe CBOMCTBa (peakuusi noiauMepusanuu). IlogydeHne cCMHTETHUECKOTO
Kay4yKa U pe3UHbI

AJIKHMHBI: COCTaB U OCOOECHHOCTH CTPOCHUH, TOMOJIOTHYECKHI pAan. AI_ICTI/IJ'ICH —
HpOCTCﬁH.IHfI MMpEaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (pI/I3I/IquKI/IC n
XHUMHYECKHUE CBOMCTBA (pCaKLII/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALINH,
TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NYECKHE W XHMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHUS ), MOJYYEHUE U IPUMEHEHUe. ToyoIr:
cocTaB, CTpoeHue, (u3mueckne ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJyYeHHE M TpUMEHEHUEe. TOKCUYHOCTH
apeHoB. ['eHeTMyeckas CBSI3b MEXAY YIJIEBOJOPOAAMH, NPUHAJICKAIIUMU K
Pa3IMYHbBIM KJaccaM

2.6

[TpupoHbIe HICTOYHUKH YTIeBOA0po0B. [IpupoaHblil ra3 u monyTHble HeTAHBIE
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HE(TU: MEPETOHKA,
KPEKUHT (TepMHUECKUI, KaTanuTuiyeckuit), muponus. IIpoaykTsl mepepaboTku
He(pTH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromap u
MPOIYKTHI €T0 TIepepadoTKU




Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenpHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHON: CTpOeHUE, (PU3UYECKUE
M XUMHYECKHE  CBOWcTBa  (peakuMh C  aKTUBHBIMH  METajllaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEHHE. BoIOpoaHbIE CBI3U MEXKIY
MOJIEKYJIAaMHM CIIUPTOB. J[eMCTBHE METaHOJIa M 3TAHOJA HAa OPraHM3M 4YeJIOBEKa.
MHOroaToMHbI€ CIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XUMHUYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO  WICNIOYHBIMH  MeETajslaMH,
KauecTBEHHAs peakiusi Ha MHOrOaTOMHbIE chnupThl). JleiicTBue Ha OpraHu3M
yenoBeka. [[pumeHenue rinuepruHa u STUICHIITUKOIS

3.2

@deHol:  CTpOEHHUE MOJEKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWCTBA.
Tokcuunocts enona. [lpumenenue penona

3.3

3.4

3.5

3.6

Anpaerunpl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHUYECKUE CBOMCTBA (pEaklMM OKHUCICHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC
peakium), MoayueHue u IpruMEHEHNE

O,I[HOOCHOBHHG npCaC/IbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaH U YKCYCHas
KHUCJIOTBI: CTPOCHHUC, CbI/I?»I/I‘IeCKI/IC 1 XMMUYECKHE CBOMCTBA (CBOfICTBa, O6H_[I/Ie JJIA
KilacCa KHUCIIOT, pPCaKIHA 3TepI/I(1)I/IKaI_[I/II/I), MOJIYUCHHUEC W TIPHUMCHCHHUC.
CTeapI/IHOBaﬂ MU OJICMHOBAad KHCJIOTBI KaK NPCACTABUTCIIM BBICIIHUX Kap6OHOBI)IX
KHCIOT. Mbljla KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC I[CI\/'ICTBI/IC

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. 'maponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIJIeBOAOB (MOHO-, U- M IOJIMCaXapubl).
I'moko3a — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
bu3MUecKre ¥ XMMUYECKHE CBONCTBA (B3anMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIorHYecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u memiono3a Kak
npupoaHble monmuMepbl. CTpoeHHe Kpaxmaia W IeIUToNo3bl. Du3uueckue u
XMMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHASI PEAKIIUs C HOIOM)

4.1

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMUHOKHUCIIOTHl Kak amMQoOTepHble OpraHuyecKkue coequHeHus. duznueckue U
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe IuuuHa). buojoruueckoe
3Ha4EeHHE aMUHOKUCIOT. [lenTuel

4.2

benku kak mpuUpONIHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYpallksl, KAUeCTBEHHbIE PEAKIIMH Ha O€JIKH

BricokoMonekynsipHble COeMHEHMS

5.1

OCHOBHBIE TIOHSATHA XHMHHU BBICOKOMOIJICKYJIAPHBIX COCIIHHGHHP'IZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHLb MOJMMEPHU3AlINN, CPCAHAA MOJICKYJISApHAA
macca. OCHOBHEBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJIAPHBIX COG,[[I/IHGHI/Iﬁ —
moJIMMEpHU3alivAa U NOJIUKOHICHCAIIUA




5.2

11 KJIACC

Koxa

DKCIEepUMEHTAIbHBIE METOJbl M3YyYEHMs] BEIIECTB M HUX MPEBPALICHUN:
O3HaKOMIJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
KayuyKkoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U Pe3uHBI

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

11

1.2

13

14

TeopeTnyeckre OCHOBbI XUMUHU

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, U-371eMEHTBI.
OcoOeHHOCTH pacrpe/esieHns 3JIEKTPOHOB M0 OpOUTANSM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

[Iepnonnueckuit 3akoH u [leproauyeckas cucreMa XUMHYECKUX daeMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepumonnueckoil cuCTEMBbI
xumuueckux snemeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKUX DJJIEMEHTOB W
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BELIECTB 0 TpynnaM M IMEPHOAAM.
3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUH HAYKH

Crpoenne BemiectBa. XHMHYECKas CBA3b. BHIbI XUMHUYECKOW  CBA3M
(KoBaJIeHTHasl HEMOJspHAs M TOJSApHAs, HOHHAs, MeTajuinyeckas). HoHbI:
KAaTUOHBI U aHWOHBI. MeXxaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKON CBS3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

BanentHocTs. DnekTpooTpuniareabHOCTh. CTENeHb OKUCIECHUS

1.5

BemectBa MOJIEKYJIIPDHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUIECTB OT THUNA KpucTaimyeckod pemérku. IlonstTne o aAuMcnepcHBIX
cucremax. VIcTuHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi 70l BelllecTBa B
pactBope

1.6

1.7

1.8

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknatypa HeopraHmueckux
BELICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHUYECKON M OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLEHUs JHEPIUU [IPU XUMUYECKUX PEAKLUAX

CkopocTb peakium, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakiuu. XUMHYECKOe paBHOBecue. DakTOphI, BIUSIONINE Ha
cocTosiHue XuMuieckoro pasHoBecus. [Tpunnun Jle [llatense

1.10

Onexrponutnueckas aucconuanus. CunbHble U cralbbie anekTponutel. Cpena
BOAHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpaibHAas, IesouHast. Peakiiuym noHHOro
oOMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC p€akuuu




Heoprannueckas xumus

2.1

2.2

2.3

2.4

Hewmeramnsl. [lonoxkenne HemetamwioB B Ilepuoanueckoil cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIUS HEMETAILIOB (Ha IPUMEPE KUCIOPOIa, CEPHI,
docdopa u yrneponaa)

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, Cepbl, a30Ta,
dbochopa, yriepomsa W KpeMHHUS) HM = HX  COSAUMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJOPOJAHBIX coeauHeHuit). I[lpumenenue
BOXHEHIIMX HEMETAJUIOB U UX COCIMHEHUMN

Mertainsl. llonoxxenne wmeramuioB B llepuoanueckoil cucreMe XMMHUYECKHUX
aemeHToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MetasioB. O0une ¢pusznyeckue cBoicTsa MetamioB. CIiiaBbl METAJJIOB.
DNEKTPOXUMHUUECKUH Psijl HAIPSHKEHUH METalJIoB

XHWMHYECKHUE CBOHCTBA BAKHCHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,

MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJIe30, MeIb) U WX coeauHeHui. OOmme
crocoObI MOTy4YeHHs MeTauIoB. [I[pruMeHeHne MeTamioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3IUNIHBIM
KJjlacCaM

3.1

XUMHUS U KU3Hb
Ponp xumum B oOecriedeHHH DKOJOTHYECKOW, SHEPreTHYeCKOW M TMHILEBOI

6G3OHaCHOCTI/I, Pa3sBUTHU MCOULUHBI. Ilonstue o HAYYHBIX MCETOHAAaX ITO3HAHUSA
BCIICCTB U XUMHWYCCKHUX peaKuHﬁ

3.2

[IpencraBienuss 06 OOIMMX HAYYHBIX MPUHIMUNAX TPOMBIIUIEHHOTO MOTYYEHUS
BAKHEHIINX BEIIECTB. YEOBEK B MHUpE BEIIECTB M MAaTE€pUalOB: BaKHEUILNE
CTPOUTEIIBHBIE MaTepuasbl, KOHCTPYKLMOHHBIE MaTEPHUAJIbI, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepHalibl JJI DJJICKTPOHMKU, HAHOMATEPHUAIIbl, OPTaHUYECKUE U
MUHepaJlbHbIe y100peHus

3.3

Xumus u 3J0pPOBEE UYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BAHHA JICKAPCTBCHHBIX
Inpenaparos, IpaBrjia 0€30I1aCHOTO HCIIOJIb30BAHUS npenapaTroB OBITOBOI XUMUHU
B HOBCCHHCBHOﬁ JKHN3HH



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

1. Xwumns, 10 knace/ Ta6puensn O.C., Ocrpoymos W.I'., Cnagxos C.A. AKIHOHEPHOE
obuectBo «M3narenscTBO «lIpocBemenue», 2024 r.

2. Xumus, 11 knacc/ Ta6puensn O.C., Octpoymos W.I'., Cnaaxos C.A. AKIHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemenue», 2024 r.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. VYpoxu xumuu B 10 knacce. ba3oBslii ypoBens. Metoanueckoe nocodue. O. C.
["a6puensu, . I'. Octpoymos, C.A. Cnaakos. M. Ilpocsemenune, 2024 r.

2. Ypoxu xumuu B 11 knacce. ba3oBslil yposenb. Metoauueckoe nocobue. O. C.
["a6puensu, . I'. Octpoymos, C.A. Cnaaxos. M. IIpocsemenue, 2024 r.
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