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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMHM Ha YypOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTebHON
nporpamMmbl cpeanero obmero obpazosanust (OOIT COO), mpencraBneHusix B degepanibHoM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHnenuuu npenojiaBaHus
yueOHoro mnpenMera «XuMHsA» B 00pa3oBaTesbHbIX opranuzauusx Poccuiickoit denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0’KeHHH «CTpaTteruu
pasBuTusl Bocniutanus B Poccuiickoit ®@enepanun Ha niepuon a0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0I0B K pa3pabOTKe MHpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIeH
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepKaHMs, pEe3yJbTaTOB OOy4deHHs U
TpeOOBaHUI K YPOBHIO IIOJATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pa3zoBaHME, IIOJIY4aeMoO€ BBIIYCKHHKaMU  0011e00pa30BaTenbHOIM
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEepLIAIOIIMM ATallOM pPeaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHucTeME XHMHUYECKOro o0pa3oBaHHsA. OJTU LEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJII, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4alOIIUXCs HA YPOBHE CPEIHEro
o0rmiero oOpazoBaHMs CpeACTBaMHU Y4eOHOTO IMpeaMmera «XUMHs», COJAepKaHUe M MOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMme MO XHMHHM € Y4€TOM CHeIM(DPUKM HAyKd XHMHH, €&
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KU3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOLIUX
Hesell ¥ NPUHIUIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYIO0 poJib B COBPEMEHHOMN
LUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe Kak O €IWHCTBE MPUPObI U YeJIOBeKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MIOHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aUMOJEHCTBYSs ¢ JPYIMMH €CTECTBEHHBIMM HayKaMH, XHMHUs cCTajia
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXPAaHBI 3]I0POBbSL.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHMA
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOJOIKEHHs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu  npeamera  «XUMHs» SBISIIOTCSL 0a30Bble Kypebl — «OpraHudeckast
XUMHA» U «OO01Iast 1 HeOpraHUyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUs KOTOPBIX



SBIISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHN U3 00IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IPpU W3YYEHUU HpeaMmeTa oOecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranudeckasi xumusi» u «O01as 1 HeopraHudeckast
XUMHUA» cHOpMUpPOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K H3YYEHUIO
yuyeOHOro Matepuajia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOEHUHU BELIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHHWs INEpBOHAYAIbHBIC
IPECTaBICHNUS O XUMUYECKOM CBA3M, KIaCCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTre «XuMus» 0a30BOr0 ypoOBHS paccMaTpUBaeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOTO 0O1Iero o0pa3oBaHMs TEOPETHUECKUH MaTepual u
(akTosIOrMYeCKre CBEACHMS O BEUIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«O0mas 1 HeopraHw4yecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3UIHA,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3akoHa — OT 00OOIIarolmei 10
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Envnasg cucrema 3HaHUN O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMeHTaMM  COJEp)KaHUS, HMMEIOIUMU
KyJBTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBS3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B I[O3HABaTEIbHOUM U
MPAKTUYECKON JEsITeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XUMHH, IOMOTaIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYMMBIX MpoOeMax, CBSI3aHHBIX C XMMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U JKCIIEPUMEHTANIBHBIX MCCIIENOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMHUPOBAHHE Y
00y4aroImuxcsit MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHUS (punocopckux e, Takux Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTo MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYMH MEX]y HOBBIMU (aKkTaMU U TEOPETUYECKUMH MPEANOChIIKaMHU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodiieM cOepexeHHs
HHEPreETUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemeHus 3agay BOCHMTAHUS, DPAa3BUTHUS M COLMAIM3ALMU  OOYYaAIOIIMXCS
IPUHSTBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
0a30Bo€ 3HaUEHUE I Pa3IMYHbIX BHJIOB JESATEILHOCTU: pelIeHUs MpolseM, MoucKa, aHajau3a u
00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHYECKOW U
HCCIIEI0BATEIBCKOM NEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUU XUMHHU.



B npakTuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, Tak U
Ha ypOBHE cpeAaHero ooOmero o0pa3oBaHUsA, IMPU  ONPEIACICHUH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPAIUIIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JIEATEIbHOCTH 4YEJOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMH IIEJIIMU HM3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

e (opMHUPOBaHHE CHUCTEMbl XHMHYECKHUX 3HAHUH KaK BaXHEHIIEH COCTaBISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JieKaT KIIOYEBbIE TOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IMOHUMaHHE
CYIITHOCTHU JOCTYMHBIX 00OOIIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HaKOMJICHHE ¢ UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (GOPMHUPOBAHKE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMHUYECKHX pPEeaKInid, HeOOXOAUMBIX Il MPUOOPETCHUS YMEHUW OPHCHTHPOBATHCS B MHPE
BEIICCTB W XUMHYCCKHX SIBJICHUW, HMEIOIUX MECTO B TIPHPOJE, B TPAKTHUECKOH U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHUU M CHOCOOOB [IEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHUEM IPaBU 0€30MacHOro OOpaIIeHus C
BEII[ECTBAMH.

Hapsiny ¢ atum, copepxartenbHasi XapaKTepUCTUKA IIeJIeH M 3a/lad U3y4YeHUs MpeaMeTa B
porpaMMe 1Mo XUMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPHTETAMHU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENeHW OTAAETCS TPEANOYTCHUE TPAKTUYECKONM KOMIIOHEHTE COJepkKaHusi OO0y4deHusl,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HA0OpPOM 3HAaHUHU, a (YHKIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU U
YMEHHMSIMH aKTUBHOTO TOJTYYECHHs 3HAHUN M MPUMEHEHUsS WX B PEaTbHOW KU3HU JUIS PEIICHUs
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ 3TMM mnpu U3ydYeHHUH TpeaMera «XHUMHS» JOMUHHUPYIOIIEE 3HaYCHHE
MpUOOpETAIOT TaKKE IEeNIU U 3a/1a4H, KaK:

ajganTanus  OOydYalmMXCsl K  YCJIOBMSIM  JIMHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa3oOBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPHHSATHIO T'PAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYAIONMIMXCS KIIOUEBHIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs MpodiieMm,
MoWcKa, aHalim3a W 00paboTku WHPOpPMAIMK, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaAXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pa3BUTHE TMO3HABATEIBHBIX UHTEPECOB, NHTEIVICKTYAIBHBIX U TBOPUYECKHX CIOCOOHOCTEM
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIINA XUMHUYECKOTO
COJIePIKAHUS;



(dopmMHpoBaHUE U pa3BUTHE Y O0YUaIOIIUXCS ACCOLIMATUBHOTO U JIOTUYECKOTO MBIIIJICHHS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHUCTHMYECKOW HANpPaBICHHOCTU
XUMHUH, €€ BaXHOW pONM B  PEUICHHH IIOOAJIBHBIX  MPOOJEeM  PalMOHATBHOTO
IPUPOJONOJIb30BAHNS, TONOJHEHNUS SHEPreTUYECKUX PECypcoB M COXPAHEHUs IPUPOJHOIO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLIEHMS K MPHUPOJE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHHs OIbITA MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM JUIs IPUHATUS
I'PaMOTHBIX PEIIEHUH B CUTYalUsIX, CBI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B y4yeOHOM miaHe cpemHero oomero o0pa3oBaHUsS MpeaMeT «XUMHS» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO0mee 4ncino yacoB, OTBENEHHBIX JJISI M3YYEHUS XMMHHU, Ha 0a30BOM YpPOBHE CpEIHETO
obmiero oOpazoBanms, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMHUU

IIpeamer opraHMYeckod XuMHUHM: €€ BO3HUKHOBEHME, pPa3BUTHE W  3HAYCHUE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHHUH A.
M. bytnepoBa, €€ ocHOBHbIE MONOKeHUS. CTPyKTypHBIE (OPMYJIbI OPraHUYECKHUX BEIIECTB.
FOMOJ’IOI‘I/IH, HN30MCpHUs. XHUMH4YEeCcKast CBSI3L B OpPraHUYCCKUX COCIUMHCHUAX — OJUHAPHBIC U
KpaTHBIE CBS3H.

[IpencraBienue o K1acCUPHUKAIIUN OPTaHUYECKUX BellecTB. HOMeHKIaTypa OpraHnyecKux
COeMHEHUN (cHUcTeMaThyeckas) ¥ TPHUBHAIbHbIE Ha3BaHHUS BAKHEHIINX NpeacTaBUTENEH
KJIACCOB OPTraHUYECKUX BEILIECTB.

3KCHCDI/IM€HTEU'II>HI>I€ METOJAbI M3YVUYCHUA BCUICCTB U HUX HDGBDaHIGHHﬁI O3HAaKOMIJICHUE C

o0Opa3laMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHUM (IJ1aBiIeHHEe, 0OyTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTHYECKMH pAx. MeTraH u 3TaH — mnpocTeiimune
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs |
TOPEHHs1), HaX0XKJICHUE B TIPUPOJIE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIIEH U IPONWIEH — IMpocTeifine
MPEJICTaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XMMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psia. ALETHIEeH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pr3nyeckre 1 XMMUYECKHE CBOICTBA
(peakuuy ruIpUpOBaHUS, FAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (U3MYECKHME W XMMUYECKHE CBOMCTBA (pEaKiuu
raJIoreHUPOBAHUS M HUTPOBAHUS), MOIY4YEHUE WU NpUMEHEHue. Tomyon. cocmas, cmpoeHue,



Qusuueckue u XumuiecKue ceolucmea (peaKyuu 2aioeHUpo8anus U HUMpPOBAHUs), NoIydeHue u
npumenenue. TOKCHYHOCT, ~ apeHOB.  ['eHeTHdeckas  CBsI3b  MEXIy  YIVIEBOJOPOIAMH,
NPUHAIISKAMIMMHI K Pa3THYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKH YTIIeBOOpoa0B. [Ipupoanslii ra3 u nmonytHble HE(TAHBIC Ta3bl.
Hedpts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHuUECKHi, KaTaIUTHYECKUH), uponn3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHUE B
HPOMBIIIICHHOCTH U B ObITY. KaMEHHBIH yromib ¥ MpOoAyKTHI €ro nepepadoTKy.

OKCHepruMEeHTAJIbHBIE METOJIbl M3YUCHHS BEUIECTB M HMX IMPEBPALICHUH: 03HAKOMIICHHE C
o0paslamy IacTMace, KaydyKoB M pe3uHbl, Koyutekuun «HedTs» n «Yroiaby, MoaenupoBaHue

MOJIEKYJI YIJIEBOJAOPOJOB M TallOT€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKON palbOThI:

MOJIy4eHHUE TUIICHA U U3YYEHUE €TI0 CBOMCTB.
Pacuérhbie 3a1a4u.

Bblunicnienuss nmo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBA HJIM TPOAYKTAa pEaklud MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHON W STaHON: CTpOeHue, (U3HUecKue Hu
XUMHUYECKHE CBOWCTBA (pEeakUUU C aKTUBHBIMU MeETaJlJlaMH, TajJore€HOBOJOPOJIaMH, TOpPEHUE),
npuMeHeHre. BogopoiHble cBsI3u MeXAy MOJIEKYyJIaMHu cUpTOB. JlelficTBUe METaHOIA U 3TaHOJIA
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHBIE CHUPTHL. DTWICHTIIMKONIb W TIUIEPUH: CTpOeHHWe, (Qu3mueckue Wu
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl PEaKkIus Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M dyenoBeka. IIpuMeHeHHMe TriuLEepUHA H
STUJICHTJIUKOJISL.

@eHos: CTPOCHHME MOJIEKYJbl, (DU3MUYECKHMEe M XUMHUYECKUEe CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemoHvl. DopMalbIerujl, aueTalbJeTu]: CTpOeHue, (¢(U3NYECKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAaHOBJICHHS, KaueCTBEHHBIE PEaKIUM),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOThl. MypaBbHHAasi U YKCYCHasi KUCIIOTBI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIMe I KJlacca KUCIIOT, peaKIus
TepuUKalMK), TolydyeHHe U mnpuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHUCTBUE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3QHUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. bruonorudeckas poiib )KAPOB.

YrneBonpl: cocTaB, KiIacCU(PpUKAIKS YTIEBOJAOB (MOHO-, TU- U TIOJIMCcaxapu bl ). [ moko3a —
NpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUYECKHe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcunom wmeau(Il), oxucieHne amMMHauyHBIM pPacTBOPOM
okcuna cepebpa(l), BoccraHoBiIEeHHE, OpOXKEHHE TIJIOKO3bl), HAXOXAEHHWE B NPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemironosa kak npupojHsle noiaumepsl. CTpoeHue Kpaxmaia U LEeJUTFJIO3bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCepUMEHTAIbHBIE METOJbl HM3YYEHUs BEIIECTB W MX MPEBpAlllEeHUH: NpoBeneHue,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peakiMy OJHOATOMHBIX CHUPTOB (OKHMCIeHHe dTaHona okcuaoM Menu(Il)), MHOTOATOMHBIX




crupToB (B3ammojelcTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okuciaeHue
aMMHUaYHbIM pacTtBopoM okcuga cepeOpa(l) u ruapoxcuaom memu(ll), B3ammoeicTBUE
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHble 3a/1auu.

Beruucienuss 1o ypaBHEHHIO XHMMHYECKOW peakiuu (Macchl, 00OBEMA, KOJHUYECTBA
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMHA 10 H3BECTHBIM Macce, 00bEéMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB WU IIPOTYKTOB PEAKIINH).

A30TcoaepKalie OpraHn4ecKue COeTMHEHUS.

AMUHOKHUCIIOTH Kak aM(pOTEepHBbIC OpraHruecKrue coequHeHus. Ou3ndeckne 1 XUMHIECKUE
CBOMCTBa aMHUHOKHCIOT (Ha TpuUMepe INIMIMHA). buonormyeckoe 3HAYEHUE AMUHOKHUCIIOT.
ITenTuapl.

benkn kak mpupoIHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONH3, ICHATYypalus,
KaueCTBCHHBIC PEAKIIMK Ha OCIIKH.

DKCIepUMEHTAIbLHbIE METOAbI M3YUYEHUs BEIIECTB M HX IIPEBPAICHMI: HAOIIOIEHHE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATypanusi OENKOB MNpH HarpeBaHWU, IBETHHIC

peakiu OesKoB.

BbicokomosieKkyasipHbIE COeTUHEHUS

OCHOBHBIE TOHSTHS XUMHU BBICOKOMOJICKYJIAPHBIX COCIII/IHCHI/Ifli MOHOMCp, IOJIMMEP,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHI — ITOJIMMEPU3AIUS M TTOJTMKOHICHCAITHSI.

DKCIepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3iiaMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MesXnpeaAMeTHbIE CBSI3U.

Peanuzarus MeXmpeIMeTHBIX CBs3ed MpU M3y4eHUH opraHudeckod xumuu B 10 kmacce

OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W
TIOHSITUH, SBIISIOIIUXCS CHCTEMHBIMU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEeHHO-HAyYHbIC TIOHSTHS: SBJICHUE, Hay4YHbId (akT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCcu(uKaius, TMNePUOJUIHOCTb, HAONIOJCHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJECIIUPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToOM, dJIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCcTBa, (PU3NUEeCKHe BEIUYUHBI U EIMHHIIBI
UX U3MEPEHUSI.

buonorus: wnmerka, opranusm, Ouochepa, oOMEH BemIeCTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YTIeBOIbI, KUPbI, PEepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIE UCKOMIAEMBbIE, TOTIIIUBO, PECYPCHI.

TexHoIoTHS: MHUIIEeBBIE TPOTYKTHI, OCHOBBI PAIITMOHAIILHOTO MTUTAHHUS, MOIOIIUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTsl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Slapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKa.
DHepreTUUecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTaly, S-, P-, d- ameMenTsl. OcoOOCHHOCTH
pacripesie/ieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepuognueckuit 3akoH u Ilepuogudeckass cucrema XUMUYECKUX dieMeHTOB [l
U. MenneneeBa. CBsi3p Inepuogudeckoro 3akoHa M Ilepuoamdeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. 1. MenneneeBa ¢ COBpPEMEHHOIN TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTUU HAYKU.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTajulMyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOM
XMMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BeuiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBas 101
BELIECTBA B PaCTBOPE.

Knaccugukanuss  Heopranumdeckux coeauHeHuil. HomeHkmaTypa  HeopraHMYecKuX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIaCCaM.

Xumnueckass peakuus. Kiaccuduxanus XUMHUECKUX peaklUil B HEOPraHUYeCKOW WU
OpraHMYECcKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKLUu.
XuMmuueckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle [larense.

OnexTponuTnueckas nuccorpanus. CuibHble U cradble 37eKTposauThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLus

tabmui «llepmomnueckas cucrtema xumudeckux snaemeHToB JI. . MennmeneeBa», u3ydeHue
Moenen KPUCTAJUTHIECKUX PEemETOoK, Ha0Ir0IeHNE
Y ONMCaHUE JEMOHCTPAIIMOHHBIX H JIJA0OPATOPHBIX OMBITOB (Pa3jIoKEeHHE TIEPOKCHIA BOIOPO/IA B
NPUCYTCTBUM  KaTajlM3aTopa, OMNpEAEIeHUE Cpeabl pacTBOPOB BEHIECTB C  I[OMOIIbIO
VHHUBEPCATHHOTO MHIMUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEICHNE MPAKTHIECKONH paboThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peaKIIhm.

Pacuérnble 3a1aum.

PacuéTel 0 ypaBHEHHUSIM XUMHUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
pPacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAas NOJIs BEILIECTBAY.



Heopranuveckasi xumust

Hewmerannsl. [lonoxenue nemeraminos B [lepronyueckoit cucteMe XUMUYECKUX JIEMEHTOB
J. W. MenneneeBa U 0COOGHHOCTH CTPOCHHsI aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
ATIoTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUI0B, KHUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOAHBIX
COCTMHCHUH).

[IpruMmeHeHre BaKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramnel. [lonoxxenne meraminoB B [lepuoandeckoi cucteMe XUMHUECKUX AJIEMEHTOB /.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OoOmrue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHYECKUHU DS HampsHKeHUH
METaJlIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlui, KajdbllUd, MarHui,
ATIOMUHUM, IUHK, XpPOM, KEeJle30, MEJlb) U UX COCTUHEHHIA.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAILHBIE METOJIbI M3YYEHHWs BEIIeCTB M WX MPEBpAIllEHUN: HU3yuYeHUe

KOJUTIEKIIMM «MeTauibl M CIUIaBbl», 00pa3loB HEMETAUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B33,I/IMO[[€I71CTBI/IG mnpoxcm{a AJITFOMUHUA C paCTBOpaMI/I KHUCJIOT U HIGJIOLIGIZ, KAa4CCTBCHHBIC
peaKHI/II/I Ha KaTUOHBI MeTaJIJIOB).

Pacuérnpie 3aaun.

Pacuérel maccel BemiecTBa Uiu 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEUIECTB, pacyEéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XHUMHUS U KU3Hb

Ponp xumuu B ob6ecrieyeHU SKOJIOTMUECKOM, YHEPTeTUUECKOI U MUIEBOI O€30MacHOCTH,
pa3BuTuu MeauuuHbl. [lOHSATME O HAyYHBIX METOAAX NO3HAHUS BEIIECTB W XHUMHYECKHX
peaKnii.

[IpencraBnennss 00 OOUIMX HAYYHBIX NPHUHIMIAX MPOMBIIUIEHHOTO TOJy4YeHUs
Ba)KHEHIITNX BEIIECTB.

YenoBek B MHUpPE BELIECTB U MaTEpPUAIIOB: BAXHEWIIME CTPOUTEIBHBIE MaTEpHUalbI,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepUalibl Ui DJIEKTPOHHUKH,
HAaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMUsS U 300pOBBE YEJIOBEKA: IPABUIIA HMCIIOJIB30BAaHUs JIEKAPCTBEHHBIX IIPENAPATOB,
MpaBHIIa 0e301acHOTO HCITOJIb30BaHUSI MpenaparoB OBITOBOM XUMHHA
B TTOBCEJTHEBHOM >KU3HU.

MeXIpeMeTHBIE CBSI3H.

Peanusamus MeXnpeaMETHBIX CBA3€H MpU M3y4eHUU OOIIEH M HEOpraHM4YeCKOW XMMHU B
11 xiacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATHUM, SABJISIOIUXCS CUCTEMHBIMH Ui OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO11e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHbIH (DakT, runoTe3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNEe, OHKCIEPUMEHT, MOJEIUPOBaHNUE,
MU3MEpEHUE, SABIICHUE.



®uznka: marepusi, SHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, H30TOII,
PaInOaKTUBHOCTh, MOJEKYJA, YHEPTeTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatnoe
COCTOSTHUE BEIECTBa, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbh.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Omocdepa, Makpo- ¥ MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTLINBO, PECYPCHI.

TexHonorus: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJLITYPIUs, TPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasoB,  CEIbCKOXO3SIMCTBEHHOE  MPOU3BOJACTBO,  MHUIIEBas  MPOMBINIICHHOCTb,
dapmaiieBTUYECKash ~ MPOMBIIIJICHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKITHOHHBIX MaTepHasos, INEKTPOHHAS MIPOMBINIIICHHOCTD,
HAaHOTEXHOJIOTHUHU.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHUS OOYYarOLIMMMCA
poTrpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SBIISICTCS CUCTEMHO-CSITEIbHOCTHBIHN MTOIX O/,

B cootBeTcTBUM C CHCTEMHO-/IEATEIBHOCTHBIM IMOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

0CO3HaHHE OOYYAIOIIMMHCS POCCHMCKON TIpa)TaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJINYMe MOTUBAIMH K 00yU4eHHIO;

L[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATbCS B CBOEH JEATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh €U U
CTPOUTH KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pE3yNAbTaTBl OCBOCHMSI NpeaMeTa «XHMHA» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBbHOM NI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXAaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M MpaBUJIaMU TOBEACHMUS,
CIOCOOCTBYIOLIMMU IpOIIEcCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaIOLINXCS.

JIMYHOCTHBIE pPE3yabTaThl OCBOEHUS IMpeaMeTa «XUMHUSI» OTPaXKaroT cHOPMUPOBAHHOCTD
ONbITa TMO3HABATEIbHOM M MPAKTHUYECKOW JESATEeIBbHOCTH OOYYaIoUIMXCs IO pealu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YJAIOIMMHKCS CBOUX KOHCTUTYLIMOHHBIX IIPaB M 0053aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBOINOPSAKY;



MPEACTABICHUSI O COLMAIBHBIX HOPMax W TpaBWjaX MEKIWYHOCTHBIX OTHOIIEHWUW B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOUN TBOPYECKOH JEATEIHHOCTH MPU CO3/IaHUU YIEOHBIX MPOEKTOB,
peleHnr y4eOHBIX U TTO3HABATENIbHBIX 33/1a4, BBITOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBEI, HAMEPEHUS, JIOTUKY U apTyMEHTBI APYTUX
IIPU aHAJIM3E PA3TMYHBIX BUIOB YUYCOHOU JeATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIHUTAHUS

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOMN
XHUMUU;

YBOXEGHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMSI TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNIbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/Aa YY€HBIX U IPAKTHKOB;

WHTEpeCca ¥ II03HABATCIIbHBIX MOTHBOB B IIOJIYICHHHM U TOCJICIYIOIIEM aHAJIN3e
nH(pOpMaIUK O MEPETOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBSA3aHHBIE C XHUMHUYECKUMHU  SIBICHUSIMH,
U TPUHUMATH OCO3HAHHBIC PEHICHHS, OPHUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJICHWE W TIOCTYNKM CBOHMX TOBAPHUINCH C TO3WUIUN
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) ¢hopMHUpPOBaAHMS KYJIbTYPbI 3/10POBbSI:

MOHMMAaHUS IIEHHOCTeW 370poBOro M 0Oe3omacHOro oOpasza >KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOnrofieHusi mpaBui 0e30MacHOro OOpalleHHus ¢ BeIIeCTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHIWBHIYaTbHOTO ¥ KOJUICKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TOCJICJCTBUHA W HENMPHITHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEIOBATENbCKOW JAESITeThbHOCTH,
0OIIECTBEHHO TIOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE B PEIICHUU TMPAKTUYECKUX 3a7ad COIHAIBHON
HAIPaBICHHOCTH (B paMKax CBOETO KJjiacca, IKOJIBI);

WHTEpeca K MPaKTHYECKOMY HM3Y4YeHHIO Mpodecchil pa3jindHOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaOXCHHS K TPYIY, JTIOISIM TPYJIa U pe3yJIbTaTaM TPYIOBOH JIESATEITbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpPHH 0Opa3oBaHUS,
Oynymieit mpodeccun U peann3anuu COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB M MOTpeOHOCTEeH 00I1IecTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTHYECKH I1eIeCO00Pa3HOro OTHOMICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MMOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;



OCO3HaHMsI HEOOXOAUMOCTH HMCIIOJIb30BaHMsI JOCTHIKEHUM XMMUU JIJIs1 pEILIEHHUs] BOIIPOCOB
pPaLMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOI'O HEINpUATUS AEHCTBUM, NPUHOCAIIMX BpEI OKPYKAOUIEH MPUPOIHON Cpele,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIUYUS PA3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, 3KOJOTMYECKOW KyJIbTYPBI, OIIBITA
JESATCIIBHOCTH  DKOJIOTUYECKOW  HANPABICHHOCTH, YMEHHUs pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOIN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM MPaKTHKH;

NOHMMaHMA CHenu()UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpE KaK O €IMHCTBE IPUPOJABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreyeHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB IIO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEero MUpa M MPOMCXOJAIINX B HEM H3MEHEHMI,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BATh XUMUYECKHUE 3HAHUS JUIsl pellieHus poosiem
B PEAJIbHBIX )KM3HEHHBIX CUTYALNSX;

MHTEpeca K TO3HAHUIO U HCCIIE0BATENIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpephIBHOMY O0pa3oBaHHUI0O U €aMOOOpa30OBaHHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEGHHOCTSAM TpyAa B pasinyHbIX cdepax mnpodeccHoHaTbHON
JIEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOro mnpeamera «XUMHS» Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe I (OPMUPOBAHUS MHPOBO33PEHUSI OOYUAIOIIMXCS MEXIAUCIUITIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHbIH (akKT, MPUHIHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUS, HCCIIEIOBAaHUE, HAOMIOACHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);



yHUBEpCallbHble  y4eOHble  AedcTBHMs  (IO3HABaTeNbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (PYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAIBHONW KOMIETEHIIMH 00yYaroInXcs;

CIIOCOOHOCTh ~ OOY4arOIIMXCS  MCHOJIb30BaTh  OCBOCHHBIE  MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4eOHbIE ACWCTBUS B IIO3HABATEIBHOH U
COIMAJIbHOM MPaKTHKE.

MeranpenmMeTHsle pe3ynbTaThl OTPAXKAIOT OBJAJCHHE YHHBEPCAIBHBIMH YYEOHBIMU
NIO3HABAaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISATUBHBIMHU JICHCTBUSMH.

OBJiajieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /I CTBUSIMM:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3UpoOBaTh NpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LEeNU JesATeIbHOCTH, 3ajaBasi IapamMeTpbl U KPUTEPHUM MX JOCTHXKEHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIbHOCTU C IOCTABICHHBIMU LEJISIMU;

UCIOJIb30BaTh MPH OCBOEGHUM 3HAHUN MPHUEMBI JOIMUYECKOI'O MBIIUICHUS — BBLACIATDH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHaBIMBaThb HMX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHITHUS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(UKAIIMH BEIIECTB U XUMUYECKUX PEAKIIHNI;

yCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOWUTH JIOTMYECKHE pacCyKAeHHs (MHIYyKTHBHBIC, MICIyKTUBHBIC, IO aHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMS;

IPUMEHSATH B MPOLECCE MO3HAHMS, MCIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IeNH, TPe0Opa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — MpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHbBIC MOJICIBbHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKITHHA.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHiA;

dopmMynupoBaTh €M M 3aJa4d  UCCIIEAOBAaHUS, MWCIOIb30BaTh IOCTaBIECHHBIE U
CaMOCTOSITENIHO c(hOpMYyITUPOBAaHHBIE BOMPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HAaBBIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHMS M MPOBEACHUS YUECHHUECKUX
IKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOIIOATh 32 XOAOM IIPOIecca, CaMOCTOSTEIBHO
MIPOrHO3MPOBATh €ro pe3ynbTaT, (opMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIISATE OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUUECKOW HCCIeI0BaTeIbCKOW M MPOEKTHOH JesITeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMUS.

3) pabdoTa ¢ uHpopMaLueii:

OPUEHTHPOBAThCSI B PAa3IMYHBIX HCTOYHWKAX wWHGpopManuu (HAYIHO-TIOMYISIpHAS
JAUTEpaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE I0COOMs, pecypcbl VHTepHera),
aHATM3UpOBaTh MH(OpPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpeICTaBICHMS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;



(dopMymHpoBaTh 3ampoChl W TPUMEHSTH Pa3IMYHbIE METOIBI TMpPH IOWCKe M OTOOpe
uH(pOopMaIu1, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a7a4 ONPEAeIEHHOTO THTIA;

MPUOOPETaTh OMBIT MCIOIH30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAIBHYIO (hOpMy TpencTaBiIeHHUs WH(GOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CPEICTBA MPH paboTe ¢ XUMHUYECKOU
uHpOpMaILUEH: TPHUMEHATh MEXKIpeIMeTHbIe ((U3NYeCKHe M MaTeMaTHYeCKUE) 3HAKU U
CHUMBOJIBI, (pOpMyITbl, a00pEeBUATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh ~ BOMPOCHI IO  CYyHIeCTBY  OOCYKJaeMoil TeMbl B  XOJe  JHaliora
W/WIM JAUCKYCCHH, BBICKa3bIBaTh HJECH, (OPMYIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEH YS! TPEAJIOKESHHON 3a/1a4u;

BBICTYIIaTh C IMPE3CHTALMEH pPe3yJabTaTOB IO3HABATENBHON IEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSATENIFHO HJIM COBMECTHO CO CBEPCTHHKAMU TIPH  BBIIOJIHEHHH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro IIPOEKTa u (dhopmynrpoBaTh BBIBO/IbI
[0 pe3ysibTaTaM TPOBENEHHBIX HCCIENIOBAaHUNA TMYTEM COTJIACOBAHUS TO3WIMA B  XOJe
00cyxeHus: 1 00OMEHa MHCHHUSIMHU.

OgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBISATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
Ipe/JlaraéMblii aropuT™M JIeHCTBUN NpPU BBIOJHEHUH YYEOHBIX M MCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOJTyYeHHUs] HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILLECTBIISAITh CAMOKOHTPOJb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOAaHalIM3a H
CaMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATHI

10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(OpPMHPOBAHHOCTh MPEICTABICHUNA 0 XUMHUYECKOH COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOM [UIsl pelleHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHMYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIH 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOIMYECKUH psI, TOMOJOTH,
YIJIEBOAOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE



3BEHO, BBICOKOMOJIEKYIISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB  A. M. byriepoBa, 3aKOH COXpaHEHHMS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM IEATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOCHUS U
IIPEBPALICHUI OPraHU4YECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHMBOJHMKY JJISI COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NMPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIACCy/TpyIIe COEAUHEHUMN
(YriaeBoJopozbl, KHCIOPOJ M a30TCOJACpIXKAlllUe  COCIUHEHMs, BBICOKOMOJIEKYISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs Ho cucremarndeckod HomeHkiatype (IUPAC), a takxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMsI OT/EIbHBIX OPraHUYECKHUX BEILECTB (ITUJIEH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLIEPHUH, (eHON, (OpMalbACTHIl, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsk KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TII0K03a, (QPyKTO3a,
Kpaxmall, LeJUT0J103a, TIUIUH);

c(OPMHUPOBAHHOCTE YMEHMS OIPEICNATh BHUJbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHMSI HPUMEHATH TMOJOXKEHUS TEOPUH CTPOCHUS OPTraHUYECKUX
BemecTB A. M. BytiepoBa 11st 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENIEH PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ITaHOJ, ITUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCYCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUIiJIo3a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKH YTJIEBOJOPOIHOTO CHIPHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKU U MPaKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOIMYECTBA HMCXOAHOIO BEIIECTBa MU NPOAYKTa PEAKIUU MO H3BECTHHIM
Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOJHBIX BEIIECTB
WIH IPOJYKTOB PEAKIIUN);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMON 3HAHUNA 00 OCHOBHBIX METO/aX HAYYHOT'O
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XHUMUYECKUX SIBJICHUU
(HaOmrofieHHe, UW3MEpPEHUe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS IS IPUHATHUS PEUICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYALUAX, CBA3aHHBIX
C BEILECTBAMU U MX IPUMEHECHUEM;



c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA OSKCIICPUMEHT
(mpeBpaleHus OPraHUIEeCKUX BEIISCTB MPH HArPEBAaHUU, MOJMyYEHUE ITHIICHA U U3YYCHHE €T0
CBOWCTB, Ka4YeCTBEHHBIC pEAKI[MM OPraHWYECKUX BEIIECTB, JCHATypamus OCJIKOB TIpU
HArpeBaHWM, IIBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUU C MPABWIAMHU TEXHHKH 0€30MaCHOCTH
npu OOpallleHUH C BEIIECTBAMH H JIAOOPATOPHBIM O0OpPYIOBaHHEM, MPEICTABISTh PE3YJIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3alluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEaKIUN U
(GbopMyIUpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI) HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONATh TpaBHia SKOJIOTMYECKH LEJIeco00pa3Horo
MOBEJICHUST B OBITY M TPYJOBOH JEATCIBHOCTH B LEISAX COXPAaHEHHsS CBOETO 3JI0POBbSI U
OKpY’Karoliel MPUPOJIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JICHCTBHSI Ha YKHBBIC OPTraHU3MbI
OIPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIci mnokasatens [1JIK, mosicHsaTh Ha
pUMEpPax CIOCOObl YMEHBIICHUSI U TPEAOTBPAIICHUSI UX BPEJIHOTO BO3JICHCTBUS HA OpraHU3M
YeII0BEKa;

JUTSE OOYYArOIIUXCSl ¢ OTPAaHMYCHHBIMH BO3MOXXKHOCTSIMHU 30POBbSI: YMEHHE MPUMCHSTH
3HAHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKHX SBIICHHIA,

JUTSI CIICTIBIX Y CJIA0OBUISAIIUNX OOYYAFOIIUXCS: YMEHHE UCITOJIB30BATh PEIbe(DHO-TOUCHHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsT Kypca «OOmiass M HEOpraHWyecKas XUMUSD»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHUHM B TIO3HAHWM SIBJICHUN NPUPONBI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTHU, €€ (PYHKIIMOHATHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3a/7ad W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEJE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpPAsl BKJIKOYAET: OCHOBOIIOJArarollne
NOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCTICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaJUINYecKasi, BOJOPOIHAs),
KpPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKUX  PEAKIUW, pacTBOp, AJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLMALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccouuanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akoH
COXPAHEHHUsI MAacChbl BELIECTB, 3aKOH COXPAHEHUS W IPEBPALLCHUS DHEPTUM MPU XUMUYECKHUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalye B OCHOBE IIOHMMAaHUS TPUYUHHOCTM M CUCTEMHOCTH XUMHYECKHUX SIBICHUH,
(haKTOIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUHU U O€30MMaCHOM HCIOJIb30BaHUHN
BOKHEUIITNX HEOPTAaHUYECKUX BEIIECTB B OBITY M MIPAKTUICCKOMN JACSATEIHPHOCTH YEIIOBEKA,;



Cc(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE IPU3HAKU MOHATUM, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIONb30BaTh XMMHYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKHX pPEAKLUUH, CHUCTEeMAaTHYECKYyI0 HOMEHKIIATYPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OIPENENIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XMMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh NMPUHAJIEKHOCTb HEOPIraHUYECKUX BEIIECTB
IO UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh  YMEHHUH  PAaCKpbIBaTh CMBICH  MEepUOAMYecKoro 3akoHa [Jl.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTb J3JEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKHUX 3J€MEHTOB /Jl.
. MenneneeBa, UCIONb3Ys MOHATHA «S-, P-, O-2JE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUI MO nepuojaMm M rpymnmnaM l[lepruogudeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB /.
N. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYeCKHMHU BEIIeCTBAMU C IIOMOIIbIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLNN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMMHUECKHUE PEAKIUH M0 Pa3IMuHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3((eKTy peakiuH,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTaBIATh YPaBHEHUs PEAKLUUH pa3IMYHBIX THIIOB, IOJIHbIE
U COKpallléHHbIE YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUH, MOATBEP)KIAAIONINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OINBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii OCPECTBOM COCTABICHHSI AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpPMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peaKkIu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3naencTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUUYECKHE ITPOLIECCHI, JIeKAIlUEe B OCHOBE
IPOMBIIIJICHHOTO TIOJIY4YE€HHUS CEpHOM KHCIOTHl, aMMHUakKa, a Takke CPOPMHPOBAHHOCTh



npeacTaBieHuii 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJOTMYECKUX MpodiieMax XMMHUYECKOIo
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHUS C WCIOJIb30BAHUEM TOHSATHA
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxknusax, Macchl BEIIECTBA WIK 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacCTBYIOLIMX B PEaKLUHM BELIECTB, TEIUIOBOro 3(pQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IPEBPALLECHUSI U COXPAHEHUS SHEPIUN;

c(OPMHPOBAHHOCT YMEHHMH COOJIIOJaTh IpaBUila MOJIb30BAaHUS XMMHUUYECKON MOCYAOH u
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHNA HSKCHEPUMEHT
(pa3noxkeHue IEepOKCHIAa BOJOPOAA B IPHUCYTCTBUM KaTallu3aTopa, OIPEACICHUE CpPEeabl
PacTBOPOB BEILECTB C MOMOILBIO YHUBEPCAIbHOIO MHIAUKATOPA, BIUSHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKLUH, PeaklMd HOHHOrOo OOMEHA, KAaueCTBEHHbIC pEakIMH Ha
cynbdar-, kapOOHAT- U XJOPHUJ-AaHUOHbBI, HA KaTHOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3ajau 1o Ttemam «Mertamiel» U «Hemeramibl») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0€30I1aCHOCTH NP 0OpallleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIISATh
pe3yabTaThl XMMHUYECKOTO OJKCIIEPUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOILIMX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU AHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
[OJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
IPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
NOBEJICHU B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHMS CBOETO 3/0POBbI U
OKPY’KaIOILeW MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBHS HA JKUBBIE OPraHU3MBI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TIK, nmoscHaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3/IECHCTBUS HA OPraHN3M YEJIOBEKA;

JUIsL 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsSI: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHMUIA;

JUISL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.



