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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMUHM Ha ypOBHE CpelHEro odiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit denepanun,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHs (elepaibHOW 00pa3oBaTEIbHOM MPOTPaMMBI CPETHETO
obmero o6pazoBanuss (POII COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctannapte COO, ¢ yuérom Konmenmuu npenomaBaHusi yaeOHOTO MpeaMeTa
«Xumusi» B 00Opa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoil @enepanuy, peanu3yommUx
OCHOBHBIE 00pa3oBaTENbHBIE MPOTPAaMMBbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTUSA
BocnuTaHusd B Poccuiickoin @Penepanuu Ha nepuon g0 2025 roxa» (Pacnopsbkenue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/M0B K pa3pabOTKe MNporpaMMbl IO XHUMHH, K ONpEAENICHHI0 oOIien
CTpaTeruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS 00YyYarOIIUXCS CPEeACTBAaMH y4eOHOro mpeamera
«Xumus» st 10-11 xiaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYaJIbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LIeJiei, coaep:KaHMs, pe3yJbTaTOB OOY4YeHHsS H
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHHKaMU  0oO0mieo0pa3oBaTeabHON
OpraHu3alyy, SBJISIETCS HEOTheMJIEMOH uYacTbio HMX o00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepUIAIOIIMM JTAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LICHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHWMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs TO3HAHUS 3aKOHOB IPUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYyJIbTYpHI
YeJIOBEeKa, a TaKKe HSKOJIOrMYeckh OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
pUPOJIHOH cpene. Peanusyercs xumudeckoe oOpazoBaHHe 00yJaroIIUXCsl Ha YPOBHE CPEIHETO
ob1iero obpa3oBaHusl CpelcTBaMHM y4yeOHOro mpeaMera «XHUMHUS», COAEp)KaHUE U MOCTPOCHHE
KOTOpPOTO ONpEJENICHbl B MpOrpaMMe IO XUMHUU C y4€TOM creuu(puKd HayKd XHUMUHU, €€
3HAYEHUS B MMO3HAHWUHU MPHUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM 00X
1enel ¥ MPUHIUIIOB, XapaKTepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEHEro OOLIero
obpazoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOylo posib B COBPEMEHHOMN
LUBWJIN3AIUH, B CO3JaHUU HOBOW 0a3bl MaTepHajbHOM KyibTypbl. OHa BHOCUT CBOW BKJIAJ B
(¢bopMHUpOBaHKE PALIMOHAILHOTO HAYYHOTO MBIIUIEHUS, B CO3/JaHHE LIEJIOCTHOTO IMPEICTaBICHUS
00 OKpYy’XarolleM MUpPE KaK O €IWHCTBE MPUPOABI U YeIOBeKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE NOHHMMAaHU$ BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H
MEX]y CTPOCHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTIMHU IPUMEHEHHS.

TecHo B3auMOJEWCTBYST C JPYTMMHU €CTECTBEHHbIMU HayKaMM, XHUMHS CTaja
HEOTHEMJIEMOI YacTblI0 MHPOBOH KyJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOIO TpyJaa U
XKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHasi XMMHMsI Kak HayKa cO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOI'MH HaIlpaBlieHa Ha pelIeHHe INI0OANbHBIX MPOOJIeM YCTOHYUBOTO pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOW, DJHEPreTHUECKOW, MHIIEBOM, JKOJOTHYECKOW OE30MmacHOCTH |
OXPAaHBbI 370POBbSL.

B cootBercTBUM C OOmMMM LENsSMH U TPUHIHUIAMH CpeJHEero oOuiero oOpa3oBaHUs
cogepxkanue npeamera «Xumus» (10—11 kmaceel, 6a30BbIi YpOBEHb U3YyUSHHSI) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroUIMXcs, HEOOXOIUMYI0 UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCICIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MIPOJOHKEHNS 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisioliuMu  ipeiMeTa «XUMUs» ABISAIOTCS 0azoBble Kypchl — «Opranudeckas
xuMus» U «O011as 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEpPXKaHHsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHHUH 110 HEOPraHWYECKONH XMMUH (C BKIIOYCHHUEM
3HaHUU K3 oOuIel XMMHU) U OpraHudeckord XumMuu. OopMHUpPOBaHUE JAHHON CHUCTEMBbl 3HAHHI
IpU M3Y4YEHHUHU TMpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOTooOpasus
BEIIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB U TCOPUN XHUMUH.
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CrpykTypa conepxkanusi KypcoB — «Oprannueckas Xxumusi» 1 «OO011as 1 HeopraHudeckas
XUMUSD) c(HOpMUpPOBaHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO TOAXO0Ja K M3YYCHHUIO
yueOHOro Mmatepuana U OOYCJIOBJICHAa HMCTOPHYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUM Ha
OTIpENIEIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOW XWMHHU BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOM TEOPUH CTPOEHUS] OPraHMYECKUX COCTUHEHUH, a
TaK)Ke Ha ypOBHE CTEPEOXMMHUYECKMX W DJIEKTPOHHBIX MPEICTABICHHHA O CTPOCHHH BEIIECTB.
CeeneHust 00 M3yyaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB [0
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COCTUHEHWH. B Kypce OpraHMYecKoW XHMHH IOydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs MEepBOHAYAJIbHBIC
MIPEJICTAaBIICHNUSI O XUMHUYECKOH CBS3H, KIIACCH(HKAIIMOHHBIX TPU3HAKaX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOI peaKIiH.

[Tom HOBBIM yTJIOM 3peHHsI B mpenMeTe «XUMUs» 0a30BOrO YPOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHUS TEOPETUYECKHHA Marepuan |
(haKTOJIOTHYECKHE CBEJICHHS O BEUIECTBAX M XMMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHW4yecKas XUMHUS» O0YHaroIUMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HAYCHUE TIEPHOIMUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W METOJOJOTHUECKUX IO3HIIHH,
riny0xke TMOHATh HMCTOPHUYECKOE H3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSCHSIONICH ¥ TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUM O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
MPUMEHEHNH, a TAKKE 0 XUMHUUECKUX PEaKIHsIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 KkmaccoB »ineMeHTaMH  COJCpXkKaHUS, HMEIOIIUMHI
KYJIbTYPOJIOTHUECKUI H TPHUKIATHON XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpbIBaloT €€ pojib B I03HaBaTEIbHOH U
MPAaKTUIECKON NEATEIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKCHHS K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUH M MPAKTHUECKUX NMPHIOKEHUH XUMHUH, TIOMOTal0T BBIITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIMBATH MH(MOPMAIMIO M TMPUMEHSATh €€ Ul MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYaJTbHBIX W OKCIIEPHUMEHTAFHBIX HCCIIEI0BATEIbCKUAX 3a1ad. B 1iemoM conepxanue
yueOHOoro npeamera «XUMHUsD» JAHHOTO YPOBHS M3YUYEHHUS OPUEHTHPOBAHO Ha (OPMHpPOBAHUE Y
00yYaroImuXxcss MUPOBO33PEHUYECKON OCHOBBI JIJISl MOHUMaHUs (GMIIOCODCKUX HICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHU4YeCcKOr0 MUpPA, O0YCIOBICHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM IKCIIEPHMEHTA
U peLIeHHs NPOTUBOPEUYMH MEXIy HOBBIMH (PaKTaMH U TEOPETHUYECKHMMHM IPEANOCHUIKAMH,
OCO3HaHUE POJIM XUMHUH B PELICHUU IKOJOTHYECKUX MpoOiieM, a Takke MpolieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B mnane pemieHus 3amad BOCTHMTAHHS, Pa3BUTHS W CONMAIM3AIUHN  OO0yYaIOMIUXCS
NPUHATBIE TPOrPaMMON MO XUMHHM MOJXOABI K ONPEAETICHUIO COJCPNKAHUS M IOCTPOCHHS
npeaMeTa IpeayCcMaTpuBaroT (pOpMUPOBaHHE YHHBEPCATBHBIX YYCOHBIX IEHCTBUH, MMEIOIIHX
6a30Bo€ 3HaYCHME VIS PA3IMYHBIX BUJIOB JEATEIBHOCTH: pEIIeHHs Mpo0ieM, OMCKa, aHaIu3a 1
o0pa®oTku HHOpPMAIMH, HEOOXOAUMBIX [UIsi MPHOOPETEHUs OIbITa MPAKTHYECKOH W
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUHM XUMHUH.

B mpaktuke mpernonaBaHusl XMMUH Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TMPH  ONPEACICHUU  COJIep)KaTeIbHON
XapaKTePUCTUKH IIeNIel W3ydeHHsl MpeaMeTa HaIlpaBICHHEM IIEPBOCTETICHHOW 3HAYMMOCTH
TPaIUIMOHHO Tpu3Haércs (HOpMUpOBAHME OCHOB XHMMHUECKOW HAyKM Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JEATEIIFHOCTH YeJOBEeKa W Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. C METOJMUYECKOW TOUKM 3peHHs TaKOH MOAX0A K
OTIPEICIICHUIO TIeTICH N3yYeHUsI IPeIMETa SBISICTCS BITOJTHE OTIPABIAHHBIM.

CornacHo NaHHON TOYKE 3pEHUs TJABHBIMHU LENSIMH M3Y4YeHMs TNpenMeTa «XUMHsS» Ha
6a3oBom ypoBHe (10 -11 xJ1.) sBIISIFOTCS:



* (QopMHpOBaHHE CHUCTEMbl XHMHUYECKMX 3HAHMH Kak Ba)KHEHIIedl cocTaBisomei
€CTECTBCHHO-HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIFOYEBHIC MOHSATHS,
(dbyHIaMeHTalbHbIe 3aKOHBl U TEOPUM XHMMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIGHHE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

* (QopmupoBaHUE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECCTB H
XMUMUYECKUX PEaKLUH, HEOOXOIUMBIX JJIsi MPUOOpETeHUs] YMEHUI OpUEHTUPOBATHCA B
MUpE BEIIECTB M XUMHUECKUX SBICHHUIA, UMEIOIUX MECTO B IPUPOJE, B MPAKTUICCKON U
MIOBCEIHEBHOM KU3HH,

® pa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM NpaBuWil 0e30MacHOro
oOpareHus ¢ BeIEeCTBAMH.

Hapsny c atum, copepkaTenbHast XapakTepUCTHKA IeJIed U 3a7au U3ydeHHs MpeaMeTa B
porpaMMe 1Mo XMMHUHU YTOUYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPHOPUTETAMH
B cUCTeMe cpenHero oOmiero obOpa3oBaHus. CerojHs B IpENoJaBaHUM XUMHUH B OoJbIlei
CTETIEHW OTNAETCS MPEANOYTEHHE MPAKTHUECKOH KOMIIOHEHTE COJAepX aHUs OO0y4YeHMs,
OPUECHTUPOBAHHON Ha TMOATOTOBKY BBIMYCKHHKa 0O0II€00pa3oBaTeNIbHOM  OpraHu3aluy,
BIIAJICIOIET0 HE HAOOPOM 3HAHWH, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJIyY€HHs 3HAHUN M MPUMEHEHHsS MX B PEAJbHOM KU3HH JUIS peIICHHS
MPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ »TMM npu H3ydeHHH TpeaMeTa «XHMHS» JOMUHHUpYIOIEe 3HAYCHHE
MIPUOOPETAIOT TaKUE 1eNU U 33/1a4H, KaK:

ananTanus  oOyvaromuxcs K  yCIOBMAM  JMHAMHUYHO  Pa3BUBAIOIIETOCS  MHpa,
(dbopMUpOBaHHE MHTEJUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHUIO,
COTPY/AHUYECTBY, CAMOCTOSTEIbHOMY TMPHHATHIO TPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmupoBaHHEe Yy OOYYarOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUN),
MMEIOLINX YHUBEpPCAIbHOE 3HAUYEHUE JJISl PAa3IMYHbIX BUJOB JESTEILHOCTU: pelIeHus: npodiem,
MOWCKa, aHanu3a U 00paboTku wuH(OpManMH, HEOOXOAMMBIX [UIs TNPHOOPETEHUS ONbITa
NesITeIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TaKKe JJIS OLEHKHU C
MO3UIIMI HKOJIOTHUECKONM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U MPUPOJIHYIO CPEy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHbIE
TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a y9eOHOW M HayYHO-TIOMYJISIPHON HH(OPMAIIMA XUMHIECKOTO
COJIep KaHUS;

(dbopMupOBaHUE U pa3BUTHE y 00YUYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MIPH TUTAHUPOBAHHUH U TIPOBEJCHUN XUMUYECKOTO dKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOexJIEHHOCTHM B TyMaHUCTHYECKOH HampaBIEHHOCTH
XUMHHM, €€ BaXHOH poJIM B  pEUIeHHWH IIOOaJbHBIX MOpoOJieM  palMOHAIBHOTO
NPUPOOIOIb30BAHUS, TOIMOJHEHNUS JHEPreTUYECKUX PECYypCOB U COXPAHEHMs IPHUPOTHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TPUPOAE U CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHs ONbITA MCIIOIb30BaHUS MOJYYCHHBIX 3HAHUH JUIS IPUHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIHsX, CBI3aHHBIX C XHMUYCCKHMU SBJICHUSMHU.

B yuebGHOM 1utane cpeaHero oouiero oopazoBaHMs MpeaMeT «XHUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB peaMeTHON o0actu «EcTecTBeHHO-Hay4HbIE IPEAMETHI.



OO1miee yuCiiO 4acoB, OTBEAEHHBIX JJIS M3YYEHUs] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBaHusi, coctaBisger 68 yacos: B 10 xmacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 vaca (1 4ac B HeJiemo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOM XMMHH

[Ipenmer oprannyeckoil XUMuuU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHHE B MOIYUYCHHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpOeHUs OpraHudeckux coequHeHnii A. M. bytneposa,
e€ ocHoBHbIe NoOJOXKeHUA. CTpyKTypHble (GOpMYJBI OpPraHMYecKHX BemecTB. ['omonorus,
n3omMepus. XuMudeckas CBs3b B OpPraHMYECKUX COCIUHEHMSIX — OAMHAPHBIEC U KPaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupukalud  opraHMdeckux  BemecTB.  HomeHkiatypa
OpPraHMYeCKUX COeIMHEHMH (cucTeMaThdeckas) W TpPUBUAIbHBIE HA3BaHUS Ba)KHEHIINX
IpeJIcTaBUTeNIel KJIaCCOB OPraHNYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YUYEHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYecKHX BEIIECTB W MaTepHalaMd Ha UX OCHOBE, MOICITUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U ONHMCAaHHE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjieHUEe, OOyTrIMBaHUE U TOPEHHUE).

Yraesoxopoanl

ATKaHBI: COCTaB W CTPOEHUE, T'OMOJIOTMYECKHMU psaf. MeTraH M 3TaH — NpOoCTeHIne
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XHUMHMYECKHE CBOIcTBa (peakiuu 3aMelleHus |
TOpPEHMs), HaX0KJIEHUE B IPUPO/JIE, MOITYyUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN Psii. DTUIEH U NMPOIWIEH — MPOCTENIINE
MIPEJICTaBUTENIN AaJKEHOB: (U3UUECKHE W XUMHUYECKHE CBOWCTBA (pEeakuuu THIAPHPOBAHUS,
raJOreHUPOBAHUs, THIPATALMH, OKHCICHHUS U TOJIMMEPU3aLIUH), TOTyUYeHHE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE
CBOMCTBa (peakuus noauMepusanun). [lomyuyeHre CHHTETHUECKOTo KaydyKa 1 Pe3HHBI.

AJNKUHBI: CcOCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTMYECKMH psanx. AUeTHIeH —
NPOCTEUIINI MpeCTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (U3NUECKUE U XUMUUYECKHE CBOWCTBA
(peakuuu TUIpUpPOBaHUS, FaIOr€HUPOBAHMSI, TUAPATALIUM, TOPEHUSI), IOJTyUYEeHHE U IPUMEHEHHUE.

Apensbl. benzon: coctas, crpoeHue, (u3MUeCKMe M XUMHUYECKHE CBOMCTBa (peakiuu
raJIoreHUPOBAaHUSl U HUTPOBAHMUA), IOJyd€HUE U TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2aio02eHuposanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
IIPUHAUIEKAIIMMHY K Pa3IUYHBIM KJIacCaM.

[TpupoaHbIe UCTOYHUKN YTIEBOAOPOJOB. [IpHponHbIi ra3 U MOMyTHBIE HEQPTSHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKM HePTH: TMEpPeroHka, KPEeKHHT
(TepMHYECKHIA, KaTaTUTUYECKHiA), muposn3. [IpomxykTsl mepepaboTku He()TH, UX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib M IPOJYKThI €ro nepepadboTKy.

DKCIepUMEHTANIbHBIE METOJbl U3YUEHHUsl BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3namu mjaacTMacc, KayuyykoB U pe3uHbl, koiekuun «Hedp1b» u «Yromnb», MoJenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTUYECKON pPAOOTHI:
MIOJTy4YEHHUE ITUIIEHA U NU3YUYEHHE €r0 CBOMCTB.

Pacuérneie 3anaun.

Bbluucnenuss 1o ypaBHEHHMIO XUMMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBa
HCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pEaKkUUu MO HM3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKLIUH).

Kucaopoacoaep:xammue oprannyeckue coeinHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA (pPEaKIMH C aKTUBHBIMH MeETaJlJlaMH, TaJOreHOBOJOPOJaMH, TOpPEHHUE),
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IIpUMeHeHne. BogopoiHble CBsI3U MEXAy MOJIEKYJIaMH CIMPTOB. JlelicTBUE MeTaHOJa U ATaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKONb W TJIHMIEPHH: CTPOCHHE, (PHU3HUUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIaMH, KaueCTBEHHAs PeaKIys Ha
MHOIOaTOMHbIE cHupThl). /JleficTBME Ha opraHusM uyenoBeka. [IpuMeHeHMe mMLepuHa H
STUJICHTJIUKOJIS.

@DeHOoM: CTpOEGHUE MOJEKYNbl, (PHU3MUECKHe M XUMHYECKHe CBOHCTBAa. TOKCHYHOCTBH
¢denona. [Ipumenenue geHomna.

Anprerunipl M kemouwl. DOpManbIErHj, aueTadbAeTH]: CTpoeHue, (u3ndeckue u
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCICHHS U BOCCTAHOBJIEHMS, Kaue€CTBEHHBIE PpEaKIIUH),
II0JIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE IpeeNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbHHAsI U YKCYyCHAsl KUCJIOTHI:
CTpoeHue, (pu3nyeckue 1 XUMHYECKHe CBOMCTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, PeaKIus
sTepuduKanmu), mNoidyuyeHHe U npumeHeHue. CreapuHOBas U OJIEMHOBAas KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblUIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEICTBHUE.

CrnoxHble 2QUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOXKHBIX 3(PHUPOB.
Kuper. ['maponns xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYTaeBojpl: cOCTaB, KiacCU(UKaLUs YIiIeBOI0B (MOHO-, M- U Moyincaxapusl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHSI MOJEKYJbl, (PU3MYECKHEe U XUMHUYECKHE
cBOMcTBa (B3ammMojeicTBue ¢ rujapokcuaoM Mmenu(ll), oxucieHue amMMHUAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bl), HAXOXACHHE B MPUPOJIE,
npUMeHeHue, Ouonoruueckas poib. @orocunre3. Gpykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a Kak nmpupojiHble noiaumepbl. CTpoeHre Kpaxmaia U LeJUTI0I03blI.
dusnuecKkre U XMMHUYECKHE CBOICTBA Kpaxmaila (THAPOJIN3, KAaUeCTBEHHAs! PEAKIMS C HOJIOM).

DKCIepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIEeCTB U WX NPEBpAIlCHUI: TMPOBEICHUE,
HaOJIOIGHHE W ONMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIC
peakuu OJHOATOMHBIX CIIMPTOB (OKUCIIEHHE 3TaHoia okcuiaoM Meau(ll)), MHOroaToMHBIX
cUpTOB (B3auMoeWcTBUE TIiMuepuHa ¢ ruapokcugoM wmenu(ll)), anpaerupoB (okucieHue
aMMHauHbIM pacTtBopoM okcuaa cepebpa(l) um ruapoxcumom wmemu(Il), B3aumoneiicTBue
KpaxMasia C HOJOM), MpPOBEACHUE MPaKTHUECKOW paldoThl: CBOIMCTBa pacTBOpa YKCYCHOH
KHCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Mmacchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA HWJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIINUH).

A3oTcozeprkaliie OpraHn4eckiue CoeAMHEHNS.

AMUHOKHUCIIOTBI Kak am@oTepHble OpraHudeckue coeauHeHus. Puznyeckue u
XMMUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha mpuMepe INIMIUHA). buonormdeckoe 3HaueHHe
amMuHOKHCcHOT. [lenTuabr.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSIpHBIE cOequHEHMs. IlepBuuHas, BTOpuYHas U
TpeTuyHasi CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: TUAPOJIN3, JACHATypauus,
Ka4yeCTBEHHbIC PeaKIMK Ha OCJIKH.

DKCIepUMEHTANIbHBIE METOJbl M3yUEHHUS BEIIECTB M MX MpeBpallleHuii: HaOIIoJeHHE U
OINMCAaHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: JEHATypauuss OEJIKOB MpHU HAarpeBaHUM, IBETHbIC
peakimu O0eIKOB.

BbicokomoiieKkyIsIpHBIE COeANHEHUSI

OcCHOBHbBIE TOHSTHSI XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BE€HO, CTENEHb IOJUMEpPU3ALMM, CpedHss MoJeKyispHas wmacca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOTUMEpU3aLMs U MOJIMKOHACHCALINS.
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OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amu NpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayuyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeaMeTHBIX CBA3€H NMPU MU3yYEHWH OpraHudeckod xuMmuu B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX IOHATHUH, Tak M
MOHSITUMN, SBJISIOUINXCS CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OOme ecTecTBEHHO-HAY4HbIE TOHATHSA: SBJICHHE, HAay4HbIM (akT, TUrores3a, 3aKOH,
TEeOopus, aHaliu3, CHUHTE3, KIacCUpUKalus, MEePUOJUYHOCTb, HaOII0JeHHe, H3MEpPEHue,
9KCIIEPUMEHT, MOJIEIIUPOBAHHUE.

®duszuka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJia, JHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3NYECKHE BETMYUHBI U €TUHHIIBI
UX U3MEpPEHUsl.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOrMYeCKU aKTHBHBIE BellecTBa (OeIKH, YIIIeBOIb, )KUPHL, (DEPMEHTBHI).

I'eorpadus: MuHepaiibl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonoOrus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHBIE U1 KOCMETHUUYECKUE ITPENapaThl, MaTEPUAbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHNYECKAS XUMMUSA

Teoperuyeckne 0OCHOBBI XUMHHU

XuMu4yeckui dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs 00OJOYKa.
DHepreTUvecKre YpoBHHU, TIOyPOBHU. ATOMHBIE OpOHUTaNH, S-, p-, d- 3memMeHThl. OCOOCHHOCTH
pacmpesieNieHusi SEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKkTpoHHasi KOHQUTYpALUs aTOMOB.

[lepuonnueckuit 3akoH u llepuomgmueckas cucrema xumuueckux osnemeHros /[l H.
MenneneeBa. CBs3b mnepuoandeckoro 3akoHa U Ileproguueckoll CHUCTEMBI XHMHUYECKUX
anemeHnToB J[. . MenneneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CIOXHBIX BEIIECTB
0 Tpynnam U nepuogam. 3HauyeHue MepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBS3b. Buabl XUMHUECKOW CBSA3M (KOBaJIGHTHAsS
HEeMNoJsipHasl W TOJSpHas, MOHHAs, MeTajndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-aKIENTOpHBIN). Bogoponnas cBsizb. BaleHTHOCTS.
DnekTpooTpuuaTenbHOCTh. CTeneHb OKUCAeHUsS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHMsS. 3aKOH IOCTOSHCTBA COCTaBa
BeIeCTBA. THMBl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKONU PEHIETKU.

[lonsiTue o AucHepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBast 10s
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHkmaTypa HeopraHMYeCKHX
BEIECTB. ['€eHeTnyecKas CBs3b HEOPraHMYECKUX BEIIECTB, NPHHAICKAIIMX K Pa3IMYHbIM
KJIacCaM.

Xummueckas peakuus. Kiaccupukanus XUMHUECKUX pEaKIuid B HEOPTaHUYECKOH |
OpraHUYeCcKON XUMHH. 3aKOH COXPaHEHHUS! MAcCChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLECHUS
SHEPTUH IIPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, e€ 3aBUCMMOCTb OT pas3NU4YHbIX (hakTopoB. OOpaTUMbIC PEAKIIHH.
Xumuueckoe paBHOBecre. (DakTophl, BIHAIONIME HA COCTOSHHE XHMHYECKOTO PABHOBECHSI.
[Tpunuun Jlelllarense.

Onextponutuyeckas auccoruanus. CuiibHple U cialble 31ekTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHAsl, IEJTOYHAs.

OKHCIUTETFHO-BOCCTAHOBHUTEIILHBIE PEAKITUU.

DKcnepyUMeHTaIbHbIE METOJbl M3YUYEHHUs BEIIECTB M HMX MPEBpAIICHUI: AEeMOHCTpalus
tabmun «llepuoguyeckas cuctema xumudeckux sjeMeHToB J[. WM. MennaeneeBa», uzyudeHue
MoOJIeTIell KPHUCTAUIMYECKUX PEHmETOK, HAOMIOJACHHEe M ONUCaHHE JIEMOHCTPAIMOHHBIX H
a0OpaTOPHBIX OTMBITOB (Pa3liOKEHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTalIM3aTopa,
ONpeJIelIeHUE CpPebl PACTBOPOB BELIECTB C MOMOIIbI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOBEJIeHUE MPaKTUYeCKONl paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTbh XUMUYECKON peaklum».

Pacuérnrie 3amaun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLMA, B TOM YHCII€ TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOJIH30BAHUEM TTOHSATHS «MACCOBAs JIOJISI BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogmdeckoil cucreMe XUMHYECKUX
anementoB J[. W. MenneneeBa M OCOOCHHOCTH CTpPOCHHs aToMoB. (DU3NYECKUE CBOICTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIUIOB (HA IPUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUYECKUE CBOWCTBA BAXKHEWIIIMX HEMETaUIOB (TaJIOTEHOB, cephl, a3ora, Qocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COCTMHEHHUM (OKCHIOB, KUCIOPOICOACPKAITUX KUCIOT, BOJIOPOTHBIX
COCITUHECHHIA).

[IpumeHneHre BaXKHEUIIINX HEMETANIOB U X COCTMHEHUH.

Mertaiel. [lonoxenne metamioB B Ilepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOrme
¢uznueckue cBoicTBa MeTaioB. CIUTaBBl METAIIOB. DJNEKTPOXUMUYECKUN DS HAMPSHKCHUIA
METAJLIOB.

XUMHUYECKUE CBOMCTBA BaXHEHIINX METAJIOB (HATPHUM, KalWid, KalblUWWA, MarHHid,
QTIOMUHUMN, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHHUHN.

O6mue ciocoObl MoMy4YeHusI MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCHEpUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX TMPEBPAIICHUI: H3y4YeHHE
KoJleKnun «MeTalibl U CIUIaBbl», OOPa3IOB HEMETANIOB, PEIICHHE AKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIIMOHHBIX UM  JaOOpaTOPHBIX  OIBITOB
(B3aMMOJEHCTBUE THAPOKCHUIIA ATIOMUHUS C PACTBOPAMU KHCIOT M WIENOYEH, KaueCTBEHHBIC
peakIuy Ha KaTHOHBI METaJIIOB).

Pacuérnbie 3amaumn.

Pacuérel maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KU3Hb

Ponp xuMum B oGecrieueHnu 3KOJIOTHUECKOM, SHEPreTUYeCcKoil 1 MuIIeBoi 0e30MacHOCTH,
pa3BUTUM MeAULMHbL. [IoHSATHE O HaAyuyHBIX METOJaxX IIO3HAHMS BEHIECTB M XUMHUYECKHUX
peaKIuid.

[IpencraBnennss 00 OOMMX HAYYHBIX TMPUHIUNAX MPOMBINIICHHOTO TOTyYeHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB W MaTEPHAIOB: BaKHEHIIHME CTPOUTENIbHbIE MaTepHUalbl,
KOHCTPYKITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO0, KepaMHKa, MaTepuajabl IJs ASJICKTPOHHKH,
HAaHOMAaTepHaJbl, OpraHNUYECKUE U MUHEpaIbHbIC yI0OpEHUS.



X¥UMHSA M 300pOBbE YEJIOBEKA: IPaBHUJa HCIOJB30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
mpaBuiia 6€30MacHOT0 UCIOIb30BaHMsI MpenapaToB OBITOBOM XUMUHU B MTOBCETHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MexIpenMeTHBIX CBSI3el MPU M3Y4YEHUU OOIIe U HEOPraHWYEeCKOW XUMHUH B
11 xyacce ocyIIecTBISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX e€CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK U NOHSATUHN, SBJISIONIMXCS CUCTEMHBIMH JJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYyUHOTO
LUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE IOHATUS: HAy4dHBIM (axT, rumores3a, 3aKOH, TEOpHS,
aHanM3,  CHHTE3,  KiacCUpUKAIMs,  MEePUOAWYHOCTb,  HAONIOJCHHUE,  SKCIIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEPrusi, mMacca, aTOM, IEKTPOH, NPOTOH, HEWTPOH, MOH, H30TOIl,
paZMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BETMUMHBI U €TUHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKpPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpacdusi: MuHEpasbl, TOPHBIE IOPO/IbI, MTOJIE3HbIE HCKOMIaeMbI€, TOTLIIUBO, PECYPCHI.

TexHonorus: XUMHUUYECKass  MPOMBIIIJIEHHOCTD, METaJLITypIus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHuaos, CENBCKOXO35IMCTBEHHOE IIPOU3BOJCTBO, MALIEBas
IPOMBIIIJICHHOCTh, (apMaleBTUYECKass MNPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
MIPenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUaIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
MpOrpaMM CpeTHEro oO0IIero oopazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hay4Ho-MeToanueckoir OCHOBOW i Pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOTpaMM CpeHEro 00IIero 00pa3oBaHusl SABISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXOI.

B cooTBercTBHUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIUYHOCTHBIX
pE3yNIbTaTOB OCBOCHHUS TpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro ooOmero ooOpa3oBaHUs
BBIJICJIEHBI CIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUICKOW Tpa)TaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOONPEIETICHUIO;

HAJTMYUE MOTUBAIIMU K 00yYEHUIO;

L[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEH ¥ UCTOPHUYECKUX TPATUIUN 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCS PYyKOBOJICTBOBAThCSI B CBOEH AESITEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HAJTMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYJIbTYpPhl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIEC IIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMera «XHUMHsD JOCTHUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JIEATEIbHOCTH B COOTBETCTBUU C TyMaHHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMU, J1yXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH M HJACAlaMU  POCCUKCKOTO
Ipa)XIaHCKOTO O0O0IlecTBa, MPHUHIATHIMH B OO0IIECTBE HOPMAaMHM M TpaBUIaMH IOBEIEHUS,
CHOCOOCTBYIONIMMH TPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHHUS
JUIHOCTH 00YUAIOIIUXCSI.

JIM9HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaXaloT cPOpMUPOBAHHOCTH
OTbITa TIO3HABATEIBHOM M TPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCS MO0 peanu3aliu
MIPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpa:xxaaHCcKOro BOCIMTAHUA:

OCO3HAHUS 00YYarOMIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBONOPSAIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW NEATEIHHOCTHU MPHU CO3JAHUH yUESOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTHUKY ¥ apTyMEHThI APYTUX
MIPU aHAJIM3€E PA3INYHBIX BUIOB YUEOHOMH AESITEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAHI0 OTEYECTBEHHOU
XUMUU;

yBaXEHHsI K IpollecCy TBOpPUECTBAa B 00JAacCTU TEOPHUH U MPAKTHUECKOrO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JTOCTIDKEHHUS HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOI0/ICHUH,
KpPONOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOIO TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHMBOB B TMOJYYEHUH M TMOCJIEAYIOIIEM aHajIu3e
nH($OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O0 CO3HAHMS, ITHUECKOTO MOBE/ICHHS;
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CIOCOOHOCTH OLIEHMBATh CUTYallMHM, CBS3aHHbIE C XWMHYECKUMH SIBJICHUSAMH, WU
MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTHPYSICh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE NOBEJACHUE M TNOCTYIKH CBOMX TOBApHILEH C IO3WLHAN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHHs KYJbTYPhI 310POBb:

MOHUMaHMUA LEHHOCTeW 370pOBOTO M 0Oe30macHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOtoIeHns TpaBmiI OE30MacCHOTO OOpallieHHs ¢ BELeCTBaMU B OBITY, MOBCEIHEBHON
YKWU3HH U B TPYJOBOU JEATEIBHOCTH;

MOHMMaHMUA UEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MTOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3JOPOBBIO U JKU3HU JIFOACH;

OCO3HAHHUSI TOCJEJICTBUM W HENPHUATHUS BPEIHBIX NPHUBBIYECK (YMOTPEOICHHS alIKOTOJIs,
HapKOTHKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATENbCKON JESTeIbHOCTH,
OOILECTBEHHO OJIE3HO, TBOPUECKOI U Apyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B pEIICHWH MPAKTHYECKUX 3a/1ad COLUAJIbHOMN
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

HMHTEepeca K MPaKTUYECKOMY H3YUEHHIO MpoQeccuil pa3audHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUU;

YBa)XEHUS K TPYAY, JIOIIM TpyJa U pe3yJIbTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOpY MHIUBUAYaIbHOW TpaeKTOpuu o0Opa3oBaHus,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11€71€CO00pa3HOro OTHOLICHHS K MPHUPOJIE, KAK UCTOYHUKY CYILECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMaHMA TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEIBI;

OCO3HAaHUsI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUH XMMUU JUIS PELICHUs! BOIIPOCOB
PalMOHAIBHOTO MPUPOIONIOJIB30BAHNS;

AKTUBHOI'O HEINPUATHA NEHUCTBUN, NPUHOCALIMX BPEI OKPYXKAKOLIEH IPUPOLHOU cpere,
YMEHHSI TPOTHO3UPOBATH HEOJIAroNpHUsATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPeANpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYyJIbTYpBI, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM  HAINPABICHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCSI HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) 1EeHHOCTH HAYYHOI0 TO3HAHMS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU;

NOHUMaHMA CHeuu(pUKH XUMHHM Kak HayKH, OCO3HaHUs €€ poiud B (OPMHPOBAHUHU
paIOHATBHOIO HAYYHOI'O MBILUICHHUS, CO3JaHUH LIEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroleM
MHpE KaK O €JUHCTBE IPUPOABLI U YEJIIOBEKAa, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH M
pelIeHnr IpobieM COXpaHEHUsl TPUPOTHOTO PaBHOBECHS;

yOeXJIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON HUBWIM3ALMU: B €&
T'YMaHUCTHUECKON HAINpaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOW 0a3pl MaTepHalbHOM
KYJIbTYpBI, PEIICHUH TI100aJbHBIX MPOOIeM YCTOHUMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTHUYECKOM, NUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU  METUIMHBI,
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o0ecreueHnH YCIOBUN YCIIEITHOTO TPY/ia M IKOJIOTUYECKU KOM(DOPTHOM KU3HU KAXKIOTO UJICHA
00I1eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTU: TOHMMAHUSA CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIB30BATh MOJIy4a€MbIC 3HAaHUA JJIA
aHaM3a M OOBACHEHUS SIBICHUN OKPYKAIOIIErO0 MHpA U TPOUCXOMAANUMX B HEM W3MEHEHU,
YMCEHUA NCJIaTh 000CHOBaHHEBIE 3aK/IIOUEHN Ha OCHOBE HAay4YHBIX (baKTOB 1 UMCHOIIIUXCSA JaHHBIX
C IETBIO MTOJTyYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIB30BaTh XUMUICCKUE 3HAHUS JUIsI pEIICHHS TIPOOJIeM
B PEANIbHBIX )KU3HECHHBIX CUTYAIIHSIX;

WHTEepeca K MO3HAHHWIO M HCCIISI0BATEIIbCKON JCSITEITbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUHA II0 XHUMHUM B COOTBETCTBUM C JKH3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iuyHbIXx cdepax mpodecCHOHATBHON

JNEeATEIIBHOCTH.
METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE pe3ysIbTaThl OCBOEHHS Y4YeOHOro mnpeamera «XHUMHsD) Ha YpOBHE
cpemHero o0Iero o0pa3oBaHMs BKIIOYAOT:

3HAYUMBbIe JUIST (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIUIUTMHAPHBIC
(MeXTpeIMeTHBIE) OOITICHAYYHbIE TTOHATHS, OTPaXKaIOIIUe 11eJI0OCTHOCTh HAYYHOW KapTHHBI MUPa
u CHGHI/I(l)I/IKy MCTOJI0OB IMMO3HAHUS, UCITIOJIB3YEMbBIX B €CCTCCTBCHHBIX HayKax (MaTepI/ISI, BEIICCTBO,
SHEPTHUs, SBJICHHE, MPOIECC, CUCTEMa, HAyYHBIH (DAKT, TMPHUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHs, UCCIICIOBAaHUE, HAOIOICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  Yy4eOHBIC  JEHCTBUSA (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC,
perynsTHBHBIE), obOecreunBaroniyie (HopMUpOBaHHE (QYHKIMOHAIBHOM T'PAaMOTHOCTH U
COIMAIbHON KOMITETCHIIMH O00yYarOIINXCs;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ HCIIOJIB30BaThb ~ OCBOCHHBIE — MEXKIUCIUIUIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWS WM YHUBEpCaJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATCIBLHON U
COLIMAJIBHOM ITPAKTHKE.

MeranpeaMeTHBIC PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUCOHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMU HGfICTBI/ISIMH.

OBJaieHUe YHHBEPCAJbHBIMH Y4e0OHBIMH NMO3HABATEJIbHBIMH /Il CTBUSIMH:

1) 6a3oBble JIOrHYecKHe 1elCTBUSA:

CaMOCTOATENLHO (OPMYIHpPOBAaTh M aKTyaJU3UpPOBaTh MPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeeNnaTh LETu JeATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKCHHSI,
COOTHOCHUTH PE3YJILTATBI ACATCIBHOCTH C TOCTABJIICHHBIMHA LCIIAMU,

WCIIOJIB30BaTh TPH OCBOCHWW 3HAHWKA NMPUEMBI JIOTHYECKOTO MBINUICHUS — BBIACIATH
XapaKTCPHBIC TMMPU3HAKU MOHATUI H YCTaHAaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIIHE MOHATHS JIJIs1 OOBSICHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUIA;

BI>I6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXITY NU3Yy4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCCyKIEHMs (MHIAYKTUBHbBIE, JEAYKTHBHbIE, [0 aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTPHBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOABI U 3aKJIFOUYCHUA,

MIPUMEHSATH B MPOIECCE MO3HAHMSI, UCIIOJIb3yeMbIe B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHBIE MPECTABICHUS — XUMUUECKUH 3HAK (CHMBOJ) JIEMEHTA,
XuMudeckas (opmysia, YpaBHCHHE XUMHUYCCKOH pEaKIMu — TPH PEHICHUH YYCOHBIX
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[IO3HABATEJIBHBIX WU NPAKTUYECKUX 3a/ay, IPUMEHATh HA3BaHHbBIE MOJEJIbHBIE IIPEICTaBICHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUi.

2) 0a30BbIe UCCJIeI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHil;

dbopMynMpoBaTh €T U 33JaYM  HCCIIEJOBAaHUS, WCIOJb30BATh IIOCTABICHHBIE H
CaMOCTOSITENTbHO CHOPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 110 MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIIOAATh 32 XOJO0M MpOIlecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMyIuUpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUYET O MPOJETIaHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOM HCCIE0BATEIbCKOW M TPOEKTHOM JIeATEeNIbHOCTH,
MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3JINYHBIX METOAOB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATbCA B PA3IMYHBIX HMCTOYHUKAX HMHPOpMauuu (HAyYHO-TIOMYyJIIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTta),
aHATM3UPOBaTh HMHGOPMAIMIO pA3TUYHBIX BUIAOB U (OpM MpeacTaBIeHHS, KPUTHUECKH
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOJbI INPH IOHCKE U O0TOOpe
nH(popMaly, HEOOXO0AUMOM /1JIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (POpPMY MpeAcTaBICHUS UHPOPMALUHU (CXEMBI,
rpaduKH, JuarpamMmbl, TaOJIHIIbI, PUCYHKHU U JIPYTHE);

UCMOJIb30BaTh HAYYHBIA SI3bIK B KauyecTBE CpeJICcTBa MpH paboTe ¢ XUMHUYECKOU
uHpopMaluell: TPUMEHATh MEXIpeaAMeTHble ((pu3ndecKkue M MaTeMaTHYecKue) 3HaKu |
CHUMBOJIBI, (hOopMyIIbl, a00peBUATYPbI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH.

OgnajgeHne yHMBepCaJIbHBIMA KOMMYHHUKATHBHBIMHU JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI€ Juajiora W/ HWiu AUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYJIMPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN pPe3yJbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPH BBINOJHEHHMH XHUMHUYECKOTO
HKCIEPUMEHTA, NPAKTHUECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peayinzanuyd y4yeOHOTO MpoeKTa M (OPMYyJIHUPOBaTh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MYTEM COTIIacOBaHMS MO3UIMK B X0/1€ 00CYkIeHUs 1 00MEHa MHEHUSMU.

OgiaieHHe YHMBEPCAJbHBIMHU PeryJIsSTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh U OCYILECTBIATH CBOIO IO3HABATENIBHYIO JIEATEIbHOCTD,
ompenenss e€ el W 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPpPEKTHPOBATH
npe/UlaraéMblii allrTOPUTM JIEHCTBUN TPHU BBINOJHEHUU Y4E€OHBIX M HCCIIEAOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PElIeHUsl C yUYETOM MOJyUEHHUs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE caMoOaHajliu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
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10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHUs OTpaXkaroT:

Cc(OPMHPOBAHHOCTh TPEJCTABICHHUH O XWMHYECKOW COCTABIISAIONIEH E€CTeCTBEHHO-
Hay4YHON KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUU SIBIEHUM HpUpOAbI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (DYHKIIMOHAIBFHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHusT MPaKTUYEeCKUX 3aJad M HKOJOTHYECKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELE;

BIIQJICHAE CHUCTEMONW XUMHYECKMX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIUe
MOHSTUS (XUMUYECKHUI IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTh, XHUMMYECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaul€HHas), MOJb, MOJIIpHasT Macca, MOJSIpHBIM O00BEM, YIIEpOAHBIA  CKEJIET,
(GyHKUIMOHAJbHASA TPYyNNa, paJuKal, HW30MepHusi, U30MEepbl, TOMOJIOIMYECKUNA psja, TOMOJIOTH,
YIIIEBOAOPOABI, KMCIOPOA U a30TCOACPKAIIME COCAUHCHHS, MOHOMED, MOIUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOPHs CTPOCHUSI OPTraHUYECKUX
BemectTB A. M. DbymiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SA3BIK XMMHHM; MHUPOBO33PDEHUECKUE 3HAHUS, JISKAIUE B OCHOBE NOHMMAHUS
NPUYHHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOIOTUYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, NOJYYEHNUHU M 0€30M1aCHOM HCII0JIb30BaHUH BAKHEHUIIIMX OPraHMYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOM JEATENBHOCTH YEI0BEKA;

C(OPMHPOBAHHOCTh YMEHH BBISABIATH XapaKTepHbIe NPU3HAKU MOHATHH, YCTaHAaBIMBATh
UX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIME TOHATHUS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH HCHOJIH30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOW) (GOPMYJI OPraHMUECKUX BEILECTB
U YpaBHEHUN XMMHMUYECKUX PEAKLUH, U3TOTaBIMBATH MOJEIN MOJIEKYJ OPraHUYECKUX BEILECTB
JUIS WIUTIOCTPALMKM UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh N3YUYECHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHHIO K OINpPEIeJIEHHOMY KIAacCy/Tpynne COEeIUHEHUMN
(YrneBogopoasl, KHUCIOPOJ W  a30TCOACPXKAIIUE  COEAMHEHMs, BBICOKOMOJIEKYJISPHBIE
COeAMHEHMs), JlaBaTh UM Ha3BaHUsA Mo cuctemarudeckoil HoMmeHkinarype (IUPAC), a takxke
IIPUBOJUTh TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKHX BEIIECTB (ITUIIEH, MPOIMWJIEH,
alleTWIEH, ASTUJICHIVIMKOJIb, IJIMLEpUH, (eHon, (opManbaerui, auneTaabAerujl, MypaBbUHAs
KUCJIOTa, YKCYCHasl KHCJIOTA, OJIEMHOBAas KHUCIIOTA, CTEAPUHOBAasl KHUCJIOTA, IVIIOKO3a, (PYyKTO3a,
KpaxmaJl, [IeJUTI0J103a, TIIHUIIHH);

c(OPMHPOBAHHOCTh YMEHHUS OINPENEISATh BHIbl XUMHYECKOW CBS3M B OPTraHUYECKUX
COeIMHEHMSIX (OAMHAPHBIE U KPaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TOJOKEHUS TEOPHH CTPOSHHSI OPTaHUYECKUX
BemiectB A. M. bytnepoBa a1 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUsI MACCHI BEILIECTB;

C(OPMHPOBAHHOCTh, YMEHUH XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3NYECKHe WU
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IPEICTABUTENICH PA3IMUHBIX KJIACCOB OPraHUYECKHUX BELIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyragueH-1,3, MmetunOyranuen-1,3, OGeHsodn,
METaHOJI, STaHOJI, STHUJICHTIINKOIb, TIUIEPHH, (EHOJ, aleTalbAerHl, MypaBbUHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMals, LeJIJIo3a, AMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYI0 CBSI3b MEXKJy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUHN C
HCIOJIb30BaHUEM CTPYKTYPHBIX (hopMyJ;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKU YTJIEBOJOPOJHOTO CHIPHS
(He(dTh, TPUPOAHBIM Ta3, yroiip), CIOCOOBI HUX NEPEepPabOTKHM U IMPAKTHUYECKOe NPHUMEHEHHE
IIPOJYKTOB NEPEPaOOTKH;
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Cc(OPMHPOBAHHOCTh YMEHHHM MPOBOAUTH BBIYMCICHUS MO XUMHYECKHM YpPaBHEHHSM
(Macchpl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJIETh CHCTEMOW 3HAaHU 00 OCHOBHBIX METOJ[aX HAYYHOTO
[IO3HAHMS, MWCIONb3YEMbIX B XHUMUU IPU H3YYEHMM BEIIECTB U XHUMHMUYECKHUX SIBJICHHUU
(HaOnrofeHue, UW3MEpEHHe, OSKCIEPUMEHT, MOJEIUPOBAHKE), HCIONb30BaTh CHCTEMHBIE
XUMHWUYECKNE 3HAHUS I IPUHSTHS PEIIEHUIN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbIX
C BEIIECTBaMU U X NIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOMIOATh MpaBUIIa MOJIb30BAHHUS XUMHUUECKOW MOCYJ0N U
JabopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBHUia OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU 10 BBIITOJHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI TIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB IPH HarpeBaHUM, NOJYUYEHUE ITHIEHA U HU3YYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLUWHU OpPraHWYECKUX BEIIECTB, JeHATypauus O€JKOB MpH
HarpeBaHUU, IIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C NMpaBHJIAMH TEXHUKH 0€30MaCHOCTH
pu OOpallleHUH C BEIEeCTBaMU U JIabOpaTOPHBIM 00OpYIOBaHHEM, MPEICTABIATH PE3yIbTAThI
XMMUYECKOTO JKCIEpUMEHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUuil u
(GbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYI0 HH(opMaImio,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nH(popmanyu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCT, YMEHHUH COOJIOAATh MpaBHJa HKOJOTHUECKH LEIeco00pa3HOro
MOBE/JCHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>Karollleld IPUPOJHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OpraHU3MBI
OTNpeeNEHHBIX OpPraHMYECKUX BeHIecTB, MoHuMas cMmbichn mnokazarens [IJIK, moscuate Ha
IpUMeEpax CIocOObl YMEHBIIEHUS U MPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeNoBeKa;

I 00y4YaloLIUXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3/10pOBBSI: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHHUS BEIIECTB U XUMHUUECKHX SBJICHUIA;

UL CJENBbIX W CIa0OBHUIAIIMX OOYYAIOIIUXCSA: YMEHHE HCHOJIb30BATh pelbedHO-
TOYEYHYIO cucTteMy ob6o3HaueHuit JI. bpaiins ans 3anucu xuMmudeckux Gpopmy.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHs Kypca «OOmass M HeopraHudeckas XUMHsD)
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOHW COCTAaBJISIONMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBIEHUH OpUPOABI, B (OPMHUPOBAHUH
MBIIUICHUS W KYJIBTYpPBl JIMYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHrsT TPAKTHYECKUX 3a7ad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpefie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
MOHATHUS (XUMHYECKHUI 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH,
MOJIEKyJa, MOJIb, MOJISIPHBI O00BEM, BAJIGHTHOCTh, DIEKTPOOTPUIATEIILHOCTD, CTETICHb
OKHUCIIEHUSl, XHMMHYECKas CBs3b (KOBaJICHTHAsi, HWOHHAs, MeTaJJIM4ecKas, BOJOpPOJHAs),
KpUCTaJUIMYECKass  peIIETKA, TUIIBI XUMHUYECKMX  PEaKLUl, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIIUTUYECKAsT IUCCOLUAINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON pPeaKkuu, XMMUYECKOE PAaBHOBECHE);TEOPUHU U 3aKOHBI (TEOPUS ANEKTPOTUTHIECKOM
auccouuanuu, nepuoandeckuii 3akon [[. M. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUs U NPEBpalllEHUs] 3HEPIUU NPU XUMHUYECKHX pEaKLusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUSA

16



NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PAKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJYYEHUH U OEe30MacHOM HCIIOJIb30BAHUM BaXKHEHIINX HEOPraHMYECKHX BELIECTB B
OBITY M IIPAKTUYECKOH JEATEIILHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIe MPU3HAKU MOHSITUN, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE IMOHATHS IPU ONUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPALLCHNN;

c(OPMHPOBAHHOCTh YMEHUH HCHOJB30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
dbopMynl BeIIECTB U YypaBHEHUN XHUMHUYECKHX pEaKIHi, CUCTEMATHUYECKyI0 HOMEHKIATYypy
(IUPAC) u TtpuBHManmbHBIC Ha3BaHHWS OT/AEIbHBIX HEOPraHMUYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUakK, rameéHas M3BeCTh, HErami€Has H3BeCTb, MUThEBas COJa, MUPHUT U
JpyrHe);

c(OpMUPOBAHHOCTh YMEHUH OINpPeAEsATh BAJIEHTHOCTb U CTENIEHb OKUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHHSIX PA3IUYHOTO COCTABA, BUJI XMMUYECKOH CBsI3U (KOBAJIEHTHAs, HOHHAS,
MeTaJlJIN4ecKasi, BOJIOPOJHAsA) B COCAMHEHMSX, TUI KPUCTAJUIMUECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJApHas, HMOHHAas, METaJIMUecKas), XapakTep Cpelsl B BOJHBIX
pacTBopax HEOPraHUYECKUX COCAMHEHU;

c(OPMHPOBAHHOCTh YMEHHI yCTAHABJIMBATh MPUHAJIEKHOCTh HEOPIraHUUYECKUX BEIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle coelMHEeHUH (IIPOCThIe BEIECTBA — METAJUIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW paCKphIBaTh CMBICI Tepuoanyeckoro 3akoHa JI. U.
MenneneeBa M JIEMOHCTPUPOBaTh €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX IeMEeHTOB 1—4 nepuonos [leprnoandeckoit cucteMbl XUMHUYECKHX nemMeHToB JI. U.
MeHeneeBa, HCIONB3Ysl TOHATHA «S-, p-, d-2JIEKTPOHHBIE OpPOMTAIM», «IHEPIETHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COEIMHEHMH 10 mepuoiaM M rpynnam llepuoanueckoil cuctemsl XuMudeckux 3nemeHTos /1. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pA3IUYHbIX KJIACCOB, MOJATBEPXKJATh CYIIECTBOBaHHE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYECKMMHM BEIIECTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHS KJIacCU(UIMPOBATH XUMHUYECKUE PEAKIUH MO PA3TUUYHBIM
nmpu3HakaM (YUCIIy W COCTaBy pEarupyroliux BEMIECTB, TEIIoBOMY J(hdexrTy peakiuwu,
M3MEHEHHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYACTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIATh YPABHEHMSI PEAKIMi pa3IMUHBIX TUIIOB, ITOJHbBIE
U COKpallléHHbIC YPaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUHUTBIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pA3MYHBIX HEOPTaHWYECKUX BEIIECTB, paclo3HaBaTh ONBITHBIM IyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakimii oCPEeCTBOM COCTABICHHS AJIEKTPOHHOIO OajaHca ATUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOI peakiuu OT
pa3nu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO0 paBHOBECHUS B 3aBUCHMOCTHU OT
BHelIHero Bo3aencTBus (mpunuun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUYECKHE IMPOIECCHI, JeKallue B
OCHOBE IPOMBIIUIEHHOTO MOJYyYeHUs! CEpPHOIM KUCIIOThI, aMMHUaka, a Takke cpOpMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAayYHBIX NMPUHLIMIAX U HKOJOTHUECKUX IMpoOieMax XMMHUYECKOTO
MIPOU3BO/ICTBA;
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C(OPMHPOBAHHOCTh YMEHHH MPOBOAUTH BBIYUCICHUS C HCIOJIb30BAHUEM TOHATHA
«MaccoBasi JI0Jisl BEIIECTBa B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B MPH XUMHUYECKUX
peakImax, Macchl BellecTBa MM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
i 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMH BEILIECTB, TEIUIOBOTO 3(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, IPEBPALLICHNS U COXPAaHEHUS DHEPIUY;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOU TOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIITOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBITIONHATh XUMHUYECKUN OKCTICPUMEHT
(paznmokeHue TMeEpoKCcHIa BOAOPOAa B TNPUCYTCTBHM KaTalu3aTopa, ONpEIeNIEHUEe CpeJibl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEeakluH, peaklid HMOHHOro oOMeHa, KaueCTBEHHbIE peaklUy Ha
cynbdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHUE DKCIEPUMEHTAIbHBIX
3ajay no TtemMaMm «Metamael» U «Hemeramib») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKH
0e30macHOCTH MU 0OpallleHUH ¢ BEUIECTBAMH U JJAOOPAaTOPHBIM 000PY0BaHUEM, MTPEICTABIAT
pe3ysbTaThl XHMHUYECKOTOo HKCIEpUMEHTa B (opMe 3alucH YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKHU aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpMAIUIO,
[I0JIy4a€Myl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHHKanMM, HHTepHET wu
JIPYTHX);

c(OPMHPOBAHHOCT, YMEHHUH COOJIOAATh MpaBHJa HKOJOTHUECKH LEIeco00pa3HOro
MOBE/JCHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>Karollleld IPUPOJHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OpraHU3MBI
ornpeeNnEHHbIX BEIIECTB, MOHMMas cMmblca nokaszatens [IJIK, moscHsaTs Ha nmpumepax crnocoObl
YMEHBILEHUS U NPEAOTBPAIIECHUS UX BPEJHOIO BO3IEHCTBHUS HAa OPraHU3M YEJIOBEKA;

JUIs O0y4aroluXcs C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS: YMEHHE NHPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL CIENBIX W CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh peabedHO-
TOUYCUHYIO cucTeMy obo3HaueHuit JI. bpaits ais 3anucu XuMudeckux Gpopmyir.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KoanuecTBouacos
o HaumeHnoBaHuepasaeioB u B K p - 5 DJieKTpoHHBIE (HH(POBHIE)
I TEMIIPOTrPaAMMBbI cer OHTPOJILHBIEPA0OT PAKTHYECKHEPA0OT o0pa3oBaTeIbHbIEPECYPChI
0 bI bl
Pa3nes 1.TeopeTuueckue 0CHOBBI OPraHNYeCKOH XUMUH
gﬁ;ﬁﬁe;sgrzgiie?;;ﬂ https://academy-content.apkpro.ru/
L raHﬁquKEx CoepHHeHHﬁ A 3 0 0 lesson/a9f3d191-5e1e-4e24-ac02-
p a ' efb16fa49f6a
M. byrneposa
Uroromnopazaeny 3
Pasnen 2.YriaeBogopoanbl
e IebHbIEY [IEBONODOLE] — https://academy-content.apkpro.ru/
2.1 aﬂ‘; ;I‘{ - YHICBOOPOA 2 0 0 lesson/258ddc06-ec23-473¢-b3d7-
ed82fcaddd02
HenpenenbHabie https://academy-content.apkpro.ru/
2.2 YTJIEBOJOPOIBI: AJTKEHBI, 6 0 1 lesson/4038171e-4158-4bd1-ae98-
aJIKaJIMEeHbI, AJIKUHBI 18dc1¢fb9399
ADOMATHIECKIEYLICEOION0 https://academy-content.apkpro.ru/
2.3 Hp YHICBOAOPOA 2 0 0 lesson/d86d7d00-d5b4-49 1d-aded-
c3ddal9feefd
[IpupoHbIE UICTOYHUKH
2.4 YTJIEBOJIOPOJOB M MX 3 1 0 https://lesson.edu.ru/04/10
nepepadoTka
Hroromnopaszaeiy 13
Pasznea 3.KucaopoaconepxkanmueoprannyeckuecoeIMHeHust
3.1 Cruptel. denon 3 0 0 https://academy-content.apkpro.ru/

lesson/5439¢18b-7440-4b61-bf84-
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c04£a471694f

Anpnerunpl. Kap6oHOBBIE

https://academy-content.apkpro.ru/

3.2 KHCIOTHL, CHOKHBIE ShHDEI 7 lesson/8664b319-0ba3-4945-b076-
' p cb72e5858b90
https://academy-content.apkpro.ru/
3.3 VYrineBoasl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0
Uroromnopazaeny 13

Pa3nes 4.A30TcoaepKamMeopraHnyecKuecoeIMHeHN s

AMUHBI. AMUHOKHUCIIOTEL.

4.1 benku

3

https://academy-content.apkpro.ru/
lesson/0c608a59-4¢69-4481-839¢-
92051201b73e

Hroronopazneny

3

Pa3nen S.BbIcOKOMOJIEKY IS PHBIECOCIHHECHUS

[Tmactmaccel. Kayuyku.

5.1 2 https://lesson.edu.ru/04/10
Bosokna
Hroronopazneny 2
OBIIEE KOJIMYECTBO YACOB 34

110 ITIPOTPAMME
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11 KVJIACC

KoinyecrBoyacos DJIEeKTPOHHbIE

(undgposBbie)
o0pa3oBaTe/bHbIEepPeCypPChl

Ne HaumenoBanuepasieioB u
n/n TEMIPOrpaMMbl Bcero Kontpouabnbiepaborsl | [IpakTnuecknepadoTsl

Pa3nen 1.TeopeTnueckueoCHOBLIXUMHY

CrpoeHue aToMOB.
[lepuoanueckuii 3aK0H U

1.1 [Tepuonuueckas cucrema 3 0 0 https://lesson.edu.ru/04/10
XHMHUYECKUX djiemenToB /I, 1.
Meunpeneena
1.2 CrpocnuesemecTsa. 4 0 0 https://lesson.edu.ru/04/10
MHoroo6pasueBeniecTn
1.3 XHUMHUYECKUEPEAKITHH 6 1 1 https://lesson.edu.ru/04/10
Wroronopaszaeny 13 https://lesson.edu.ru/04/10
Pasnen 2.Heoprannueckassxumusi
2.1 Merauist 5 1 0 https://lesson.edu.ru/04/10
2.2 Hemeramier 8 1 1 https://lesson.edu.ru/04/10
2.3 (B35 HEOPIaHIICCKHX H 4 0 0 https://lesson.edu.ru/04/10
OpPraHWYCCKUX BEIECTB
Wroronopaszaeny 17 https://lesson.edu.ru/04/10
Pasznea 3.Xumus u :Ku3HL
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroronopasaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 3 )
[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O
MMPOIIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI AJI51 YYEHUKA

» Xumus, 10 xnace/ T'abpuensa O.C., OctpoymoB U.I'., CiankoB C.A. AKiimoHepHoe
obmectBo «M3marenscTBO «IIpocBemnieHnes

» Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AxinoHepHoe
obmectBo «M3marenscTBO «IIpocBenieHnes

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumus (6a30BbIN ypoBeHb). Peanuzanust 0Opa3oBaHus: METOIMYECKOE [TOCOOHE JIJISl yUHUTe-
as1 / KaBepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. [Tuuyrunoit. M. : ®I'BHY «MUucTHTYT
cTpareruu pa3Butus odpazoBanus PAO», 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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