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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 N 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.



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 YMEHHH H CHOCOOOB JEATETHHOCTH, CBSI3aHHBIX C HAONIONEHHUEM |
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
CTETIeHH OTHAETCsA TPEANOYTEHHE TPAKTHYECKOW KOMIIOHEHTE COJACp)KaHUs OOydeHUs,
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
nproOpETalOT TaKKe IeNN U 33]a9H, KaK:

ananTanus  oOyvaromuxcs K  yCIOBMAM  JMHAMHUYHO  Pa3BUBAIOIIETOCS  MHpa,
(dbopMHpOBaHHE WHTEIUICEKTyaJIbHO Pa3BHTOW JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHMIO,
COTPY/AHUYECTBY, CAMOCTOSTEIbHOMY TMPHHATHIO TPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmupoBaHHEe Yy OOYYarOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUN),
MMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUTS PA3JIUYHBIX BHJIOB JCSATEIBHOCTH: PEHICHUS MPOOIIeM,
MOWCKa, aHanu3a U 00paboTku wuH(OpManMH, HEOOXOAMMBIX [UIs TNPHOOPETEHUS ONbITa
JESTEeNBHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B TO3HAHWM XWMHH, a TaKXKe JJIS OIECHKH C
MO3UIIMI HKOJIOTHUECKONM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpTaHMW3M YeJIOBEKa U PUPOIHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aroImuXxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOPETaTh HOBBIC 3HAHHS IO XHMHU B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHbIE
TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a y9eOHOW M HayYHO-TIOMYJISIPHON HH(OPMAIIMA XUMHIECKOTO
COJIep KaHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIONIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHHUS,
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, OCO3HAHMS HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHHS K TPHPOJIE 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
BXOJIMT B COCTaB MpeIMETHOM 00macTn « EcTecTBeHHO-HAYYHBIE TTPEIMETHIY.

OO1m1ee yuCiiO 4acoB, OTBEAEHHBIX JJISI M3YYEHUs] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yacos: B 10 xmacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 vaca (1 4ac B HeZiemo).



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),




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.



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 Jle larenbe.

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.

XuMusi ¥ 370pOBbE 4EJIOBEKA: IMpaBWa KCIOJIB30BAHUS JIEKAPCTBEHHBIX IpEINapaTos,
mpaBuiia 6€30MacHOTO MCIOIH30BaHMSI MPENapaToB OBITOBOM XUMUHU B TTOBCETHEBHOM JKHU3HH.



Me:xXnpeaMeTHbIE CBSI3H.

Peanuzanus MexIpenMeTHBIX CBSI3el MPU M3YYEHUU OOIIe U HEOPraHWYEeCKOW XUMHUH B
11 xyacce ocyIIecTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX e€CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U NOHSATUHN, SBJISIONIMXCS CUCTEMHBIMH JJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYyUYHOTO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE IOHATUS: HAy4dHBIM (akT, rumores3a, 3aKOH, TEOpHS,
aHauM3,  CHHTE3,  KiIacCUpUKAIMs,  IMEPUOJAWYHOCTb,  HAONIOJCHUE,  DKCIIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEPrusi, mMacca, aTOM, JIEKTPOH, NPOTOH, HEHWTPOH, MOH, H30TOIl,
palMOaKTUBHOCTb, 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 BEIIECTB B OPraHU3Me.

I'eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HbIE HCKOMAeMbI€, TOTLIIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METaJLITypIus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHuaos, CEJIbCKOXO35IMCTBEHHOE IIPOU3BOJCTBO, MALIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYECKass MNPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUAJIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



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;



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,



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
IMMO3HABATCJIBHBIX W MPAKTHYCCKUX 3aad, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBLIC IMPCACTABJICHUA
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKIIUM.



2) 0a30BbIe UCCIe0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHii;

dopMynMpoBaTh ILETM U 337aYM  HCCIEJOBAaHUS, WCIOJb30BATh IIOCTABICHHBIE H
CaMOCTOSITENTbHO CHOPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIIOAATh 32 XOJO0M MpOIecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (opMyaHMpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJETIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIEA0BATEIbCKOW M TPOEKTHOM JIeATEeNbHOCTH,
MPOSBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
MIPAKTUYECKUX 3ajja4, IPUMEHEHHUIO PA3JINYHBIX METOAOB [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPHECHTUPOBATbCS B PA3IMYHBIX HMCTOYHUKAX HHPOpManuu (HAyYHO-TIOMYJIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHAJTM3UPOBaTh HMHGOPMAIMIO pA3TUYHBIX BUIAOB U (OpM MpeacTaBIeHHs, KPUTHUECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uH(popMaly, He0OXO0AUMOM /1JIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOIB30BAHUS MH()OPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (POpPMY MpeACTaBICHUS UHPOPMALUHU (CXEMBI,
rpaduKH, JuarpamMmbl, TAOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCTOJIb30BaTh HAyYHBIA SI3bIK B KauyecTBE CpeJICcTBa MpH paboTe ¢ XUMHUYECKOU
uHpopMaluell: TPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMyIIbl, a00peBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OgnajgeHne yHHMBepPCaAJIbHBIMA KOMMYHHKATHBHBIMH JAeHCTBUAMM:

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

BBICTYIIaTh C INPE3EHTALMEN pPe3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPH  BBINOJHEHHMH XHUMHUYECKOTO
HKCIEPUMEHTa, NPAKTHUECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peayinzanuy y4yeOHOTO MpoeKTa M (OPMYyJIHUPOBaTh BBIBOJBI MO pe3ysbTaraM IPOBEIEHHBIX
UCCIIEIOBAaHUN MYTEM COTIIacOBaHMS MO3UIMK B X0/1€ 00CYkIeHUsI 1 00MEHa MHEHUSMU.

OgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBIATH CBOIO IO3HABATENIBHYIO JIEATEIBHOCTD,
ompezenss e€ el W 3aJadyd, KOHTPOJIHUPOBATh U MO Mepe HEOoOXOJUMOCTH KOPpPEKTHPOBATH
npeJUlaraéMblii allTOPUTM JIEHCTBUN TPHU BBHINOJHEHUH Y4E€OHBIX M HCCIIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUsl C yUYETOM MOJyUeHHUs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE caMoOaHaiu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC



[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD) OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XUMHUU B TMO3HAHUMU SIBICHUN NPUPOIBI, B (HOpMHpOBaAHHUH
MBIIUICHUS U KyJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpEIE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue
MOHATHUS (XUMHUUYECKHI JIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJSpHAs Macca, MOJSIPHBIA O00BEM, YIJIEPOJHBIA  CKEJET,
GyHKIIMOHATIBHAS TPYyMMa, paguKal, H30MEPHUs, U30MEpPbI, TOMOJIOTUYECKUI psi, TOMOJOTH,
YTJIEBOJIOPOIBI, KACIOPOA U a30TCOJEP)KAIINE COSAMHEHHS, MOHOMED, TTOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHEHNS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPTraHHUECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIUME B OCHOBE NMOHHUMAHUS
MPUYMHHOCTHA ¥ CUCTEMHOCTH XMMHYECKUX SBJIICHUH, ()aKTOJIOTHIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOTYyYeHUH U 0€30MaCHOM UCTIOIh30BAaHUH BaKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIHHOCTH YETOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATh XapaKTepHbIC MPU3HAKU MOHSITUN, YCTAaHABINBATH
WX B3aMMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIINE TTOHATHUS TIPH ONMMCAHUH COCTaBa, CTPOCHHS U
MpEBPAIICHUI OPraHUYEeCKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XMMHUYECKYI0 CHUMBOJMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMYIl OPraHUYECKUX BEUIECTB
Y YpaBHEHUU XUMHUYECKUX PEAKIINH, U3TOTABIMWBATH MOJEIN MOJEKYJI OPraHUYECKUX BEIIECTB
JUTSL WILTIOCTPAMU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTAaHABIMBATh MPUHAIC)KHOCTh U3YYCHHBIX OPTaHMYECKUX
BEIIECTB MO0 HX COCTaBy W CTPOSHHUIO K OINpeAenEHHOMY KJaccy/Tpymnmne COCTUHEHHIA
(YrneBomopoibl, KHCIOPOJ W  a30TCOJAEpKAIWe COCAMHEHHS, BBICOKOMOJICKYJISIPHBIE
COCIUHEHMsI), AaBaTh UM Ha3BaHUs o cuctemartudeckoi HomeHknarype (IUPAC), a Ttakxke
MPUBOANTh TPUBHUAIBHBIC HAa3BaHUS OTACIIBHBIX OPTaHMYECKHX BEIIECTB (ITHIICH, TPOIUJICH,
alleTUIeH, ATHJICHTIUKONb, TIUIEepuH, (eHon, QopMmalbaeru, aneTalbIeTH]l, MypaBbHHAS
KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAsI KUCIOTa, CTEAPUHOBAsT KUCJIOTA, TIIIOK03a, (PYKTO3a,
Kpaxmal, eJUTI0JI03a, TTIUIINH);

c(hOPMHUPOBAHHOCTh YMEHHS OMPEACNATh BUIbI XUMHYECKOW CBSI3M B OPTaHMUYECKHUX
COeTUHEHUSIX (OJIMHAPHBIC U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHATH IOJIOKEHUS TEOPHUH CTPOCHHS OPTaHMYECKHX
BemiectB A. M. byTtnepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCGHUS;, 3aKOH COXPAaHEHHUS MAacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (Qu3uueckne u
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH PAa3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWICH, aleTHieH, OyrtaaueH-1,3, merunOyrtaauen-1,3, OeH3om,
METaHOJI, ATaHOJI, STWJICHTJIMKOJIb, TJIUIEPUH, (EHOJI, alleTaIb/ICTH, MypaBbUHAS U YKCyCHAas
KHCTIOTBI, TJIOKO3a, Kpaxmal, IeJTI003a, AaMHUHOYKCYCHAasi KHCIOTa), WIIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIy HUMHU ypPaBHEHUSIMU COOTBETCTBYIOIINX XHUMHUYECKUX PEAKIUN C
HCIIONIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTJIEBOJIOPOTHOTO CHIPHS
(aedThb, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX TEpPepabOTKH M MPAKTHUECKOE MPUMEHEHHE
MIPOIYKTOB TepepaboOTKH;

c(hOpPMUPOBAHHOCTh YMEHUN TPOBOAMUTH BBIYHCICHUS MO XUMHUYECKHM YPaBHEHHUSIM
(maccel, 00bEMa, KOJMYECTBA HMCXOMHOTO BEIISCTBA WM TPOJYKTAa PEAKIUU IO W3BECTHBIM
Macce, 00bEMyY, KOTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);



c(hOpMHUPOBAHHOCTh YMEHU BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHUS, WCIOJIb3YeMbIX B XHMHUHU TPU H3YUYCHUH BEHICCTB WU XWUMHUYECKHX SIBICHHI
(HabnrofeHue, W3MEpPEHHe, OKCIEPUMEHT, MOJCIMPOBAHUE), HCIONh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JJIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX
C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIa MOJIB30BAHUS XUMHUYECKOU TOCYI0N U
nmabopaTopHEIM 000pYAOBaHUEM, a TAKXKe TpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBITIONHATh XUMHUYECKUN OKCTICPUMEHT
(TpeBpallieHrsT OPraHUYECKUX BEIIECTB MPH HArpeBaHHM, MOJYYCHHE ITHJICHA U U3yUEHHE €T0
CBOWMCTB, KayeCTBCHHBIE pEAKIMM OPraHUYECKUX BEIIECTB, JCHATypalus OCIKOB TpH
HarpeBaHUM, I[BETHHIC PEAKIMU OEJTKOB) B COOTBETCTBUU C MPABWIAMH TEXHUKH OC30TACHOCTH
pu OOpaIlleHUH C BEIIeCTBAMHU M JIaDOpaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThI
XUMHUYECKOTO OJKCIepuMeHTa B (GOpME 3aluCH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIUNA |
(hopMyIIHpPOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yJbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYECCKH AHAIM3UPOBATh XHMUYECKYI0 HH(OpMAaIuio,
MOJTy4aeMyto U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoit nHdopmarmu, UHTEpHET U IpyTux);

cOpMUPOBAHHOCTh YMEHHH COOJIOAaTh MpaBHJIa DSKOJOTHYECKH LeJIecoo0pa3Horo
MOBEJICHUS B OBITY M TPYIOBOM MEATEIBHOCTH B IIENSAX COXPAaHEHUS CBOETO 3I0POBbS H
OKPY’KaIOIIeH MPUPOTHON Cpesbl, 0CO3HABATH OMACHOCTHh BO3JCHCTBUS HA JKHBBIC OPTaHU3MBI
onpenenEHHbIX OPraHUYECKUX BEUIECTB, MOHMMas cMmbici mnokazarens I[IJIK, mosicHaTe Ha
puUMepax CrocoObl YMEHBIICHUS M TIPEIOTBPAIICHUS WX BPEIHOTO BO3JICHUCTBHS HA OPTraHU3M
YEJIOBEKA;

JUIsT 0OYYaIOMIUXCSl C OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS: YMEHHE MPUMEHSTH
3HaHUs 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUISL  CIENBIX W CIHA0OBUIAIIMX OOYYAIONIMXCS: YMEHHE MCIOJb30BaTh peabedHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvucu xumMudeckux Gpopmy.

11 KJIACC

[IpenmetHsle pe3yibTaThl OCBOEHHMS Kypca «OOmas W HEOpraHuvecKas XUMHUS»
OTPa)KaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUI: O XUMHUYECKOW COCTaBIISIONIEH ECTECTBEHHO-
Hay4YHON KapTHHBl MHpa, POJIM XUMHUM B IO3HAHMU SIBJIEHUH NpUPOABI, B (OPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (DYyHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHusT NPaKTUYEeCKUX 3aJa4 M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
310POBBIO U IIPUPOJHOU CpeELE;

BIQJICHAE CHUCTEMOHW XUMHUYECKMX 3HAHHH, KOTOpas BKIJIIOYAET: OCHOBOIOJATAIOIINe
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3JIEeKTpOHHBIE OPOUTAIM aTOMOB, UOH,
MOJIEKYyJIa, MOJb, MOJSIpHBIH OOBEM, BaJIEHTHOCTb, AJIEKTPOOTPULATENBLHOCTb, CTENEHb
OKHUCIIEHUS, XMMHYECKas CBs3b (KOBAJIECHTHAs, HOHHAas, MeETAJNIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAass  PEINETKA, TUIBI XMMHYECKHX  PEAKLHUM, pPAacTBOP,  DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUs, OKHCIHUTEIb, BOCCTAHOBUTEIbL, CKOPOCThb
XMMUYECKON  peaklMM, XUMHUYECKOE€ PpaBHOBECHE); TEOPMM M  3aKOHBl  (Teopus
JJIEKTPOJIUTUYECKON Jauccouumanuu, nepuogudeckui 3akoH JI. WM. MeHnneneeBa, 3akoH
COXPAaHEHUSI MAacChl BELIECTB, 3aKOH COXPAHEHUS W INPEBPAILECHUS DHEPIrUU IPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHUH S3bIK XHMHH, MHUPOBO33PEHYECKHE 3HAHUS,
JEeKaIUe B OCHOBE IIOHMMAHHA TPUYMHHOCTH W CHUCTEMHOCTHM XUMHUYECKHX SIBJICHHUH,
(aKTOJIOTHMUYECKHE CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYeHHH U O€30MaCHOM HCIOJIb30BaHUH
BaXHEHIIIMX HEOPIaHWYECKUX BEILECTB B OBITY U MPAKTUUECKON AESITENbHOCTU YEJI0BEKa;



c(OPMHPOBAHHOCTh YMEHHMH BBISABIATH XapaKTepHbIE MPU3HAKU MOHSATHHA, YCTaHABIMBATh
UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS INPU ONUCAHWHA HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOIb30BaTh XUMHUECKYIO CHUMBOJUKY JUISI COCTaBICHUS
dbopMya BelIeCTB M ypaBHEHMH XUMHUECKUX pPEaKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHblE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelIecTB (YyrapHblil ras,
YIIEKUCIIBIA Ta3, aMMHUaK, rami€Has W3BECTb, HEraméHas W3BECTb, IIUTbEBAs COAA, NHUPUT U
IpyTHe);

c(OPMHPOBAHHOCTh YMEHHI ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCJICHUS] XUMHUECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XUMUUECKON CBS3M (KOBaJleHTHasl, HIOHHas,
METaJUINYecKas, BOJAOPO/HAs) B COCAMHEHUSX, THI KPUCTAJUIMYECKOH PEETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYecKas), XapaKTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPUHAIIC)KHOCTh HEOPTaHUUYECKUX BEILIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIe COeUHEHUH (IPOCThIe BEIIECTBA — METAILIIBI U
HEMeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaThb CMBICH THepuoguueckoro 3akoHa JI. U.
MenzneneeBa W JEMOHCTPUpPOBATh €ro  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINY;

cOpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHMUECKUX 3JIeMeHTOB 1—4 nepuonos Ileproanueckoit cucreMbl XuMudeckux aneMenTos /1. 1.
MenpeneeBa, HUCHOJIb3ys MOHITHUA «S-, P-, d-DJIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsS CBOIHCTB XMMHMYECKHX OJIIEMEHTOB M HX
COEIMHEHMH 1o repuojaaM u rpynnam [leproandeckoil cucteMbl XUMAYECKHUX 351eMeHTOB J1. U.
MeHaeneeBa;

cOpPMUPOBAHHOCTh yYMEHHMHM XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3IMYHBIX KIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJY HEOPraHWYeCKHMM BEIIECTBAMM C TIOMOIIBIO YPAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIAcCU(UUUPOBATh XMMHUYECKHUE DPEAKIMH IO Pa3INuHBbIM
NpU3HAaKaM (YUCIy W COCTaBy pEarupyrollux BEIIECTB, TEIIOBOMY 3(QEKTy peakuuu,
M3MEHEHUIO CTENIeHEeN OKUCIICHMSI 3JIEMEHTOB, 00PaTUMOCTH peaKkluy, YYacTHIO KaTalnu3aTtopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKLUIl Pa3IMUHbIX THUIIOB, MOJHbIE
U COKpallEHHbIE YPAaBHEHUS peakUuii MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuuy UIyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUI NPOBOJUTH PEAKIMH, MOATBEPHKIAIONINE KaueCTBEHHBII
COCTaB pa3JIMYHBIX HEOPraHUYECKUX BEILECTB, pPACIO3HABATh OIBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCcpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMHUPOBAHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPeaklnuu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOrO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHWMUYECKHE IMPOLECCHl, JieXKallue B
OCHOBE IPOMBIIICHHOTO TOJIY4YE€HHUsI CEpHON KUCIIOTHI, aMMHaKa, a Takxke c(OpMUPOBAHHOCTh
MpeCcTaBiIeHU 00 OOIMX HAyYHBIX MPUHLUIAX M SKOJOTHYECKHX MpoOsieMax XUMHUYECKOTro
IIPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYUCICHHUS C MCIOJIB30BAHUEM TOHSATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUI Ta30B NpPU XHUMHUYECKHX
peaknusx, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMUYECTBY BEIECTBAa, Macce



Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIIOBOro 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, TPEBPAICHIS U COXPAaHCHHS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COONIOATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOW MOCYJON U
JabopaTOPHBIM 000PYIOBAHHUEM, a TAK)KE MpaBUia OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSAMU 10 BBIIOJHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OMBITOB;

C(OPMHPOBAHHOCTh YMEHHH IUIAHHUPOBATH M BBHIMONHATE XUMHUYECKUI OSKCIEPUMEHT
(pa3nokeHue TMepoKCcHIa BOJOPOAAa B MPHUCYTCTBUU KaTaaU3aToOpa, OIpPEJEIEHUE CpeJibl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOTO MHIMKATOPA, BIUSHUE PA3ITUYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peakiMd HMOHHOTrOo OOMEeHa, KayeCTBEHHbIE pPEaKIUH Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHUS, PEUICHHE JKCIIEPUMEHTAIBHBIX
3ajau mo TemMaMm «Metamuby U «HemeTtamib») B COOTBETCTBHHM C IpaBHJIAMH TEXHUKH
0e30MmacHOCTH MU O0pallleHUuH ¢ BEUIECTBAMH U JIAOOPaTOPHBIM 000PYJOBaHUEM, MTPEICTABIATh
pe3yabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakmmii ¥ GOpMYJIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCT YMEHHUH KPUTHUYECKH aHAJIM3UPOBATh XMUMUYECKYIO0 HH(opMaImio,
MOJTy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHWKanuu, WHTepHET U
JIPYTHX);

C(OPMHPOBAHHOCTh YMEHHH COOJIOAATh TMpaBHia HKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEJCHUS B OBITY M TPYJOBOH MEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBBS U
OKpY’Karomiel TPUPOTHONW Cpebl, 0CO3HABATh OIACHOCTh BO3JICHCTBUS HA YKUBBIC OPTaHU3MEI
OIpeIesIEHHBIX BEIECTB, MOHUMAs cMbIci nokaszarens I1JIK, moscHsaTs Ha mpuMepax crocoObl
YMEHBIICHHUS U TPEIOTBPAIICHUS HX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa,

I 00y4YaloLIMXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3/10POBBSI: YMEHUE MPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

Ui CJENBbIX W CIa0OBHUIAIIMX OOYYalOIIUXCSA: YMEHHE HCHOJIb30BATh pelbedHO-
TOYEYHYIO cucTteMy 0b6o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gpopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Koan4yecTBo 4acoB

Ne HaumeHoBaHUe pa3esioB H TeM MPOrpaMMbI Koutposbubie | [IpakTHueckue JaeKkTpoHHbIe (HH(POBLIE)
n/n Bcero o0pa3oBaTesibHbIE PecypChl
padoTbI padoThI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH
11 [Ipenmet oprannyeckoit Xumuu. Teopusi CTpoeHuUs 3
opranuyeckux coenuuenuii A. M. bytieposa
Wroro no pazpeny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble YIIIeBOAOPOAbl — AJIKAHbI 2
2.2 HenpenenbHble YIeBOOPO/Ibl: AJIKEHBI, aJIKaHUEHbI, AJIKMHbI 6 1
2.3 ApoMaTudeckue yrieBogoposl 2
24 [IpupoHble HCTOUHUKH YIJIEBOJIOPOIOB U UX MepepadboTKa 3 1
Wroro no pazueny 13
Pazgea 3. Kucaopoaconepaxamnue oprannyeckue coeuHeHus
3.1 Crnuptsl. ®eHoun 3
3.2 Anpaerunbl. Kap6oHoBbie KucI0Thl. CII0KHBIC d(DUPHI 7 1
3.3 YrieBo b 3 1
Wroro no pazgeny 13
Pasnen 4. A3oTcoaeprkaiiye opraHudeckue coeTMnHeHust
4.1 AMMHBI. AMUHOKHCIIOTBI. benku 3
Wroro no pazgeny 3
Paznen 5. BeicokomoliekyJIsipHbIE COeITMHEHUS
5.1 IInactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




11 KIJACC

KosanuecTBo yacos DJICKTPOHHBIE
Ne ni/n HauMeHoBaHMe pa3iesioB U TeM Kontpoasmbie | TpaxTieckie (uu¢posbIe)
NMPOrpamMMbI Bcero paGoThi paBoTh! ggf;gtc)sfnenbﬂme
Paznes 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 3
anemenToB /I. 1. MenpeneeBa
12 Crtpoenue BemiectBa. MHOTOOOpasme 4
BEILIECTB
1.3 XHUMHYECKUE PeaKUn 6 1 1
Htoro no paszneny 13
Pa3nea 2. Heoprannueckasi xumust
2.1 MeTtajuibl 6 1
2.2 Hewmerasisl 9 1 1
23 CBs13b HEOPraHUYECKUX M OPTAHUYECKUX )
BEILIECTB
Wroro no pazpeny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMUS U )KU3Hb 4
Wroro no pazpeny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos
()
Jrj;ﬂ Tema ypoka Bcero Kontposnn gcll);:::T“q Ho namy Ilo dpakry
ble padoThI paGoTEI
1 [IpeameT opraHn4eckoil XuMHUU 1
2 Teopust XUMHUYECKOIO CTPOCHMSI OPraHUYECKUX BELIECTB. 1
3 [IpakTuyeckas paborta 1. KauecTBeHHOE onpesieneHue 1 1
yTIepo/a, BOAOPOJA U XJIOPA B OPraHMYECKUX BEIIECTBAX.
4 CocTosiHME AIEKTPOHOB B aTOME 1
5 DNeKTpOHHAs NPUPOJa XUMUYECKUX CBSI3€H B OPraHUYEeCKUX 1
COEJIMHEHUSIX
6 Kiaccugukaiys opraHMuecKuX COeIMHEHUH 1
7 DIEKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB 1
] I'omonoru u n3oMeps! ankaHoB. MeTaH - IpoCcTeHIINI 1
IIPEJICTABUTEIIb AJTKAHOB
9 Henpenenbubie YB. AJIKEHBI: CTPOCHUE MOJIEKYJI, TOMOJIOTHS 1
U U30Mepusi
10 [TonyyeHue, CBOMCTBA M IPUMEHEHUE AJTKEHOB 1
11 AnkangueHsl. AIIETHIIEH U €70 TOMOJIOTH 1
12 beH30J1 1 ero roMoJIoru 1
13 AHanu3 KOHTPOJIbHOM paboTel CBolicTBa OEH30J1a U €T0 1
TOMOJIOTOB
14 [Tpupoansie ucrounnku YB [lepepabotka HehTH 1
15 OHOATOMHBIE IPEIEIbHbBIE CUPTHI. 1
16 [Tonyuenue, XuMUYECKHE CBOMCTBA U IPUMEHEHUE 1
OJIHOATOMHBIX IPEJEIIbHBIX CIIUPTOB.
17 MHOr0oaTOMHBIE CIIUPTHI. 1 1




18

DeHoabl U ApOMATHYCCKUC CITUPTEI.

19 KapOoHmIbHBIE COSTMHEHMS - aJTbJICTHIB U KETOHBI. 1

20 KapOoHuibHbIE COeTMHEHMS - allbAETH bl U KeTOHBI.CBOICTBA 1
Y IPUMEHEHHUE aJIbJEeTUI0B

71 KapOoHoBbIe KUCITOTH. XHMUYECKHE CBOMCTBA M IPUMEHEHHE 1
OJIHOOCHOBHBIX IIPEJIEJIbHBIX KAPOOHOBBIX KHCIOT

22 Caoxuble 3¢upbl. XKupbl. Moromye cpeacTaa. 1

23 VYrneBonwl. [ mroko3a. 1

24 Onurocaxapuael. Caxaposa. 1

25 [Tonncaxapuasl. Kpaxmad. 1

26 Iemnronosa. 1

27 Konrtponsnas pabdota no paszneny «Kucnoponconepxariue 1
OpraHMYECKUE COETUHEHUS»

28 AMMHBI. AMUHOKHCIIOTBI. |

29 benku. A30TcoeprKaliye reTepouruKINYecKHe COCTMHEHNUS. 1

30 HyxnenHoBble KUCIOTHI. XMMHMSI U 3I0POBbE YEIOBEKA. 1

31 CuHreTnueckue nonuMepsl. KoHneHCaMOHHBIE TOJTUMEDHI. 1
[IeHONIaCTBHL.

32 Harypanbsbliii kayuyk. CunTeTnueckue kayuyku. Cu 1

33 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX 1
coenuHenuil. [InmactMaccehl, KaydyKH, BOJIOKHA

34 KontposnbHas pabota no pazneny «YrieBoaopoab» 1

35 PesepBHbIii ypok. CuctemaTusamus 1 00001eHue. 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 35




11 KITACC

KoanuecTBO 4acoB

Jrj;lﬂ Tema ypoka Beero Kontpoawupie | Ipakruueckne | o naany | Tlo daxty
padoThI padoThI

Xumuyeckui aneMenT. Hyknuael. M30Tonsl 1

2 3aKOHBI COXPAaHEHHsI MacChl U SHEPTUH B XHUMHH 1

3 [Tepuoanueckuit 3akoH. Pactipeenenune 31eKTpOHOB B aTOMax 1
AJIEMEHTOB MaJIbIX EPUOJOB.

4 Pacrnipenenenue 31eKTPOHOB B aTOMaX AJIEMEHTOB OOJIBIITUX 1
MIEPHOJIOB.
[TonoxeHne B neprOANYECKOM cucTeMe BOI0pOa, TaHTaHOU OB,

5 AKTUHOUOB U UCKYCCTBEHHO MOJYYEHHbBIX 1
3JIEMEHTOB.BaJIeHTHOCTh U BaJICHTHBIE BO3MOKHOCTH ATOMOB.

6 OcHOBHBIE BUbI XUMUYECKOH CBA3U. MIOHHAs 1 KOBaJleHTHAs 1
cBs13b. MeTayunueckuii cB3b. BogopoaHas cBsi3b.

7 IIpocTpancTBEHHOE cTpoeHnE MoJieKyl. CTpoeHne KpUCTAILIOB. 1
Kpucramumuecknue peneTku.

] HpI/IIII/II:I'BI MHOT000pa3us BemecTB. Kinaccudukaus XuMU4ecKux 1
peaxkuuit

9 CkopocTh xXUMHUECKUX peakuui. Katanus. 1

10 XHUMHYECKOE PABHOBECHUE M YCIOBHS €r0 CMELICHUS 1

11 JlucniepcHble CHCTEMBI 1

12 Crioco0bl BbIpaK€HHsI KOHLIEHTPALMKY PaCTBOPOB 1

13 HpaKTI/IIIECKaH pabora 1. l:IpHFOTOBJIeHI/Ie pPacTBOPOB C 3aJaHHOU 1 1
MOJISIPHOW KOHLEHTpanuen

14 DJIEKTPOIMTHYECKAs] AUCCOLMALIMSL. BOJTOPOJIHBIN OKA3aTEb. 1

15 Peakuuu nonnoro oomena.l” WJIPONIU3 OPraHUECKUX 1 1 1
HEOPraHUYECKUX COEAMHEHUH.

16 XHUMUYECKHE UCTOYHUKH TOKA.Psii cTaHAapTHBIX 3JIEKTPOIHBIX 1




INOTCHIHNAJIOB

17 Koppo3sust MmeTaninoB u ux npeaynpexJeHue. IIeKTPOoIIu3. 1

18 OO11ast XapaKTepUCTHKA U CIIOCOOBI MOJTYYEHHUS] METAJJIOB 1

19 00630p METAITMYECKUX 3JIEMEHTOB A-rpyrmi. O0mmii 0630p 1
METAJIIMYECKHX 3J1eMeHToB b-rpynm.

20 Menp. [unk. Tutan u Xxpom. 1

21 KonTponbHas pabota no temam «Mertambi» u «Hemeramibn 1

22 ’Kene30, HUKEJb, IIJIATHHA. CIUIABBI METAJIIOB. 1

23 Oxcuipl ¥ THAPOKCH bl METAJLJIOB. 1

24 HpaKIquCKaﬂ pabora 2.Pemmenue 3KCriepuMeHTAIBHBIX 33/1a4 110 1
teme "MeTaubr"

25 O0630p HemeTaioB. CBOMCTBA U MPUMEHEHUE BAKHEHIITNX 1
HEMETAJLJIOB.

2% OO11ast XxapaKTepUCTHKA OKCHUIOB HEMETAILJIOB U 1
KHCJIOPOJICOIEPKALINX KUCIIOT.

27 OKucIUTENbHBIE CBOMCTBA CEPHOM U @30THOM KUCIIOT 1

8 BonopoaHsie coetnHeHNsT HEMETAUIOB. | 'eHeTnueckast CBsI3b 1
HEOPraHWYECKHUX U OPraHUYEeCKUX BEIIECTB

29 HpaKTHq"eCKaﬂ pabora 3. "PemeHne SKCIepUMEHTAIBHBIX 337129 1
o reme "Hemeramint"

30 XuMUs B TPOMBIILICHHOCTH. [IPUHIIMTIBI XMMUYECKOTO 1
MIPOU3BOJCTBA.

31 XHUMHUKO-TEXHOJIOTMYECKUE TPUHIUIIBI IPOMBIIIJIEHHOTO 1
110JIy4yeHus: MeTajuioB. [Ipon3BoJICTBO UyryHa.

32 XuMus B ObITY 1

33 Kontposnbhas pabota no pazaeny «TeopeTuueckue 0CHOBBI 1
XUMUN)

34 XHMHYECKasi IPOMBIIUIEHHOCTh M OKPYJKaroliasi cpesa. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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