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MNOSACHUTEJIbBHAS 3AITMCKA

[IporpaMma 1m0 XMMHHM Ha YpOBHE CpedHEero oOmiero oOpazoBaHusi pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
@enepanumn», TpeOoBaHU K pe3ylbTaTaM OCBOeHHUs  (perepanbHOM  00pa3oBaTENbHON
nporpaMmMsl cpegHero oodmero oOpasoanus (POII COO), npeacraBineHHbix B DenepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peayIn3yIoMX OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTteruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3pabOTKe MpOrpaMMmbl MO XMMHH, K OIMpPEICICHUIO0 OOIIeH cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS 0Oy4aIOLIUXCS CPEACTBAMHM Y4EOHOIO MpeaMeTa «XUMUs»
g 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxerus I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, colepKaHus, Pe3ylnbTaToB 00y4eHUs U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpazoBaHHe, MOJydaeMOe BBIMTYCKHUKAMH 00I1e00pa30BaTEIbHON OpraHU3allui,
SIBJIIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3zoBaHHOCTU. OHO CIIY)KUT 3aBEpIIAIOIIMM ATaroM
peaiM3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX ILEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHMs. DTHU IIEHHOCTH KacaroTCsl MO3HAHHS 3aKOHOB
npupoabl, (GOPMUPOBAHHS MHPOBO33PEHUS M OOIIeH KyJIbTypbl 4eEJOBEKa, a Takke
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO M MPHUPOJHON cpere.
Peanmuszyercs xumuueckoe oOpa3oBaHuWE OOydJarONIMXCS HA YPOBHE CpEIHEro oO0Iero
o0pa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOEHHE KOTOPOTOo
OINpesieNieHbl B MPOrpaMMe MO XUMHU C Y4€TOM clneuu(UKd HAyKM XMMHHU, €€ 3HA4YEHUs B
MO3HAHUHU MIPUPOJBI U B MAaT€pPUAIbHON JKM3HU OOILIECTBA, a TakkKe ¢ y4ETOM OOLIUX Liened u
INPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HUrpaeT ocoOyl0 pojib B COBPEMEHHOMH
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHON KyabTypbl. OHAa BHOCHT CBOW BKJIAJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTABa OKPYXAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aMMOAEHCTBYS C JIPYTMMH €CTECTBEHHBIMM HAyKaMHU, XUMHs CTajla HEOThEMJIEMOM
YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPYAAa U JKU3HU Ka)JOTro
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX Mpo0JieM YCTOHYMBOIO pa3BUTHS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTMYECKOM O0€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cooTBeTcTBHU € 00IIMMY LENSAMU U IPUHIMIIAMHU CPEIHEro 0011ero oopa3zoBaHus coepKaHue
npeamera «Xumus» (10-11  xmaccesl, 0a30BbIi  YypOBEHb M3YyY€HHs]) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA,
NIPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocTtaBisiomuMu npeaMera «XuMus» ABIsA0TCs 0a30Bble Kypchl — «OpraHndeckas XUMHUsD» U
«O01as 1 HeopraHu4eckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAayKH: cHcTeMa 3HAaHUH MO0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH U3
oOmell XUMHM) M OpraHuuecko xumuu. DOpMHUpPOBaHME ITAHHOW CHCTEMbl 3HAHUH TpPU
M3yYEHHH TpeaMeTa 00ecreurnBaeT BOZMOKHOCTh PACCMOTPEHUSI BCEIr0 MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa colepxaHus KypcoB — «OpraHuueckas xuMus» U «OOmas ¥ HeopraHudeckas
XUMUsD» ¢(HOpPMUPOBAHA B NMPOrpaMMe M0 XMMHHM HAa OCHOBE CHCTEMHOTO IMOJXO0Ja K W3YUYEHHUIO



yuyeOHOTO Marepuana u oOyCIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.
[Tox HOBBIM yriom 3peHHS B TnpeaMmeTe «XuMHsS» 0a30BOr0 YpPOBHS paccMaTpUBASTCS
U3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHMsl TEOPETUYECKUH MaTepuanl u
(hbakTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckas XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJNYECKOTO0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJI0JOTMUECKUX MO3UIIMM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOIIEH.
Enunnas cucrema 3HaHUN O BaXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUs, HWMEILIMMU
KyJIbTYpOJIOTUYECKAN W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMTOHUMAHHIO
B3aMMOCBSI3W XUMHUHU C JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B IO3HABATEIBHOW |
MPaKTUYECKON JEesITeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPHUIIOKECHUA XMUMHH, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJMHEHUs 3HAaHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX U JKCIEPUMEHTAIBHBIX HMCCIEN0OBAaTENbCKUX 3a1ad.B nenom coneprkanue
yaeOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3y4EHHS] OPUEHTHPOBAHO Ha (GOpMUpPOBaHHUE Y
oOyyaroumxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXIy HOBBIMU (aKkTaMUd U TEOPETUUYECKUMU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUasoB.
B mutane pemeHust 3amad BOCHUTAHUS, Pa3BUTUS M COLIMANU3ALMU OOYYaIOIIUXCS MPHUHSTHIC
MpOrpaMMON MO XMMHHM MHOAXOAbl K ONPEICICHUI0 COJEPKAHUS M IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCANbHBIX Y4eOHBIX NEHCTBUN, HMMeroux 0a3oBoe
3HaUEHUE [UIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: pEIICHUs MpoOiieM, IMOUCKA, aHaliu3a H
00paboTkn wuHGOpPMAIMK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B IO3HAHUU XHMUMU.
B nmpaktuke mpenoaaBaHus XUMUU KaK HAa yPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl, TaK U Ha
ypOBHE CpefHero oouiero o0pazoBaHus, MPU OMPECIICHUN COJIEP>KATEIbHON XapaKTePUCTHKU
nened M3ydeHUs MpeJAMeTa HalpaBICHHEM NEPBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércss  (GopMHpOBaHHE OCHOB XHMHUYECKOWM HAyku Kak o0OIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBE€KA M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJabTypbl. C METOJAMYECKOW TOUKHM 3PEHMsS] TAKOW MOAXOJ K OINpPEAENICHUIO Lienen
W3Yy4YEeHUs MPeAMETA SBISETCA BIOJHE ONPABIAHHBIM.
CornacHo JaHHOW TOYKE 3pEHHUs TTaBHBIMH IENSIMHU U3YUeHUs TpeameTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABISAIOTCSA:
e (QopMUpOBaHHWE CHUCTEMBl XUMUYECKHMX 3HAHUM KaK BaXKHEHIIEH COCTaBISAOMIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MHPA, B OCHOBE KOTOPOM JI&KAT KIIIOYEBBIE MOHSATHUA,
(yHIaMeHTalbHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, yYCBOCHHE H



MOHMMAHKUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUI MUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHME U PA3BUTHE MPEJCTABICHUH O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUi, HEOOXOIUMBIX ISl MPUOOPETCHHUS] YMCHHI OPHUCHTHPOBATHCS B
MHUpPE BEUIECTB U XUMHYCCKUX SBIICHUH, UMEIONINX MECTO B MPUPOJIE, B MPAKTUICCKON U
MMOBCEIHEBHOM JKU3HU;

e pa3BUTHC YMEHHUH U CIOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HaONIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM TMpaBHI 0E301acHOTO
oOpalleHus ¢ BEIIeCTBAMH.

Hapsimy ¢ aTuM, coaepkaTenbHas XapakTEpHUCTUKA IEJed W 3aJad W3ydeHHUs MpeaMera B
MPOrpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cucTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCA MPEINOUYTECHUE TMPAKTHICCKOW KOMIIOHEHTE COJICpKaHus oOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA O0O0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHSIMHU aKTUBHOTO TIOJMYYCHHS 3HAHUN M MPUMECHCHUS WX B PEATLHOW YKU3HU JUIS PEIICHHUS
MPAKTUYECKUX 3a1a4.

B cBs3M ¢ 3THM TIpH U3ydeHUH NpeaMeTa «XHUMHUsS» JTOMUHHPYOIIee 3HAYCHHE MPHOOPETaIoT
TaKHe e U 33JIa4H, KaK:

aJanTanus 0OyJaroIIUXcsl K YCIOBUSM JUHAMUYHO PAa3BUBAOIIETOCS MHUpa, (POPMHpPOBAHUE
WHTEJUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHWIO, COTPYIHUYECTBY,
CaMOCTOSITCIIBHOMY TMPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KH3HECHHBIX CHUTYaITUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

dhopmMupoBaHHEe y O0YJaIOUIUXCSl KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIH), UMEIOIINX
YHHUBEpCaJbHOE 3HAU€HUE Ui Pa3jIMYHBIX BUJOB JIEATEIBHOCTH: PEUICHUS MpoOieM, MOUCKa,
aHanu3a U oOpaboTku MHPOpMANMKA, HEOOXOMUMBIX ISl TPHOOPETEHUS OIBITA JCSITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE€ MECTO B IMO3HAHWM XHMHH, a TaKXKe U1 OLEHKU C MO3UIUI
HKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHX IPOLECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CpEy;

pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, HHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUA [0 XUMUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIILICHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Y 00ydaromuxcst yOexAEHHOCTH B T'yMaHUCTHYECKON HAIPaBICHHOCTH XUMUH, €€
BOKHOM pOJM B peUIeHHH TI00adbHBIX MPOOIEeM paIMOHAIBHOTO MPUPOJIONOIb30BAHMUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PEeCcypCoB M COXpaHEHHs MPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HeoOxXomuMocTH OEpe’kHOTO OTHOIICHHsS K TMPUPOJE U CBOEMY 3I0pPOBBIO, a Takke
MPUOOPETEHUS OTBITA UCTIOIB30BAHUS MMOTYYCHHBIX 3HAHUU JUTsI MPUHSATUS TPAMOTHBIX PEIICHHIA
B CUTYaIlUsX, CBSI3aHHBIX C XUMUYECKHUMHU SIBJICHUSMHU.

B y4uebHOM miaHe cpenHero oomiero o0pa3oBaHus MpeaMeT « XuMus» 6a30BOro YpOBHS BXOJIUT
B COCTaB MpeAMETHOH oOnactu «EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

OO1ee ynCciio YacoB, OTBEAEHHBIX JJISI U3YyUSHHs] XMMUH, HA 0a30BOM yYpOBHE CpPETHEr0 O0OIIEro
oOpa3oBaHus, coctaBusieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kmacce — 34
gaca (1 yac B Henemo).

1.Conep:xanue yueOHOI0 nmpeamera
10 KJIACC
OPITAHUYECKASA XUMUSA



Teoperuyeckne 0OCHOBBI OPraHU4YeCKON XUMUH

IIpeqmer  opraHudeckod  XMMHMH: €€  BO3HMKHOBEHHE, pa3BUTHE U 3HAUYCHUE
B IIOJIyYEHUH HOBBIX BELIECTB M MaTepHalioB. TeopHus CTPOCHUS OPraHUYECKUX COCAMHEHUU A.
M. byrnepoBa, €€ ocHOBHbIe TOJOXeHUS. CTPyKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
I'omonorus, uzomepus. XUMHUYECKas CBS3b B OPraHUYECKMX COCIUHEHUAX — OJUHApHBIE U
KpaTHBIE CBA3U.

[IpencraBinenne o kinaccuuKalMM opraHuyeckux BemiecTB. HoMeHkiaTypa opraHM4ecKHX
COEMHEHUI (cucTeMaTuyeckas) M TpHUBHAJIbHBIE Ha3BaHMsI BAXKHEHIIMX IpeACTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl H3YYEHHUs BELIECTB W UX IPEBpAlllEHUN: O3HAKOMJIEHHE C
o0pa3maMu OpraHMYECKHX BEIIECTB M MaTepHajlaMH Ha WX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB MPU HAarpeBaHuu (IJIaBjIeHUEe, 0OyriIMBaHUE U TOPEHUE).
Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHWE, TOMOJIOTMYECKMH psAx. Meran HM 3TaH — MpOCTEHIINe
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MUEeCKWe M XUMHMUYECKHE CBOMCTBA (peaklMM 3aMelleHus |
TOpPEeHUs ), HaX0XK/IeHUE B IPUPO/IE, MTOTyUYE€HUE U TPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUH psiA. OTWIEH W NPONUJIEH — MPOCTEHIIne
MIPE/ICTaBUTENN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIMMEPHU3ALIN), TOJyYeHUE U IIPUMEHEHHE.
Anxamuensl: Oyraamen-1,3 wu wmetwnOyramueH-1,3: cTpoeHHe, BaXHEHUITHE XUMHUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM psiA. AUETHIEH — MpOCTeHIINi
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHUE, (U3MYECKUE U XMMHUYECKHE CBONCTBA (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS ), IOJYyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHHe, (uU3MUECKME W XUMHUYECKHE CBOWCTBa (peakiuu
rajJJoreHUPOBAaHUS M HUTPOBAHUs), NOJIy4Y€HHE U NpUMEHeHMe. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue c8oUCMEa (peakyuu 2ai02eHUpPO8arUs U HUMPOBAHUs), NOJYYeHue U
npumeHnenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHUecKass  CBSA3b  MEXIy  YIVIEBOJOPOJAMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.

ITpupoiHBIE HCTOYHHMKH YIiIeBOAOPOAOB. [IpupoHblil ra3 u nomyrHele HedTsHbIE ra3sl. HedThb
n eé€ mpoucxoxaeHue. CrocoObl nepepabOTKH HEPTHU: NEPEroHKa, KPEKUHI (TepMHUYECKHH,
KaTaJuTuueckuil), mnuponu3. [lpogykTsl nepepaboTku HepTH, HX [pPUMEHEHHE B
IIPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroJib ¥ IPOIYKTHI €ro nepepadoTKH.
OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEINECTB W MUX IPEBPALIECHUI: O3HAKOMIJICHHE C
oOpa3laMu MmjIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOT€HONPOU3BOJIHBIX, IPOBEICHHUE MPAKTUYECKOW PabOTHI:
IIOJIy4YEHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacué€rneie 3aauu.

Bbluncienus o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM TMPOJYKTAa PEaKLUH IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3
MCXOJIHBIX BEILIECTB UJIM MPOAYKTOB PEAKIIUN).

Kucaopoacoaepaxamme oprannieckue coeAMHEHUs!

[IpenensHble OAHOATOMHBIE CIIUPTHL. METaHOI U 3TaHOJ: CTPOEHHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peaklMu C aKTUBHBIMH METaJlJlaMM, FaJIoT€HOBOJOPOJAMHU, FOPEHHE), TPUMEHEHHUE.
Bonopoausie cBA3U MEXAy MOJIEKYJIaMH CIIUPTOB. [[eficTBHE MeTaHOa U 3TaHOJIa Ha OPraHUu3M
YEJI0BEKa.

MHOroaToMHbI€ CIUPTHL. DTUICHIVIMKOJb U TJIMLEPUH: CTPOEHHE, (Pru3nyeckre U XUMHUYECKue
CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METAUIAMM, KAuye€CTBEHHAas peakuMs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. [IpumeHeHuwe riuLepUHa U
JTUJICHTJIUKOJIA.

@DeHoJI: CTpPOCHHE MOJIEKYINbI, (pU3MUECKHMe U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.




[Tpumenenue deHomna.

Anpaeruapl U kemonvl. PopManbAeTH, aleTalbIeIH/: CTPOCHHE, (PU3UMYECKHEe U XUMUYECKHE
CBOMCTBa (peakLMM OKHUCIEHUS M BOCCTAHOBJICHMS, KAueCTBEHHBIE PEAKLMHU), IMOJyYEHUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE IIpeneibHbIE KapOOHOBbIE KHUCIOTB. MypaBbHHAas U YKCYCHas KHUCIOTBI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBass W OJIEMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE NCUCTBHE.

CrnoxHble 3pHUphI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ aposn3 crnoxHbIX 3¢pupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoBs. buosornueckast poJib KUPOB.

VYrieBojapl: cocTaB, KiaccuuKanus YrieBoJ0oB (MOHO-, AM- M TOJUcaxapujisl). [rokoza —
MPOCTENIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunoM Meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepeOpa(l), BoccTaHoBieHHe, OpoKEHHE TJIIOKO3bl), HAX0XJAEHHWE B IPUPOJIE,
npuMeHeHue, ouosornueckast poib. Dorocuntes. ®pykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman wu nemitronosza kak npupoiHble nonuMepbl. CTpoeHHE Kpaxmala M IeJITH0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peakius ¢ HOJI0M).
OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHHs BENIECTB W WX TPEBpAIlCHUN: MPOBEICHHE,
HaOMO/IeHNe W OMNMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peakiuu OJHOATOMHBIX CHHPTOB (OKHciaeHHe 3TaHosia okcuaom wmenu(Il)), mMHOroaromMHbIX
cnupToB (B3aumojelcTBue TimuepuHa ¢ ruapokcunom wmeau(ll)), ampaerugoB (okuciaeHHe
aMMHUa4HbIM pacTBopoM okcuga cepedpa(l) um ruapoxcumom wmeau(ll), B3ammoneiicTue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBIL.

PacuérHble 3anaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO
BEIIECTBA WJIM TMPOJYKTAa PEAKLUM IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3
HCXOJIHBIX BELECTB UM MIPOAYKTOB PEAKIIUN).

A30TCcoaepKale OpraHundecKue CoOeIUHEHUS.

AMMHOKHCIIOTBI Kak aM(OTepHble opraHudeckue coenuHeHus. Pusznyeckue U XUMHUYECKUE
CBOMCTBA aMHHOKUCIOT (Ha NpUMepe ITHUIMHA). buojoruuyeckoe 3HAYCHHE AMHUHOKHCIIOT.
IlenTnael.

benkun Kkak mpuUpOIHBIE BBICOKOMOJIEKYISApHbIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4Has CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: TMIPOJIU3, JeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU HA OEJIKH.

OKcIepUMEHTAIbHbIC METO bl U3YYEHUs BEIIECTB M MX INPEBPALICHU : HA0JII0JJEHHE U OTIHCaHUe
JI€MOHCTPAIIMOHHBIX OIIBITOB: JIeHAaTypalysl OSJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKLUU OEJIKOB.
BbicokoMoieKyIsIpHbIE COeMHEHH

OCHOBHBIE TMOHATUS XUMHHM BBICOKOMOJIEKYJISPHBIX COCIMHEHMHA: MOHOMEp, IOJIUMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3ALUs U ITOJIMKOHICHCALIMSL.
OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB W MUX MPEBPALIECHUI: O3HAKOMJICHHE C
o0Opa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsi3ell NpU M3ydYeHUM opraHumdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHATHUH, ABJISIOIINXCA CUCTEMHBIMU JJIS1 OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
OO11re ecTeCTBEHHO-HAy4YHbIE MOHSATHUSA: SBJICHHE, HAY4HBIM (hakT, TUIOTE3a, 3aKOH, TEOpPHs,
aHaJn3, CHUHTE3, Kiaccu(UKaIus, NepUOTUYHOCTh, HAOIIOAECHUE, M3MEPEHHUE, SKCIEPHUMEHT,
MOJEIUPOBAHUE.

®usnka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, DHEPreTUYECKHil YpOBEHbD,




BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorusi: kierka, opranusm, Owocdepa, OOMEH BeEIIECTB B oOpranusMme, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OEIIKH, YIIIeBOIbI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEepabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.
TexHosorus: NuILEBbIE MPOAYKTbI, OCHOBBI PAIlMOHAJIBHOIO MHUTAHUS, MOIOLIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE NpenapaThl, MAaTEpPUaIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHUYECKUH meMeHT. AToM. Sapo aroma, u30TOmbl. DJIEKTPOHHAS 000710YKa. DHEPTeTUUECKUE
YPOBHH, TIOAYPOBHU. ATOMHBIE OpOUTaNy, s-, P-, 0- aneMeHTh. OCOOCHHOCTH pacrpe/eICHuUs
AJIEKTPOHOB MO OpPOMUTANSIM B aToMax 3JEMEHTOB IEPBBIX UYETHIPEX MEPHUOJOB. DIEKTPOHHAS
KOH(UTypanus aToMoB.

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xuMudeckux 3neMeHToB 1. M. Menneneesa.
Ces13p mepuoauueckoro 3akoHa u llepuoanueckoil cucTeMBbl XUMHYECKHUX 3JeMEHTOB [l
N. MengeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX BEIIECTB 10 IPyMIam
U nepuogamM. 3HaueHue MepruoIMIecKoro 3aKoOHa B pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMUYecKasi CBsA3b. Bl XuMHueckoi cBs3U (KOBaJ€HTHAas HEMOJIsIpHAs
U TIOJIsSIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJECHTHONM XHUMHYECKON
cBs3M  (OOMEHHBII U  JIOHOpPHO-akUENnTopHbIM). Bogoponnas  cBsa3b.  BaseHTHOCTS.
DneKTpooTpULATENBHOCTh. CTeneHb OKUCIIeHN. FIOHBI: KAaTHOHBI M @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBAa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKHU.

[lonarne o nucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas OoJs
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranuueckux coeauHeHuil. HomeHkiaTtypa HeOpraHMYeCKHX BEIECTB.
I'eneTnyeckas CBsI3b HEOPraHMUECKHUX BEIIECTB, IPUHAUICKAIUX K PA3TUYHBIM KJIACCAM.
Xumuyeckass peakius. Kinaccuukamus XUMHYECKUX pEaKIHil B HEOPraHUYeCKOW U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPAILECHUS
SHEPIrUM MPU XUMUYECKUX PEAKLIMSIX.

Ckopocth peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peakLUu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

OnekTponuTnyueckas auccouuanus. CunbHble U cialbie  AmekTponutThl. Cpega BOJIHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpalbHas, IIEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC PEAKLIUH.

OKCIIepUMEHTANIbHBIE METOJIbl U3YYEHHUs BEIIECTB M WX NPEBPAIICHHUI: IEMOHCTpAIs TaOIuUIl
«Ilepnonuyeckas cucrema xumudeckux uieMeHToB . M. MenneneeBa», u3ydeHue MoJelen
KPUCTaJUTMYECKUX PEIIETOK, HaOroieHNe
U OTIMCaHHWE JIEeMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3io’KeHHE MEPOKCHAA BOJIOPOia B
IIPUCYTCTBUM  KaTaJHu3aTopa, OIPEIEIIEHUE Cpeapl pacTBOPOB BEIIECTB C  MOMOILIBIO
YHUBEPCAJIbHOTO MHAMKATOpA, pEakMM MOHHOTO OOMEHa), MPOBEACHUE NPAKTUYECKON paboThI
«BnusiHue pa3nnyHbIX (GAaKTOPOB HA CKOPOCTh XMMUYECKON peaKkIumy.

PacuérHbie 3a1aun.

Pacu€rbl 1o ypaBHEHHAM XUMHUYECKMX DPEAKIHUIl, B TOM YHCIIE TEPMOXHMHUYECKUE PACUETHI,
pacuéTel ¢ UCIOJIB30BAHUEM NOHSTHS «MAacCcOBas JOJIS BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxxenne HemeramioB B Ileproauueckoil cucreMe XMMHUYECKHX 21€MEHTOB /I




W. MenneneeBa u 0COOEGHHOCTH CTpOoeHHUST aToMOB. Du3MYecKHe CBOWCTBA HEMETAJUIOB.
AJIIOTpOIUs HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJIOreHOB, Cephl, a30Ta, (hocdopa, yraepoaa u
KpEMHHsSI)) M HMX COEAUHEHUM (OKCUIOB, KHUCIOPOJACOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCIMHECHUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meramibl. [lonoxkenne mertainoB B Ilepuoanyeckod cHCTeME€ XHMHMYECKMX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOrmme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbI METAIJIOB. DIEKTPOXUMHUYECKUH DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOWCTBA BAXXHEUIITUX METAUIOB (HATPHUH, KaJWW, KaJIbIMI, MarHui, allOMUHUN,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHECHUMN.

O611ue crnocoObl Noay4YeHHs MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.
OKCHEPUMEHTAIBHBIC METOJIBI M3YYCHHS] BEIISCTB M HMX IMPEBPAICHUN: M3YUYEHUE KOJUICKIIUU
«Metamnel W CIUIaBbl», OOpa3lOB HEMETAJJIOB, pEIIEHHE SKCIEPUMEHTAIBHBIX 3374,
HaOJI0/IeHNe U ONHMCAHME JEMOHCTPALIMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE
TUAPOKCH/Ia ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOUYeH, KAYeCTBEHHBIE PEaKIIUU Ha KaTHOHBI
METaJIJIOB).

PacuérHeble 3a1aum.

Pacuérbl Macchl BemecTBa i 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM
00BEMY OJTHOTO M3 YYAaCTBYIOLIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BbEMA, KOIMUYECTBA
BEII[ECTBA) MPOJIYKTOB pEaKLnH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuUMHA U KU3Hb

Ponp xumum B obecrieueHWH SKOJOTUYECKOW, DHEPreTHYECKON M THIIEBOM O€30MMacHOCTH,
pa3BuUTMM MeAuIuHbL. [loHATME O HaydyHBIX METOJax ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBienust 00 OOIIMX HAYYHBIX NPUHIUIAX MPOMBIIUICHHOTO MOJYYEHHUS Ba)KHEHIIMX
BEILIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIOB: BAXHEHIIUWE CTPOUTENIBHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuaibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUSI.

XUMHS U 3J0pOBbE YEJIOBEKA: MpaBUjIa WCIIOIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB, IPaBHIIa
6€e30MmacHOTo HCIIOJIb30BaHUS [penaparoB OBITOBOI XUMUU
B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MexXnpeaMeTHBIX CBS3ed MpH M3y4eHUH OOIIe U HeopraHM4eckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSITHIM, TaK
U TIOHATHUH, SBISIIOLIMXCS CHUCTEMHBIMHM JUISl OTHEJIbHBIX MPEIMETOB €CTECTBEHHO-HAy4YHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAYYHBIA (PAaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KIacCHU(pHUKAIus, MEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, BSHEpPrusi, Macca, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H3O0TOI,
PaMO0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opranusM, 3Kkocuctema, 6mochepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMUHBI,
0OMeEH BelIeCTB B OpraHUu3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.
TexHonorus: XUMHUYECKass MPOMBIILIEHHOCTh, METAJUIyprus, HPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO3SIMCTBEHHOE  MPOW3BOJICTBO,  MHIEBas MPOMBILIUIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepuaos, ANEKTPOHHAS MIPOMBIILIJIEHHOCTb,




HaHoTexHoJoruu. ®I'BHY «MHcTuTyT cTpareruu pa3sutus o0pa3oBaHUs
2. IlnanupyemMble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 MpeaAMeTa

®I'OC COO ycranaBnamBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHS OOYJAIOIIUMHUCS MPOTPAMM
cpenHero oOmiero odpa3zoBaHusl (JMYHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). HayuHo-
METO/IUYECKOM OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS MpOTrpaMm
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cooTBeTCTBMM C CHCTEMHO-ACATEIBHOCTHBIM TMOJXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOGHHS TIpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHS
BbIJICJIEHBI CIIEIYIOIIHNE COCTABIISIOIINE:

OCO3HaHUE OOYyYaIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HAJIMYHE MOTHUBAIUH K 00YyUESHHIO;

[[EJICHATPABICHHOE DPAa3BUTHE BHYTPEHHHX YOEXKJICHUH JMYHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEINHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HAJIMYHE TPABOCO3HAHUS JKOJOTUYECKON KYIBTYphI U CIIOCOOHOCTH CTaBHTh IENU M CTPOUTH
KU3HCHHBIC TUIaHBL.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XHUMUsD) JTOCTUTAIOTCS B €IMHCTBE YUEOHOW U
BOCTIMTATENILHOW JEATEIEHOCTH B COOTBETCTBHU C TYMAHHCTHYECKUMH, COIMOKYJIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJEAJaMU POCCUICKOIO I'pa)KAaHCKOTO OOILEeCcTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIMXCSL.
JIMYHOCTHBIE pe3yabTAaThl OCBOEHUS MpeaMeTa «XUMHs» OTpaxaroT cOPMHUPOBAHHOCTD OIBITA
MIO3HABATEIBHON M NMPAKTHUUECKOW NESATEIbHOCTH OOYHYAIOIIMXCS IO peaqu3aly NPHHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCcKOro BOCIUTAHUS:

0CO3HaHMUA OOYYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOA3aHHOCTEH, YBaXKEHHs K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMATIBbHBIX HOPMAaxX U PaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESITEIbHOCTH IPHU CO3/JaHUM YUEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U [T03HABATEIbHbIX 3a/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;
CIOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apr'yMEHTbI IPYTUX MPH
aHaJIM3e Pa3IMYHbIX BUJIOB YUEOHOH €S TebHOCTH;

2) IATPHOTHYECKOT0 BOCTIHTAHMSA

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIeIUI0 OTE€YECTBEHHOM XUMUM;
YBaKEHHsI K IPOILIECCy TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMA TOro, 4YTO JIOCTH)KEHUS HAyKd €CTb pe3ylbTaT JJIMTENIbHBIX HaOIr0AeHul,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;
MHTEpeca U MO3HABaTEeJIbHBIX MOTHBOB B MOJIYYE€HUHU U MOCIEIYIOLIEM aHaln3e MH(OpMaIK o
NEePEOBbIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIOCOOHOCTH  OIIGHUBaThb  CHUTyalldd,  CBSA3aHHbIE C  XUMHYECKUMHU  SBICHMSIMHU,
U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEJCHHWE M TOCTYNKM CBOMX TOBapuIled C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPbI 310POBb:



MOHMMAaHUS LEHHOCTeH 3710poBOro M 0Oe3o0macHoro ooOpasza JKHU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
COOIIIOICHNS TTPaBIII O€30IIaCHOTO OOpAIlleHHs C BEIIECTBAMH B OBITY, MOBCETHEBHOM JKU3HU U B
TPYIOBOU AESATEIBbHOCTH;

MMOHMMAaHWS [IEHHOCTH TPaBUJ WHAWBHUIYAJILHOTO U KOJUICKTUBHOTO OE30MAaCHOTO TIOBEICHUS B
CUTYalLIUsX, YTPOKAIOIIUX 3J0OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHHUS TMIOCIICJICTBUH W HENPHUATHS BPEIHBIX TMPUBBIYCK (YIIOTPEOJICHHUS aJIKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCIUTAHUS

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIENOBATEIbCKOW  JICATEILHOCTH,
0O0IIECTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUN MPAKTHYECKUX 3a/1a4 COIMATBHON HAPaBICHHOCTH
(B pamMKax CBOETro KJiacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3yYEHHIO MpOoQeccuil pa3InyHOro pojia, B TOM YHCIE Ha OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XUMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYIOBOH JESATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJILHON TpPAaeKTOPHH OOpa30BaHUs, OymyIIcH
npodeccun U pealin3aiii COOCTBECHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTMYECKH 1[€71€cO000pa3HOro OTHOLIEHUS K IPUPO/JIe, KaK HCTOYHUKY CYILIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAHKS TJIOOATBHOTO XapakTepa JKOJOTHYCCKHX MPOOJeM, BIUSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHHS HEOOXOJAMMOCTH HCIIOJIb30BAHMS JOCTMDKEHMM XUMHMM MJIi pPEUICHHs BOIMPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUSTHS INEUCTBUN, MPUHOCIIIUX BPEJ OKPYXKAIOIIEH MPUPOJHON Cpele, yMEHUs
MIPOrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBHS IPEeIIPUHUMAEMBIX NEHCTBUI
U TIpeloTBpaliaTh UX;

HaJIU4YUS Pa3BUTOTO OSKOJOTMYECKOTO  MBIIUICHUS, SKOJOTMYECKOM KyJIbTypbl, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBlIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHMS crHenuuKd XUMHUM Kak HayKd, OCO3HaHHiA €€ poid B (GOPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny mpoodsieM COXpaHEHUsl TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW NMBWIM3AIMU: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOA,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCHENIHOTO TPya M SKOJIOTMYECKH KOM(POPTHON JKU3HH KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MMOHUMAHHUSI CYIIIHOCTH METOJIOB TIO3HAHUS, UCTIOJIb3YEMBIX
B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJB30BaTh IMOJy4aeMble 3HAHUS [Js aHaiu3a u
0O0BSCHEHUS SBICHUI OKPYXKAIOIIETO MUPA U MIPOUCXOASIINX B HEM U3MEHEHH, YMEHUS JIeTIaTh
000CHOBaHHbIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX ()AaKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0
MOJTy4eHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIIOJIh30BaTh XMMHUYECKUWE 3HAHUS ISl pPElIeHUs MpoOiIeM B



peaJIBHBIX KNU3HCHHBIX CI/ITyaL[I/ISIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIHCKOM NeSITEILHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OPa30BaHUIO M CAMOOOPa30BaHUIO, K aKTUBHOMY
HOJIy‘IeHI/IIO HOBBIX 3HaHI/If/'I 110 XUMHUU B COOTBECTCTBUU C ) KU3HCHHBIMHU HOTpG6HOCT$IMI/I;
MHTEpeca K 0COOEHHOCTSM TPYy/ia B Pa3INUHbIX cepax mpodhecCHOHATHHOM AeSITETLHOCTH.
METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOCHUS y4eOHOro InpeaMera «XHMHsS» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKJIFOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKIAUCHUIUIMHAPHBIC
(Mex1npeMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
158 CHGHI/I(l)I/IKy METOJOB IIO3HAHW, I/ICHOJH)?:yeMI)IX B €CTCCTBCHHBIX HayKaX (MaTepI/IH, BCIICCTBO,
SHEprus, SBJICHHE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, NPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIICI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);
YHUBEpCaJbHble yueOHblE AeWCTBUS (ITO3HABATElIbHbIE, KOMMYHUKAaTUBHBIE, PEryJATHBHbIE),
obecneunBaronue GopmupoBanue GyHKIIMOHATHLHON TPaMOTHOCTH M COLIMAIBHON KOMIIETEHITUN
00yJaroImXxcs;

CIIOCOOHOCTE o0y4Jaronuxcs HCIOJIb30BaTh OCBOCHHEIE MEXTUCIUTITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble ACWCTBUS B IIO3HABATEIBHOU U
COIIMAIBHON MTPAKTHKE.

MeramnpeaMeTHbie  pe3yabTaThl  OTPAKAIOT  OBJIAJACHHE  YHUBEPCATbHBIMH  Y4eOHBIMU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'IﬂTI/IBHI)IMI/I HeﬁCTBHﬂMH.

OBJIaI[eHI/Ie yHHBepcaHbeIMl/l y‘lCﬁHI)IMI/l MOo3HABaATCJIbHBIMHA HeﬁCTBHﬂMH:

1) 6a3oBble JJorMUYecKUE AeHCTBUSI:

CaMOCTOSITEIBHO  (OpMYJIUpPOBAaTh M aKTyaJW3UpOBaTh MPOOIEMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPENETIATh MU JACATEIHHOCTH, 3aaBasi apaMeTpbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTh
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJb30BaTh TIPU OCBOCHHHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISITH
XapaKTepHbIe TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIaCCU(UKAIIMU BEIIECTB U XUMHYECKUX PEAKITU;
yCTaHaABJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTDH JIOTHYECKHE PACCYyKIeHUs (MHAYKTUBHBIC, ICIYKTUBHBIC, MO AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH BHIBOJBI U
3aKJIIOYEHUS,

MPUMEHATh B IMpOLIecCe TO3HAHMS, HUCIOIb3yeMble B XHMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, MPe0OPa30BBIBATh MO/ICIHHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
XxuMHuueckas ¢GopMmyna, YpaBHEHHE XHMHUYECKON peaknuu — TMpU pEHIeHUH Y4eOHBIX
MTO3HABATENIBHBIX W MPAKTUYECKUX 3aJ1ad, MPUMEHATh Ha3BaHHBIE MOJCIIbHBIC IMPEACTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKIX PEAKIIHIA;
(dbopMynupoBaTh LT U 33/1a4H HUCCIIEIOBAHUS, HCIIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTENILHO
chopMynUpPOBaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTa T[IO3HAHUS ¥ OCHOBBI IS
(hopMHUpOBaHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HaBBIKAMU CAMOCTOSITENILHOTO  IUIAHUPOBAHMSI M TMPOBEIEHUS  YUCHHUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QOopMyIHpOBaThH OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB MCCIIECIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTUYET O MPOJEIAHHOM
pabore;

MpHOOpETaTh OMBIT YUEHUYECKOH HCCIIEIOBATENILCKON U MPOCKTHOW NIEATEIBHOCTH, TPOSBISAThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENILHOMY IOHMCKY METOJIOB PEIICHUs MPAaKTHUECKUX



3aja4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUSI.

3) padora ¢ nungopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHWMKAX HHGpOpMANMU (HAYYHO-TIOMYJSpHAs JUTepaTypa
XMMUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE MocoOusi, pecypcsl MHTepHera), aHaIM3UPOBATH
MHOOPMALMIO PA3TUYHBIX BUAOB MU (OpPM TpencTaBICHUS, KPUTUYECKH OLEHHUBATh €€
JOCTOBEPHOCTH U HETIPOTUBOPEYHUBOCTb;

dbopMynHupoBaTh 3ampockl W TPUMEHATH pPA3IMYHBIE METOABl TPU TIOMCKE © OTOOpe
nHbOopManKy, HeOOXOIMMO [T BHITIOJIHEHUS YU4eOHBIX 33/1a4 ONPECIEHHOTO THTIA;
npuoOpeTaTh OMBIT HCIOJB30BaHUA HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH |
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMpPATh ONTUMANbHYI0 (OopMy TpeAcTaBieHUs HHPopMauu (CXeMsl,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAQUECTBE CPEJICTBA MPU padOTe ¢ XUMHUYECKOW MH(pOpMAIHEH:
MPUMEHATh MEXIpeaMeTHbIe (pU3nUecKre U MareMaTuyecKue) 3HaKu M CHMBOJIBI, (POPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.
OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

3aJaBaTh ~ BONpPOCHI MO  CYyIIECTBY  OOCyXJaeMod  TeMbl B  XOJe  Juasora
W/WIHA JTUCKYCCUH, BBICKAa3bIBaTh HJEH, (OPMYIHPOBATH CBOW MPEUIOKECHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPE/ITIOKESHHON 3a1a4H;

BBICTYIIaTh C TMIPE3CHTAIlMel pe3y/bTaTOB ITO3HABATEIBHON JIESATETHHOCTH, TOJTYYEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJHEHUH XHMHUYECKOTO
OKCTIEPUMEHTa, MPAKTUYECKON padOThl TO HCCIIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu yaeOHOTO MIPOEKTa u (dhopmMynHpoBaTh BBIBOJIBI
[0 pe3yiapTaTaM MPOBEACHHBIX HCCIEIOBAaHUM IMyTéM COrJacoBaHUA NO3UIMI B XoJe
00Ccyx1eHHsI 1 0OMEHAa MHCHHSIMHU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJISITUBHBIMU 1eiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaThb M OCYLIECTBJISTH CBOIO IO3HABATENIbHYIO JESTEIbHOCTD,
ompezenss e€ LeNM U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh
npeaaraeMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIEN0BATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pPEIIEeHUsS C YIETOM IMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEILHOCTH Ha OCHOBE CaMOaHalIM3a U CAaMOOIICHKH.
MNPEIMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:
cOpPMUPOBAHHOCTh MPEJCTABICHUM O XUMUYECKOW COCTABISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHOM TPAMOTHOCTH, HEOOXOJMMOUN [UIsl pelIeHUs
MPAKTUYECKUX 3a/7a4 M SKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpefe;

BJIaJICHUE CHCTEMOW XMMMYECKMX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIMOJAraroIlue MOHSTUS
(XMMHUYECKHI »JIEMEHT, aTOM, JJIEKTpOHHas o000Jo4YKa aToMa, MOJIEKYyJla, BaJEHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH O0O0BEM, yIJIEpOTHBIH  CKEJerT,
(GyHKLIMOHATBHAS TPYIIa, pajuKan, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,
YIJI€BOJOPOBI, KMCIOPOA U a30TCOAEPIKAIINE COSAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE COSTMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB  A. M. byrnepoBa, 3akoH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI S3bIK XUMHUHM;, MUPOBO33PEHUYECKHE 3HAHMS, JIe)KAIIMe B OCHOBE NMOHMMAHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOIMYECKHE CBEIEHHs O CBOMCTBAX,
cocTaBe, MOJyYeHUH M 0€30MaCHOM MCMOJIb30BaHUM BAKHEUIIINX OPraHMYECKUX BEIECTB B OBITY



U IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMCHHI BBHISBISTH XapaKTEpPHBbIC MPU3HAKH TMOHSATHHA, yCTAaHABIMBATH UX
B3aUMOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOLIME MOHATUS IPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XHMHUYECKYI0 CHUMBOJIMKY [UII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIEHHOM) (OpMYJT OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKIWN, U3rOTABIMBATh MOJEIIM MOJIEKY] OPraHUYECKUX BEIIECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAaHABIWBATH IPHHAUICKHOCTh W3YYCHHBIX OPTaHHYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OMNpPENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(YyrieBonopoJipl, KUCJIOPOJ M  a30TCOJAEpXKAIUE COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COEIMHEHMs), JlaBaTh UM Ha3BaHusd no cucreMarnueckoir HoMmeHkiatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIC HA3BaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHIICH, MPOTIHIICH,
alleTUJIeH, STWIEHIJIUKOJb, TIULEPUH, (PEeHON, (QopManblIeruj, aleraibAeruj, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€ApUHOBAasl KUCIOTA, TIIIOKO03a, (PpyKTo3a,
Kpaxmal, 1IeJUT0JI03a, TJINIUH);

chOpMUPOBAHHOCTh yYMEHHS OIPEACNATh BHIbI XUMHUYECKOW CBA3M B OPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHSITH TIOJIOKEHUSI TEOPUU CTPOCHUSI OPTAHMYECKHUX BEIIECTB
A. M. bytnepoBa 1yisi 0OBSCHEHHS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHMsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh COCTaB, CTPOEHHUE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBa TUIHMYHBIX MPEACTaBUTENECH pa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH,
9TaH, ATWJICH, TPONWJICH, aleTWwieH, OyramueH-1,3, metunOyraamen-1,3, OeH30JI, METaHOI,
3TaHOJI, STHJICHTJIMKOb, TIUIEPUH, (DeHOI, aleTanbAerua, MypaBbHHAsE U YKCYCHasl KUCIIOTHI,
[JII0KO03a, KpaxMmaj, IeJUII0103a, aMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATH T'€HETHYECKYIO
CBSI3b MEXKIY HUMU ypaBHEHUSIMU COOTBETCTBYIOUIMX XUMUYECKHX PEaKIM C UCIOIb30BaHHEM
CTPYKTYPHBIX (hOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJOPOJHOTO CHIpbi (HE(TH,
MPUPOIHBIN Tra3, yroib), CIOCOOBl WX MEPEepadOTKU U MPAKTUUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI NMPOBOJIUTH BBIYUCIECHUS MO XMUMHYECKUM YypaBHEHUSIM (Macchl,
00bEMa, KOJMYECTBAa HMCXOJHOTO BEIIEeCTBAa WM MPOAYKTa PEaKUUu MO H3BECTHBIM Macce,
00BEMmY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELICCTB
WJIH MPOJYKTOB PEaKIIUU);

cOpMUPOBAHHOCTh YMEHHI BIAJE€Th CHCTEMON 3HAHUH OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUI
(maOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATUS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COONIONATh TpaBWiIa TOJIB30BAHUS XHUMHYECKOW TMOCYIOH U
nabopaTopHbBIM 000PyIOBaHKEM, a TAaKXKe MpaBuiia 0OpalleHus ¢ BeECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBIOJIHEHUIO JTa00PAaTOPHBIX XUMHUUYECKUX OTBITOB;

chOpMUPOBAHHOCTh, YMEHHUW TUIAHUPOBATh M BBIMONHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIEeCTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHBbIC pEaKIMU OPraHMYECKUX BEIIECTB, JCHATypalus OelKoB MpHu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUHU C MPABHIIAMU TEXHUKH 0€30MacCHOCTH
mpu oOpallleHny ¢ BEIIeCTBaMU M JTA00OpATOPHBIM O0OpPYIOBAHUEM, TIPEICTABISTH PE3YIbTATHI
XMMHYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUi U
(hopMynUpOBaTh BHIBOIBI HA OCHOBE ITUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOM nH(popMaluu, IHTEpHET U IPYTHX);



c(hOpPMHUPOBAHHOCTh YMEHUH COOMIONATH MpaBUiIa IKOJIOTUYECKH [EIeCO00Pa3HOTO MOBECHMS B
OBITYy W TPYAOBOW JCSITENHLHOCTH B IENSIX COXPAHEHHUS CBOETO 370POBbS M OKPYXKAIOUICH
MPUPOJIHOM CpeJibl, 0CO3HABaTh OMACHOCTh BO3JECHCTBUS Ha JKMBBIE OPraHU3MBbI ONPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAs cMbIch mokaszarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYE€I0BEKa;

UL OOyYArOMIMXCSl ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS: YMCHHE NMPUMCHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIICCTB U XUMHUCCKUX SIBJIICHUN;

JUIS CJCTIBIX W CIA0OBUAAIINX OOYYAIONMIUXCS: YMEHHUE HCIOIb30BaTh PEIbePHO-TOUCTHYIO
cucremy obo3nauenuii JI. Bpaiins muist 3anucu XUMUYIeCKUX GOpMYIIL.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0I1as 1 HeOpraHuyeckast XuMHUsh» OTPAKAIOT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOM COCTaBISAIOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHHUN MPUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPAKTUYECKUX 3a7ad M HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M
MPUPOIHON Cpee;

BIIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE TOHSTHUS
(XMMHYECKHI 2]IEMEHT, aTOM, M30TOTII, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIM ATOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJIAPHBIN O0O0BEM, BaAJEHTHOCTH, OJJIEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBaJEHTHAs, WOHHAs, METaJUINYeCKasi, BOJOPOJHAsS), KPHUCTATUYECKAs
peméTrka, TUOBI  XUMHUYECKHX  PEaKIHi, pacTBOP,  AJIEKTPOJUTHI,  HEIICKTPOJHUTHI,
ANEKTPOJIUTAYECKAS JTUCCONMAINS, OKUCIUTEIb, BOCCTAHOBHTENb, CKOPOCTh XHUMHUYECKOU
peakiuy, XWMHYECKOE pAaBHOBECHE);TCOPUH U 3aKOHBI (TEOpUsl  DIEKTPOJTUTHUECKOU
aucconuranuu, nepuoandeckuii 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUs DHEPIUU MPU XUMHUUYECKHX PpEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAIIHE B OCHOBE NOHMMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUECKOMN AESITETbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTE€pHbIC MPU3HAKK IMOHSATHH, yCTaHABIMBATh HUX
B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOLME MOHSTHS IPU OMNHCAHUUM HEOPraHUYECKHUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHUN HCIOIb30BaTh XUMUUECKYI0 CUMBOJIUKY UISI COCTaBiIeHUs (HOPMYI
BEILIECTB M ypaBHCHHA XUMHUYECKUX peakiuii, cucremarndeckyro HoMmeHknarypy (IUPAC) u
TpUBUAIbHBIC Ha3BaHUS OT/EIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIH ra3, YriIeKUCIbINA ras,
aMMHUaK, raiméHas U3BeCTh, HeraliéHas U3BeCTh, MUThEBAs COAA, TUPUT U APYTrHe);
chOpPMUPOBAHHOCTh YMEHHI OMNpEeAeNsATh BAJICHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BEIECTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAJUIMUecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEUIECTB M0 UX
COCTaBy K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHHWH (TpOCThIe BElIeCTBA — METalUlbl U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);
chOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Mepuoanydeckoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENBHYIO U TIPOTHOCTHYECKYIO (DYHKIIHH;
chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX
anemeHToB 14 mnepuonoB Ilepumonnueckoid CUCTEMBI XUMHUYECKHUX 3ieMeHTOB  /JI.
W. MenpeneeBa, HUCHOJb3ys MOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTAIINY, «IHEPIETUUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKUX D3JIEMEHTOB M HX
coelMHEHU 1o mepuojam u rpynnam l[lepuoauueckoil CUCTEMBl XUMHYECKUX 3J€MEHTOB /.
H. Menneneera;



c(OPMHUPOBAHHOCTh YMEHHUH XapakTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BELIECTB Pa3/IMYHbIX KJIACCOB, MOATBEP)KJIATh CYILIECTBOBAHHWE I'€HETHYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BELIECTBAMHU C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUI;

Cc(OPMHUPOBAHHOCTh YMEHHUS KIacCU(DUIMPOBATh XUMHUYECKHE PEAKUUU MO0 pa3IMyHbIM
npu3HaKaM (YUCIIy W COCTaBy pEarupyrolnxX BeEMIeCTB, TemioBoMy 3ddekry peaxnum,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aropa);
c(OPMHUPOBAHHOCTh YMEHHI COCTABJIATH YPaBHEHHWS PEAKUWH pa3IMYHBIX THUIIOB, IMOJIHBIE U
COKpAaIEHHbIE YPAaBHEHUs pEaKUUid HMOHHOTO OOMEHa, yUMTHIBas YCIOBUS, IIPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOIATBEP)KIAIOIINE Ka4eCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHUX BEIIECTB, PACIIO3HABATh OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLINE
B BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHMI pacKpbIBaThb CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpPMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapakTep CMELIEHHs] XMMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh XUMHUUYECKHE MPOLIECCHI, JIeXKAIlUe B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpMUPOBAHHOCTh
MpecTaBiIeHU 00 OOMMX HAyYHBIX MPHUHIMIIAX M IKOJIOTHYECKHX IMpoOieMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHMM NMPOBOJUTH BBIUYUCIIECHUS C HCIOJIb30BAHUEM IMOHSATHS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN T'a30B MPH XUMUYECKUX PEAKIHIX, MAcChl
BEIIECTBA UM 00BbEMaA ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO
U3 YYacTBYIOIIMX B pEaKIUU BEIIECTB, TEIUIOBOro 3¢(dekra peakiuy Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACCHI BEIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHHMI COONIOAATh TpaBUjia TOJB30BAHHUS XUMHUYECKOW TOCYI0H W
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH  OKCIIEPUMEHT
(paznmokeHue MepoKcHIa BOAOPOJa B MPUCYTCTBUU KarTajau3aTopa, OIPENEICHHE CPEabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro OoOMEHa, KayeCTBEHHbIC pEaklUUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHHE SKCIIEPUMEHTAIbHBIX
3amau mo Ttemam «Mertamiby u «Hemeramnel») B COOTBETCTBUU C TMPABUIAMH TEXHUKHU
0€30MacHOCTH Mpu 0OpallleHU! ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPE/ICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
JPYrux);

c(OPMHUPOBAHHOCTh YMEHUI COOII0ATh MpaBKiia 3KOJIOIMUYECKH 11eJIECO00Pa3HOTO MOBEACHUS B
ObITY M TpPYIOBOM JESATEIBHOCTH B IENSAX COXPAHEHHs CBOETO 3/I0POBbS U OKpY)KarowLleH
IIPUPOJHOMN Cpebl, OCO3HABATH ONACHOCTh BO3JECHCTBHUS Ha JKUBBIE OPIaHU3MBI ONPEICIEHHBIX
BEIIECTB, MOHUMas cMbIch nokazatens [1JIK, moscHATs Ha mpuMepax crocoObl YMEHbIICHUS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M UYEJIOBEKA;

IUIsL 00y4aroIKXCsl C OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE NMPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUYECKUX SIBICHUH;

JUIL CIeNbIX W CcHabOBUAAIIMX OOYdYalOIIMXCS: YMEHHE MCIIOJIb30BaTh pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



3. TemaTn4yeckoe MJIAHUPOBAHUE

10 KJIACC
KoangecTBo yacos D1eKTPOHHbIE
Ne HaumenoBaHue pa3zeioB 1
Kontpoabnsie | IIpakTnueckne (nud-posbie)
n/m | TeM MPOrpamMMsl Bcero
padoThI padoThI o0pa3oBa-
TeJbHBbIC
pecypcesl
Pazgen 1.TeopeTuyeckue 0OCHOBBI OPraHU4eCKOi XUMMHU.
1.1  [[Ipeamer opraHuyecKou 3
xumuu. Teopust cTpoeHHst
OpPTaHUYECKUX COCAMHEHUI A.
M. Bytieposa
Paznen 2.YriieBonopoasl.
2.1  [[IpenenpHbIE YTIEBOAOPOIBI |2
— aJKaHbI
2.2  |HenpenenbHble 6
[YTJIEBOIOPOJIBL: AJIKEHBI,
AJTKaIMEHBI, ATKUHBI
2.3 |Apomaruyeckue 2
YTJIEBOOPOJIbI
2.4  [IpupoaHble HCTOYHHUKH 3 1
YTJIEBOJOPOZIOB U UX
repepadoTKa
Pa3nen 3.Kucaopoaconepskaniue oprannieckue coequHeHHI.
3.1  |Couptel. ®enon 3
3.2  |Anpaeruasl. KapOoHOBBIC 7
KHUCIIOTHL. CIIOKHBIE 3(UPEI
3.3 YrueBoasl 3 1
Pa3znen 4.A30Tcoep:kamue opraHudeckue coeTuHeHus .
4.1  |AMuUHBI. AMUHOKHCIIOTBI. 3
benku
Paszpnen 5.BbicokoOMO/1eKY/IsIPHbIE COCIMHEHUS.
5.1  [lmactmaccel. Kayuykn. 2
BonokHa
OBIIEE KOJIMYECTBO 34 2
YACOB I10 ITPOI'PAMME
11 KJIIACC
Ne HaunmeHoBaHMe pa3jieJioB U Kouriectso Hacos JaeKTponmuLie
Kontponbubie | IIpakruyeckue | (uud-poBbie)
n/m | TeM NMPOrpaMMbl Bcero
padoThI padoThI o0pa3oBa-
TeJIbHbIC
pecypcbl
Pazpnen 1.Teoperudyeckne 0CHOBbI XMMHH.

11

CTpoeHue aTOMOB.
[Mepuonuueckuii 3aK0H U
[Mepuonuueckas cucrema
XUMHYecKuX dneMmeHToB . U.
MengeneeBa




1.2  |Crpoenue BemecTBa. 4
MHuoroobpasue BelecTs

1.3  [Xumuueckue peakiuu 6

Pa3nen 2.Heopranuveckast XumMus.

2.1  |Meramibt 6

2.2  |Hemerayisl 9

2.3  |CBs3b HEOPTAHUYECKHX U 2
OpPraHNYEcKHX BELICCTB

Paznen 3.XuMus v JKM3Hb.

3.1 UMHUS U KU3Hb 4
OBLIEE KOJIMYECTBO 34

HYACOB I1O ITPOI'PAMME




