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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUHU Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanum», TpeOOBAaHWI K pe3yiabTaTaM OCBOCHUS (QelepaibHON 00pa3oBaTeIbHOM
nporpaMmsl cpeanero odmero oopazosanus (POII COO), npencrapneHHbIX B DeepaibHOM
rocygapctBeHHOM oOpazoBarensHoM cranaapte COO, ¢ yuérom Konneniuu mpenoiaBaHus
yueOHoTo npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii @eneparnmm,
peanM3yommMX OCHOBHBIE 00pa3oBaTelbHbIE NPOTPAMMBI, U OCHOBHBIX IIOJOKCHUH
«Crpaterun pasButusi BocnutaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 ronga»
(Pacnopsbkenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKEe MPOrpaMMBbl MO XUMHH, K ONPEACICHUI0 OOIIeH
cTpaTerui OOYYEHHWs, BOCIHTAHUS W Pa3BUTHA OOYYaAIOUIMXCS CpPEICTBAMHU YUeOHOTO
npenMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM YpOBHE COCTABMIJIM KOHIIENITYyaJIbHBIE
nojoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COJEp)KaHHs, PEe3yJIbTaTOB
o0Oy4eHus U TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHME, II0JIy4a€MO€ BBIIMYCKHUKaMU 00I11e00pa3oBaTeabHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpINAIONINM ATAIOM PEaH3aluy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPUCYIINX IEJIOCTHOW CHUCTEME XHUMHYECKOTrOo 00pa3oBaHWsA. DTH LEHHOCTH
KacaroTcsi TO3HAHUS 3aKOHOB MIPHUPOIBI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJlOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
NpUPOJHON cpene. Peammsyercss xumudeckoe oOpazoBaHHE OOy4arOIIUXCS Ha ypPOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeameTa «XUMUs», COACpKAHUE U
MOCTPOCHUE KOTOPOTO OMpPENENCHbl B MpOTpaMMe MO0 XUMHUHU € YYETOM CHEHU(PHUKU HAyKd
XUMHH, €€ 3HAYCHUsI B TIO3HAHUH MPHUPOJIBI U B MaTepUalbHON KHU3HU OOILECTBA, a TAKXKE C
y4€ToM OOIMIMX IeNeld W MPUHLHUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpennero obmiero oopazoBanus B Poccuiickoit @eneparun.

XUMHSA Kak »JIIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi poJjib B
COBPEMEHHOM IMBUIIM3ALIUY, B CO3JJaHIUH HOBOI 06a3bl MaTepUaIbHON KyIbTYpbl. OHA BHOCUT
CBOM BKJIaJ B (pOpMHpOBaHHE PAIIMOHATHLHOTO HAYYHOTO MBILIUICHHUS, B CO3JaHHUE LIEJI0CTHOTO
Mpe/cTaBiIeHus] 00 OKpY)KalollleM MHUpE KaK O €AMHCTBE MPHUPOJAbI U YeJOBEKa, KOTOPOe
(dbopmMupyeTcsi B XMUMHUU Ha OCHOBE IOHMMaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa,
OCO3HAHHS B3aUMOCBSI3U MEXJy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0JacTsIMH MIPUMEHEHHUS.

TecHo B3auMOJIEHCTBYS C JPYrMMU €CTECTBEHHBIMH HayKaMHd, XUMHS cTajia
HEOTHEMJIEMON YacCThbI0 MUPOBOH KYJIbTYphI, HEOOXOJIUMBIM YCIOBHEM YCIEIIHOTO TPyAa U
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XMMHUS KaK HayKa cO3ujaTellbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBieHa Ha pelleHue rI00albHBIX MpoOJeM YCTOWYHBOTO
pa3BUTHUS 4YEJOBEYECTBA — CBHIPbEBOM, HHEPreTMYECKOM, MUIIEBOW, SKOJOTHYECKOU
0€30MacCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTBeTrcTBUUM ¢ OOLIMMHM IEJIIMU U MPUHIMIIAMH CpeJHEero oOlIiero oopa3zoBaHus
cogepxkanue mnpeamera «Xumus» (10-11  kmaccel, 0a30BbIii  ypOBEHb HM3y4YEHUs)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYI MOJArOTOBKY OOydJaroLIuxcs,
HEOOXO/JMMYI0 UM Juld BBIpaOOTKM MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEHIHOTO
BKJIFOYEHUSI B JKU3Hb COLMYMa, NPOJOJDKEHUS 00pa3oBaHMsS B pa3IMYHbIX 0OJacTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEHL.

CocCTaBnsIOMMUMHU TpeaAMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckast
xuMus» U «OOImas M HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUs



KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHUU 110 HEOPraHUYECKON XUMUH (C
BKJIIOYCHHEM 3HAHUU M3 OOIIeld XUMUHM) M OpraHudeckoil xumuu. GopmMupoBaHUEe NaHHOK
CHCTEMBI 3HaHUI NMPHU U3y4EHUH MpeaMeTa 00ecIieqrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3usi BEIECTB Ha OCHOBE OOIINX MOHITHHN, 3aKOHOB M TEOPHIA XUMUH.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas XuUMHus» copmMupoBaHa B IporpamMme IO XMMHH Ha OCHOBE CHCTEMHOIO
MOJIX0Aa K M3YYEHHUIO y4yeOHOTo marepuana u oO0ycJOBIIEHA MCTOPHYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUW Ha ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. TakK, B Kypce OpraHu4eCcKon
XMMHMM BELIECTBA pPAacCMaTpUBAIOTCSI Ha YPOBHE KJIACCHUUECKOM TEOpUU CTPOCHUS
OpraHMYECKUX COEAMHEHMUM, a TaKKEe HAa YpPOBHE CTEPEOXUMHUYECKMX U DIIEKTPOHHBIX
MIpe/ICTaBICHU 0 cTpoeHuH BelecTB. CBeleHNs 00 M3yd4aeMbIX B Kypce BELIECTBaX JaroTcs
B Pa3BUTHHM — OT YIJIEBOJAOPOJOB JO CJOXKHBIX OMOJIOTMYECKH AKTUBHBIX COEAUHEHUH. B
Kypce OpraHMYecKOM XMMHUU TOJTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero o0pa3oBaHUsl TIEPBOHAUATIbHBIE TMPEACTABICHUS O  XUMHUYECKOW  CBS3H,
KJIaCCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMUS,
0 XMMHUYECKOW PEaKIINH.

[Tox HOBBIM yriOM 3peHUs B IpeaMmeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBaeTCs
M3YYECHHBII Ha YypOBHE OCHOBHOTO o00miero oOpa3oBaHUSl TEOPETHUECKUH MaTepuan u
(akTosOoruuecKue CBEACHUSA O BEIIEeCTBAX W XUMHUYEeCKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmasi 1 HeopraHuyeckas: XUMUs» OOydarolUUMCsl MPEAOCTaBISAETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX M METOJI0JOTHYECKUX
MO3ULMH, TIyOXke TMOHATh HCTOPHUYECKOe HU3MEHeHHe (YHKIMA 3TOro 3akoHa — OT
00001I1aroIIeH 10 0OBACHSIONIEH M MPOTHO3UPYIOIIESH.

Ennnas cucteMa 3HaHMH O BaXKHEMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TIPUMEHEHUM, a TaKKE€ O XUMHUYECKUX PEAKIMAX, MX CYIIHOCTHM M 3aKOHOMEPHOCTSX
NMpOTEeKaHus JomnoJiHsgeTca B Kypcax 10 u 11 knaccoB anemMeHTaMu CoJiepKaHusl, UMEIOIIUMU
KYJBTYpPOJIOTHYECKUN M MPUKIAAHOM XapakTep. DTH 3HAHUSA CIOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, DACKpBIBAlOT €€ POJb B II03HABATEIBHOU H
IIPAKTUYECKON AEATEIIbHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMSI K IpOLECcCy
TBOpYECTBAa B OOJACTH TEOPUUM M MNPAKTHUECKUX NPUIOKEHUH XHUMHUH, IOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCA B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpoliemax,
CBSI3aHHBIX C XMMMEH, KPUTUYECKH OCMBICIMBAThb HH(POPMALUIO U NPUMEHATH €€ i
NONOJHEHWs] ~ 3HAHUM,  pPEIIEHMs]  HMHTCIUIEKTYalIbHBIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBAaTeNIbCKUX 3a7au. B menom conep:kanue ydeOHOro mpeamera «XUMHsD JTaHHOTO
YPOBHSI U3Y4€HHsI OPUEHTHPOBAHO Ha (POPMUPOBaHUE y OOYUAIOIIHUXCSI MUPOBO33PEHUECKON
OCHOBBI JJIs1 TOHUMaHUA (GWIOCOPCKUX UAEH, TaKMX Kak: MaTepualbHOE €IUHCTBO
HEOPraHM4eCcKOro ¥ OPraHu4ecKoro Mupa, 00ycIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM
U CTPOCHHUEM, IO3HABAEMOCTb IPUPOJHBIX SBICHUM IIyTEM OKCIEPUMEHTA M PELIEHUS
IIPOTHUBOPEUUIl MEXAy HOBbIMU (paKTaMM U TEOPETUYECKUMHU MPENOCHIIKAMH, OCO3HaHHE
PO XHMMHUHM B pEIIEHUH OHKOJOTMYECKHX TMpolieM, a Takxke mpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B muane pemieHus 3ajad BOCIMTAHMS, PA3BUTHS U COLMAIM3ALMU OOYdYarOIIMXCS
MPUHATBIE MTPOIPaMMOM MO0 XMMHUHU MHOJAXOJbI K ONPEAEICHUIO COAEP)KAHUA U IOCTPOCHUS
npeaMera NpeaycMaTpuBalOT — (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4eOHBIX  JI€HCTBMIA,
UMEIoIKX 0a30BO€ 3HAUEHHUE Ul Pa3IMYHbIX BUAOB AEATEIBHOCTU: PELIeHUs HpoOieM,
MOMCKa, aHanu3a M oO0paboTKM HMH(OpMaLUM, HEOOXOOUMBIX AT HMPUOOPETEHUs OIbITa
MIPAaKTUYECKOH M HCCIIEIOBATENIbCKON JESITEIbHOCTH, 3aHMMAOIIEH BaXXHOE MECTO B
MIO3HAHUU XUMUHU.



B mpakTuke mpernosaBaHus XHMUU KaKk Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
TaK M Ha ypPOBHE CpEAHEro oOmero oO0pa3oBaHMs, NMPHU ONPEICICHUM COACPIKATEIbHOM
XapaKTEPUCTUKU LIeJIeH M3y4eHUsl MpeaMeTa HalpaBlICHUEM MEPBOCTEIIEHHONW 3HAYMMOCTU
TPaJMLIMOHHO MpPU3HAETCS (OPMHUPOBAHUE OCHOB XHMHUYECKOM HAayKHM Kak o00yacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOU KyJabTypbl. C METOAMYECKOW TOYKM 3pEHUsT TaKOW TMOJIXO0J K
OTPEJICNICHUIO LIEJIeH N3YUEHUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUSI TJIABHBIMH LIEJISIMU U3YUEHHUs MpeaMeTa « XUuMUsh Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GopMHUPOBAHHE CHUCTEMbl XUMHUYECKHUX 3HAHUW KaK Ba)KHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KITFOUEBbIE MOHITHS,
dbyHIaMEeHTaIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE U
MMOHMMAaHHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (¢dopMHUpOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHYECKHX  peaklui, HEOOXOMWMBIX JJId  NPUOOPETeHUS  YMEHUU
OPHEHTHPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SBJICHHUH, MMEIONIUX MECTO B
MIPUPOJIE, B TPAKTUYECKON U TOBCEIHEBHOM )KU3HU;

® pa3BUTHE YMEHHUH U CIOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM H
O0OBSICHEHHEM XMMHUYECKOTO HKCIEPHMEHTa, COOJIOJEHHEM MpaBUJl 0e30MacHOro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atum, copepkarenbHas XapaKTepUCTHKA LeleH U 3a/1a4 U3y4yeHus npeaMera
B MporpaMMme IO XUMHHM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CHCTEME CpeAHero o0iiero oopazoBanus. CeroHs B MPEnoaBaHUU XUMUU
B Oousbliell cTenmeHH OTAAETCA MNPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHus
0oOy4YeHMs, OPHUEHTUPOBAHHOW Ha TOJTOTOBKY BBIMMYCKHUKAa 001I€00pa3oBaTeIbHON
OpraHu3aliy, BJIaJCIOUIEro He HAaOOpOM 3HaHUM, a (YHKIHOHAIBHONW TPaMOTHOCTHIO, TO
€CTh Ccroco0aMi U YMEHUSIMU aKTUBHOTO IMOJTYYEHUS 3HAHUN M MPUMEHEHUS UX B PeajbHOU
YKU3HU JJIs PEIIeHUs] MPAKTUUECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu u3ydyeHuu mnpeaMera «XUMHS» JTOMHHHPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanuss OOyJalomMXCS K YCJIOBHUSIM JUHAMHMYHO Pa3BUBAIOLIETOCS MHPA,
(dbopMHUpOBaHHE HHTEUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe y OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),
UMEIOIUX YHUBEPCAIbHOE 3HAYCHHE [UIS Pa3IUYHBIX BUIOB JICATEIHHOCTH: pPELICHUs
npoOJieM, TOKMCKa, aHaIu3a U 00pabOTKM MH(POPMAIMKM, HEOOXOAUMBIX IS MPUOOpPETESHUS
OTIbITa JIEATEIILHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHHHM XMMHH, a TAKKe IS
OLICHKH C TO3HMIMNA DKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U
XUMUYECKUX MPOILIECCOB HA OPraHr3M YeJIOBEKa U MIPUPOIHYIO CPELY;

pa3BUTHE I[IO3HABATEJIbHBIX  MHTEPECOB, HHTEJUIEKTYaJIbHBIX W  TBOPUYECKHUX
CrocoOHOCTEeH 00yyaromuXxcs: CIIOCOOHOCTH CaMOCTOSTENIbHO MPHUOOpPETaTh HOBbIE 3HAHUS
M0 XUMHHU B COOTBETCTBHH C XH3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIB30BATh COBPEMEHHbBIE
nH(OpPMAlIMOHHBIE TEXHOJOTHH IS TOWCKAa W aHalu3a yueOHOW M Hay4YHO-TIOMYJSIPHOMN
nH(OPMALIUY XUMUYECKOTO COJIEPIKAHUS;



¢dopMupoBaHHEe ¥ Ppa3BUTHE Yy OOYYAIOUIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS,, HAOMIOAATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO
HCO6XOZ[I/IMBI, B 4YaCTHOCTH, IIPU IUTAHUPOBAHUHU U ITPOBCACHHUU XUMHUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE y oOyuaroumuxcs yOexJAEHHOCTH B I'yMAaHHUCTHUYECKOW HamlpaBJICHHOCTH
XAMUHM, €€ BaXHOW pOJM B pEIICHHH TIOOAIBHBIX MPOOJIEeM  palMOHAIBLHOTO
MMpHUPOAOIIOJIB30BaAHMS, IMOIMOJHCHUA SHCPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IPHUPOAHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOAWMOCTH OEpeKHOTO OTHOIICHHS K IPHPOJIE U CBOEMY
3I0POBBIO, a TaKXe MPUOOPETEHUsI OIbITAa HCIOJb30BAHUS TIOJYYEHHBIX 3HAHUM I
IMPHUHATHA I'PaMOTHBIX pCHIeHI/Iﬁ B CUTyallMiX, CBA3AaHHBIX C XUMHWYCCKUMMU SABJICHUSAMU.

B yueOGHOM miaHe cpemHero oOmero o0Opa3oBaHUS TpeAMET «XUMHUs» 0a30BOTO
YPOBHSA BXOJUT B COCTaB HpeI[MeTHOI\/'I oOiacTu ((ECTCCTBGHHO-HaquBIG MMpEaAMETBID».

OOmiee yrcio 4acoB, OTBEAEHHBIX ISl U3YUCHUS XUMHUH, Ha 0a30BOM YPOBHE CPETHETO
obuiero oopazoBanus, cocraniser 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Henemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckod XUMHU: €€ BO3HMKHOBEHHE, DAa3BUTHE M 3HAUYECHUE B
IIOJIyY€HUU HOBBIX BELIECTB U MaTepuasloB. Teopus CTpOEHUS OPraHU4YECKUX COeIMHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE NOJ0XKEHUS. CTPYyKTypHBbIE (POPMYJIBI OPTaHUYECKUX BEILIECTB.
I'omomnorust, nzomepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHHSIX — OJUHApHbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o KiaccupuKalud OpraHudeckux BemiecTB. HomeHkiaTypa
OpraHMYeCKUX COEAMHEHUN (cucTeMaTHdecKas) M TpUBUAJbHbIE Ha3BaHUS BaKHEUIIUX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMeHTAIbHBIE METO/Ibl U3Y4YEeHHSI BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIIEHUE
c oOpa3namMu OpraHM4yecKuX BEUIECTB M MaTepHajlaMd Ha HMX OCHOBE, MOJIEIMpPOBAHHE
MOJIEKYJI OpraHMYeCKUX BEUIeCTB, HAOIIOACHNE U OMHCAHNE IEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPALIEHUIO OpPraHMYECKUX BEIIEeCTB IpPU HarpeBaHUM (IJIaBjieHHE, OOyIJIMBaHHUE U
TOpEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHN pAx. MeTaH W 3TaH — IpocTenIImne
MPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHE M XMMHUYECKHE CBOICTBa (peakUuu 3aMeuieHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psiA. OTWIEH W MpPONUJIEH —
MpoCTelIIe MPEACTaBUTEIN AaJIKeHOB: (U3MYECKHMEe M XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaIOTEHUPOBAHUS, THPATALIMU, OKUCICHHUS U MOJUMEpPU3allui), MOJIyYeHre
Y IPUMEHEHHUE.

Anxanuensl: OyragueH-1,3 u meTmiOyraauen-1,3: cTpoeHre, BAKHEUIIINE XUMUYECKUE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKUU psl. AIETHIEH —
MPOCTEHIINI TPEICTABUTENb AJIKHHOB: COCTaB, CTpOeHHE, (U3MUEeCKHe U XUMHUYECKUE
CBOMCTBa (peakly THIPUPOBAHUS, TAIOT€HUPOBAHUSA, TUPATALlUU, TOPEHHS), TIOTydeHHE U
IIPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (QU3MUYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE U MPUMEHEeHUe. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumudeckue ceolcmea (peaKyuu 2ai02eHUPoSaHUs U HUMpOBaHuUs), NoyyeHue
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTMUecKkas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMYHbIM KjlaccaMm.

[IpupoaHble UCTOUYHUKHU YTIEeBOAOPOJOB. IlpupomHblii ra3 U momyTHble He(TSHBIE
rasel. Hepth n €€ mpoucxoxaenue. CrnocoObl nepepaboTKu He(TH: MEperoHka, KPeKHHT
(TepMHuueCcKUi, KaTamuTHuyeckuif), mumponus. IlpoxykTel mepepaboTku HepTH, HX
IPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHbI yroinb M MPOAYKTHl €ro
nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/IBI U3YyYEHMS BEIIECTB U UX MPEBPAIECHUN: O3HAKOMIICHUE
c oOpa3laMM IUIaCTMacC, KaydykoB M pe3uHbl, Kojulekuuun «Hedte» u  «Yroaby,
MOJEIUPOBAHNUE MOJIEKY]1 YIJIEBOAOPOJOB U  TajJOr€HONPOU3BOJHBIX, IPOBEIEHUE
IPAKTUYECKON PabOThl: MOTYUYEHUE STHIIEHA U N3YYEHHE €r0 CBOMCTB.




Pacuérnsble 3amaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIISCTBA WM TPOJYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIIHH).

Kucaopoacoaep:xainme oprannyeckue coeIuHeHUs!

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHON M ATAHOJI: CTPOCHHE, (QU3NICCKHE U
XHUMHYECKHE CBOMCTBA (PEAKIMH ¢ AKTHBHBIMUA METaJIJIaMH, TaJIOr€HOBOJIOPOIaMH, TOPECHHUE),
IIPUMEHEHHE. BOAOPOIHBIE CBS3M MEXAY MOJEKYJIaMH CHUPTOB. JIeHCTBHME MeTaHOJa H
ATaHOJIa HA OPTaHMU3M YEJIOBEKa.

MHOTOaTOMHBIC CHUPTHI. DTHJICHTIIMKOIh W TJIMIEPHH: CTPOCHHE, (U3UUYECKUE U
XHUMHYECKHE CBOUCTBA (B3aUMOJICHCTBUE CO MICTOYHBIMHA METAJIAMH, KAUeCTBEHHAS PEAKITUS
Ha MHOTOATOMHBIE CIUPTHI). JleiicTBre Ha opraHu3M 4enoBeka. [IpuMeHeHne rimiepruHa U
STHJICHTJIUKOJIS.

®DeHoM: CTpOCHWE MOJICKYNbI, (DU3MUECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpreruibl U kemownvli. DOPMABICTHII, alETaNbJCTHI: CTPOSHUE, (PHU3UYECKHEe U
XHUMHYECKHAE CBOMCTBA (peaKIMyd OKWCJICHHS M BOCCTAaHOBJICHUS, KaY€CTBCHHBIC PEaKIIUH),
MOJTyYeHUE U TIPUMEHEHUE.

OMHOOCHOBHBIE TMpejeibHbIC KapOOHOBBIC KHCIOTHL. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTPOCHME, (PU3NYECKHe M XMMHYECKHE CBOMCTBA (CBOMCTBa, OOIIME IJIA Kiacca
KHCJIOT, peakius sTepudukamnmm), morydeHrue u npuMeHenue. CTeaprHOBas W OJICMHOBAs
KHCIIOTBI KaK TPEJICTABUTEIM BBICIINX KapOOHOBBIX KHCJIOT. MBUTa KaK COJIH BBICIIAX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeHCTBHE.

CnoxHple >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPONN3 CIOXKHBIX
a¢upoB. XKupsl. ['maponus xxupos. [Ipumenenue xupoB. bruonornyueckast poyib )KUPOB.

VYrneBoapl: cocTaB, KiaacCHUKAIMSA YIIEBOJOB (MOHO-, JHU- W TIOJIMCAXapUIIbI).
['mroko3a — mpocTeimmii MoHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIbI, (PU3UYECKUE H
XUMUYECKHEe CBOMCTBA (B3ammojelicTBre ¢ ruapokcuaom meau(ll), okucaenne aMMuadHbIM
pactBopoMm okcuza cepedpa(l), BoccTtaHOBICHHE, OpPOKEHHME TIIFOKO3bI), HAXOXXJICHHUE B
pupoie, IpuMeHeHue, ouonornyeckas poib. Potocunte3. pykTo3a Kak U30Mep TIFOKO3bI.

Kpaxman wu memnono3a kak mnOpupogHble mnoiaumepbl. CTpoeHHe Kpaxmaia u
uemtono3el. dusnueckrue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIN3, KauyecTBEHHas
peaxius ¢ H0JI0M).

DKCIepUMEHTAIbHBIE METObl M3yUEHUsl BELIECTB M MX MPEBPAIICHUIi: MPOBEJICHUE,
HaOIO/ICHUE U OMUCAaHUE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAUECTBEHHBIE
peakIuy OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoja okcuaoM Menu(ll)), MHOroaroMHbIX
cnupToB (B3amMojeiicTBue rimiepuHa ¢ ruapokcuaom Meau(ll)), aapaernmoB (oKucieHue
aMMHauYHBIM pacTBopoM okcuga cepedpa(l) um ruapoxcumom wmemu(ll), B3ammomelicTBue
KpaxMaja C HO0JIOM), MPOBEACHHUE MPaKTUYECKOW paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnpie 3amaun.

Borunicnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKlUU MO M3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCOoIepIKaIe OPTraHUYECKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak am(poTepHble opraHudeckue coenuHeHus. Ousnueckue u
XMMHYECKHUE CBOWMCTBA aMUHOKHCIOT (Ha TpHUMEpe TIIMIMHA). buoioruueckoe 3Ha4YCHHE
aMUHOKUCIOT. [lenTumpl.



Benku kak mpupoIHBIE BEICOKOMOJIEKYISIpHBIE coequHenus. [lepBuuHas, BTopuyHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHWMHYECKHE CBOMCTBAa OENKOB: THIPOJIN3, JICHATYpalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKclepuMEHTaJIbHbIE METO/Ibl M3YUEHHUs BEIIECTB U MX MpEeBpallleHuii: HaOIoAeHue U
ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEIKOB NpPH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomolieKkyJisipHbIe COeIMHEHH S

OCHOBHBIEC TIOHSATHUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COCTMHEHHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNHU, CPEeIHSAs MOJeKyspHas macca. OCHOBHBIE
METO/bl ~ CHUHTE€3a  BBICOKOMOJIEKYJIIPHBIX  COCIMHEHUH  —  [OJUMEpU3auus U
MTOJIMKOH/ICHCALINS.

DKCIepUMEHTAIbHBIE METO/IbI U3YyUEHHSI BEIIECTB U UX MPEBPAICHUN: 03HAKOMIIEHUE
¢ o0pa3namu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNnpeAMETHBIX CBA3€H NpU H3yuyeHUU OpraHuyeckol xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHITHIM,
TaK W TIOHSATHH, SIBISIOIIAXCS CHCTEMHBIMH JUISI OTICIBHBIX TIPEIMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIA.

OO0uue ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBJICHHE, HAy4dHBIH (DaKT, rumoresa, 3aKoH,
TEOpUsl, aHAIMU3, CUHTE3, Kilaccuukalus, MNEepUOJUYHOCTh, HAOIIOJEHUE, H3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®uznka: Marepusi, 3HEpPrus, Macca, aToM, JJIEKTPOH, MOJEKY/la, SHEPreTU4YeCKHit
YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BETUUHHBI
Y €IMHUILIBI UX U3MEPEHHUSL.

buonorus: kimerka, opranusM, ouocdepa, 0OMEH BEIIECTB B opraHu3Me, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorusi: mumieBble TPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO MUTAHUS, MOIOIINE
CpEICTBa, JEKApCTBEHHbIE U KOCMETHYECKHE Ipernaparbl, MaTepuaibl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBHIAS N HEOPTAHUYECKASA XUMMUSA
Teopernyeckne 0CHOBbI XMMHUH

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, HM30TOMBL. JIEKTPOHHAs 000J0YKa.
DHepreTHYecKue YpPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, 0- 9SJIEMEHTHI
OCOOCHHOCTH pACTIPEICIICHHUS JJICKTPOHOB MO OpPOMTANIIM B aToMax JJIEMEHTOB IEPBBIX
YeThIPEX MEePUOA0B. DICKTPOHHAS KOHPUTypaIus aTOMOB.

Ilepuomnueckuit 3akoH u llepuonnueckass cucrema xumuueckux 3nemeHToB I, U.
MenneneeBa. CBs3b MEPUOJUYECKOTO 3aKOHa M Ilepnoguyeckoil CUCTEMbl XUMHUYECKUX
anemeHToB /. 1. MenzeneeBa ¢ COBpEMEHHOU TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH MPOCTBIX U CIOXKHBIX
BEILIECTB I10 TpynnaM U nepuojiaM. 3HaueHHUEe MepUoANUECKOro 3aKOHA B Pa3BUTHHN HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XMUMHUYECKOW CBSA3M (KOBaJEHTHas
HEMoJIApHAs U MOJspHas, HOHHAsI, MeTallIndeckas ). MexaHu3mMbl 00pa3oBaHUs KOBAaJICHTHOMN
XUMHYECKON cBsi3u (OOMEHHBI W JIOHOPHO-aKUENTOpHBIM). BomoponHas  cBs3b.
BanentHoctb. DnekTpooTpuniareabHOCTh. CTeneHnb okucieHus. MIoHbl: KaTUOHBI U AHHOHBI.



BemectBa MOJIEKYISIPHOTO U HEMOJEKYJSPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
cocTaBa BeUIECTBA. TUIBI KPUCTAUNIMYECKUX PEUIETOK. 3aBUCHMOCTb CBOMCTBA BEILECTB OT
TUIIA KPUCTAIMYECKON PEIIETKHU.

[Tonarue o maucnepcHbIX cuctemax. VcTuHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas
JI0JIs BEILIECTBA B PACTBOPE.

Knaccugpukanuss HeopraHudeckux coeavHeHH. HomeHkmatypa HeopraHHYECKHX
BeIIeCTB. ['eHeTHYecKasi CBA3b HEOPraHUYECKHX BEIIECTB, MPUHAICKAIINX K Pa3IUYHBIM
KJIacCaM.

Xumunueckas peakuus. Knaccudukanuss XuMUYeCKUX peakuil B HEOPraHMYECKOH U
OpPraHMYeCKOM XUMHUU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS W
MIpEBPAIEHUs] YHEPTUU TTPU XUMHUECKUX PEaKIIUSIX.

CkopocTtb peakiuu, €€ 3aBUCUMOCTb OT pa3audHbIX (pakTopoB. OOpaTHMble peakluu.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIUAIONIME HA COCTOSHUE XMMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnektponuTrdeckas aucconuanus. CuibHbIe U cinaldbie 3eKTpouThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCNEPUMEHTATBHBIE METObI U3YUYCHHS BEIIECTB U MX MPEBPAIICHUMA: IEMOHCTPAITHUS
tabmui «Ilepronnueckas cucrema xumudeckux anmeMmeHtoB JI. M. MenneneeBa», n3ydeHue
MOJIEIe KPUCTAUIMUECKUX PEMIETOK, HAONIOJCHWE M OIMHMCAaHUE JIEMOHCTPAIIMOHHBIX H
a0OpaTOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUHU KaTaln3aTopa,
ONpPENEICHUE CpEeIbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOPA,
peakiuuu HMOHHOTO OOMEHa), MpOBEAEHUE MpakTHUecKOoN paldoThl «BiusHue pa3iaHuHBIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.

Pacuérhpie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHYECKHX PEAKIUH, B TOM YHCIE TEPMOXUMHUYECKHE
pacy€Tsl, pacU4€THI C UCIOJIB30BAHUEM MOHATHUS «MACCOBAs JA0JIS BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnbl. [lonoxkenne HemeramuioB B Ilepumoandeckoil cucTeMe XUMHUYECKHUX
anemenToB J[. Y. MenzaeneeBa u 0coOEHHOCTH CTpOeHHsI aTOMOB. DPu3nMYecKkue CBOICTBa
HEMETAJJIOB. AJUIOTpONMS HEMETaulIoB (Ha mpuMepe Kuciopoda, cepbl, ¢ochopa u
yIIIepo/ia).

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TajoreHoB, cephl, a3ora, (ocdopa,
yriaepoga M KpPEeMHUSI) U UX COCAMHEHUH (OKCHAOB, KHUCIOPOJCOAEPXKAIIMX KUCIIOT,
BOJIOPOJIHBIX COCAMHEHHUIA).

[IpuMeHeHne Ba)XHENILINX HEMETAIOB U UX COCIUHEHUH.

Meramisl. Ilonoxxenne MeraminoB B [lepuoanueckoil cucteMe XUMHYECKUX 3JIEMEHTOB
. U. MenpneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX O0OJOUEK aTOMOB METaJUIOB.
OO6mue ¢usnyeckue cpoiictBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKHI psf
HaIpsKEHU METaJUIOB.

XVUMHYECKHE CBOMCTBA BAKHEWUIIMX METANIOB (HATpUM, Kajauil, KanblMid, Marfui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Moay4eHus MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHsI BELIECTB W HX MPEBpAIICHHI: U3y4YEeHHE
KOJUIeKIIMH «MeTasulbl U CIUIaBbI», 00pa3lloB HEMETAIJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3ama4, HaOMIOJEHMEe W ONHUCAaHHe JEMOHCTPAlIMOHHBIX H JaOOpPaTOPHBIX OTMBITOB
(B3aumMo1elicTBHE TUAPOKCUAA ATFOMUHUS C PACTBOpPaMU KUCJIOT U IIEJI0Yel, KaueCTBEHHbIE
peaklK Ha KaTUOHBI METAJIIIOB).



Pacuérnsble 3amaum.

Pacuérer Macchl BemecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o0OecrmeueHHWH HSKOJIOTHUYECKOW, DHEPreTHYECKOM U  MHUIIEBOU
0€30IMaCHOCTH, Pa3BUTUU MEIUIMHBEL. [IOHATHE O HAay4HBIX METOJAaX IMO3HAHUS BEUIECTB U
XUMHUUYECKUX PEAKIIUH.

[IpencraBnenns 00 o0OmMUX HAYYHBIX MPHHIMNAX HPOMBIIUICHHOTO TOJTYYeHHS
Ba)KHEHUIIIMX BEILIECTB.

UYenoBek B MHpe BEIIECTB M MATEpUATIOB: BAKHEHIINE CTPOUTEIBHBIE MaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpPHAIIbl I DIEKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHUMHS U 340pOBBE UEIOBEKA: MPABUIJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX INPENApaToB,
IpaBuia 6€30MaCHOTO MCIOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMEeTHBIX CBsI3€l pU N3Y4EeHHUH 00IIel U HEOPTaHWYEeCKOW XUMUHU
B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIIOIIMXCS CHCTEMHBIMM IS OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO [UKJIA.

OO01iue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4yHBIA (DakT, TUIIOTE3a, 3aKOH, TEopus,
aHaln3, CHHTE3, KiIacCUPUKAIMs, MNEepUOAUYHOCTb, HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®u3nka: MaTepusi, SJHEprus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaMOaKTUBHOCTh, MOJIEKYJa, JHEPreTHUECKUd ypPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBa, (DU3MYECKUE BEIWYUHBI M EAWHULBI UX H3MEpPEHUs,
CKOpOCTb.

buonorus: knerka, opraHusM, 3Kocuctema, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XUMH4YECKass  MPOMBIINIJIEHHOCTb,  METAJULYPIUsi,  IPOU3BOJACTBO

CTPOUTCIIbHBIX MaTrcpuaiosB, CENbCKOXO3SIHCTBEHHOE IIpOU3BOJACTBO, numeBas
IMPpOMBIIIJIICHHOCTD, (bapMaHCBTI/I‘leCKaH IMPOMBINIIIEHHOCTh, IPOU3BOJACTBO KOCMETHYCCKUX
npceIiapaTos, IMPpONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuajiosn, QJICKTPOHHAsA

IPOMBIIIIICHHOCTD, HaHOTCXHOJIOI'H.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XMMIMUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOyYarOIIMMUCS
mporpaMM  cpeaHero  obmiero  oOpa3oBaHUs  (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHeIM). HayuHo-MeToanueckoi OCHOBOM Ul pa3pab0TKU MJIaHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI IIPOTpaMM CpEJHEro oOUIEro 0Opa30BaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN
MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-/IEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS MpenMera «XUMHs» Ha YpOBHE CpeAaHero ooOuiero ooOpazoBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE 00YYAIONTUMHUCS POCCUICKOM TPAKIAHCKOM UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMuue MOTHUBALIUU K 00YUEHHIO;

L[EJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUM JMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEN M UCTOPUYECKUX TPaIuIuii 0a30BOM HAYKH XHMHH;

TOTOBHOCTb M CLIOCOOHOCTH 00Y4aIOUIUXCsl pYKOBOJICTBOBATHCS B CBOEH AESITEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, TNPUCYLUIUMHU LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHMS SKOJIOTMUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE PE3yNAbTaThl OCBOECHHS IpeAMeTa «XHUMHsS» JOCTUTAKOTCS B €IWHCTBE
y4eOHOM M BOCHUTATENBbHOM JESATEbHOCTM B COOTBETCTBUM C TYMaHHCTUYECKUMH,
COLMOKYJIBTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMM IEHHOCTSMU M HACATIAMH POCCUHCKOTO
IpaXJaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAamMH U MpaBWJIAMU TOBEACHUS,
CHOCOOCTBYIOUIMMHU  TIpOIlECCaM  CaMOIIO3HAHMs, CaMOpa3BUTUS W HPABCTBEHHOIO
CTaHOBJICHUS JINYHOCTU O0yYaIOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «XUMUA» OTPAKAIOT
c(OpMUPOBAHHOCTH OIbITA MO3HABATEILHOM U MPAKTUYECKON EATEIHHOCTH O0y4YaroUIuXcs
0 peanu3aliy NPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 0O0sI3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABONOPAIKY;

MPEACTABJICHUS O COLUAIBHBIX HOPMax W MPaBUIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH TMPHU CO3/JaHUU Y4EOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX U TO3HABATENbHBIX 3aJ]a4, BBIMIOJHEHUN XUMUYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs], JOTHKY U apryMEHTHI
JPYTUX MPU aHAIKU3E PA3TUYHBIX BUJOB YU€OHOU e TENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIINTAHMA

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACIEAHIO OTE€YECTBEHHOMN
XUMUU;

YBaKEHHsI K MPOILIECCy TBOpYECTBA B 00JaCTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO TOCTHKEHUS HAYKU €CTh Pe3ybTaT JUIMTENbHBIX HAOII0IeHHH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U IPAKTUKOB;



MHTEpeCa W IM03HABATEIbHBIX MOTHBOB B IOJyYEHHH M MOCJIEIYIOUIEM aHau3e
UH(OPMAIIUHU O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CHTYAllMH, CBS3aHHBIC C XUMHUYCCKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSICh Ha MOPAJTHHO-HPABCTBEHHBIC HOPMBI U
[EHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE TOBEJCHHWE W TOCTYNKH CBOMX TOBApPUIICH C TO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIICACTBUIN ITUX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs LIEHHOCTEW 3/I0pOBOrO0 M 0€30MacHOro obpasza *KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3NIECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOJI0/IeHUsT TIPAaBIJI O€30MaCHOTO OOpaIeHusl ¢ BEIIECTBAMH B OBITY, MTOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHWMaHUS IICHHOCTH NPaBWI HHIUBUAYaJIbHOTO W KOJUICKTHBHOTO 0€30IacHOTO
MOBEJICHHSI B CUTYALIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUS TOCIICACTBHIA W HEMPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaAHMS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKON NIESTETBHOCTH,
0O0IIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYIUX BUIAX JACATEITHHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YacTHE B PEIICHUHM TNPAKTHUYECKUX 3aad COIHATBLHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHUI0 Mpodeccuil pa3audyHoTo poJia, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUSA K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAJIBHONW TpPAaeKTOPHUH 0Opa3oBaHUA,
Oynymei mnpodeccun | peamu3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) AK0JIOTHYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKH  II€JIeCOOOpPa3HOr0  OTHOIIGHHUS K MPUPOJIE, KaK HMCTOYHUKY
CYLIECTBOBaHUS KU3HH Ha 3eMIie;

MOHUMAaHHUS  TJ00ANbHOTO  XapakKTepa  JOKOJIOTMUECKUX  MpoOsieM,  BIUSHUS
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMATIBHON CPEeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BaHUSA JOCTM)KCHHM XUMHH [Js peuieHUs
BOIIPOCOB PALMOHATILHOTO MPHUPOA0NOIB30BaAHUS;

AKTUBHOTO HETIPHATHS ACHCTBUNA, MPUHOCAIINX BPe OKPYXKAroIIel IpUpoIHOM cpene,
YMEHHUS MIPOTHO3HPOBATh HEOIaronpusTHbIC JKOJIOTHYECKHE MOCIIEACTBHS
MpeaPUHIUMAEMbIX JEHCTBUI U TPEeIOTBPALIATh UX;

HaJIW4YUs PA3BUTOTO SKOJOTMUECKOTO MBIIIJICHHS, 3KOJOTHYECKONW KYIbTYPBI, OMBITA
NEeSITENFHOCTH  OKOJIOTMUECKON HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA UMH B
MO3HABATEIbHON, KOMMYHHKATUBHOM M COLIMATIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJICOJIOTUU XeMOGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHUS CleUu(UKH XUMHUU KaK HayKd, OCO3HaHHs €€ poiau B (OPMHUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBINIJICHHUS, CO3JaHUM IEJOCTHOTO IMPEACTaBICHUS 00



OKpYXKAIOIllEM MHUpE KakK O €IMHCTBE IIPUPOJbI U 4YEIOBEKA, B IIO3HAHWU IIPUPOJIHBIX
3aKOHOMEPHOCTEH U peIIeHNH MTPOoOJIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAUMMOCTH XMMUH Ui COBPEMEHHOW LMBUJIM3AIMU: B €&
I'YMaHUCTUYECKOW HAMpPaBICHHOCTH U Ba)KHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHallbHON
KYJIbTYpbl, pPELIEHUU TJOOANbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA —
CBIPBEBOM, DJHEPreTUYECKOH, IHINEBONH M HSKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECIIEUEHUHN YCIOBUM YCIIEIHOrO TPyAa M 3KOJOTMYECKH KOM(POPTHON KU3HU
Ka)KJOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: NOHHMAaHMS CYHIIHOCTH METOJIOB IIO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BAThH MOJydaeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHHUS SIBICHUN OKpPYKAIOIIEr0o MHUPA U MPOUCXOAAIIUX B HEM
W3MEHEHUW, YMEHUs JeiaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAyYHBIX ()aKTOB U
MMEIOIINXCS JaHHBIX C LEJbIO MMOJTYYeHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIbHO HCIOJB30BaTh XWMUYECKUE 3HAHUS JJIS pPELICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAEITEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHUIO MU CaMO0OOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHHMIO HOBBIX 3HAaHMH IO XHMHH B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pa3iIMyYHBIX cdepax MnpodeccrnoHanbHON
NESATENBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS Y4eOHOTO TpeaMera «XHMHUs» Ha ypOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBIC 11 (OPMUPOBAHUS MHPOBO33PECHHS 00YJAIOITUXCS MEXIUCITUTIIIHHAPHBIC
(MeXTpeIMETHBIC) OOIICHAYYHBIC TIOHSITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CHelU(PUKY METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus,
BEILIECTBO, SHEPTHsl, SBJICHHUE, MPOLECC, CHUCTEMa, HAay4HbId (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIICIOBaHNUE, HAOIIOCHUE, U3MEPEHHUE, PKCIIEPUMEHT U
Apyrue);

YHUBEpPCAJIbHBIC  y4cOHbIC  JeWcTBUS  (TO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
peryiasTuBHBIC), oOecreunBapmue ¢GopMupoBaHue (OYHKIMOHAIBHOW TPAaMOTHOCTH |
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CIIOCOOHOCTh  OOy4arolIUXCs KCIOJIb30BaTh OCBOEHHBIE  MEXJIUCHUILUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUSA W YHUBEpCAIbHbIE Y4eOHbIe EHCTBUS B IMO3HABATEIbHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMmeTHble pe3ylbTaThl OTPAXKAIOT OBIIAJCHHWE YHUBEPCAIBHBIMH Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBi1ajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMU /I CTBUSIMH:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO (OPMYIHPOBATh U AKTyallM3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIeNATh LN JAEATEeIbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C TIOCTABJICHHBIMU IIENISIMU;



WCIOJIb30BaTh TIPU OCBOCHUU 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TIOHSITHA W YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHSTHS IS 00BSICHEHUS OTJCIBHBIX (DAKTOB U SIBJICHHUIA,

BBIOMpPATh OCHOBaHUS M KPUTCPUHU IS KIACCH(DHUKAIMKM BEIIECTB U XHUMHYCCKUX
peaKuuii;

yCTaHABIUBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBICHHUSIMH,

CTPOUTH JIOTHYECKHUE pACCYXICHHUS (WHIYKTHBHBIC, ICAYKTUBHBIC, IO aHAJIOTHN),
BBISIBIISITh ~ 3aKOHOMEPHOCTH M TPOTHBOPEYHMSI B PACCMATPUBAEMBIX  SIBIICHUSX,
(hopMyIMpOBaTh BHIBOBI U 3aKITIOUCHHUS,

MPUMEHATh B TIPOIECCe TIO3HAHMS, WCIOJIb3yeMble B XHMHU CHMBOJIHYECKUE
(3HAKOBBIC) MOJCIH, MPEOOPa30BHIBATH MOJICIBHBIC TMPEICTABICHUS — XUMHYECKUH 3HAK
(cuMBOJI) 37EeMeHTa, XUMHYeckas (GopMmyra, ypaBHCHHE XUMUYCCKOW pEakIuu — TIpU
pelnieHnr y4eOHBIX TIO3HABATCNIBHBIX M MPAKTHYCCKUX 3aJ1ad, MPUMCHITh Ha3BaHHbBIC
MOJICITEHBIC MPEACTABICHUS JIJISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3YJAEMBIX BEIICCTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE €HCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYCSCKUX PEAKITHIA;

dbopMyITpoBaTh IETH M 3aJla4d WCCIICIOBAHUS, HWCIIOJIB30BAaTh IOCTaBJICHHBIC U
CaMOCTOSITEIIBHO  C(POPMYITHPOBAHHBIC BOMPOCH B KadeCTBE WHCTPYMCHTA ITO3HAHUS H
OCHOBBI JUIs (OPMHUPOBAHUS THUIIOTE3BI 10 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;

BJIaJICTh HABBIKAMH CaMOCTOSTECIHLHOTO IIAHHUPOBAHHUS W IPOBEICHUS YICHUUYCCKUX
SKCIEPUMEHTOB, COBEpIICHCTBOBATH yYMEHHUS  HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €0 pPe3ysbTaTr, (OopMyIHpoBaTh 00OOLICHUS M BHIBOJIBI
OTHOCHUTENIbHO JIOCTOBEPHOCTHU pPE3yJAbTAaTOB HCCIEAOBAHUSA, COCTABJIATH OOOCHOBAHHBIN
OTYET O TIPOJICITAHHON padoTe;

MpUOOpEeTaTh OMBIT YYCHHUYECKOW HCCIIeNOBATEILCKOM M MPOEKTHOW JEATEIHHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOHMCKY METOJIOB PELIEHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpPMaLUUU (HAYYHO-MOMYJIApHAs
auTepaTypa XUMHUYECKOTO COJepXaHHs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIUIO PA3IUYHBIX BHJAOB M (GOpPM MpEACTaBICHHS, KPUTUYECKU
OIICHHUBAThH €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dhopMynupoBaTh 3aMpockl U MPUMEHATH Pa3IMYHbIE METOJbI MPHU TOUCKE M 0TOOpe
uHpopMaluy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCHOJIB30BAHUA UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAaNbHYIO (opMy TmpencTaBieHus HHGOpMaLUU
(cxembl, rpaduky, TUArpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM $I3bIK B KAueCTBE CpEACTBAa MpU paboTe C XUMHUYECKOU
uHpopMaluen: MPUMEHSATh MEXIpeIMeTHbIe ((PU3UYEeCKHe W MaTeMaTH4ecKHe) 3HaKU U
CUMBOJIBI, PopMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJe JAWalora W/HUiu
JMCKYCCUHU, BBICKA3bIBaTh WJEH, (QOPMYIHPOBATH CBOM TPEUIOKEHHUS OTHOCHUTENIHHO
BBITIOJTHEHUS TIPEUI0KEHHON 3a/1a4;



BBICTYaTh ~ C  IPE3CHTALMENd  pe3yiabTaTOB  II03HABATEIbHOW  JESTEIBHOCTH,
IIOJIyUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU I[P  BBIIIOJHEHUU
XMMHYECKOTO SKCIEPUMEHTA, TPAKTUYECKON PabOTHI 10 UCCIETIOBAHUIO CBOMCTB M3y4aeMBbIX
BEIIECTB, pEANM3alUU Y4eOHOrO MpoeKkTa W (POPMYIHPOBATH BBIBOJBI IO pe3yibTaTaM
MIPOBEAEHHBIX MCCIIEOBAHNN IyTEM COTJIACOBAHMSA IMO3UIMNA B X0/€ OOCYXIeHHs U oOMeHa
MHEHUSIMHU.

OBi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO T0O3HABATEIBHYIO JESATEILHOCTD,
onpenenss €€ Lelu U 3aJa4u, KOHTPOJIUPOBATh U 10 MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeUIaraeMblii aITOPUTM ACHCTBUI MPH BHITIOJTHEHUH YYEOHBIX M UCCIIEA0BATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN COCO0 UX PEIICHUS ¢ YIYETOM IMOJIy4YEHUSI HOBBIX 3HAHUI
0 BEILIECTBAaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISITh CaMOKOHTpPOJIb CBOEH JIESATEIbHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOLIEHKHU.

MHNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckass XUMHES» OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTaBISAIONICH €CTeCTBEHHO-
Hay4yHOM KapTHHBI MUpPA, POJM XMMHUHU B MO3HAHUU SIBIECHUN HpUPObl, B POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIHOHAIBHON IPpaMOTHOCTH, HEOOXOJUMOM IS
pelIeHHs TMPaKTUYECKUX 3aJad U JKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMHUYECKUH 3JEMEHT, aToM, OJJIEKTpOHHas o00o0Jiouka aToMa, MOJeKyIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas dopmyna
(pa3BépHyTass U COKpamiéHHas), MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OOBEM, YIrJIepOIHBIN
CKeneT, (YHKUMOHAIbHAs Tpylma, paguKkan, H30MepHusi, U30Mephbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPO U a30TCOAEpKalIie COSAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIUHEHMS); TEOPHUH M 3aKOHBI (TEOpHs
CTpOeHUsl opraHnyeckux BemiectB A. M. ByriepoBa, 3ak0oH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XMMUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B
OCHOBE TIOHUMaHUs MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUM, (DaKTOIOrHUecKue
CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJIyYEHHU M OE30MacCHOM HCIIOJIb30BAHUM BaKHEHIIUX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH IEATEIHHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh, ~ YMEHUH  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHATHUH,
yCTaHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIONINE MOHATHUS MPH OMHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHUYECKUX COCIMHEHUII;

chOpMUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOM) (GOpMYynT OpPraHMYECKUX
BEIIECTB U YPaBHEHHH XUMUYECKUX pEaKIUi, W3rOTaBIUBAaTh MOJIEIH MOJEKYI
OpraHMYECKUX BEIIECTB I WUTIOCTPAllMU HX XUMHYECKOTO U TMPOCTPAHCTBEHHOTO
CTpOEHUS;

chOpMHUPOBAHHOCTh, ~ YMEHUH  YCTaHABIMBATh  MPUHAAICKHOCTh  H3YyYCHHBIX
OpraHMYECKUX BEHIECTB IO WX COCTaBY U CTPOCHHUIO K OMpEAeNEHHOMY KIacCy/Tpyrie
COEJIMHEHU I (yrmeBomopopl, KHUCIIOPOJT u a30TcojiepKaIIre COETMHEHMS,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHHWs), JaBaTh WM Ha3BaHHWs IO CHUCTEMATHYECKOUN



Homenknarype (IUPAC), a Takke NpUBOAUTH TpPUBHAIbHBIE Ha3BaHHUS OTHIEIbHBIX
OpPraHUYeCcKUX BEIIECTB (3TUJICH, MPOMHIICH, alleTUIICH, STHICHIJIMKOb, TJIMIEPUH, (EeHOT,
dopmanpaeru, aneTajgbAeru, MypaBbUHAs KHUCIIOTAa, YKCYCHas KHCIOTa, OJCHMHOBAs
KHCJIOTa, CTEApUHOBAs KUCIIOTA, TITI0K03a, (PYKTO3a, Kpaxmall, [eJUII0JI03a, TIHIIHH);

Cc(OPMHUPOBAHHOCTH YMEHHS OIPENENATh BUIBl XUMHUYECKOW CBSI3U B OPraHHMYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSATH TOJIOKEHHSI TEOPUH CTPOCHUS OPTaHUIECKUX
BewecTB A. M. byriepoBa ju1s1 00bsiICHEHHS 3aBUCUMOCTH CBOWCTB BEILLIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh yMEHHMH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (U3NYECKHEe U
XMUMHMUYECKHUE CBOICTBA TUIMWYHBIX MPEICTABUTENEH pPAa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIeCTB (METaH, 3TaH, JTWICH, NMPOIWICH, aleTuieH, OyramueH-1,3, MetmiOyraauen-1,3,
O€H30J1, METAaHOJI, 3TAHOJI, 3TUJIEHIJIMKOJIb, TIULEPUH, (PEHOI, alleTanbleru]], MypaBbuHas U
YKCyCHasl ~ KHUCJIOTBI, TIJIIOKO3a, Kpaxmaj, LeJUIl0JI03a, aMHUHOYKCYCHasi KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXJIYy HHUMHM YpPaBHEHUSMU COOTBETCTBYIOLIUX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (popMyIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOUYHUKU YIJIEBOJOPOJHOTO ChIPbS
(HedTb, MPUPOAHBIN ra3, yroip), COCOObl UX MEPepabOTKU U MPAKTHUUECKOE NMPUMEHEHHE
MIPOJIYKTOB MepepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAMTH BBIUMCICHUSI MO XMMHUYECKUM YpPaBHEHHSIM
(maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH MO U3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEaKIun);

c(hOpMUPOBAaHHOCTh YMEHUM BJIAQJE€Th CHCTEMOW 3HAaHUKA OO0 OCHOBHBIX METOJaxX
HAyYHOTO TIO3HAHUS, HMCMHOJb3YEMbIX B XHUMHHM TNPH H3YYEHUU BEUIECTB M XUMHYECKHX
sSBICHUN (HAOMIOJACHUE, W3MEpPEHUE, OSKCIEPUMEHT, MOJICIHPOBAHNE), WCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUA JIs TPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEILIECTBAMH U UX MPUMEHEHHEM;

c(hopMUPOBAaHHOCTh YMEHHH COOJIOIATh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOHN MOCYI0N
U J1abopaTOopHBIM OOOpYyIOBaHUMEM, a TaKXke IMpaBuia oOOpalleHuss C BELIECTBAMHU B
COOTBETCTBUU C MHCTPYKUHUSMU IO BBIIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBIMOJHATH XUMUYECKHH SKCIIEPUMEHT
(mpeBpalieHusi OpraHMYECKUX BEIIECTB MPHU HAarpeBaHUU, MOJTYYE€HUE ITUIICHA M HU3Yy4YCHHUE
€ro CBOWCTB, KaUeCTBEHHBIC PEAKIMU OPraHUYECKHUX BEIIECTB, JeHATypauus OEIKOB IpH
HarpeBaHWU, LIBETHbIE peakuuu OEJIKOB) B COOTBETCTBUM C TMpPaBUJIAMH TEXHHUKHU
0€30MacHOCTH TpU OOpalleHUH C BeIleCTBAaMU M JIA0OpAaTOPHBIM 00OpYJOBaHHEM,
MPEJICTaBIATh Pe3yIbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢opMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIIUX peaKkiuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHUECKU aHAIM3UPOBATh XUMHUECKYI0 HHGOPMALIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (cpeacTBa MaccoBoil uHpopMmaruu, HHTepHeT U
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUiia SKOJOTUYECKU I1eecCO00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOM AEATENHOCTU B IENIAX COXPAHEHUS CBOETO 3/10POBbS U
OKPY)KAIOIIE TPUPOJHOM Cpelpl, OCO3HAaBaThb OINACHOCTb BO3ACHCTBHUS Ha JKUBBIC
OpraHu3Mbl OIpPENEIEHHBIX OpPraHMYECKUX BEUIECTB, NMOHMMas cmblca nokazartens ITK,
MOSICHATh Ha TMpHUMEpax CIocoObl YMEHBIIEHUS M MPEelOTBpAIEHUS HX BPEIHOTO
BO3JICHICTBUS HA OPTaHU3M YEJIOBEKA;

JUIsL 00Y4aIOMIMXCsl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE MTPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEILECTB U XUMUYECKUX SBJICHUM;



IUISL CHENbIX M CIa0OBUAAMIMX OOyJarolUXCs: YMEHHE MCIOJb30BaTh pelbedHO-
TOUEUHYIO cucTeMy 06o3Hauenuit JI. bpaitns ans 3anmucn xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmias W HeopraHuyeckas XUMHUS
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABIICHUN: O XUMHUYCCKOW COCTABJISIOMICH ECTECTBCHHO-
HAayYHOW KapTHHBI MUpPA, POJU XUMHUU B IO3HAHUU SIBICHUH TPUPOIBI, B (POPMHUPOBAHUU
MBIIIICHUS. U KYJbTYPhI JTUYHOCTH, €€ (PYHKIMOHAILHON IPpaMOTHOCTH, HEOOXOJIUMOU IS
pelieHus MPaKTUUYECKUX 3a/lad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XMMHWYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArAIOIINE
MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, W30TOTl, S-, P-, d- 3JEKTpOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISPHBIN 00BEM, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHD
OKHCJIEHUs, XUMHYECKash CBs3b (KOBaJ€HTHAs, WMOHHAs, MeETaJUIMuecKasi, BOJOpPOIHAs),
KpUCTAJUTMYECKass PEemETKa, THIBI XUMHUYECKHUX PEAKIUd, pacTBOpP, DIEKTPOJHTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJTUTHIECKAS TUCCOIMAIINS, OKUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOW  peakluh, XUMHUYECKOE paBHOBECHE); TEOPUM H  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON aucconmanuu, nepuoandeckuii 3akoH J[. WM. MengeneeBa, 3akoH
COXpaHEHHUs MaCChl BEIIECTB, 3aKOH COXPAaHECHUsS U TIPEBPAIICHHS SHEPTHH MPU XUMHYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMUHM, MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXalue B OCHOBE IMOHUMAHHUS MPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBIICHUH,
¢dakronoruueckue CBEACHHS O CBOMCTBaX, COCTaBe, IMOJY4eHHH U 0Oe30MacHOM
WCIOJIb30BAHUN  BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M  IPAaKTHYECKOUH
JeSITeNIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCT, ~ YMEHUN  BBISABIATH  XapaKTEpHbIE NpPU3HAKKM  TOHSTUH,
YCTaHaBJIMBATh UX B3aHMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHSATHUS MPHU OMHUCAHUU
HEOPraHMYECKUX BEIIEeCTB U UX MPEBPALICHHUIA;

chOpMUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
(dbopMyn BElIeCTB M YpaBHEHHI XMUMHYECKHUX pEaKUud, CUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHbIE Ha3BaHUS OTIACIBHBIX HEOPraHMYCCKMX BEIIeCTB (yrapHblii ras,
YIJIEKUCHIBIN ra3, aMMUakK, raméHas U3BeCTh, HerauéHas U3BeCTb, MUThEBas COJa, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUN OIpPEAEISATh BAJIEHTHOCTh M CTENEHb OKHCIICHUS
XMUMHUYECKUX DJIEMEHTOB B COCIUHEHUSX pPa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBasieHTHAas, HOHHAs, METAJUTMUECKas, BOJIOPOHAS) B COSTMHEHUSX, THI KPUCTAJUIMYECKOM
pEmIETKH KOHKPETHOTO BeUIeCTBa (aToMHas, MOJEKYJsSpHas, HMOHHAs, MeTajiindyeckasi),
XapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPraHMUECKUX COCIUHEHU;

chOpMUPOBAHHOCTh YMEHHM YCTaHABIMBATH NPHUHAJJICKHOCTh HEOPraHUYECKUX
BEIIECTB M0 MX COCTaBy K OMPEEIEHHOMY KJIacCy/TpyIie CoeIMHEeHUN (IPOCThIe BEIecTBa
— METaJUIbl U HEMETaJLIbI, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COIIN);

chOpMUPOBAHHOCTh YMEHMI pPAaCKpbIBaTh CMBICI TNepuoauuyeckoro 3akona JI. U.
MennaeneeBa # JEMOHCTPUPOBATH €ro0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX d1eMeHTOB 1—4 mepuonoB I[leproamueckoil cucTeMbl XUMUYECKUX DIIEMEHTOB
JI. W. MenngeneeBa, HUCHONB3Ysd TMOHATHA «S-, P-, 0-3JIEKTPOHHBIE OpPOUTAINY,



«QHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX
JJIEMEHTOB W HUX COCIUHEHHMHM 10 IepuonaM u rpynmnaM I[lepuoaudeckoil CUCTEMBI
xumudeckux 3nmeMenToB JI. . Menpaeneena;

Cc(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBa HEOPraHUMYECKHUX BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
IFEHETUYECKON CBS3M MEXJIy HEOPraHMYECKHMMM BEIIECTBAMU C IOMOILBIO YpPaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTH YMEHUS KIacCU(UIPOBATh XUMHUECKUE PEAKIIUH TI0 PA3INIHBIM
IpU3HaKaM (YMCIy U COCTaBy pPEAarupyroluxX BEIIECTB, TEIUIOBOMY 3((eKTy peakiui,
U3MEHEHHUIO CTENEHEH OKHUCJIEHMSI DJEMEHTOB, OOpaTUMOCTH pEaKlUH, YYacTHIO
KaraauzaTopa);

c(OpPMHUPOBAHHOCTh YMEHHMH COCTaBISATh YPAaBHEHUS PEAKIMH pa3IUyHBIX THUIIOB,
MOJIHbIE M COKpalIEHHbIE ypaBHEHUS PEaKIMil MOHHOTO OOMEHa, YUUThIBas YCIIOBHUS, MPHU
KOTOPBIX 3TH PEaKUyu UIYT 10 KOHILIA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUM, MOATBEP)KIAIOLINE KaueCTBEHHbIN
COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, pPACIIO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUH pacKkpbIBaTh CYLIHOCTb OKHUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUIl MOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOrO OajlaHca 3TUX
peaKkmii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIIEHNS XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3aeiicTBus (mpuniuin Jle [llaTense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTb XMMHUYECKHE IPOLECCHI, JIEXkKALUE B
OCHOBE  IIPOMBIIUIEHHOTO  TOJY4YE€HHs CEpHOM  KHCJIOTHI, aMMMAKa, a  TaKKe
C(OPMHUPOBAHHOCTb MPEACTaBICHUN 00 OOIIMX HAy4YHBIX MPUHIMIAX U 3KOJIOTMYECKHX
pobiemMax XUMHUYECKOTO ITPOU3BOICTBA;

C(OPMHPOBAHHOCTb YMEHHUH IPOBOJUTH BBIUUCICHHSI C HCIOJIb30BAHUEM IOHATHS
«MaccoBas J10Ji1 BEILECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ia30B NPU XUMUYECKUX
peaKIMX, Macchl BELIECTBA WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
W1 00bEMY OJIHOTO U3 yYacTBYIOIIMX B pEaKIMM BELIECTB, TEIUIOBOro 3(dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALICHNS U COXPAHEHUS SHEPTUHY;

C(OPMHUPOBAHHOCTb YMEHUH COOJIIOAATE MpaBUIIa MOJIb30BAaHKS XUMUYECKOH MOCYI0M
u JabopaToOpHBIM O00OpYyJOBaHMEM, a TaKKe IpaBWia OOpalleHHs C BELIeCTBaMHU B
COOTBETCTBUU C HHCTPYKLHUSAMHU I10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJHATH XUMHUYECKHM 3KCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOJOPOJAa B IPUCYTCTBUHU KaTajau3aTopa, OIpEIeNICHHE CpPelbl
pacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, BIMSHUE pPa3IMYHBIX
(akTOpOB HAa CKOPOCTh XMMHUYECKOH pEaKLMHu, peakluy HOHHOIOo OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyiabpaT-, KapOOHaT- M XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHUS, pEIICHue
SKCIIEPUMEHTANbHBIX 3a1ad 1o TeMaM «Metamuibs» U «Hemeramnasl») B COOTBETCTBHM C
NpaBUJIAMHM TEXHUKH O€30MacCHOCTHM NpU OOpalleHMH € BEUIeCTBaMH U JIaOOPaTOPHBIM
00OpyZI0BaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO HKCIIEPUMEHTa B (opMe 3arucu
YpaBHEHUH COOTBETCTBYIOLIUX peakUuid u (GOpMYIUpOBaTh BBIBOJBI Ha OCHOBE ITHX
pE3yJIBTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKU aHAIM3MPOBATH XUMHUECKYIO0 HH(OpPMALHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HMCTOYHHKOB (CpeAcTBa MacCOBOM KOMMYyHUKanuu, WHTepHET u

JPYTHX);



c(OPMHPOBAHHOCTh YMEHHH COONIOAATh MpaBWIA SKOJOTUYECKU IIeTIecCO00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOM AEATEIHHOCTU B IENIAX COXPAHEHUS CBOETO 3/I0pPOBBS U
OKpY)Kalolel MPUPOJHOM Cpelbl, OCO3HAaBAaThb OMNACHOCTb BO3JACHCTBUS HA IKUBbBIC
OpraHu3Mbl ONPENCNIEHHBIX BeELIECTB, MoHUMAas cMmbica nokazatens IIJK, moscuaTe Ha
IpUMepax crnocoObl yMEHBUICHUS W MPENOTBPALICHUS UX BpPEIHOTO BO3ACUCTBUS Ha
OpraHu3M 4YeJIOBEKa;

TSl 00YYaIOMIMXCSl C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS: YMEHUE MTPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAX MO3HAHUS BELECTB U XUMHUUECKUX SIBJICHUM;

JUISL CJETBIX W CIAa0OBUIIIUX OOYYaIOMIMXCS: YMEHHE HCIOJIB30BaTh pelbeHO-
TOYEUHYI0 cucteMy oOo3Hauenuid JI. bpaiing gans 3anucu  XuMudeckux  (Gopmyil.
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