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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YPOBHE CpeaHero oOmiero o0pa3oBaHMs
pa3pabotana Ha ocHoBe demepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepanpbHOi 00pa30BaTEIBLHONM IPOrPaMMBI CpPEIHETO 0O0Iero o0pa3oBaHUS
(®OIT  COO), mnpencraBieHHbXx B  DeaepalibHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu,
peaIu3yoNIMX OCHOBHbIE 00pa30BaTEIbHbBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUM
«Crparerum pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 1o 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pa0OTKe MpOrpaMMmbl MO XHUMHH, K OINPEIEICHUIO
oO11iei cTpaTterun 0o0y4YeHuUsl, BOCIIUTAHUS U Pa3BUTHUSL 00YUaAIOIINXCS CPe/ICTBaMU
y4yebHoro npenmera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBHIIH
koHuenrtyanbHsle nojoxeHus OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YeHUST U TPeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpPTraHU3aIliK, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAIONIUM JTaloOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIOUEBBIX IIEHHOCTEW, MNPUCYIINX
LETIOCTHOM CHUCTEME XUMHUYECKOro oO0Opa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHUSI MUPOBO33PEHUS U O0IIEH KYJIbTYpPHI
YeJI0BEKa, a TAKKE IKOJIOTUUECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U npuponHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHE OOyYarolMXCsl Ha
YPOBHE CpeITHETO 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHHEe U TOCTPOCHUE KOTOPOTO OMpPEACNICHBbl B MpOrpaMMe IO XHMHUU C
y4€TOM crenu(pUKd HAyKH XUMUHU, €€ 3HAYeHUs B TO3HAHUU NPUPOJLI U B
MaTepUaNbHON KU3HU OOIECTBA, a TAKXKE ¢ YUYETOM OOIIUX IeJed U MPUHIIUIIOB,
XapaKkTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  OO0IIero
oOpazoBanus B Poccutickoit denepanum.

XuMusl Kak 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyI0 poJyib B
COBPEMEHHOW LHUBWIN3AINHU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHT CBOM BKJIaJl B ((OPMUPOBAHKE PAIMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, B
CO3/IJaHHUE€ LIEJIOCTHOTO MPEJCTaBICHHUS 00 OKpYXKalollleM MHpPE Kak O €IUHCTBE
MPUPOJBl U YeJOBeKa, KOTOpoe (PopMHUpyeTcs B XMMHUU Ha OCHOBE MOHMMAaHUS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JACTAMU IPUMEHEHHS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUIHOTO
TpyJa W KU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
co3ujlaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTUM HampapjieHa Ha pelieHue
r00adbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKON 0€30MacHOCTH U OXPaHBI 3/I0POBBSI.

B cootBercTBUM ¢ OOIIMMHM UENSIMH W MOPUHIUIIAMH CPEIHEro oOIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHD
M3YUYCHHs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcsi, HEOOXOJUMYI0 UM ISl  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIIMyMa, IPOJIOJHKEHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomiuMu  peamMeTa  «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckas xumuss» U «OOWas M HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: cHUCTEMa
3HaHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHn4eckoil xuMuu. @OpMUPOBAHUE JTAHHON CHUCTEMBI 3HAHUU NPU HU3yUEHUH
npeaMera oOecrneurBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCETO MHOToo0paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHuvecKass XUMHs» CcPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YUYEHHI0 Y4YeOHOTO MaTepuasia M 0O0yCIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeAeTIEHHBIX
TEOpPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX
MpeCTaBICHUM 0 cTpoeHuH BemiecTB. CBeleHHs 00 H3y4aeMbIX B Kypce BellecTBax
JAI0TCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTMYECKH aKTHBHBIX
coeiuHeHui. B Kypce  oOpraHMyecko — XUMHUU  TOJY4YalOT  pa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIIbHbBIC
MPEJCTABICHUS O XUMUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[lon HOBBIM yIJIOM 3peHUs B TMpeaMere «XHUMus» 0a30BOro YypOBHS
paccMaTpuBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0miero oOpa3oBaHUs
TEOpETUYECKUIl Marepuan U (AKTOJIOTUYECKUE CBEICHHS O BELIECTBaX W
XUMUYECKoW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOyYalolUMCsl TPETOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJIOJOTUYECKUX MO3UIINM,



ry0Xke TOHSATh MCTOPUYECKOE M3MEHEeHuEe (YHKIUNA OTOro 3akoHa — OT
o0o0maroiiei 10 0ObSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMK O BAKHEWIIIMX BENIECTBAX, X COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKAHUSA AONOJIHSeTCs B Kypcax 10 u 11 knaccoB aneMeHTamMu
COAEPKaHUSI, UMEIIMNMA KyJIbTYPOJIOTUYECKUN W MPUKIATHOM XapakTep. OTH
3HaHUS CMOCOOCTBYIOT MOHUMAHMIO B3aWMOCBSI3M XMMHUHU C JIPYTUMH HayKamH,
PacKpbIBaIOT €€ pOJib B MMO3HABATEIILHOM M IPAKTUUECKOM AeSTEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCITUTAHHUIO YBa)XKEHUS K MPOIIECCY TBOPUECTBA B 00IaCTU TEOPUU
U MPAKTUYECKUX MPWIOKEHUN XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MpoOJeMax, CBA3aHHBIX C XHUMHUEH,
KPUTHYECKU OCMBICIUBATh HH(GOPMAIIUIO U TPUMEHATH €€ I TOTIOJIHEHUS 3HAHUM,
pelIeHNs UHTEIUIEKTYaJIbHBIX U IKCTIEPUMEHTAIBHBIX HUCCIIEI0BATENIbCKUX 3a/1a4. B
LEJIOM COJEpKaHUE y4eOHOro mpeamera «XHUMHsS» JAHHOTO YPOBHS H3Yy4YEHUS
OPUEHTUPOBAHO HA (popMUpOBaHUE Y 00YyUAIOIIMNXCSI MUPOBO33PEHUECKO OCHOBBI
JUIsT TIOHUMaHusl (UIOCOPCKUX HUJIeH, TaKuX KakK: MaTepuaJbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPTraHUYECKOr0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM UM CTPOCHHUEM, IO3HABAEMOCTh MIPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U pElIeHUus TMPOTUBOPEYUN MEXKIy HOBBIMU (aKTaMH U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMUHU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
TaKke Mpo0seM cOepeKeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHMSI HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOyyYaromuxcsi MPUHATHIE MPOTpaMMON MO XUMHUM TOAXOJbl K ONPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOCHHSI TMpeAMeTa MpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOMNX 0a30BO€ 3HAUEHUE /ISl PA3TUYHBIX
BUJOB JEATCIBHOCTU: peEIIeHUs mpoOjieM, TMOuCKa, aHaiu3a U 0o0paboTKH
uHpopMalu, HEOOXOAUMBIX JUIsi MPUOOPETEHHUS ONbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHUs, IIPU ONPEIEICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJieM H3ydYeHHUs MpeaMeTa HampaBieHUEM
MEPBOCTETIEHHON 3HAYUMOCTH TPAIUIIMOHHO TMPU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTU Y€JI0OBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO Ielied H3ydeHus
MpeMeTa SBJISIETCS BIOJHE OMPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUsI TJIABHBIMHU IIEJISIMU HU3YyYECHHUS TMpeaMeTa
«Xumust» Ha 0a30BoM ypoBHe (10 —11 ki1.) siBHIAIOTCA:

e (GOpMHpPOBAaHHE CHUCTEMbl XUMHYECKHX 3HAHUM KaK BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM
JeXKAT KIFOUEBBIE MOHSITHUS, QyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C HICTOPHUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opMHupOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKITUN, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHU I
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMUUYECKUX SIBICHUH, UMEIOIIUX
MECTO B MIPUPOAE, B MPAKTUUECKOW 1 TOBCEIHEBHOM )KU3HMU;

e pa3BUTHE YMEHUH U CIIOCOOOB ESITEIHLHOCTH, CBI3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30rmacHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA IIeJIed U 3a]a4 U3y4YeHUs
npeaMeTa B MporpaMme o XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TIPUOPUTETAMHU B CHUCTEME cpejHero oodimiero odpazoBanusi. CerojaHs B
MpenoJgaBaHuy XUMHUU B OOJIbIIIEH CTETIEHU OTIAETCS MPEANOYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJAEpKaHUS OOydYeHHs, OpPHUEHTUPOBAHHOW HAa TMOATOTOBKY
BBIITYCKHUKA O00II€00pa30oBaTeIbHOM OpTraHU3alliy, BIAACIONIEr0 HE HabopoM
3HaHUU, a (QYHKIUOHAJIBLHONW TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHUSIMU
AKTHUBHOTI'O MOJYy4YEHUSI 3HAHUW 1 IPUMEHEHHUS UX B PEATbHOMN KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM npu U3yueHUH npeaMera « XuMush» JOMUHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TaKUE 1SN U 33/1aui, KakK:

afganTanus o0ydYaroIIMXCcs K YCIOBUSIM JTMUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupoBaHUE  UHTEJUIEKTyadbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OO0Opa30BaHUIO, COTPYHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIUI), MMEIINX YHUBEPCAJbHOE 3HAUYEHUE JMJISI Pa3lIMYHBIX BUJIOB
JEATeNbHOCTU: pelIeHus MpobiieM, MoucKa, aHain3a U o0paboTku uHbOpMalnH,
HEO0OXOIUMBIX JIJIsl MPUOOPETEHUS OTbITA IESITEILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHUMHH, a TaKXe JJIsi OLIEHKH C TO3UIMI SKOJIOTHYECKOU
0€30MacCHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMUUYECKHUX MTPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPUYECKHUX
CrocoOHOCTEN 00yYaromMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA W aHaln3a y4eOHOU u
HAyYHO-TIOMYJISIPHOU WH(POPMAITUU XUMHUYIECKOTO COJICP KAHMS;

dbopMHEpOBaHUE U PA3BUTHE Y 00YUAIONUXCS aCCOMMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
DKCIIEPUMECHTA;

BOCMIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHUH, €€ BaXXHOW POJU B PEMICHUH TIOOATBHBIX MPOOIieM
PaIMOHAIBHOTO MPUPOIOTIONHE30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpPEKHOTO
OTHOIIEHUS K TPHUPOJE W CBOEMY 3/I0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIONYYCHHBIX 3HAHWKM JUIsI TPUHSATUS TPAMOTHBIX PEIICHWH B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBIICHHUSIMHU.

B yuebHOM mmaHe cpemHero oOImero oOpa3oBaHHS TPEIMET «XUMUSDY
0a30BOTO YPOBHS BXOJWUT B COCTaB MpeaMeTHON obmactu «EcTecTBeHHO-HAYyYHbBIE
MIPEIMETHD.

OO01Iee YncIo 9acoB, OTBEAEHHBIX VIS U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanus, coctaiseT 68 gacon: B 10 knacce — 34 yaca (1 gac
B Hezeno), B 11 kimacce — 34 gaca (1 gac B Heemio).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenmeTr opraHM4YecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepHalOB. Teopus CTPOEHHUS OpPraHUuYECKHUX
coenuHenuil A. M. byTtiepoBa, e€ ocHOBHBIE TTOsI0KeHUs. CTpyKTypHBIE (hOPMYJIbI
OpraHUYecKux BelecTB. [oMororusi, wu3zoMepus. XuUMUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupukauu OpraHMYecKux BemlecTB. HomeHkiarypa
OpPraHUYECKUX COEAUHEHUM (cucTeMaThueckas) ¢ TpHUBUAIbHBIE Ha3BaHUs
BOXHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpaICHUN:
03HAaKOMJIEHUE C 00pa3laMy OPTraHNYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICTUPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAOJIOJACHUE U OIHCaHUE
JIEMOHCTPAIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MpHU
HarpeBaHuM (IiaBjieHue, oOyrJIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMUA psAn. MeraH W 3TaH —
MpPOCTEHIIINE TPEACTABUTENN aJKAHOB: (U3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu 3aMEUIEHUs] U TOPEHHs), HAXOXKIACHUE B TMPUPOJIe, MOIYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUIN pAA. DTUIEH U MPOIMUIECH —
MpPOCTEHIIINE TPEACTABUTENN aJKEHOB: (U3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallUd, OKUCIEHUS U
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [lonydeHre CHUHTETHYECKOTo
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTUUECKUHN psll. AIIETUIICH
— TPOCTEUIHNIM MpeaCTaBUTENb alKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUpATAIlUH,
TOpEHHUsl), MOTyYeHUE U IPUMEHEHHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKHE U XUMHUUYECKUE CBOWCTBA
(peakuuy raJioOreHUPOBAHUS U HUTPOBAHUS), TOJyYEHUE U NIpUMEHEeHue. 10.1yon:
cocmas, cmpoenue, (uzuueckue U  XuMmudeckue  ceoucmea  (peaxkyuu
2a102eHUpPOBANUs U HUMPOBAHUS), nolydenue u npumerenue. TOKCUYHOCTb apEHOB.



['eneTnyeckas CBsI3b MEXAY YIJIEBOJAOPOJAMHU, MPUHAMIEKANUMHA K Pa3IUYHBIM
KJIaccam.

[IpupoanHbie MCTOUYHUKU YTIAEBOAOPOJOB. I[IpupoaHbIii Ta3 W MOMyTHHIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKu HEPTH:
MEePETOHKA, KPEKUHT (TePMUYECKHUHA, KATATUTHYECKHH), MUpoin3. I[IpomgyKThI
nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTU U B ObITY. KaMeHHbII
YroJib U MPOAYKTHI €T0 MepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEHIECTB U HX IPEBpAICHUN:
O3HaKOMJIEHUE ¢ 00pa3IlaMu IMJIACTMACC, KAYYYKOB U pe3uHbl, Kojutekuuu « Hedtby»
1 «YTOJb», MOJIETUPOBAHUE MOJIEKYJ YTJI€BOJOPOJIOB U TaJIOT€HOMPOU3BO/IHBIX,
MPOBEJICHUE MPAKTUUECKOW PAOOThI: MOJYYEHUE FTUJIEHA U U3YUEHHE €T0 CBOWCTB.

Pacuérneie 3anaun.

Briuncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoaconep:kamnue oprannyeckue coeMHeHUs

[IpenenbHple OAHOATOMHBIE CHOUPTBHL. METAHON W 3TAHOJN: CTPOECHHE,
¢duznyecknue M XUMHUYECKHME CBOWCTBA (peakluu C AaKTHUBHBIMU MeETaJlJIaMu,
rajioreHOBOJIOPOJIaMU, TOpPEHUE), NpUMEeHeHHe. BoJIopolHbIe CBA3M MEXKAY
MoOJIEKyJaMu CUPTOB. [[elicTBUEe MeTaHOJa U ATAaHOJIAa HAa OPTaHU3M YeJIOBEKa.

MHoOroaToMHbi€  COUPTHL. DTHICHTIUKOIb W  [JIMIEPUH: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOWMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakilusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoBeka. [I[puMeHenre runepuHa u STUICHTIIUKOIIS.

@deHon: CTpOEHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anpnerunpl U kemouwvl. DopMmanpaeruj, aneTalbACTUNl: CTPOCHUE,
(duznyeckre U XUMUYECKUE CBOMCTBA (peaklMM OKHCICHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUN), IOJIyYEeHNE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieNiIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbuHas U YKCYCHAasI
KHUCJIOTBI: CTpOCHUE, (PU3NIECKUE U XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIHME JJIs
KJIacca KUCJIOT, peakius 3TepuduKaIuu), mojiydeHue u npumenenne. CTeapuHoBas
M OJIEMHOBAsl KUCJOTHI KaK MPEICTABUTEIU BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIITUX KapOOHOBBIX KUCIJIOT, UX MOIOIIEE JICHCTBHE.

Cnoxuble >(QUpbl KaK MOpPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, kiaccuukamums — yrieBoaoB  (MOHO-, M- U
nonucaxapuibl). [Jroko3a — npocTennii MoHOcaxapua: 0COOCHHOCTH CTPOEHUS



MOJEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMO/ICMCTBUE C TUIPOKCUIOM
menu(Il), okucnenne amMuadHbIM pacTBOPOM okcujia cepedpa(l), BocctaHoBeHuE,
OpOXEeHUE TII0KO03bI), HAXO0XKEHUE B MPUPOE, MPUMEHEHUE, OMOIoTnYecKast poJib.
dorocunTe3. DpyKTO3a KaK U30MEP TIIHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojiuMepbl. CTpoeHue Kpaxmana u
uemttono3bl.  dusnueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THUAPOIU3,
KaueCTBEHHAs PEaKIHsl C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEHIECTB U HX IPEBpAICHUN:
MpOBEJICHUE, HAOIIOJICHHE U OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcunioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(ll), B3aumomeicTBUE Kpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKOU pabOThI: CBOMCTBA paCTBOpPA YKCYCHOU KUCIOTHI.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIIUHU MO HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A30TcoiepKalliie OpraHun4ecKre COeTUHEHUSL.

AMUHOKHCIIOTHI Kak aM(oTepHbIe oprannueckue coeaunenus. dusnueckue u
XUMUYECKUE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe riauiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak npupogHbIE BBICOKOMOJIEKYJIsSIpHBbIE coeAuHeHus. [lepBuunas,
BTOpUYHAsl U TPETUYHAS] CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUH Ha OEIIKH.

OKCIIEpUMEHTAIbHBIE METOJbI H3YyYE€HHUS BEHIECTB U HMX IPEBpAICHUN:
HaOJII0JIEHHE U ONMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalusi OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMouieKkyJIsIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPETHSSI MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3HU.

Peanuzanusi MeXMpeIMETHBIX CBSI3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 knacce OCyLIECTBISETCA 4Yepe3 HCIOJNb30BaHUE KaK OOIIMX €CTECTBEHHO-



Hay4YHBIX MOHSTUHN, TaK U TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTAECIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHallu3, CUHTE3, KJacCU(UKaIus, MePUOJUIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIHPOBAHUE.

®dusuka: wmaTepusi, DdHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKyIa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BEIIeCTBA, (PU3NYECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMONOTMYECKH AaKTHUBHBIE BellecTBa (O€NKU, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpacdusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
peCypCHlI.

TexHonorusi: MNUIIEBbIE TMPOAYKTH, OCHOBBI PAllMOHAJIBLHOIO MHUTAHMUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, MaTepUalibl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHNYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI 3JIEeMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeelieHUs 3JIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Teprnoanueckuii 3akoH u [lepuoanyeckas cucTeMa XuMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa W lleproanyeckoil CUCTEMBI
xuMuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyIIaM U MepUOaM.
3HauYeHUE NMEPUOIUYECKOrO 3aKOHA B Pa3BUTUH HAYKH.

CtpoeHne BemniecTBa. XHUMHUYECKass CBA3b. BHIbI XUMHWYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJIsIpHAasi W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJE€HTHOM XUMHUYECKOM CBs3M (OOMEHHBIM H  JIOHOPHO-
akIenTopHelid). BomopomHas cBs3b. BaleHTHOCTb. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO ~ CTPOEHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.



[TonsTne o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUN. Howmenxkiarypa
HEOPraHMYECKUX BEIIECTB. [ E€HEeTHYecKas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAIJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakiusa. Krnaccudukamuss — XMMHYECKHX — peakiuid B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMHUHU. 3aKOH COXPAHEHHS] MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inYHbIX (PakTopoB. OOpaTumbie
peakunn. XUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIINE HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

DnekTponuTuueckas guccounanus. CunbHbIC U caa0bie 3aeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
neMoHcTpanus Ttadmun «lleproandeckas cucreMa XUMUUYECKUX 3yemeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMYECKUX PEUIETOK, HAOMI0JCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE EPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C MIOMOIIBI0 YHUBEPCATBLHOT0 MHAUKATOPA, PEAKI[MM HOHHOTO 0OMEHA), TPOBEJICHUE
MpaKTU4YEeCKOM paboThl « Biusinue pa3nuuHbiX (PakTOPOB HA CKOPOCTh XUMUYECKOU
peaKIum».

Pacuérneie 3anaun.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKHX pEAKUHH, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C HCITOJIB30BAHUEM MTOHATHUS «MacCOBas JOJIS
BEIIECTBAY.

Heoprannuyeckasi xummus

Hemetannel. Ilonoxxenue HemetauioB B Ilepuoguueckoil  cucteme
XUMHYeCKuX 3jieMeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAUIOB (TajJoT€HOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHS) U UX  COEAUHEHHUM  (OKCHUIIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnsl. [lonoxenune meramnoB B llepuoanueckoit cucTeMe XMMHYECKUX
sanementoB JI. I. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O0mue ¢uzndeckue cBOKWCTBa MeTamuioB. CriaBel METaJLIOB.
DIIEKTPOXUMHYECKUI Pl HAPSIKEHUI METAILIIOB.



XUMHUYECKHE CBOWCTBA BAKHEHIIIUX METAIOB (HATPUU, KaJIMil, KaJbIIHM,
MarHui, aJlOMAHHUH, ITUHK, XPOM, KE€JI€30, MEIb) U UX COSTUHEHUM.

OO6mue crnocoObl MoJiydyeHus MeTauioB. [IpuMeHeHHe METalaoB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJbl M3YYE€HHUS BEIIECTB W HUX NPEBPALICHUN:
M3yuYeHHE KOJUIeKIMU «MeTamabl W CIUIaBbl», OOpa3l0B HEMETAIOB, pELICHUE
AKCIIEpUMEHTAJIBHBIX 3a7a4, HAOJIOJICHHE M OIHCAaHWE JIEMOHCTPAIlMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHMCTBUE THAPOKCHIA ATIOMUHUS C PacTBOpaMH
KHUCJIOT U IeJI04YeH, KaUeCTBEHHBIEC PEaKIIMM Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuétpl mMacchl BemiecTBa WM 00OBbEMa ra3oB 10 HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUH BELIECTB,
pacy€Thbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJHO
W3 BEIIECTB UMEET IMIPUMECH.

XuMuA M XKHU3Hb

Ponp xumMum B oOecnieuyeHHMH SKOJIOTHUYECKOM, SHEPTeTUYECKON U MHUIIEBOM
0€30MacHOCTH, pa3BUTHUM MeIUIUHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUs
BEIIECTB U XUMHYECKUX PEAKITUU.

[IpencraBnennss 00 OOMMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenmoBek B MHUpPE BEIIECTB W MaTEepHATIOB: BAXKHEUIIIME CTPOUTEIIbHBIC
MaTepuanabl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuanbl I AJICKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKHUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: IMpaBWiia HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npernapaToB, IpaBuiIa OE€30MacHOTO UCIIOIB30BaHMS MpernapaToB OLITOBONM XUMUH B
MOBCEHEBHOM JKH3HH.

MexnpeaMeTHbIE CBA3HU.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  HU3YyYeHUH  oOmed
HEOpPraHMYEeCKOW XUMHUH B 11 Kjacce OCyIIECTBIISIETCA YEPE3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSITUN, TaK U TIOHSATUM, SBISIOLIUXCS
CHUCTEMHBIMU JJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TeOpHus, aHalnu3, CHUHTe3, KiIacCU(pHUKaAIUsA, TEePUOJIUYHOCTh, HAOIOCHHE,
AKCIIEPUMEHT, MOACIUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJ1a, SHEPTE€TUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BeIeCTBa, (DM3UUYECKUE BEITUYUHBI M €IMHHUIIBI MX
U3MEPEHHUS, CKOPOCTb.



buonorus: kmerka, opraHu3M, JKocucTema, Oumocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIC ITOPOJIBI, MOJIC3HBIC MCKOIIAEMbIC, TOILIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHUYECKAsT MPOMBINUICHHOCTh, METALTYPTHsi, MPOU3BOICTBO
CTPOMTEIIPHBIX MAaTEPHAJIOB, CEIbCKOXO3SHMCTBEHHOE IIPOM3BOJICTBO, IIHINEBAs
MIPOMBIIICHHOCTh,  (DapMarieBTHYECKass  IPOMBIINIICHHOCTh,  IPOM3BOJICTBO
KOCMETUYECKHX TPEerapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHANIOB,
AICKTPOHHAS IMPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHU
HA BA30OBOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
oOyyYarolmuMuCs TporpaMM CpeaHero ooOimero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  nJist
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CPEIAHETrO OOIIEro
00pa3oBaHUs SIBJSETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAaHHUE OOYYAIOUMMHCS POCCUUCKOM TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIUU K O0y4EHHUIO;

[[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HAa OCHOBE
KIJIFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIMi 0a30BOM HAYKU XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUMXCSl PYKOBOJCTBOBATHCSI B CBOEH
JESATeNIbHOCTU 1EHHOCTHO-CMBICIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU II€I0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMud POCCHICKOr0 TIpakAaHCKOrO0 OOIIECTBAa, MPUHATHIMU B OOIIECTBE
HOpMaMU U  TpaBWIAMU  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHs» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUYECKON AesTEeIbHOCTH
oOyyYaromuxcsl Mo peaau3aluu TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTHu:

1) rpaskaIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPpaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TpaBWIaxX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM E€SITEILHOCTH MPU CO3JaHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATEIbHBIX 3a/1a4, BHIOJTHEHUN XUMUYECKUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHWs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCYECTBCHHOU XHMMUH;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJACHUM, KPOIMOTIMBBIX JKCIEPUMEHTAIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJTYUYEHHUH U MOCIEYIONIEM aHATTU3e
HH(pOPMAIIMHU O TIEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTE€YECTBEHHOM XUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyallud, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME IIOCIEACTBHUU ITUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO H 0Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOIIoicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TpPaBUJl HHAUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUSTUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIE0BATEIbCKOM
NEeATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BHUAaX
eI TSIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COITMAJIbHOM HAMPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);



MHTEpeca K MPaKkTUUeCKOMY M3Yy4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaeKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur U peanu3aluu COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKU 1€JeCO00pa3HOTO OTHOIICHHS K TPHUPOJIE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJOTHYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU  JJIs
pelIeHrs BONPOCOB PaAllMOHAILHOTO MPUPOOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUN, NPUHOCSAUIUX BpPEA  OKpYKalolleH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JEeATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HUJEOJIOTHUU
xemohoouu;

7) 1eHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS cHenuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJBLI U UYETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpPOOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JUII COBPEMEHHOM
[UBWIN3AINY: B €€ TYMaHUCTUYECKOW HAITPABIEHHOCTH U BaXKHOU POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepuUalibHOW KYJbTYpPbl, pEIICHUH TJI00AIbHBIX MpobiieM
YCTOMYMBOI'O Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUECKON, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00ECIEYEHUU YCIOBUM
YCIIELIHOTO TPY/Aa U SKOJOTHUECKH KOM(POPTHOU KU3HU KaXKIOTO WiIeHa O0IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTU: TOHHMAaHUS CYIIHOCTHU METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSCHEHUS SIBICHUI OKPY’KAIOIIEro MUpa U



MPOUCXOIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO TTOJIYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENbCKON AeSTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJla B pa3uuHbIX chepax mpodeccuoHanbHOM
NESATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeTtanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEAHEro 00IIero 00pa30BaHUsI BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHUHBI MHpa € CHCNU(PUKY METONOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHSs, SBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIeI0OBaHNEe, HAOMIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCaIbHBIC Y4eOHBIC NelcTBHs (TIO3HABaTEIbHBIC, KOMMYHUKATHBHbIC,

pEryJISTUBHEIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH M COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCs;
CIIOCOOHOCTD oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBUS B MO3HABATEIBHON U COMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHblE pPe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JCVUCTBUSMU.

OBiagenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHbIMHU
NefiCTBUSIMMU:

1) 0a30BbIe JJOrH4YecKue AeCTBUS:

CaMOCTOSITETbHO  (hOopMynupoBaTh U aKTyalIM3UpoOBaTh  MOpoOJIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpPENEHATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIHMBATH MX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHSITHUS JJIS OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U
XUMUYECKHUX PEaKIIUif;

YCTaHABJIMBATh MPUYUHHO-CICJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOLIECCe MO3HAHUS, UCTIONb3YEMble B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUS] — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTAa, XuMHUueckas (popMyia, ypaBHEHUE XUMUUYECKON peakiiuu
— MPU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHbBIC MOJIENIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4yaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKIE AeCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMHUUYECKUX
pEeaKLHnii;

(dhopMyIHpOBATH LEIU U 3a/1a4U UCCIIE0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMHUPOBAHUSI TUMOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U  TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIONATh 32 XOJ0M
MpOIecCa, CaMOCTOATENbHO MPOTHO3UPOBATH €r0 pe3ylbTar, (QopMyIupoBaTh
00001IeHNS U BBIBOJBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUSA,
COCTaBJISATh 00OCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

MpuoOOpeTaTh OMNBIT YUYEHHYECKON HCCIENOBATENIbCKOM U MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX uUHopManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3TUYHBIX BUIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;



(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIIEIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpeACTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AUArpaMMbl, TAOIULIBI, PUCYHKU U IPYTHUE);

MCIIOJIB30BaTh HAYYHBIN A3BIK B KAUECTBE CPEICTBA MPU pabOTE C XUMUUECKOM
nHpopMaIren: TPUMEHATh MEXKMpeaMeTHbIe ((pU3nYecKue U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, POpMYIIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMUECKUE CPENICTBA
HarJIsTHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMMY J1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKJaeMOW TeMbl B XOJI€ UaJIora W/Uin
JUCKYCCUHM, BBICKa3bIBaThb  HUJeU, (OPMYJIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pe3yJbTaTOB MO3HABATEIBHON ESITEIHHOCTH,
MOJTYYE€HHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOTHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3alu y4eOHOro mpoeKTa u (popMyJIUpPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNM MyTEM COTJACOBAHMS MO3UIUNA B
X0J1e 00CYX/IeHUSI 1 00OMEHAa MHEHUSIMH.

OBJajleHne YHHBEPCATbHBIMH PEryJISSTUBHBIMHU JeCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOI IO3HABATEIbHYIO
NeATEeNbHOCTh, Ompenensis €€ [eau W 3ajladyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAaTh MpeAjiaraéMblii  aJlroOpuT™M JACUCTBHUM Mpu
BBITIOJTHEHUHU Y4Ye€OHBIX UM HCCIENOBATENbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBIN €rMOCcO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHHMM O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAESATEILHOCTH HA OCHOBE CaMOaHalu3a 1
CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»)
OTPaXKaroT:

chOpMHUPOBAHHOCTh  NPEJACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBICHUW TPUPOBI,



B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHMYHOCTH, €€ (PYHKIHMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBaHHOI'O OTHOIIEHHS K CBOEMY 37J0POBBIO M IPUPOIHOI Ccpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOTOJIATAIOIINE TOHATUS (XMMHYECKUUA DJIEMEHT, aToM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YIJIEPOIHBIN CKeNeT, PyHKIMOHANIbHAS TPpYMa, paauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOAEpKAIME COCOUHEHMS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUM U 3aKOHBl (T€OpUs CTPOECHUs
oprannueckux BemiectB A. M. byTtiepoBa, 3aKk0OH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHAN SA3bIK XHWMHUHU; MHPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE MOHUMAHUSA HNPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PaKTONOTHYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCMOJb30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN IEATENbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MUCIOJb30BATh COOTBETCTBYIOIIME MOHATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHEHUM XUMHUYECKUX pEaKIuH,
M3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB MJI1 WJUIIOCTPALMHA UX
XUMHYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YyCTaHABIMBAaTh MPUHAMIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEMIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEAECIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbI, KHUCIOPOA U a30TCOoJepKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEIUHEHUS), JaBaTb WM Ha3BaHUS MO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIbHBIC
Ha3BaHMS OTACJbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHIICH,
ATUJICHTJIMKOIb, TIULEpUH, (peHois, (hopManbaerui, aneTaiblIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAS KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIH0K034,
bpyKTO3a, Kpaxma, eJlIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHABl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCNUHEHUSAX (OMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUSA NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHU XapaKTEPU30BAThH COCTAB, CTPOCHUE, PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUMUYHBIX TMPEICTAaBUTENCH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONWIEH, alleTHIeH, OyTaaueH-1,3,
MeTuiOyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TaHOJI, STUIICHTIUKOJb, TIIUIEPUH, (EHO,
aleTaabJerujl, MypaBblHasi U YKCYCHAasl KUCJIOTHI, TJII0K03a, Kpaxmal, HeJUIo03a,
aMUHOYKCYCHAsl KUCJIOTa), WUTFOCTPUPOBATHh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YpPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHYECKUX PEaKIHl C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI UX MEPEPa0OTKU U MPAKTUIECKOE
MIPUMEHEHUE MTPOYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOrO BEIECTBA WU MPOIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOJAHBIX BELIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOMI0AeHUE, U3MEPEHUE, HKCIIEPUMEHT, MOJICTIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPABUIIA MOIb30BAHUS XUMUYECKOM
MOoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOIHATH XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEUIECTB MPU HArPEBaHUU, MTOTYyUYCHHE
ATUJICHA U U3YYEHUE €TI0 CBOMCTB, KAYECTBEHHBIE PEAKIIM OPTaHUUYECKUX BELIECTB,
JieHaTypaius OeIKOB IPU HAarpeBaHUM, [IBETHHIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU O€30MaCHOCTH TpU OOpalleHUH C BelleCTBaMU U
1a00OpaTOpHBIM  000pPYJAOBaHUEM, MPEJCTABISTh PE3YIAbTAThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUil U
(hopMyIHpPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOUYHHKOB (CpelCTBa MacCOBOM
uHdopmaruu, UHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBHJIa  JKOJIOTHYECKH
1e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKArOUIEd MPUPOAHON Cpeibl, OCO3HABATH



OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W NPEAOTBPALCHUS HX BPEOHOIO BO3JCHUCTBUS Ha OPraHU3M
YEJI0BEKa,

JUIsT 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEHIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL CIIETIBIX M CIa0OBUIAIIMX OOyYarolMuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHHUS Kypca «OOIas ¥ HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOpMHUPOBAHHOCTh  TPEJACTABIACHHI: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHMYHOCTH, €€ (PYHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBbIO U MPUPOJTHOU Cpelie;

BIIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOTOJIATAIOIINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30TOoMl, S-, p-, d-
AIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJOPOIHAS ), KpUCTAIIIMYECKas: PEIIETKa,
TUNBl XUMHYECKHX  pPEaKIUH, PacTBOpP, DIIIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAS JUCCOLUMAIMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUAYECKON peakinuy, XUMUYECKOE€ DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHHUS, JICKAINIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBIICHUH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIO0JIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHATHS HPHU
ONMCAHUY HEOPTaHMYECKUX BEIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  ypaBHEHUN  XHUMHYECKUX  PEAKIIUN,



cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblii ra3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTb, HETAIIIEHAS] U3BECTh, MUTHEBAs COJQ, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsl, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsSpHas,
MOHHAasl, METAJJINYECKAas), XapaKTep Cpelbl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUI;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh NPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpeAeTIEHHOMY Kiaccy/TpyIre
COeIMHEHUN (MPOCThIE BEMIECTBA — METAJJIbl U HEMETAJIbl, OKCUbI, OCHOBaHUS,
KHUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH MEPUOJUYECKOrO 3akoHa [l.
N. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuoaoB Ilepuoandeckoit cucrtembl
xumuueckux snemeHToB JI. M. MenneneeBa, ucnonb3yss MOHSATUS «S-, p-, d-
AIEKTPOHHBIE OPOUTATINY, KIHEPTETUUECKHUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XUMHYECKUX AJEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynnam [lepuoguueckoit cucteMbl xuMuieckux 3yemenToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX  KJACCOB,
MOATBEPKAATh CYIIECTBOBAHWE T€HETUYECKOW CBS3UM MEXJYy HEOPraHWYeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMUUYECKUE PEAKIMU IO
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BeEIIEeCTB, TEIIIOBOMY
addekTy peakiru, U3MEHEHUIO CTENEHEH OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABJISATH YPABHEHUSI PEAKIUNA Pa3IUYHBIX
TUIIOB, TOJIHBIE U COKpAIIEHHBIE YPABHEHUSI peaKIMii HOHHOTO 0OMEHA, YUYUThHIBas
YCJOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAIOIINE
Ka4eCTBEHHBIH COCTAB pAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pacClO3HABaTh
OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;



c(hOpMUPOBAHHOCTh YMEHUW pacKpblBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIINIL;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOT'O0 PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctsus (mpunuui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXalyue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIHUIAX U
AKOJIOTUYECKUX MPOoOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
MOHSATHSI «MACCOBasi 10JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIICHUH ra30B MpHU
XUMUYECKUX PEAKIHUSIX, MACChl BEIIECTBA WU 00bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOrO M3 YUYaCTBYIOUIUX B PEAKIIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUIIA MOJIb30BAHUS XUMUYECKOU
NOCYJIOl M J1abopaTOpHBIM OOOPYJIOBAaHHMEM, a TakKe IpaBuia OOpalleHHs C
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCIEPUMEHT (Pa3JIokKEHUE MEPOKCUIA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
ONpEJENeHNE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOU pEakivH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklnu Ha cylbdaT-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1ad IO
temam «Metambe»y u «HeMmeTtaiib»y) B COOTBETCTBHUU C MPaBUIaAMU TEXHUKH
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU U JIaDOPAaTOPHBIM 000PYJOBaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOTO JSKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIINI U POPMYITUPOBATH BEIBOABI HA OCHOBE 3THX
pEe3yIbTaTOoB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  CcOONIOAaTh  MpaBWJIa  SKOJIOTHYECKH
1e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX
COXpaHEHUsl CBOEro 3J0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMaCHOCTh BO3JICHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICNEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazatenss [IJIK, mosicHATh Ha mOpuMepax CrIocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEJHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUU;

JUISL CIIETIBIX W CJIa0OBUIAIIMX OOYyYarolUXCcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pasnen 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOi XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no paszneny 3
Pa3pnen 2. YriaeBoaopoabt
2.1 [IpenenbHbIe yIiIeBOAOPOABLI — AJIKAHBI 2
9 HenpenenbHble yriieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKa/INEHbI, aJTKUHBI
23 ApoMaTndeckue yriieBoaoposl 2
54 IIpupoaHbIE HCTOYHUKH YITIEBOJOPOIOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pa3zpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJHHeHNUs
3.1 Crnuptsl. ®enon 3
39 Anpaeruapl. KapOOHOBEBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoasl 3 1




Hroro no pazneny 13
Pasnen 4. Aszorcoaepskamue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen S. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemeHToB /1. . MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BCIIECTB
1.3 XUMHYECKUE PEAKLUU 6 1
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi Xumust
2.1 Merauibl 1
2.2 Hemeramnsl 1
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX )
' BCIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuUMHS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YyYeHHs

JIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

IIpeamer opraHu4ecKo XUMHH, €€
BO3HMKHOBEHHE, PA3BUTHUE U 3HAYCHUE

Teopus cTpoeHUS OpraHUYECKUX
coenquHenunit A. M. Bytieposa, eé
OCHOBHBIE I10JIOKEHHUS

[IpencraBnenue o knaccuukanuu
opraHuueckux Bemects. HomeHnkiarypa
(cucteMatuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUU P

MeraH u 3TaH — OpoCTENIINE
MPEICTaBUTENM AJTKAHOB

AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUiEH U NPONUIEH — MPOCTENIINeE
MIPEACTABUTENH AJIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHUE €0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3. [onyuenue
CUHTETUYECKOTO KayuyyKa U pEe3HHbI




AJIKWHBL; COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKUMN PsiI.

10 .
AneTuieH — npocTeimumi
IIPEICTaBUTEND AJIKUHOB

1 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOITy0N. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsi3b yIiI€BOJOPOAOB,
IIPUHAUIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHbIE He(PTAHBIE
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

16 KonrponsHas pabota no pazaeny
«YTIIEBOAOPOIBD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHOroaTroMHsbl€ CIUPTHI: 3TUIEHIIIUKOJIb
U TIULEPUH
@DeHOII: CTPOCHUE MOJIEKYJIBI,

19 (bu3nUecKrue U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

20 Anbnerupl: popManbaerua u

areTanpaerung. Aueron




OHOOCHOBHBIE IIpE/ieNIbHbIC KAPOOHOBBIE

21 KHCJIOTBI: MypaBbUHAs U YKCyCHast

2 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK

23 MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpblIa KaKk COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEeHCTBHUE
CroxHble 3(Upbl KaK MPOU3BOHbIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
3¢upoB

%6 XKupsl: TUIPOIN3, IPUMEHEHHE,
OuosIornvecKas poJib KUPOB
VYTraeBojsl: coCcTaB, Kiaccuukanus.

27 Baxneiiue npeacTtaBuTeNu: TIII0K03a,
¢bpykTo3a, caxapo3a

)% Kpaxmai u nemironosa Kak IpupoHble
MIOJINMEPBI
KonrponsHas pabota no pazaeny

29 «Kucnopoaconepxaiune opraHuuecKue
COEIUHEHUS»

30 AMMHBI: METUJIAMUH U aHUJIUH
AMUHOKHCIIOTHI KaKk aM(OTEpHBIE

31 OpraHUYECKUE COCAUHEHUS, UX
Ouosiornueckoe 3HaueHue. [lentuapt

39 benku xak npupoaHsie

BBICOKOMOJICKYJISIPDHBIC COCIUHCHU A




13 OcHOBHbIE IOHATUS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IBI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN. 1
[InacTMacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUN DIIEMEHT. ATOM.
DneKTpoHHask KOHPUTYpALKs aTOMOB

Ilepuonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYECKHX 3aemMeHToB /. H.
MeneneeBa, ux CBsi3b C COBPEMEHHOU
TEOPHUEU CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHUX AJIEMEHTOB U UX COCAUHEHUM
0 Tpynmnam u nepuojaM. 3HaueHHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHnaeneeBa
B Pa3BUTUU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BUJIbI; MEXaHU3MBbI 00pa30BaHMUS
KOBAJICHTHOU CBsA3U. BogoponHas cBs3b

BasieHTHOCTh. DNIEeKTPOOTPULIATETEHOCTD.
CreneHn okucicHus. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOIOUIHBIE PACTBOPBI.
MaccoBas 10115 BellIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
I'eHeTnueckas CBsA3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Knaccudukaius XuMHUecKuX peakiuui B
HEOPraHUYECKOU U OPraHU4YECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHUMHYECKOE PaBHOBECUE

10

[Tpaktuyeckas pabora Ne 1. «BrnusiHue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKAS JUCCOLIUALIHS.
ITonstue o BogoponHom nokasareine (pH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'mpponus opraHu4ecKux u
HEOpPraHMUYECKUX BEILECTB

12

OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitie 00 3nmekTponnze
pacIIaBOB U PACTBOPOB COJIEU

13

KonrponbHas pabota no pazaeny
«Teopernyeckne OCHOBBI XMMHUU»

14

MeTtanisl, UX IMOJIOKEHHUE B
[Teproandeckoii cUCTEME XMMHYECKHX
anemenToB . 1. MeunneneeBa u
0COOCHHOCTH CTpOCHUs aTOMOB. O01He
(u3nUecKre CBOMCTBA METAIIIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKECHUN METAJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HAaTpUH, Kajaui, KaabluH,
MarHui, aIIOMUHUIN) U UX COCTMHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCTUHECHUN

18

XHUMHUYECKHNE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenune
9KCIIEPUMEHTAJIbHBIX 334a4 110 TEME
«Meramibs»"

20

Hewmerannel, uX oJ0XKEeHHE B
[lepronuueckoil cucteMe XUMUYECKUX
anemenToB . 1. MeunneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

DuU3NYECKUE CBOKMCTBA HEMETAILIOB.
AnnoTponust HEMETaIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHUMHYECKUE CBOMCTBA raJIOT€HOB, CEPHI U
HUX COCIUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, hochopa u
HUX COCIUHEHUN

24

XHUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS
U UX COeJUHEHUN

25

IIpuMeHeHNEe Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUN




26

O0001enne ¥ cCUCTEMATH3AIMS 3SHAHUH 110
TeMme «HemeTamne»y. Berauciaenus mo
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUUYECKHUE PACUETHI

27

[Ipaktudeckas padora Ne 3. «Pemenune
JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TeEME
"Hemeramnsl"»

28

KonrtponsHas pabora o Temam
«Metamiaey u «HemeTamisn)

29

Heoprannueckue u opranudeckue
kuciotel. Heoprannueckue u
OpraHUYEeCKHE OCHOBAHUS

30

AmdoTepHbIe HEOPraHUYECKUE U
opraHudeckue coeuHeHus. I'enernueckas
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB

31

Pone xumun B obecnieueHNH
9KOJIOTUYECKOM, SJHEPreTUIECKON U
MUILEBOM 0e30MacHOCTH, Pa3BUTUH
MEIULIUHBI

32

[IpencraBnenust 00 0OMIMX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO OTYYESHHUS
BAJKHEWILINX BEILECTB

33

UYenoBek B MUpPE BELIECTB U MAaTEPUAIIOB

34

X¥UMHUA U 300pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

1

TeopeTnueckrne OCHOBBI OPraHU4ECKON XUMHUHU

1.1

CdhopmupoBaHHOCT MPEACTABICHUH O XMMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KAPTHUHBI MHPA, POJIM XUMHHM B IMO3HAHUHU
SBIICHUW TPUPOABI, B (OPMUPOBAHWUU MBIIIICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOU st
pelIeHUs TPAKTHYECKUX 3a/lad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM cpefie

1.2

Bnanenue cucremoil XUMUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATraroIIne TIOHSATHS (Monekyra, BAJICHTHOCTb,
AIEKTPOOTPHUIATENILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA OOBEM, YIIEpOIHBIA CKENeT,
GyHKIIMOHANBHAS ~ TPYMIA, paauKal, W30Mepus, H30MEPHI,
TOMOJIOTUYECKUIM psAZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30TcoJepKaIIie COCIUHEHUs], OMONIOTHYECKH aKTHBHBIC BEIIECTBA
(YriieBompl, )KUPHI, OCIIKH), MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs); TEOPUU U 3aKOHBI (TEOpHs
XMMHUYECKOIO CTpOEHMsI opranmdeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUICCKUE
CBEICHHMSI O CBOWMCTBAaX, COCTaBe, IMONYYCHHH U OE30MacCHOM
WCIIOIb30BAaHUM BAXKHEWIIMX HEOPraHUYECKUX U OpPraHUYEeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh yMEHUIl BBISABIATH XapaKTE€PHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBAThb HX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATUS IPU ONKMCAHUM COCTaBa, CTPOCHUS U

MPEBPALLECHUN OPTraHUYECKUX COCINHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CHMBOJIHKY
JUISL COCTaBJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COokpamEéHHon) (opMya OpraHMYECKHX BEIIECTB W ypaBHEHUH
XUMHYECKUX  pEaKUWi,  M3rOTaBJIMBaTh  MOJEIH  MOJIEKYJ]
OpPraHMYEeCKUX BELIECTB Uil WIUIIOCTPAUMU HMX XUMHUYECKOTO U

MPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

ChopMuUpOBaHHOCTh yYMEHUH YCTaHABIMBATh MPUHALICKHOCTD
U3YUYEHHBIX OPraHMYECKHUX BEILECTB II0 UX COCTaBYy U CTPOCHUIO K
orpenenéHHOMY Kiaccy (Tpymme) coeluHeHUH (YIJIeBOIOPOJIBL,
KHUCJIOPOJ M a30TCOJAEpIKAIIUE COCAUHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHMs), [JaBaTh UM Ha3BaHMs IO CUCTEMaTHYECKOHN

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHSI ONPEACTATh BUIBI XUMHUUECKON CBS3H B

OpraHUYEeCKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHBIE)

1.6

ChopMUpOBaHHOCTh YMEHHMS MPHUMEHATH: TIOJOXKEHUS TEOPHUHU
CTpoeHus: oprannyeckux Beniects A.M. bytnepoBa ans 00bsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

VrneBomopoasl.  Kucnopoacoxepxamme ¥ a30TCOAepIKaIlIne

OpraHu4CcCKUC COCANUHCHUA. BbICOKOMOJIGKy.HSIpHBIe COCOAUHCHUA

2.1

CdhopmupoBaHHOCTE YMEHWIH TPUBOJIUTH TPUBHAIBHBIC Ha3BaHUS
OTJENBHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOIWJICH, alleTHIICH,
STUJICHTIIUKOJb, TIULEpHH, (eHOolN, (GopMallbaerus, aneTaibIerHl,
MypaBbUHAas KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCJIOTA,
CTeapuHOBas KHUCJIOTa, TIIIOK03a, (PyKTO3a, Kpaxmai, LeJUII003a,

TJTUITHH)

2.2

CdopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
¢u3nuecKue W XMMHUYECKHUE CBOWMCTBA THUIUYHBIX TMPEICTaBUTENECH
pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MpoMuieH, amnetuieH, OyraaueH-1,3, metunOyraguen-1,3, GeH301I,
METaHOJI, YTAHOJ, ITUJICHTIUKOJIb, TIUIEPUH, (DEHOI, alleTalbICT I,
MypaBbHHAS U YKCYCHasl KHCIIOTBI, TJIFOK03a, Kpaxmall, IeJUTII03a,

aMUHOYKCYCHasi KUCJIOTa)

23

ChopMupOBaHHOCTh YMEHUS MIJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXIy TUIUYHBIMA IPEICTABUTEISIMH  Pa3JIMUHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSMHU COOTBETCTBYIOIIUX

XMUMHUYECKHUX PEaKIiil ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMUpOBaHHOCTH ~ YMEHHSI ~ XapaKT€pH30BaTh  HCTOYHUKHU
YTJIEBOJOPOAHOTO CHIPhS (He()Th, MPUPOIHBIN Ta3, Yrojhb), CIIOCOOBI
UX TepepadOTKM W MPaKTHYECKOE TMPHUMEHEHHE IPOIyKTOB

nepepaboTKu

XUMUS U KU3Hb. PacuéThl




3.1

ChopmupoBaHHOCTE YMEHUW BIANETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO MO3HAHMS, HCIOJIb3yEeMBIX B XUMHUU
MpU W3yYCHUU BEIIECTB M XWMUYECKUX SBJICHHN (HAOMIOACHHE,
U3MEpEHUe,  JKCIEPUMEHT,  MOJEITUPOBaHUE),  HUCIOIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHUS JJs TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX

IMPUMCHCHUCM

3.2

CchopMupoBaHHOCTh yMEHHUI CcOOMIONATh MpaBHUJIa MOJIb30BAHUS
XMMUYECKOH TOCY/I0i U 71a00paTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
IpaBujIa OOPAIICHNUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIMSIMHU

110 BBIIIOJTHCHHIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

3.3

ChopMupOBaHHOCTH ~ YMEHHMH  IUIAaHUPOBATh U BBINOJHATH
XUMHUYECKUHA DKCHEPUMEHT (MpEBpallleHUs] OPraHUYECKUX BEILIECTB
IIPU HArpEBaHUHM, IOJyYCHHE OTUJIICHA U H3YYEHUE €TI0 CBOWUCTB,
KaueCTBCHHBIC PEAKLIUU OPraHUYECKUX BELIECTB, JEHATypaLus
O€JIKOB NP HarpeBaHUM, LIBETHBIC PEAKLIUU OEIIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH OE30MAaCHOCTH MU OOpAIIEHUHU C BEIIECTBAMU
U 71a00paTOpHBIM  000PYAOBAaHHEM; NPEACTABIATh PE3YIbTAThl
XMMHUYECKOTO JKCIEepUMEeHTa B (opMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIUX peakiuii U (GopMyIupoBaTh BBIBOJBI Ha OCHOBE

9TUX PC3YyJIbTATOB

3.4

ChopMUpOBaHHOCTh ~ YMEHMH  HPOBOJUTH  BBIYMUCICHUS IO
XMMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WM MPOJIYKTAa pEakIUH IO HM3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O U3 UCXOAHBIX BCUICCTB UJIK IPOAYKTOB peaKLu/m)

3.5

CchopMuUpOBaHHOCTH ~ YMEHHH  KPUTHYECKU aHaJIU3UPOBATh
XMMHYECKYI0 MH(OpMAIMIO, TOIYy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(opMaru, cetb IHTEpHET U ipyrue)

3.6

ChopmupoBaHHOCTE YMEHUH COOMIOJATh MPaBUIA JKOJIOTHYCCKU
11eJ1IecO00pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JESITEIHHOCTH B
LEIAX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOLIEH MPUPOIHON
Cpelipl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OIpeAENEHHBIX OPraHNYECKUX BEIECTB, [IOHUMAs CMBICII [TOKA3aTEeNs]
IIAK (npenenbHO OOMYyCTMMOM KOHLEHTpAlMM), MOSCHATh Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTO

B03ILCI‘/JICTBI/IH Ha OpraHu3M YCJIOBCKaA

11 KVIACC




Kon
NMpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenune cucremMoil XMMHMUYECKMX 3HAHUK, KOTOpPAsl BKIIFOYAECT:
OCHOBOIIOJIATAIOLIME  TOHATHS  (XMMHYECKUM  DJIEMEHT,  aToM,
ANIEKTPOHHAsE 000JI0YKa aTroma, §-, p-, d-3NEKTPOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD,
CTCIICHb OKHUCIJICHUS, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIH 00BEM, KpHCTAJUIMYECKass PEHIETKA, THIBI XUMHUYECKHX
peakuui (OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- 51
SHJIOTEPMHUUECKHE, PEaKI[M1 HOHHOTO 0OMEHa), PaCTBOP, SJIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, DJIEKTPOJIIUTUYECKAsT JUCCOLMALNASA, OKHUCIIUTEINb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHUYECKOW pPEaKLUU, XHUMUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUYECKON
qucconmanuu, llepuonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHMs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMHH,
(aKTONIOTHUECKHE CBEIEHHS O CBOMCTBAX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCIIOIb30BaHNH BaXKHEHIIINX HEOPraHUYECKUX BEIIECTB B

OBITY U IPAKTUYECKOM AEATETLHOCTH YEJIOBEKA

1.2

CchopMupOBaHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBSA3b H3YUYCHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIHE
MOHATUS IIPU OIHMCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEIECTB U MX IPEBPALICHUN; BBIABIIATh B3aMMOCBSI3b XUMHUYECKHUX
3HAHUHN c MOHATUSMHU u MIpEACTABICHUAMU OPYTUX

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAMM HAy4YHOTO ITO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHHUNA (HAONMIOJEHUE, W3MEpEHHUe, OSKCICPUMEHT,

MOJEJIMPOBAHNUE)

1.4

ChopmupoBaHHOCTE YMEHHI ONPEIENATh BaJCHTHOCTh U CTENCHb
OKHCIICHUS XMMHUYECKUX JJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
cocTaBa, BHJ XUMHUYECKOM CBsA3M  (KOBAJCHTHAs, HOHHAasi,
MeTaJUTM4ecKas, BOJOPO/IHAsA) B COEIMHEHUSIX, TUIT KPUCTATUIMYECKOU
PEHIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAsi, HOHHAs,

MeTaJlJIn4ecKast)

1.5

CchopMupoBaHHOCTh YMEHHI ONPEACTIATH XapaKTep CPEAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUIN




1.6

ChopmupoBaHHOCTE  yMEHHUS  KIACCU(PUIIMPOBATH  XUMHUYECKHE
peaKuu Mo Pa3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY pearupyromux
BEIIECTB, TEIIOBOMY d((eKTy peakuuu, HU3MEHEHHIO CTEeTCHEH
OKHUCIIGHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAKIMH,  yYacCTHIO

KaTajan3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHUH COCTABIISATh YPAaBHEHUS peaKUuit
pPa3JIMYHBIX THIIOB, IIOJHBIE W COKPAILIEHHBIC YPABHEHUS pEaKIUil
MOHHOTO OOMEHa, yYUTHIBAsl YCIOBHSA, NMPH KOTOPBIX 3TH PEAKLUUH

HUAYyT 1O KOHIA

1.8

CdhopMupoBaHHOCTD yMEHUH IIPOBOJUTH peakuuu,
IIOATBEPKIAOLINE KAa4eCTBCHHBIN COCTaB pa3IUYHBIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH OINBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILIECTB

1.9

ChopMupoBaHHOCTh YMEHUH PacKpbIBaTh CYHIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS

ANEKTPOHHOTO OallaHCa ITUX peaKInui

1.10

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMupOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIIEHUs
XMMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHUCTBUS

(npunuun Jle [larense)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

CchopMupoBaHHOCTh YMEHHI pacKkpbiBaTh cMbich Ilepuoaudeckoro
3aKOHa JINGE Menneneena 51 JIEMOHCTPUPOBATH €ro
CHUCTEMAaTH3HPYIOIIYI0, OOBSICHUTEIBHYI0 U  MPOTHOCTHYECKYIO

byHKIIN

2.2

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX D3JIEMEHTOB 1—4  mepuonoB
[Tepuonnueckon CUCTEMBI XUMHYECKUX 3JIEMEHTOB JI..
MenpeneeBa, UCTIONB3YS MMOHATHS «S-, p-, d-AJEKTPOHHBIE OPOUTAIINY,
«QHEPTreTUYECKUE YPOBHMU», OOBACHATH 3aKOHOMEPHOCTH M3MECHECHHUS
CBOMCTB XMMHMYECKHUX DJIEMEHTOB U MX COCIAMHEHUN MO NEPUOAAM U
rpynnaM Ilepuogudeckoil cuCTeMbl XUMHUYECKUX 3yieMeHTOB JI.1.

MenneneeBa
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CdhopmupoBaHHOCT YMEHUH XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHMYECKUX BEILECTB Pa3IMYHBIX

KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHNUE TEHETUUYECKOM CBSI3U MEXKIY




HCOPTraHNYCCKUMU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.4

ChopMUpOBaHHOCTh YMEHMH yCTaHABIMBATh TMPUHAICKHOCTD
HEOPraHUYECKHUX BEILECTB [0 UX COCTaBY K ONPEAEIEHHOMY KIacCy
(rpymnme) coequHeHU (IPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBL,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTH YMEHUH UCIIOJIB30BATh XUMUYECKYIO CHUMBOJIHKY
JUIS COCTaBJeHHUs (OpPMYT BEIIECTB M YPaBHEHHH XUMHUYECKUX
peakuui, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuaibHble
Ha3BaHUs OT/AEJbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHbIil ras,
YIJIEKUCIIBIA a3, aMMHUAK, raméHas HW3BECTb, HErall€Has U3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHMYECKHUX BEIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY
HEOPraHWYeCKHMMHU  BEHIeCTBAMU €  TIOMOIIBIO  YpaBHEHUU

COOTBCTCTBYIOINX XUMHUYCCKUX peaKum”I

2.7

CchopMuUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBaTb M BBINOJHSATH
XMUMHUYECKHI SKCIEPUMEHT (pa3lioKeHUEe TNepoKcHIa BOJIOpoJa B
NPUCYTCTBUH KaTaJIn3aTopa, ONpeesieHIe Cpebl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HHIUKATOPA, BIUSHHE Pa3IHUYHBIX
(akTOpOB Ha CKOPOCTb XUMHUYECKOW PEaKIMH, PEaKIUd HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUH Ha CylIb(aT-, KapOOHAT- U XJIOPHI-
aHMOHBI, HA KATUOH aMMOHHSI, PELICHUE YKCIIEPUMEHTANbHBIX 33134
o reMaM «MeTtaiutb» U «HemeTanbly) B COOTBETCTBHH C IPaBUIIAMHU
TEXHUKH Oe30macHOCTH TpH oOpameHMH C BEUIeCTBaMU U
nabopaTOpHBIM ~ O0OpPYJOBAaHUEM;  NPEACTABIATH  PE3YJIbTaThI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX pEaKkUuil U (OpMyIHpOBaTH BBHIBOJBI Ha OCHOBE

OTUX PC3YyJIbTATOB

2.8

CchopMupoBaHHOCTh yMEHHUH COOJIOAATh MpaBWJIa IIOJIb30BAHUS
XMUMHUYECKOH MOCyIoi M 1abopaTopHBIM 00OpYIOBAaHHEM, a TAKKE
npaBuiia OOPaIICHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLIUSAMHU

110 BBIIIOJTHCHHIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

2.9

ChopMUpOBaHHOCTh ~ YMEHMHA  XapaKTepu3OoBaTb  XUMHUYECKHUE
IIPOLIECCHI, JIEIKAIUE B OCHOBE IIPOMBILUICHHOTO ITOJIyYEHUsI CEPHOU

KHCJIOTHI, aMMHaKa, a Tak’ke COPMHPOBAHHOCTH TMPEJICTABICHUH 00




OGH.[I/IX HAayYHBIX TIPpUHOUIIAX W  IKOJOTHYCCKHUX Hp06neMax

XUMHYCCKOTO IMPONU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KApTHHBI MHUpPA, POJIM XHUMHUU B IIO3HAHUHU
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHrsT TPAKTHYECKUX 3a7ad M HKOJOTHMYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOHOIM cpefie

3.2

CdhopMupoBaHHOCTD yMEHUH KPUTHUYECKH aHAJIM3UPOBATh
XMMHYECKYI0 HH(OpMaIuio, MoayyaeMylo M3 pa3HbIX HUCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTE YMEHUN COOJIIOATh TpPaBUIa SKOJIOTHYECKH
11€J1ec000pa3HOro MOBEACHHUS B OBITY W TPYIOBOH JAEATEIBHOCTU B
LEIAX COXPAHEHUs CBOETO 30POBbs U OKPYKAIOIIEH IPUPOAHOU

cpensbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEUCTBHUS HAa IKUBBIE OpPraHU3MBbI
onpeNeaEHHBIX BEIIECTB, IMMOHUMAas cMbica mnokazarens [I/IK,
MOSICHSITH Ha MIPUMEPax COCOObl YMEHBIIICHHUS ¥ IPEIOTBPAIIICHHSI UX

BpPCAHOIO BO3HCﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

3.5

ChopMUpOBaHHOCTH ~ YMEHUH  NPOBOAWUTH  BBIYMCICHUS  C
HCIIOJIb30BAaHUEM ITOHATHUS «MAcCOBasi JOJIA BEILECTBA B PacTBOPER,
OOBEMHBIX OTHOIICHHWH Ta3oB NPU XUMHUYECKUX PEAKLHUAX, MaCChI
BEIIECTBA UM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiId 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEaKIMH BEIIECTB,
TEIUIOBOTO 3 peKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChl

BCHICCTB, MPCBPALICHUA U COXPAaHCHHUA SHCPIUU




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

TeopeTnueckrne OCHOBBI OPraHU4YECKON XUMHUHU

1.1

[IpenmeT opraHUYeCKON XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYEHUE B
MOJYYEHUHU HOBBIX BEIIECTB U MAaTEpUaJIOB. TeopHsi CTPOECHUS OPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykrypHble (HOPMYJIBI OpPraHMYECKHX BemiecTB. ['OMOJIOTHs, H30MEpHs.
XuUMHUYECKas CBSA3b B OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPaTHBIE

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTaHUYECKUX BEIIECTB

1.3

Homenkiatypa  opraHmdyeckux COEAMHEHUM  (cUCTeMaThyeckas) U
TPUBHUAJIbHBIE ~ HAa3BaHUS  BaXHEUIIUMX  MPEACTABUTENEH  KIAcCOB

OpraHn4CCKUX BCIICCTB

Yri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHil psa. Meran u 3TaH —
MPOCTEUIIINE PEACTABUTENH AJTKAHOB: (PU3UUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuy 3aMeUIeHMs] U TOPEHMs), HAXOKJIEHUE B MPHUPOAE, NOJIYyUYEHUE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI PsiA. DTUIIEH U MPONUIIEH —
MPOCTEUIINE PEACTAaBUTENH AJTKCHOB: (PU3UUYECKUE U XUMUYECKHUE CBONCTBA
(peakuuy TUAPUPOBaHUS, TaJIOTEHUPOBAHUSA, TMApAaTallUMd, OKUCIECHHUA H

HOJII/IMepI/ISaI_[I/II/I), MOJIYUYCHHUC U MPUMCHCHUC
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Anxanuensl: OyraaueH-1,3 u metunOyranuen-1,3: crpoeHue, BaKHeHIIne
XUMUYECKHE  CBOWMcTBa  (peakuust  noiaumepusauuu).  [lomyueHue

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOSHHSI, TOMOJIOTUYECKUIN PsiL. ALCTHIICH
— MpOCTEHIINI MpeACTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U
XMMHMUYECKHE CBOWCTBAa (peakUuu TUAPUPOBAHHUSA, TaJOre€HUpPOBAaHMS,

rUpaTaliiy, TOPEHUs ), IOJTYyUEHUE U IPUMEHEHNE

2.5

Apensbl. benzoin: cocrtaB, cTpoeHue, puU3MUECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuy raJOr€HUPOBAHHUS W HUTPOBAHHUSA), MOIYUYEHUE U INPUMEHEHHE.
Tomyon: cocras, cTpoeHue, pu3ndecKkre 1 XUMUUECKHUE CBOMCTBA (peaKiuu

raJIOT€HUPOBAHUS U HUTPOBAHU ), IOIYYEHUE U IPUMEHEHHE. TOKCUYHOCTD




apeHoB. ['eHeTnyeckas CBs3b MEXKY YITIEBOAOPOIAMH, IPUHAUICKALUMHU K

Pa3JIMYHBIM KJIacCaM

2.6

IIpupoaHble MCTOYHHMKHU YyTiIeBOAOpPOAOB. IIpupoaHslii ra3 ¥ IOIYTHBIE
HepTsaubie Ta3el. HedTh m e€ mpoucxoxaenue. CrmocoObl mepepadoTKu
HE(TH: TEPETOHKA, KPEKUHI (TEPMHUYECKUH, KaTaIUTUYECKUN), MHUPOIIH3.
[TpoxykTsl mepepaboTku HE(PTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B

obITy. KaMeHHBIN yroib U IpOIyKTHI €ro nepepaboTKu

Kucnoponcoaepxamiue opraHu4eckue COeAMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE COUPTHL. METaHOA H 3TaHOJ: CTPOCHHE,
(du3nUYecKre U XUMHUYECKHE CBOWMCTBA (PEAKIMU C AaKTUBHBIMHU METallJIaMH,
rajJjioreHOBOJIOPOJIaMHy, TOPEHUE), MPUMEHEHHE. BogOpoIHbIE CBI3U MEXIY
MOJIEKYJIaMH COUPTOB. JleliCTBME MeETaHOJIa M 3TaHOJIA HAa OPraHu3M
YyesoBeka. MHOroaTOMHbBIE CUPTBI. DTUJICHTIIUKOJIb U TJIULEPUH: CTPOCHHUE,
¢du3MUecKne W XMMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE CO INEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAsl Peaklis Ha MHOTOATOMHbBIE CIIUPTHI). JleiicTBue

Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie NIMOCpUHA U OTUJIICHTJIUKOJIA

3.2

@DeHoN: CTPOCHHE MOJICKYJbl, (U3MYECKHEe W XHMHUYECKHE CBOWCTBA.

Tokcuunocts ¢enona. [lpumenenue penona

3.3

Anbneruapl U KeTOHbL. QDopManbpieruja, aueTaldbJeTUl: CTPOCHHUE,
duznyeckne W XUMHYECKHE CBOWCTBAa (pPEakIUM  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAYCCTBCHHBIC peaKL[I/II/I), MOJIYUYCHHUC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeNeibHble KapOOHOBBIE KHCIOTH. MypaBbUHAs U
YKCYCHasi KHCJOTBI: CTpOeHHe, (HU3MYEeCKHe M XHMHUYECKHE CBOMHCTBA
(cBoiicTBa, O0IIKE IS KJIacca KUCIIOT, PEakIys ATepUPHUKAIINN), TOTyYeHHE
n npuMmeHeHue. CTeapuHOBasi M OJEUHOBAsI KUCJIOTHI KakK INPEACTaBUTEIN
BBICIIIX KAPOOHOBBIX KUCIOT. Mbl1a KaK COJIM BBICIITNX KAPOOHOBBIX KUCIIOT,

HUX MOIOIIIEE JIENCTBUE

3.5

Crnoxable 3(QHUpPHl KaKk NPOU3BOAHbIE KapOOHOBBIX KHCIOT. [ 'maponus
clokHBIX 3¢upoB. XKupel. I'maponu3 sxupoB. IlpumeHeHue KHUPOB.

buonoruueckas pons )KUPOB

3.6

VYraeBoasl:  cocTaB, KiIacCH(UKAIMs  yriaeBoAOB (MOHO-, JAH- H
nojcaxapuzabl). [Ioko3a — NpOCTEHIIMKA MOHOCAaXapHI: OCOOCHHOCTH
CTPOGHHUS ~ MOJIEKYNbI,  (U3MYecKHe W  XUMHYECKHE  CBOICTBa
(B3aumoperictue ¢ rungpokcugom wmeau(ll), okucienwme amMuayHBIM
pactBopoMm okcuga cepebpa(l), BoccTaHOBIEHUE, OpOKEHHE TIIFOKO3BI),
HaXO0XJIE€HHUE B MPUPOJE, IPUMEHEHUE, Ouonoruueckas posib. POoTOCUHTES.

@pykTo3a Kak M30Mep INOKO3bl. Kpaxman u nemnrono3a Kak HNpUPOJIHBIE




nonumepbl. CTpoeHUe Kpaxmana H 1eJuTi0103bl. OU3nyeckre 1 XUMHUECKUE

CBOMCTBa KpaxMaja (TUIPOIu3, KaueCTBEHHAs! PEaKIUs C HOJA0M)

4 A3o0Tcoaepkalliue OpraHnyecKre COeTUHEHUs

AMMHOKHCIIOTH Kak aM(pOTEepHbIC OPraHUYeCKUue coenuHeHusl. Duzndeckue
4.1 U XUMUYECKHE CBOWCTBA AaMUHOKUCIOT (Ha TMpuUMepe TJIMILHHA).

buonornueckoe 3HayeHre aMUHOKUCIOT. [lenTuabl

benku kak mpupoHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
4.2 BTOPUYHAS U TPETUYHASI CTPYKTypa Oe’IKoB. XUMHUUECKUE CBOUCTBA OEJIKOB:

THJIPOJIU3, ICHATYpallvsl, KAYeCTBCHHBIE peaKIINU Ha OeTKu

5 BbICOKOMONEKYIISIPHBIE COCIMHEHUS

OCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
51 [IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IIOJHMMEpPU3ALUHU, CPEAHsA

MOJICKYJIsIpHad Macca. OCHOBHBIE MCTOAbI CMHTC3a BBICOKOMOJICKYJIAPHBIX

COGILI/IHGHI/Iﬁ — noJimMepus3alusa U NOJIMKOHACHCALIUA

OKCIIEpUMEHTANIBHBIE METOJbl M3YUYEHHUS BELIECTB U HUX IIPEBpAICHUMN:
52 O3HAKOMJIGHHE C o00pa3namM MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IIJIACTMACC, Kay4yKoB. [IoiydeHre CUHTETUYECKOr0 KaydyKa U pe3UHbI

11 KVIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 TeopeTnveckne OCHOBBI XUMUH

XuMuueckuil 3meMeHT. AtoMm. Snpo aroma, H30TONBI. DJIEKTPOHHAs
000J109Ka. JHEPreTHIECKHE YPOBHH, OyPOBHU. ATOMHbIE OpOHTAIIH, S-, P-
1.1 , d-3memenTbl. OCOOCHHOCTH pacHpeIe/ICHUS JICKTPOHOB MO0 OPOHUTAISIM B
aroMax  JJIEMEHTOB  TMEPBBIX  YETBHIPEX  MEPUOMOB.  DICKTPOHHAS

KOH(UTryparus aTOMOB

[Tepuonnueckuii 3akoH U llepuoanueckas cucrema XUMAYECKUX JIEMEHTOB
.M. MenneneeBa. Cpa3p nepuoguueckoro 3akoHa u Ilepumoamueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MenneneeBa ¢ COBpEMEHHOMU
1.2 TEOpHEl CTpPOEHUsT aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHsI CBOWMCTB
XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CII0KHBIX BEIIECTB
[0 TpyIIaM U nepuogaMm. 3HAUEHHE MEePUOJAMUYECKOr0 3aKOHA B Pa3BUTHHU

HayKH

Crpoenue BemiecTBa. XHUMHYECKass CBS3b. BHUIbl XUMHUYECKOW CBSI3HU

1.3

(xoBaJIGHTHasl HETOJISIPHAs M IOJIApHAs, MOHHAas, MeTajindeckas). MoHsl:




KaTHOHBI U aHMOHBI. MeXaHnu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHYECKON

cBs13U (0OOMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

L.5

BemectBa MOJNEKYJISIpHOTO H  HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTBA. [HMbl KPUCTAUIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKOW PEIIETKHU.
[TonsaTue o nucnepcHeIX cuctemMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.

MaccoBas 10115 BelllecTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumunueckass peakuus. Kiaccupukamuss XUMHUECKHMX  peaknuid B
HEOPraHMYECKOM M OpPraHMYECKONM XMMHH. 3aKOH COXPAaHEHUS MAaccChl
BEILECTB, 3aKOH COXPAHEHUS WU IPEBPALLCHUS DHEPIUU IPU XUMHUYECKUX

peaKuusx

1.8

CkopocTb peaknuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumele peakuuu. XuUMu4eckoe paBHoBecue. DakTopsl, BIUAIONINE HA

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

OnektponuTryeckas nucconuanys. CHiIbHbIE U cinadble aeKTpoauThl. Cpena
BOJIHBIX PAacTBOPOB BEILIECTB: KHCJas, HEHUTpalbHas, Ielo4Has. Peakiuu

HOHHOTO OOMEHA

OKMCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilomoxenune HemerasmioB B llepuoamyeckoir cucreme
xumuueckux dsnemeHToB J[.M. MeHpaeneeBa W OCOOCHHOCTH CTPOCHUS
aToMoB. OU3MUECKUE CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETAIIOB (HA

puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

2.2

XUMHUYECKUE CBOMCTBA BaXKHEHIINX HEMETAJJIOB (TajJOT€HOB, CEphl, a30Ta,
dochopa, yrimepoma u KpPEeMHHS) M HX COCAMHCHUH (OKCHUIOB,
KHUCJIOPOJICOACPKAIIUX KHCIIOT, BOJOPOAHBIX coenuHeHuit). [lpumenenue

Ba)KHEHIIINX HEMETAJJIOB U UX COCIUHEHUN
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Merasnsl. Ilonoxenue metainos B llepruoauyeckoi cucteMe XUMUYECKUX
anemeHTtoB /.M. MenzaeneeBa. OCOOEHHOCTH CTPOCHHS DICKTPOHHBIX
o0osoyek aTtoMoB MeTayioB. OOmue (u3nyecKkue CBOWCTBA METAIIOB.

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH sl HAPSIKEHUI METalIOB
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XUMHUYECKHUE CBOMCTBA Ba)KHEHIIMX METAJUIOB (HATpUM, Kanui, KadbLUH,
Mar"uii, aTFOMUHUH, [IUHK, XPOM, JKeJIe30, MeJlb) i UX coequHeHu. O0Iume

CITIOCOOBI MOJIYyYCHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B 61:ITy U TCXHHUKEC

2.5

I'enetnueckas CBS3b HCOPTaHUYCCKUX BCHICCTB, IMPUHALJICIKAIINUX K

Pa3JIMYHBIM KJIacCaM

XUMUS U )KU3Hb

3.1

Ponp xumun B 00ecrieueHUN 3KOJIOTHIECKON, IHEPTETUUECKON U MUIICBOM
0€30MacHOCTH, pPAa3BUTUU MeIULMHBL. [loHSATHE O HAy4YHBIX METOAax

IIO3HaHMA BCIICCTB U XUMHUYCCKHUX peaKLII/Iﬁ

3.2

[IpencraBnenns 00 OOIMX HAYYHBIX MNPUHIUMNAX [POMBIIUIEHHOTO
IIOJIyYEHUS BAXKHEHUIIINX BELIECTB. Yell0BEK B MUPE BELICCTB U MaTEPUAJIOB:
BAKHEWILIME CTPOUTEIBHBIE MAaTEPHUAJIbl, KOHCTPYKLMOHHBIE MaTepHUalbl,
KpPAacKH, CTEKJIO, KEpaMMKa, MaTEPUAJIbI JJIs DJIEKTPOHUKH, HAHOMATEPHUAJIbL,

OpraHUYecKre ¥ MUHEpaIbHbIe yI00pEeHUs

3.3

X¥UMHSA U 310pOBBE YEJIOBEKA: MpPaBUJIa HCIOIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30IaCHOTO MCIOJIb30BAHUS INPENapaToB OBITOBON

XHUMHHU B HOBCCHHGBHOﬁ KHU3HHU




