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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTPaMMbl CpeaHEro oO0IIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbix B  dDenepaibHOM  TOCYAapPCTBEHHOM
obpazoBatenbHOM ctannapre COO, ¢ yuérom Konrneniuu npenogaBanusi yaeOHOTO
npeaMmera «XuMus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pazButus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsiokenne IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1ielt cTpateruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHUS 00ydaroIUXCsl CpeAcTBaMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBUIIU
koHuentyanbubie nonoxenuss I'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
collepKaHMs, Pe3yJbTaTOB OO0y4eHUss M TPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON  OpraHU3alMK, SBISETCS HEOTHEMJIEMOM 4YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. OJTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpbI
YeJIoBeKa, a TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xummudeckoe oOpa3oBaHHe OOydYaronImxcs Ha
YpOBHE CpeaHero o01ero oopa3oBaHus CpeACTBAMU YIEOHOTO MpeaMeTa « XUMHS»,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMPEAEIEHbl B MPOTPAMME IO XUMHUH C
yuéToM crneuuuky HayKM XUMUH, €€ 3HaueHUs B IO3HAHUU NPUPOIBI U B
MaTepuaabHON )KM3HHU OOIECTBA, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPHUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMBl CpeJHero oOIIero
oOpazoBanus B Poccuiickoit deneparun.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (JOPMUPOBAHUE PAIIIOHATBHOIO HAYYHOT'O MBIIUICHHUS, B
CO371aHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpPYXKaIOLIEM MHUpPE KAaK O €JUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTAMU TPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbl, HEOOXOJIUMBIM YCIOBUEM YCIIEITHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIEBOM, SKOJIOTMUYECKON OE30MaCHOCTU U OXPaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOIIMMHM MLEISIMU MW TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIH0 UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOIO BKIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJKCHUS
00pa3oBaHUs B Pa3JIMUYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisitoniuMu  TIpeAMeTa  «XUMHS» SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOImass W HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHnyeckor xumuu. opMHUpOBaHUE JAHHOW CHCTEMbI 3HAHHU TPU U3YYCHUU
npeaMeTa oOecrneurBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOopMUpOBaHa B NpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXOJa K U3Y4YEHHI0 Y4eOHOro warepuasa U 0OyCIIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKkKEe Ha YPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
Ipe/ICTaBlIeHUH O CTpoeHUU BemiecTB. CBeZeHUs 00 M3ydaeMbIX B Kypce BEIIeCTBaxX
JAIOTCS B PA3BUTHH — OT YTIEBOAOPOJOB JO CIIOKHBIX OHMOJIOTMYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckom — XMMHM ~ [OJYYalOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30BaHHs IEPBOHAYAIIBHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU pPEaAKIUU.

[log HOBBIM yriioM 3peHuss B mpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTOJOTUYECKUE CBEJAEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XAMHS» OOYYArOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOHOJIOTMYECKUX TMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE HM3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
000011aro1el 10 0O0BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOoTeKaHus aonoiaHsercs B kypcax 10 u 11 knaccoB aneMeHTaMu
COJICpKaHMsI, UMEIOIIUMU KYJIbTYpOJOTUUECKUN M TPHUKIAIHONW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XMUMHUHU C JIPYTUMH HayKamH,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHON U IPAKTUUECKOU AEATEIBHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU
U IPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHLCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICITUBATh HHPOPMAITUIO U PUMEHSTh €€ /IS TOTIOJIHCHUS 3HAHUM,
pelIeHrs UHTEJUICKTYaJIbHBIX U DKCTIEPUMEHTAILHBIX UCCIIEI0BATEILCKUX 3aa4. B
IIEJIOM COJIep)KaHue y4eOHOro mpeameTa «XHUMHsS» JaHHOTO YPOBHSI W3YUYEHUS
OPUEHTHPOBAHO Ha (pOpMUpPOBAHKE Y 00YUAIOIINXCSI MUPOBO33PEHUECKON OCHOBBI
JUIT TIOHUMaHusi (PUIOCOPCKUX HJIeH, TaKUX Kak: MaTepualbHOE EIUHCTBO
HEOPTraHUYECKOTO M OPTaHMYECKOTO MUpPa, 00YCIOBIECHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHUEM, TI03HABAEMOCTb ITPUPOIHBIX SIBJIICHUHN MyTEM dKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMU (aKTaMu U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobdIiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B nmane pemeHus 3amady  BOCIHMTAHUWS, pa3BUTHSA UM COLMAIU3AIUU
oOydJaromuxcs TPUHITHIE MPOrpaMMON MO XUMHH TOJIXOIBI K OMNPEIEICHUIO
colepKaHUs M TOCTPOCHHUS TMpeaMeTa mpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIBHBIX YUCOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTU: pelIeHUs TMpoOieM, IOUCKa, aHaim3a W 00paboTKu
uHDOpMalMKk, HEOOXOMMMBIX JJISI TMPHUOOPETEHUS OIbITa TPAKTUYECKON W
UCCIIEIOBATEIBCKON JIEATEIbHOCTH, 3aHUMAIONIEN Ba)KHOE MECTO B MO3HAHHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHuWs XMMHU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 o0IIero oopa3oBaHus, MpU ONpPeIeTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO MNpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEIACICHUIO ILENEH HU3YUYEHUS
MpeaMeTa SBIJISIETCS BIIOJHE OMPaB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHs TJIABHBIMU LEISIMU HM3Yy4YEHUS MpeIMeTa
«Xumus» Ha 6azoBom yposHe (10 —11 ki1.) sBsIFOTCSA:

e (¢opMupoBaHHUE CHUCTEMbl XUMHUUYECKHUX 3HAHMM Kak BaKHEHIIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIIoUYeBbIe MOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHME M TMOHMMAHHE CYUIHOCTH JIOCTYIHBIX
000011IeHU MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHue U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKITUi, HEOOXOIUMBIX JIJIsl MPUOOPETCHUSI yMEHU N
OPUECHTHPOBATLCS B MHPE BEHIECTB M XUMHUECKUX SIBJICHUH, MMEIOIIUX
MECTO B MIPUPO/IC, B MPAKTUYECKONU U MOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACATENBHOCTHU, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJIEHUEM TMpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJIeH U 3a/1ay U3y4deHHUs
peIMeTa B MporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMH TPUOPUTETAMHU B CUCTEME cpefHero oodimiero obpasoBanus. CeroaHs B
NPEeroaBaHuy XUMUU B OOJIBIIEH CTeNeHn OTAAETCS NPENOUYTeHHE MPAKTUYECKON
KOMIIOHEHTE  COJlep)KaHHusl ~OOyYeHHs, OpPHUEHTUPOBAHHOW Ha  MOJTOTOBKY
BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJCIONIEr0 HE Ha0OpoM
3HaHWM, a (PYHKIIMOHAJIBbHON TPAMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HU JJI PEUICHUS
PAKTUYECKUX 3a]a4.

B cBs13u ¢ 9TUM TIpH U3YYEHUH MpeaMeTa « XUMUSD TOMUHUPYIOIIEee 3HAaUCHHE
NpUOOPETAIOT TAKKE ENH U 33/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCJIOBHSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITENIBHOMY TPHUHSITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OyYarOmUXCsl  KJIIOYEBBIX HABBHIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOINX YHHBEPCAJIbHOE 3HAUYEHUE ISl Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a U 00paboTku WH(OpMAIUH,
HEOOXOIUMBIX JJII IPUOOPETEHHUS OTIBITA JESTEHPHOCTH, KOTOpasi 3aHUMAaEeT BAXKHOE
MECTO B TO3HAHMM XHMHH, a TaKXKe JJIsi OIEHKH C MO3MIMI 3KOJIOTHYeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKUX MPOIIECCOB Ha OPTaHU3M
4eJIOBEKa U MPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BAThH
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJIOTUU JJIs TMOWMCKA W aHalin3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONW HH(POPMAITUH XUMHUYECKOTO COJICPKAHMS;

(dbopMHUpOBaHUE U PA3BUTHE Y OOYUAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, AaKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHUHM W TPOBEIACHHH XUMHUYECKOTO
OKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydYarommXxcs YOCKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPABJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHCHHS YHEPTETHICCKUX PECYPCOB U
COXpaHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIIICHUS K TPHPOAC M CBOEMY 3/I0POBBIO, a TaKKe NMPHUOOPETCHUS OIbITa
UCIIOJIb30BAHMS TTOJYYEHHBIX 3HAHWW JUIS TPHUHATHS TPAMOTHBIX PpCEIICHUN B
CUTYaIIUSX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHHUSIMU.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHUS MPEIAMET «XHUMHS
0a30BOro YpOBHS BXOJHUT B COCTaB MPEIMETHOW 00slacTH «ECTecTBEHHO-HayYHbBIC
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX VISl U3YUYEHUS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasoBanus, coctapiseT 68 yacos: B 10 kiacce — 34 yaca (1 uac
B Hezento), B 11 knacce — 34 yaca (1 gac B Heaento).



COIAEPKXAHUE OBYYUEHUA
10 KJIJACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOH XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHNH HOBBIX BEIIECTB M MaTEpHaloB. Teopus CTPOEHHsS OpPraHUYECKHX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE TOJI0keHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKuX BemecTB. [omonorus, wu3oMepus. XHMHYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) M TpPUBHUAJbHBIE Ha3BaHUS
Ba)KHEUILINX MPEACTABUTENIEH KJIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTepHallaMU Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJI OPraHWYECKUX BEUIECTB, HAOJIOJIEHHE U OIKCaHUE
JEMOHCTPALlMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHUYECKUX BEUIECTB MPHU
HarpeBaHuu (IUIaBJIeHUe, OOYTIUBAHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
POCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTUIEH U NPOMHIEH —
NPOCTEHIINE TPECTABUTEIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
MIOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHEHIIne
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlomydeHne CHHTETHYECKOTro
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUYECKUN psifl. AlleTUIIeH
— MPOCTEUINMK MNPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklMu TUIpUPOBaHUs, TAJIOTEHUPOBAHUS, TUApATAIUH,
rOpeHus), NOJy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (u3MUECKHE M XUMHUYECKHE CBOICTBa
(peakuuu raJJoreHUpOBaHHsI U HUTPOBAHUSA), MOJIYyYEHUE U NpUMEHEHUeE. Toyon:
cocmas, cmpoenue,  Quauueckue U  XuUmMuueckue  ceolucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOYyUeHUue U npumeHeHue. TOKCUYHOCTh apeHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALIEKANIUMUA K Pa3InYHbIM
KJ1accam.

IIpuponHble UCTOYHUKU YrIIEBOAOPOAOB. IlpupoaHbli ra3 W MOIyTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrnocoObl mnepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKUi), mnuponu3. IIpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Y4YEHHUS BEIIECTB M HX IPEBPALLCHMIA:
O3HAKOMJIEHHE ¢ 00pa3liaMi IIACTMACC, KayuyyKOB M pe3uHbl, Kojutekiuu «HepTb»
U «YTOJIbY», MOJIEIUPOBAHUE MOJEKYJ YIVIEBOAOPOAOB U I'allOr€HONPOU3BOIHBIX,
POBEJICHNE IPAKTUYECKON pabOoThl: MOJyYEHUE ITUIICHA U U3yUYEHHUE €r0 CBONCTB.

PacuétHnie 3amaun.

Boluncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, o0béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB HUJIU MPOYKTOB PEAKIIUN ).

Kucaopoaconep:xkamue opranHn4eckue coenHeHus

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeETaHON U 3TAHOJ: CTPOCHHE,
bu3nveckue MW XUMHUYECKHE CBOMCTBA (pEakiuu C AaKTUBHBIMU METaJllaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMu CIUPTOB. JIeficTBHE METaHOJIa M ATaHOJa HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CIHUPTHI. ODTWIEHIJIMKOIb W  TIIMIEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTajulaMi, KadeCTBEHHAsl peaklMsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
opraHu3M 4yenoBeka. [[pumeHeHune ruiepruHa u STUICHIJINKOIS.

deHoy: CTpOCHHE MOJEKYNbl, (U3UYECKHE U XUMHUYECKHE CBOWCTRBA.
Toxcuunocts henomna. [Ipumenenue denomna.

Anpnerunpl U Kemowusl. DopMmanbIeruj, aleTAIbJIETUI: CTPOCHHUE,
duznueckre U XMMUYECKHE CBOMCTBA (peaklMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH ), TIOJIyYEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpEJIETbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASA U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3NIecCKrue U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, 00IIUE IS
KJIacca KUCJIOT, peakius dTepudukanun), molydeHue u npuMenenne. CTeapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxnble 2(QUpPBl KaK MPOW3BOJHBIE KapOOHOBBIX KuCIOT. [maponus
c10kHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccuukanus — yrieBojaoB  (MOHO-, Ju- U
nojucaxapuipl). ['7I0K03a — MPOCTEHIITM MOHOCAXapua: OCOOCHHOCTH CTPOSHUS



MOJIEKYJIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA (B3aUMOJICHCTBHUE C TUIPOKCUIIOM
menu(Il), okucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHue,
OpOXKeHHUE TITIOKO3bI), HAXO0XKIAECHUE B MPUPOJE, TPUMEHEHHE, OMOIOTHYECKas: POJIb.
®dotocunTe3. DpyKTO3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemntonosa kak npupoansie nonumepbl. CTpoeHHe KpaxMalia u
nemttoiao3bl.  dusnyeckue W XUMHUYECKHE CBOWCTBa Kpaxmana (THUAPOJIU3,
KaueCTBEHHAs PEaKIUsl C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M MX MPEBPAIICHUM:
npoBejJicHUEe, HAOIIOJICHUE W ONHUCAHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCICHHE 3TaHOJIA
okcugom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBUEe Kpaxmana C HOIOM),
IPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHON KHUCIIOTHI.

PacuérHnie 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MUJIU MPOIYKTOB PEAKIINN ).

A3oTcoaepKanimue OpraHnyecKue CoOeTMHEHUSI.

AMUHOKHUCTOTHI Kak aM(OTepHbIEe OpraHudeckue coeanHenus. dusnueckue u
XUMHUYECKHE CBOWCTBA aMHHOKHCIOT (Ha mNpuMepe riauuuHa). buonormueckoe
3HAYEHHUE aMUHOKUCIOT. [lenTubl.

benkn kKak NpUpOaHBIE BBICOKOMOJEKYJISIpHbIE coenuHeHus. llepBuunasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiIKoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, ICHATYPALHsl, KAYECTBEHHBIE PEAKIINH HAa OCIIKH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX IPEBpALICHUN:
HAOJIIO/ICHUE W OMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHUHU, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoO/IeKyJISIPHbIE COeINHEHUSA

OCHOBHbIE TOHATUS XUMHUH BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEAHAS MOJICKYJISIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUN —
MOJIMMEPHU3aLUS U MOJIUKOHACHCAIUS.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB W MX MPEBPAILCHHI:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXxnpeaMeTHBIX CBSA3€U IMTPU U3YUYECHUU OPraHUYECKOW XUMHUH B
10 wmacce OCyIIECTBISCTCS dYepe3 HCIOIb30BAHWE KakK OOIIUX eCTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU I OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmIue ecTecTBEHHO-HAYUHBIC IOHATHUS: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKauus, NepUOJUYHOCTh, HAOIIOACHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

@dusuka: Marepus, DSHEprusi, Macca, aroM, OJEKTPOH, MOJIEKyJa,
JHEPreTUUECKU ypOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIIeCTBa, (PU3MUECKHE BETMUMHBI U SUHUIIBI X U3MEPECHHUS.

buonorus: xierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTJIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpalbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHomorusi: MNUIIEBBIE TMPOIYKTHI, OCHOBHI PAlMOHAIBHOTO THUTAHHS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIC U KOCMETHUYECKUE TIperaparhl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPI'TAHUYECKAS XUMUSA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Snpo aromMa, H30TOMNBI. JIEKTPOHHAA
000J10uKa. DHEPreTUYecKre ypOBHH, IMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielicHUusT AJICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepunognueckuii 3akoH U [leproanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB /I,
. MenaeneeBa. CBs3b mepuoanMYecKoro 3akoHa U llepumoamyeckoil cHUCTEMBI
xuMu4decknx 3nemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB XUMHMUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXKHBIX BEHIECTB IO TPYIINIAM W IEPHOJIAM.
3HayeHHUE MEPUOJAMYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BuAbl XUMHUYECKOW CBS3H
(KoBaJICHTHAsI HEMOJIApHAs W TMOJsApHAs, WOHHAS, MeTa/uindeckas). MeXaHUu3MbI
oOpa3oBaHHs KOBAJICHTHONW XHMHYECKOW CBS3W (OOMEHHBII © JOHOPHO-
akuenTopHbiil). BogoponHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPULATEIBHOCTD.
Ctenenb okucieHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIGKYJISIpHOTO M HEMOJICKYJISIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEIIECTB OT THIMA KPUCTALUIMYECCKON PEIIETKH.



[TonsaTue o nucnepcHbix cucremax. VICTUHHBIE M KOJJIOMAHBIE PACTBOPBL.
MaccoBas 10J1s BELIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. [ €HeTMYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKHMX — peakiuid B
HEOPraHUYECKOM U OPraHWYECKONW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3znudHbIX (pakTopoB. OOpaTUMbIE
peakuun. XuMHUYECKoe paBHOBecue. DakTopbl, BIUSIOIMIME HA COCTOSIHUE
xuMmmuueckoro paHosecus. [Ipunuun Jle [larense.

DnekTponauTuyeckas auccornuanus. CHibHBIC U ciaadbie 25iekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasA, HEUTpaJIbHAS, IETOYHAS.

OKuCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB M HX NPEBpAILCHUN:
neMoHcTpanusa Taomui «l[lepuoanyeckas cucrema xuMuueckux sneMmentos . U.
MenneneeBay, M3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAONIOJCHUE U
OTHCaHue JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHHEe TMEPOKCHIaA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIM3aTOPA, OMPEACICHHUE CPE/Ibl pACTBOPOB BEIECTB
C TIOMOIIBI0 YHUBEPCATLHOT'O HHIUKATOPA, PEaKI[MU HOHHOT'0 0OMEHa), MPOBEICHHE
paKkTUYeCKo paboThl «BiusiHue pa3nuuHbx (aKTOpOB HA CKOPOCTh XUMHUECKON
peaxkumn».

PacuéTnbie 3amaum.

Pacu€Ttel 1O ypaBHEHUSIM XMMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM TOHATHUS «MAcCOoBas J0JIs
BEILIECTBAY.

Heopranuuyeckast xuMust

Hemeramnel. Ilomoxxenue HemeraiuioB B llepuoguueckoit  cucreme
xumMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nyecKkue CBONCTBA HEMETAIOB. AJUIOTPONHUS HEMETAUIOB (HA MpuMepe
KHCJIOpOoJIa, cepbl, pocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BaKHEWUINIMX HEMETAJJIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHHA  (OKCHIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOAHBIX COSUHEHUN ).

[IprMeHeHne Ba)XKHENIINX HEMETAIIOB U UX COEAUHECHU .

Mertamisl. Ilonoxenne meramnoB B llepuognueckoil cucteMe XMMHUYECKHX
sanementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOECHUS AJIEKTPOHHBIX 000J0UEK
aToMoB MeTauioB. OOmue dusnyueckrue cBoicTBa MeTtauioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHYECKHUN P HANPSIKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAUIOB (HATPUM, KaJlWi, KaJIbIIHi,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJIe30, ME/Ib) U UX COETMHECHUM.

OO6mue crocoObl MoayyeHus: MeTauioB. I[IpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M KX NPEBPAILCHUN:
M3YUYEHUE KOJUIEKIMU «MeTaabl U CIUIaBbl», 0O0pa3llOB HEMETAIOB, pElICHUE
AKCIEPUMEHTAIBHBIX 3aja4, HaOJI0JIEHUE W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHJA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U TIeJIouei, KaueCTBEHHbBIE PEaKIIMU Ha KATHOHBI METAJLIIOB).

PacuétHnie 3amaun.

Pacuétel mMaccel BemecTBa uiaM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIH OJHO
U3 BEILIECTB UMEET MPUMECH.

X¥MHUSA U )KU3Hb

Ponp xumMum B oOecrieueHUM IKOJIOTUYECKOM, IHEPreTUUECKONW M THUIICBOMN
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [IOHSITHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPHUHIUIIAX [POMBIIUICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEHIECTB W MAaTEpUAJIOB: BAXKHEWIIWE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBICE MATEpPUAIbI, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepUalibl IJIs 3JCKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpEeHUSI.

XuMHSLT YU 3J0pPOBbE YEIIOBEKA: IMpaBWa HCIOJIb30BAHUA JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia O€30M1aCHOT0 MCIIOJIb30BAaHMS MPENapaToB OBITOBOM XMMUH B
IIOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H NOpU  HU3YYEHUHM OO0med u
HEOpraHW4YeCcKor XuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHATHHA, SBJISIOIIUXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAy4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIacCH(pUKAIUA, IEePUOIUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHHUE, SIBIICHUE.

du3nKa: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
H30TOII, PAIUOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PU3WUYECKHE BEJIWYUHBI U COUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, HSKOcucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIIECTB B OPTraHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIC TOPOJIBI, TIOJE3HBIE HCKOMMAeMbIe, TOTUIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJLTypPIHsl, MPOU3BOJACTBO
CTPOUTEIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, IHIIEBAs
MIPOMBIIINICHHOCTh,  (papMaleBTHYeCKass  MPOMBIINIJICHHOCTh,  IPOWU3BOJICTBO
KOCMETHYCCKHUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TIPOI' PAMMABI 110 XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IAEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIIHErO
oO1rero 00pa3oBaHMsl BbIJIETIEHBI CIEAYIOIINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HAJIMYME MOTHBAIUU K 00YUYEHHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUI JIMUHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TPATUIIMK Oa30BOM HAYKH XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XMMUUYECKOr0 00pa3oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUS TMpeaMera «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATETbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPa)KJAHCKOro O0OIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TPaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA HpeaMeTa «XHUMHS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA IO3HABATENILHOW W TPAKTUYECKON JCSTEIBHOCTU
00yyaroUMXxcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHUCIIE B
YacTH:

1) rpaaaHCKOT0 BOCIIMTAHMS .

OCO3HaHUS 00YJaIOIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX NPaB U 00513aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPABOIMOPSIAKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMpaBWIAX MEXITUYHOCTHBIX
OTHOILIEHUH B KOJIICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPUYECKOM NIESITEILHOCTHU MPHU CO3AaHUU YUESOHBIX
MIPOEKTOB, PEIICHUU YUE€OHBIX U TO3HABATEIbHBIX 3a/1a4, BHITOTHEHUN XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh WM NPUHUMATh MOTHBBI, HaAMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMYHbIX BUIOB YUCOHOU NESITEIHHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTE€YECTBCHHON XUMMUH;

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKECHHS HAyKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAONMIOJCHUN, KPOMOTJIUBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPY/Jla YYEHBIX U MPAKTHUKOB,;

WHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MOJYYECHHUH U TTOCIICAYIONIEM aHAIIU3e
uH(OpPMaILIUK O TIEPEIOBBIX TOCTUKEHUIX COBPEMEHHOM O0TEYECTBEHHOW XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, Y TUYECKOTO TTOBEICHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBHM 3THX
MOCTYIIKOB;

4) popMHUpPOBaHUSI KYJIbTYPHI 310POBbSI:

MOHMMAaHHUS I[EHHOCTeW 370pOBOTO W  0e30MacHoro o6pasza >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0E€30MMacHOr0 OOpaIlleHWs C BEleCTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYAOBOU JAECATEILHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPUITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI);

5) Tpy/10BOT0 BOCTIMTAHMSA:

KOMMYHHMKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
JESTENHHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruX BHUAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PpEIICHUH MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3Yy4YEHHUIO NMpodeccuil pa3aiudyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3ysibTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAUBUIYATBHON TPACKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

9KOJIOTMUYECKH 1€JIeCO00pPa3HOr0 OTHOILICHHS K TPHUPOJIe, KaK HUCTOUHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOJAHON U COLIMATILHOM CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBLHOTO MPUPOIOTIOIBE30BAHNS,

AKTUBHOTO HEMPHUATHUS JICUCTBUN, NPUHOCSAIIMX BpPEA  OKPYXKaIOIIEH
IPUPOJHON Cpejie, YMEHUsI TPOTHO3UPOBATH HEOJArONMPHUAITHBIE DKOJOTHUYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOU HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMU B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHON M COLMAIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON PAKTUKU;

NOHUMAaHUS CHeUu(PUKM XUMUM KakK HAyKd, OCO3HaHUS €€ poinu B
(dbopMHUpPOBaHUN PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOpoOIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHUS;

yOeXXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LIMBWIN3ALUU: B €€ TYMAHUCTUYECKON HAIIPABICHHOCTU U Ba)KHOW POJIU B CO3JaHUU
HOBOM 0a3pl MaTEepHAIBHOW KyJbTYPHl, PEIICHUH TJIO0ANBHBIX MPoOIIeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUILEBON U

HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUN MEIHUIIMHBI, 00CCTICUCHUH YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTHIECKH KOM(MOPTHON KU3HU KaXKJOTO WiIeHa 00IIeCTBa;
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHMMAaHUS CYHIIHOCTA METOJIOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCHOJIb30BATh
MoJIy4yaeMble 3HAHUS JUIsl aHAIU3a U OOBSICHEHUS SBJICHUN OKPY>KAIOUIEro MUpPA U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAHHBIE 3aKIIOYECHHS Ha
OCHOBE Hay4YHBIX (PAKTOB M UMEIOIIMUXCS JAHHBIX C LENbIO MOTYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

MHTEpECA K MO3HAHUIO U UCCIIEI0OBATEIIBCKON NEATEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSM TpyJia B pa3indHbIX chepax npodeccuoHaabHOM
NEATEITbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XuMus» Ha
YPOBHEC CPpCOAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33pPCHUA 06y‘IaIOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBIG) O6HI€Hay‘{HI)IC MMOHATHUA, OTPAXKAIOIINC
OCJIIOCTHOCTH Haquoﬁ KapTUHBI MHpA H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYyKax (MaTepI/IH, BCIICCTBO, SHCPTUSA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6HIOI[CHI/IC, N3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[GﬁCTBI/ISI (HOSHaBaTGHBHHG, KOMMYHUKAaTHBHBIC,

PETYISTUBHBIC), obecrieunBaroIINe dbopmupoBanue G yHKIIMOHATBHON
TPaMOTHOCTH U COIIMATILHOW KOMITETCHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4arommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUS B IMO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJbHBIMU
JeUCTBUSIMMN:

1) 6a30BbIe JJOrHYEeCKHE TeHCTBHS:

CaMOCTOSITEILHO  (OPMYJIMPOBAaTh W aAKTyaIM3UPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LENUW JEATEbHOCTH, 3aJaBasi IMapaMeTpbl M KPHUTEPUH UX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AECATEIBHOCTH C MOCTABJICHHBIMU LIEISIMU;

HCIOJIb30BAaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBLICJISITh XAPAKTEPHBIC MPHU3HAKU TOHSITHM M YCTAaHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKHUX PEaKIUM;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCyXICHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIEC) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 2JIEMEHTA, XUMHUYeCKasi (opMysia, ypaBHEHUE XUMUUECKOM peaKiuu
— MPU PEIICHUH Y4eOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIE HCCIEN0BATEIbCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOTO MO3HAHUSI BEUIECTB W XUMHYECKHUX
pEeaKLHnii;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIEAOBAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPyMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUA M IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOACIaHHOMN paboTe;

npuoOperaTrh OIBIT YYEHHYECKOW HCCIIEOBATEILCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUIECHHUSI IPAKTUYECKUX 3a]a4, IPUMEHECHUIO PA3JIMYHBIX METOIOB
MMO3HAHUS.

3) padota ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HUHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTepaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHbIE MOCOOHS,
pecypcel MIHTEpHETa), aHATM3UpOBaTh WH(DOPMAIUIO PA3IWYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCT;



(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpMaANMK, HEOOXOAUMOW Uil BBIMOJHEHMUS] Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT HCHOJIB30BaHUSA WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMalbHYIO  (GOpMy  TIpeACTaBICHUS
uHpopmaiu (cxembl, rpaduKu, T1arpaMmbl, TaOJIUILIBI, PUCYHKH U APYTHE);

UCIIOJI30BaTh HAYUHBIN SI3BIK B KAUECTBE CPEJICTBA MIPU pabOTE C XUMUUYECKOM
UHPOpMALMCH: MPUMEHATh MEXKMPEIMETHbIC ((HDU3UYECKUE W MaTEeMaTHYCCKHUE)
3HaKU U CUMBOJIBI, (POpMyIIbl, a00OpeBUATYPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HATJISITHOCTH.

OByajeHre YHUBEPCATbHBIMHA KOMMYHHUKATHUBHBIMH TeHCTBUSIMM

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOMl TeMbl B XOJie AUayora u/miu
JUCKYCCUHM,  BBICKAa3bIBaTh  HJIeH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHEHUSI TIPEIJIOKEHHOH 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEel pe3yJIbTaTOB TMO3HABATEIILHOU EATECIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMM MPHU BBIMIOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIMI B
X071 00CYXXJIeHUsS 1 OOMEHA MHEHHUSAMH.

OgiajieHue YHUBEPCAJIbHBIMHU PEryJATHBHBIMU I€/iCTBUSIMHU:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIHHYIO
NEeSTENbHOCTh, ONpenensis €€ LeNu W 3aJayd, KOHTPOJMPOBATH W IO MeEpe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM MpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENOBATENbCKUX 3a7ad, BBIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX pEIICHHS ¢ y4E€TOM TOJIYYEeHHUS HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATETHPHOCTA Ha OCHOBE CaMOAHaIu3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEJACTABICHUM O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHWUH SABJICHUN TPUPOIBI,



B (OpPMUPOBAaHUU MBIIUICHUS M KYJIBTYpbl JMYHOCTH, €€ (YHKIHOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs] MPAKTUUYECKUX 3a7a4 U HKOJIOTUYECKHU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO U IPUPOJHOMN CPEJE;

BJIQJICHUE  CHCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpas  BKJIIOYaET:
OCHOBOIIOJIAraloIMe TMOHATHS (XMUMHUYECKUM DJIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpalléHHAs), MOJIb, MOJSpHAas
Macca, MOJISIpHBIN 00BEM, YIIIepOIHbIN CKeeT, GyHKIIMOHANIbHAS TPYIIa, pauKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psiji, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOI U
a30TCOJIep)KAIllUe€ COEIUHEHHUs, MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHUS); TEOPUM M 3aKOHBI (TEOpUs CTPOCHUS
opranuueckux BemniectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUU, MHUPOBO33PEHUYECKUE 3HAHMUSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUM BAXXKHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeSATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEpHbIE TPU3HAKU TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHITHS MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAILCHUN OPraHUYECKUX COCTUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIs
COCTaBJIEHUS MOJIEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB W YpPaBHEHUHW XUMHUYECKUX pEaKluu,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB IJIsl WILTIOCTPALIMU HX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMICHKHOCTh H3YyUYECHHBIX
OpPraHWYEeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHIO K ONpEACIEHHOMY
KJIacCy/Tpymne CoeAuHeHU (YyrieBOJOpPOAbl, KHUCIOPOA U a30TCOJAEpKAIIHe
COEIMHEHUs, BBICOKOMOJIEKYIISIPHBIE COEIUHEHMS), JaBaTb KM Ha3BaHUA IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AalleTHJIEH,
STWJICHIJINKOJb, TIHIEPUH, (HEeHON, GopManbAeTull, aleTalbIeTu, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, IeUTi0I03a, TIHIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHsSI OINPEACIATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHATHh TOJIOKECHHSI TEOPUHU CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKT€PU30BaATh COCTAB, CTPOEHUE, PU3HUECKHE
U XUMHYECKHME CBOMCTBAa THUIIMYHBIX MPEACTABUTENEH pPA3JIMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIeCTB (METaH, 3TaH, ITUJICH, MPOIUJIEH, alleTuieH, OyTtaauen-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJ, ATAHOJI, STUIICHTJIMKOIb, TJIULIEPUH, PEHOI,
aleTalbJIerul, MypaBbHHAs U YKCYCHas KUCIIOTHI, TJII0OKO3a, Kpaxmal, HeJUIi0103a,
AMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXKAY HHUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKUUH C HCIOIb30BaHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIJIEBOJOPOAHOIO
ChIpbs (He(Th, IPUPOIAHBINA ra3, yrojib), ClIOCOObI UX NMepepaboTKHU U MPAKTUYECKOE
NpUMEHEHHE NMPOAYKTOB MepepadboTKy;

chOpMUPOBAHHOCTh yMEHHUU TPOBOJIUTH BBIYUCICHUS [0 XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakiuy 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB
WJIN TIPOAYKTOB PEAKIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOW 3HAaHUW OO0 OCHOBHBIX
METOJIaX HayYHOT'O MO3HAHMSI, UCIOIB3YEMbIX B XUMHUU TIPU U3yUYCHUH BEIIECTB U
XUMHYECKUX SIBJICHUN (HAOII0/IeHne, U3MEpPEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS [UIsl TPUHITHS pElICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
nocyAol MU 1abopaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe MpaBHiIa OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHW TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBpAILIEHNs OPTAaHUYECKUX BEIECTB MPU HATPEBAHHH, MTOJIYYCHHE
ATUJICHA U U3YYEHHUE €TO CBOWCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB PHU HArpEBaHUU, LIBETHBIE peaklUi OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TpU OOpalEHMH C BEIIECTBAMU H
7a00paTopHbIM ~ 000PYAOBAaHHUEM, TPEJCTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOILIMX peakuuid Hu
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE 3THX PE3YJIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUUYECKYIO
uHPOpMAIMIO, TOJyYaeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpelcTBa MacCOBOM
undopmarm, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMYECKU
L[EJI€CO00Pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JEITEIBHOCTH B LEISX
COXPAHEHMS CBOETO 310POBbS U OKPY’KAIOIIEH PUPOIHOM Cpebl, 0CO3HABAThH



ONaCHOCTHh BO3JCUCTBUS HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TMPEAOTBPALLIECHUS WX BPEAHOTO BO3ACUCTBUA HA OpPTraHU3M
YeJI0BEKa;

JUIs O0y4YaroIIMXCsl ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSMH 37I0POBBSI: YMEHHUE
MPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX TMO3HAHUSI BEHIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CHeNbIX U CHa0OBUIAIIMX OOYyYalolUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOImass W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (GOpPMHUPOBAHUW MBIIUICHUS U KYJIbTYpbl JMYHOCTH, €€ (PYyHKIUOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS MPAKTUYSCKUX 3a7a4d U IKOJOTHUYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMUMHUYECKHUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, UIOHHAs, METAJIMYECKas, BOAOPO/IHAS ), KpUCTAJUIMYECKash peIIETKa,
TUNBl ~ XUMHUYECKHUX  PEAKLMH, PpacTBOp, IJIEKTPOIUTHI, HEIICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLUMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pEeaKkluh, XUMHUYECKOE pPaBHOBECHUE); TECOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAaHCHUS W IPEBPALCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAINIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBIICHUH, (DaKTOJOTHYECKHE CBEIACHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHWM BXKHEUIIIMX HEOPTraHUYECKUX
BCILIECTB B OBITY M MTPAKTHYECCKOMN JACATESILHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBISATH XapaKTEpHBIC TPU3HAKHA TTOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIME ITOHITHS TPH
ONMUCAHUM HEOPTraHWYECKUX BEIIECTB U X MPEBPAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJHUKY JIJIS
cocTaBlicHUsI (POpPMYJI BEIIECTB U ypPaBHEHUN XUMHUYECKHX PEAKIIHH,



cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YrJIEKUCIbIM ras3, aMMHUaK, rami€Has
W3BECTb, HETAIlIEHAs] U3BECTh, TUThEBAs COJa, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENENATh BAICHTHOCTh U CTENIEHb OKUCJICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAUWHEHUSAX PA3IUYHOTO COCTAaBa, BUJ XUMHUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIMHEHUSX, THUII
KPUCTAJTMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJsIpHas,
HMOHHAs, METAJTUYECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEeACIEHHOMY Kiaccy/Tpyrre
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOThI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHHUM PACKpPBIBATh CMBICI MEPUOAUIECKOTr0 3aKkoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHUU XapaKTepHU30BaTh JJIICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuomoB Ilepuoandeckold CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpgeneeBa, WCIonb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIC OPOUTATNY, «IHEPTECTUIECKUE YPOBHUY», OOBIACHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKUX BJIEMEHTOB M MX COCAUWHECHUW IO MEPUOJaM U
rpynmnam [lepuoanueckon cucteMbl XUMHU4eCKUX 31eMeHTOB J1. 1. Mennaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepw3oBaTh (OMUCHIBATH)  OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIUYHBIX  KJIIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIAY HEOPraHMYECKUMU
BEIIECTBAMU C MIOMOIIBI0 YPABHEHU COOTBETCTBYIOIMIMX XUMUYECKUX PEAKIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHH TI0
pa3IMYHBIM TIpU3HAKaM (YKCIY W COCTABYy pPEArupyrolidX BEIIECTB, TEMJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIiM, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMCHHMM COCTABIISATH ypPaBHEHUS PEAKIUNA Pa3InYHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPABHECHHUS PEaKIUii HOHHOTO OOMEHA, YUUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIUH UYT 10 KOHIIA;

chOpMHUPOBAHHOCTh yYMEHHUM TIPOBOJHTH PEAKIIMH, ITOATBEPIKIAOIINEC
KaYECTBCHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKHX BENIECTB, PAaClO3HABATh
ONBITHBIM MTYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;



c(hOpPMHUPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTaHOBHUTEIIHHBIX PEAKIIMA MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHca
3TUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHIESCKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh XHWMHUYECKHE IPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIIEHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH TPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMAINAX WU
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHHUS C HCIIOIH30BAHUEM
TIOHSITHSI «MAcCOBast J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH Ia30B MPH
XAMHYECKUX PEaKIMIX, MacChl BEHIECTBA WM 00BbEMA Ta30B 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIICCTB, TEIUIOBOTO 3(PdeKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHUS MacChl
BEIICCTB, IPEBPAILICHUS U COXPAaHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMCHUM COOJIIOJIaTh TIPABUIIA MOJIB30BAHUS XHMHYCCKOM
NOCYZIoOl M J1a0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXKE NpaBHJIa OOpaIIECHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M  BBINOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3yioKeHue MEepPOKCHa BOAOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEHIECTB C IOMOIIBI  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHUE PA3NMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHYECKOW pEaKIu,
peakIMu MOHHOTO OOMEHa, KayeCTBEHHBIC peakIuu Ha cynbdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamisl» u «HemeTtamib») B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€301acHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JJA0OPAaTOPHBIM 000PYI0OBAaHHEM,
MPEACTAaBIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QOpME 3ammmcH
YpaBHEHHI COOTBETCTBYIONIUX PEaKIUi U (POPMYyITHUPOBATH BEIBOIBI HA OCHOBE ATUX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMUUYECKYIO
uHOpPMAINIO, TONYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYHUKaIuu, IHTepHET U Ipyrux);

chOpMHUPOBAHHOCTh ~ yYMEHHH  COONIOJATh  TpaBWJIa  DKOJOTHYECKU
[1eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOU JCSATEIBHOCTH B TEISAX
COXpAaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIMIEH MPUPOTHOW Cpeabl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs



cmbeicn mokasarens IIJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBINIECHUS U
MPEIOTBPAIICHHS X BPEHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIIKUXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHWS BEIIECTB H
XUMHYECKUX SBICHHM;

JUIA CIIETIBIX W CHA0OBHUIANIMX OOYyYalOIIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumenoBaHue (mudposbIe)
u/n pa3e/ioB M TeM Beero Kontpoabubie | IIpakTHyeckue 0BpazoBaTeNbHEIe
NporpaMmel padoTsbI padoThI pecypesI
Paszjnen 1. Teoperuueckne 0CHOBbI OPraHU4eCKO XUMUM
[Ipenmer oprannueckon
xumuu. Teopus cTpoeHus
1.1 OpraHUveCcKuX 3
coenuHeHU A. M.
byrneposa
Wroro mo pazmeny 3
Paznen 2. YriieBogopoast
21 [IpenenbHble 5
YTJIEBOIOPOIBI — ATKAHBI
Henpenenbusbie
2.2 YIJIEBOZOPO/IBI: AKEHBI, 6 1
aJIKa/IneHBbI, aJIKUHBI
53 ApoMaTthueckue 5
YTIIEBOA0PO/IbI
[TpupoiHbIE HCTOYHHUKH
2.4 YTJIEBOJIOPOJIOB M KX 3 1
nepepaboTka
Hroro mo pazgeny 13
Pa3nen 3. Kuciopoacoaepskamue opraHudeckue coeJHHeHus!
3.1 Cruptbl. DeHon 3
Anbaerunpl. KapOoHOBBIC
3.2 KHUCIIOThI. CIIOXKHBIE 7 1
3¢hupsI
3.3 VraeBoasl 3 1
Utoro no pazneny 13

Pa3znen 4. A3oTcoaep:kanie opraHuyecKue coeqnHeHust

AMUHBI. AMUHOKHUCIIOTEL.
4.1 3
benxn
Uroro no pazgeny 3




Pa3nes 5. BoicokoMoJIeKyJIsSIpHBIE COeIMHEHH S

[Inactmaccel. Kayayku.
5.1 2
BosokHa
Wroro mo pazueny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
Kontpoabnbie | IlpakTHyeckue
1/ | TeM NpOrpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuonnveckas cucrema 3
XUMHUYECKHX 3JIeMEHTOB /JI.
N. MenneneeBa
19 CrpoeHue BelecTna. 4
' MHuoroo6pasue BelecTB
1.3 XUMHUYECKUE pPeaKInU 6 1 1
Hroro mo pazmeny 13
Pa3nea 2. Heopranuueckasi XuMus
2.1 Mertanibl
2.2 Hemeranmst 1
53 CBs3b HEOPraHUYECKUX U 5
' OpraHMYECKHUX BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3Hb
3.1 XUMUS U KU3HD 4
Hroro mo pazgeny 4
OBHIEE KOJIMYECTBO 34 5 3

YACOB I1O ITPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpoabubie | Ipaxririeciie H3y4eHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI pecypesI
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHU4YECKUX
2 coequaeHuit A. M. bytneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
3 opraHnueckux BemiecTB. HomenkinaTypa 1
(cucTemaTuyeckas) U TPUBUAIBHBIC
Ha3BaHMs OPraHUYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUH Psijl
5 Mertan u 3TaH — OpocTeuIme 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINe 1
MIPE/ICTaBUTEIH aJTKEHOB
8 IIpaktuyeckas padora Ne 1. «Ilomxyuenue 1 1
9TWJIEHA U U3yYEHHE €r0 CBONWCTBY
Ankanuensl. byraauen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PE3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 ..
AneTuniieH — npocTermui
MPEICTaBUTENb AIKHHOB

11 Beruncienus 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHbl: 0eH301 U TOJy0J1. TOKCUYHOCTb
apeHoB

13 I'eneTrueckas CBsI3b YII€BOIOPOJIOB,
MPUHAIIISKAIINX K PA3IMIHBIM KJIaccaM
[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
rasbl, He()Th ¥ IPOIYKTHI €€ TepepadoTKH
[IpupoiHBIE HICTOUHUKH YTIIEBOJOPOIOB:

15 MIPUPOJTHBIN ra3 U MONMyTHbIC He(TSIHBIE
rasbl, He()Th ¥ IPOIYKTHI €€ TepepadoTKH

16 KonTposnpHas pabota 1o pasueiy
«YTIeBOI0pOIBDY

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOJI ¥ 3TaHoJ1. BosopoiHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ITUIICHIJIUKOJIb
U TIMLEPHH
®deHoJI: CTpoeHHE MOJIEKYJIbI,

19 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA,
IIpUMEHEHHE

20 Anpaeruapl: GopManbAaerua u

alcTaabACT U . AJ_IeTOH




OnHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbHHASI H YKCYCHAS

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBD»
CreaprHOBas ¥ OJICMHOBAS KUCJIOTHI, KaK

23 MIPEICTaBUTENHN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpUa Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHE
CrnoxHbIe 2(UPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX
3¢upos

26 Kupsr: runponus, mpuMeHEHHE,
OuoJsiornueckasi poJib YKHpPOB
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.

27 Baxneiimme npeacTaBuTeNN: III0K03a,
(dbpykTo3a, caxapo3a

28 Kpaxman u niemono3a Kak mpupoIHbIe
MTOJIMMEPHI
KonTponsHas pabota no pazzaeny

29 «Kucnopojacoaepkaiiye opraHu4ecKue
COCTUHCHUS»

30 AMMHBI: METHJIAMUH U aHUJINH
AMUHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYEeCKUE COCIUHEHUS, UX
Onosiornueckoe 3HaueHue. [lenTu b

39 benku kak mpupoiHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUSA




OcHOBHbIE IOHATHS XUMHH
33 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI 1
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM. 1
ITnactmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB IT1IO 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbIe
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbIE

pecypchbl

XUMAYECKAHN DIIEMEHT. ATOM.
DneKTpOoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHUYeCKuX 3yemMenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sneMmenToB JI.M. MenaeneeBa
B Pa3BUTHHU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BHbI; MCXaHU3MbI 06pa3013aHI/m
KOBAJICHTHOM CBSI3U. BO,Z[OpOI[HaSI CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIIBHOCTD.
Crenenb okucicHus. Bemecta
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas [0J1s BEIIeCTBa B pacTBOpC




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COEIUHEHHUI.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukamms XuMHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PAaBHOBECUE

10

[IpakTnueckas padorta Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[Tonsatue o Bogopoanom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHnveckux u
HEOPraHUYeCKUX BEIICCTB

12

OKuUCAUTETHPHO-BOCCTAHOBUTEIIHHbIE
peakiuu. [lonsarue o0 anexkTponauze
pacIiaBoB U pacTBOPOB COJEi

13

KonTtponpHas pabora no pazaeny
«TeopeTnueckue OCHOBBI XUMUU

14

MeTtamnsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOEHHUs aTOMOB. O01THE
(u3nueckre CBOICTBA METAIOB




15

CrinaBel METaJUIOB. DJIEKTPOXUMUYECKUI
Ps HAIIPSKEHUN METaJuIOB

16

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX
METaJUIOB (HATPUH, KaIHi, KAJIbIHUH,
MarHui, aJJIOMAHUN) U KX COCAMHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIN U MX
COCIMHEHUN

18

XUMHUYEeCKHEe CBOMCTBA ITUHKA, JKelle3a U UX
COCAUHEHHI

19

[Ipaktuyeckas padora Ne 2. "Pemrenue
JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TEME
«Mertamis»"

20

HemeTtamnel, X M0JI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIJIOB.
ANnoTponus HEMETaJuIoB (Ha MpUMepe
KHCJIOpoa, cepbl, hochopa u yriepoa)

22

XHWMHYECKUE CBOMCTBA TAIOT'CHOB, CEPhI U
UX COEIUHEHUHN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u
UX COEIUHEHUHN

24

XHUMUYECKUE CBOKCTBA YIIIEPOAA, KPEMHHUS
U UX COeIUHEHUU

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O000111IeHNEe U CUCTEMAaTU3alus 3HAaHUH 110
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
"Hemetanmsi"»

28

KonTtponsHas pabora no remam
«Metanael» u «HemeTaninn

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeopraHquCKHe n
OpPraHn4€CKUC OCHOBAHHA

30

AmboTepHbIe HEOPraHUYECKHE U
OpraHMyecKue coeMHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHMYECKUX M OPraHUYEeCKUX
BEIECTB

31

Ponp xumuu B oOecrieyeHUH
AKOJIOTUYECKOM, SHEPreTUUYECKON U
MUIIEBON O€30TIaCHOCTH, Pa3BUTHUH
MEIULIMHBI

32

[IpencraBnenust 00 OOMIKUX HAYYIHBIX
MPHUHIUIIAX POMBIIUICHHOTO TTOJTYYSHHSI
BAXHEHIINX BEIECTB

33

Yenosek B MHPE BEHICCTB U MATCPHUAJIIOB

34

XuMus u 3J0pPOBBE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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