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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepanunn», TpeOOBAHUI K pe3yjbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeHero ooOIIero oOpa3oBaHUs
(®OIT  COO), npencrapieHHblx B  DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTanmgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoi
Qenepanny, peATM3YIOIIMX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpaMMBbl, U
OCHOBHBIX TONoXkeHUuH «CrtpaTreruu pa3BUTHs BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1el cTpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHS 00ydaroUUXcsl CpeCTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuenTyanbHbie ToyioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
COJIEp)KaHus, pPe3yJIbTaTOB OOy4YeHHS U TpeOOBaHUI K YPOBHIO MOJITOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMHU
0011e00pa3oBaTebHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOLIMM HTAllOM peah3aldud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YeJlOoBEeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBbIO M NPUPOAHON cpexe. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha ypOBHE CpeaHEro o0mero oopa3oBaHus CPEeICTBAMHU yIeOHOTO
npeaMera «XUMHUsD, COJIepKaHUE U TMOCTPOCHHE KOTOPOrO OIpPEEsieHbl B
nporpaMme MO XMMHUHU C YYETOM CHeUM(PUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWU MPUPOJLI U B MaTE€pUATbHOW KMU3HU OOIIECTBA, a TaKkXkKe C Yy4ETOM
o0lMX [eJeld W NPHUHIUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmero oopasoBanus B Poccutickoit deaepanun.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyi poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/JaHUM HOBOM 0a3zbl MaTepHUAbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPY’KAIOIIEM MHUpE KaK O €IMHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (POpMHUpPYEeTCs B XMMUU Ha OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 001aCTsIMU IPUMEHEHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTajna
HEOTHEMJIEMON YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOAUMBIM yYCIOBHUEM YCIIEUTHOTO
TpyJa M XU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHs Kak HayKa
CO3UJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMM HalpaBleHa Ha peLICHUe
rJI00aNbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 30POBbSI.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BbIi ypOBEHb
U3yYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydarmuxcsi, HEOOXOIMMYK UM JJi1  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKJIKYEHHS B JKU3Hb COLMYyMa, NPOJOJKEHUS
o0pa30BaHMs B pa3UYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsroliuMy  ipeaMeTa  «XuUMUS»  ABISAIOTCS  0a30BblE  KypChl —
«Oprannueckas xumusi» u «OOm@as M HeEOpPraHudeckass XHMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOW HAyKH: CHCTEMa
3HAHUU MO HEOPraHMYECKOW XMMHM (C BKIIOYEHUEM 3HAHWI U3 OOLIEH XUMUM) U
OpraHndeckon xumuu. PopMuUpOBaHME NAHHOW CHCTEMBI 3HAHWW NPU U3yUYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PACCMOTPEHHUSI BCEro MHOroo0Opasus
BEIIECTB Ha OCHOBE OOLIMX MOHSTUN, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa copepxaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHu4yeckas XUMHS» CPOpPMHpPOBaHA B MPOrpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOIO IIOJXOJa K U3y4YEeHHI0O ydeOHOro marepuaja u OOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHSI OPTraHUYECKUX
COCAMHEHNH, a TAaKX€ Ha YPOBHE CTEPEOXUMUYECKHMX M DJIEKTPOHHBIX
IOpEICTaBICHUH O CTpoeHuu BemecTB. CBefeHHMsT 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOIMUYECKU
AKTUBHBIX COEIUWHEHHMU. B Kypce OpraHn4ecKoM XUMHH IIOJIY4YarOT pPa3BUTHE
c(hOpMHUPOBAHHbBIE HA YPOBHE OCHOBHOTO 00IEro 0O0pa3oBaHUs MEpBOHAYATIbHBIC
MPEICTAaBICHUS] O XMMHUYECKOHN CBSI3U, KJIACCU(UKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEaKLIUH.

Ilon HOBBIM yrjaoM 3peHuss B IpeaMmere «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs HM3YYEHHbI Ha YpPOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHU
TEOPETUYECKU Marepuanl H (DAKTOJOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMHSD» 00ydYarolMMcs TPEAOCTaBISIETCST BO3MOYKHOCTh OCO3HaThb 3HAYEHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOIMUECKUX MO3MILIMM,



riy0ke TMOHATh MCTOPUYECKOE H3MEHeHHE (QYHKIUH STOro 3aKkoHa — OT
o0oO1aromiei 10 0ObACHAIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBaX M MPHUMEHEHHUM, 4 TAKKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEKaHWsi jJomnoyHsieTcss B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMHU KYJIbTYPOJOTUYECKHM W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBA3M XHMHH C
OPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATENBHOM M MPAKTUYECKOU
JESATEIPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUN XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBbIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALIUIO U
OPUMEHATh €€ Uil TIONOJIHEHUS 3HAaHWUW, PEUIEHUS WHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTANILHBIX MCCIEA0BATENbCKUX 3a7a4. B 1emom coaepkanue yuyeOHOro
npeamera  «XHMHSD»  JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTHPOBAHO  HA
dbopMupoBaHne y O0YyYarONIMXCS MHUPOBO33PEHUYECKOM OCHOBBI JJIi TMOHUMAHUS
bunocopckux muaeH, TakUx KakK: MaTepuaibHOE €JUHCTBO HEOPTaHMYECKOro U
OpraHU4YecKOro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb NPUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMH (aKkTaMd U  TEOPETHUYECKUMHU
MPENNOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MpodiieM, a
TaKKe MpobsieM cOepeeHUs IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUWA U MaTEPHUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHU
oOydJarommxcsi OPUHATBIE NPOrPaMMOM MO XHMHHM MOAXOAbl K OMNPEIETICHUIO
COMEp)KaHUsi M TOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIIMUX 0a30Boe 3HAYEHUE IS
pPa3IMYHBIX BHUJOB JICSATENBHOCTU: pEIIEHUs MpodsieM, TMOUCKa, aHajau3a Hu
00paboTKku nH(pOpMaLKK, HEOOXOTUMBIX IJI MPUOOPETEHUS OMBITA MPAKTUYECKON
U HCCIIENOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NO3HAHUU
XUMUU.

B npaktuke mnpenojaBaHus XMMUU Kak Ha YpOBHE OCHOBHOIO OOLIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus, MpU OMpPeAeSICHUN
COZIEpKATEIbHOM XAPAaKTEPUCTUKU 1€ HW3Yy4YeHUs NpeaAMeTa HalpaBJICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KAK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJnbTypbl. C
METOAUYECKOW TOYKH 3PEHUS TAKOM MOAXOJA K ONPEACIICHUIO LEJIeW HU3y4YeHUs
MIpEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CornacHO NMaHHOW TOYKE 3pPEHHS TJIABHBIMH ILEISAMU H3Y4YeHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (QopMupoBaHuE CHCTEMbl XHMMHUYECKMX 3HAHMWA KaK BaKHeWIIen
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIII0YEBbIe MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHWMAHHUE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUen
UX Pa3BUTHS U CTAHOBIICHUS,;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUui, HEOOXOOUMBIX [JIsI TPHOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHUU U CIOCOOOB AESITETLHOCTH, CBI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIEpUMEHTa, COOJIOJICHUEM  IPaBHI
0e30macHOr0 OOpaIIeHHs C BEMIECTBAMHU.

Hapsiny ¢ atuM, copepxatenbHasi XapaKTepUCTUKA 1IeJIe U 3a/1a4 U3y4yeHus
npeaMeTa B IporpaMme 1Mo XMMHHM yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeIHero ooduiero oopazoBanusi. CeroiHs B
IpernofaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCsl  MPEANOYTeHHE
PAKTUYECKONM KOMIIOHEHTE COJAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHU3alliy, BIAACIOLIErO He
HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TI'PAMOTHOCTHIO, TO €CThb Croco0amMu U
YMEHUSMH aKTHUBHOTO TIOJYYEHUS 3HAHWUW W TMPUMEHEHUS MX B PEaJbHOU KU3HH
JUIS peIlIeHus] TPAKTUUECKUX 3a7ad.

B cBf3M ¢ 3TUM Mpu U3y4YeHUU TMpeameTa «XUMHUS» JOMHUHHUPYIOIEe
3HaUYEHHE MPUOOPETAIOT TAKKE 1IeJIU U 33]Ia4H, KaK:

ajanranus o0y4yarouMxcs K YCJIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAaMOTHBIX
pEelIeHNI B KOHKPETHBIX U3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBanne y OOydarommMxcs KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIMI), WMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE IS Pa3IUYHBIX BHUIOB
JeATEeIbHOCTU: pelleHus mpooJieM, Morcka, aHaimu3a U 00paboTku uHbOpMaINH,
HEOOXOIUMBIX JUIsi TPUOOPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMAaeT
BXXHOE MECTO B TMO3HAHUM XWUMHUH, a TaKXkKe i1 OUEHKHM C TO3ULUl
HKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIMSHUSA BEHIECTB U XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaroMXCcs: CIIOCOOHOCTH CaMOCTOATENBHO MPHUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJI TIOMCKA U aHaJiu3a y4eOHOU U
HAY4YHO-TIOMYJISIPHON MH(DOpMAIIUK XUMUYECKOTO COJIEP KaHUS;

(dbopMUpOBaHNE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMbI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM U TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaroumxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTH XWMHUHU, €€ BaXKHON pPOJM B pEUICHUH TI00aJIbHBIX MpoOsieM
paIOHAIBHOTO MPUPOAOIIOIB30BAHNUSA, MTOTIOJHEHHS SHEPTETUYECKUX PECYPCOB U
COXpaHEHUsI TPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEKHOTO
OTHOLIEHUSI K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUsl OIbITa
UCIIOJIb30BAaHUsl TOYYEHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX pELICHUN B
CUTYalUsX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.

B yueOHOM mIaHe cpemHero oOwiero oOpa3oBaHMS NPEIMET «XUMUD)
0a30BOT0 YpOBHS BXOJMT B COCTaB MpeAMETHOU 00siacT «EcTecTBEeHHO-HAay4YHbIE
pPEeIMETHD.

OO1iee ynco 4acoB, OTBEAEHHBIX JJI1 U3YUEHHUS] XUMUHU, HA 0a30BOM YPOBHE
cpenHero oOmero obpasoBanus, coctaBisier 68 yacos: B 10 xmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COILEPKAHUE OBYUYEHUA
10 KITACC
OPTAHMYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHUYECKOl XUMHUU

[IpeameT opraHnYecKorl XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYECHHE B
MOJIYYECHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHHUS OPraHUuYECKHUX
coenuHeHuit A. M. byTiepoBa, e€ ocHOBHBIE TTo1I0)KeHUsI. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYECKMX BelecTB. [omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OpraHUYECKUX COCAMHEHUIX — OJIMHAPHbBIC U KPATHBIEC CBSI3H.

[IpencraBnenne o kiaccupuKaluyd OpraHUYECKUX BemlecTB. HomeHkmarypa
OpraHUYeCKUX COEJIMHEHMH (cUcTeMaThyeckas) M TpUBHAIbHbIE Ha3BaHUs
BAXKHEUIINX MMPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIeHHE ¢ oOpa3laMu OpraHMYeCKHX BELIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJIEJIMPOBAHHE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB M0 MNPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKMM psAx. MeraH u 3T1aH —
pocTeiIie NPEeACTaBUTENN alKaHOB: (U3MYECKWE M XHUMHUYECKHE CBOMCTBA
(peakuu 3aMelieHus] M TOpEHHUs), HAXOXKJICHHE B NPHUPOAE, MOJyYeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUN psii. DTUIIEH U MPOMUJIEH —
npocTeile MPEeNCTaBUTENN AalKeHOB: (U3MYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTallid, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: OyTtamueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakuus noiaumepusauuu). [lodyyeHue CHHTETHYECKOro
KaydyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIETHIICH
— MPOCTEHIIMI TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHUSI, TAJTOTCHUPOBAHUS, TUJIpATALIUH,
TOPEHHUS1 ), MOJTyYEHUE U TPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, (u3nUecCKHe M XUMHYECKHE CBOICTBa
(peakiuu rajoreHUpOBaHUS W HUTPOBAHUSA), MOJTYyYEHUE U TIPUMEHEHUE. Tomyo:
cocmas, cmpoeHue, (uauveckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANHUSL U HUMPOBAHUA), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXKIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble UCTOYHMKM YTriIeBOAOPOAOB. [IpHpomHbIl ra3 W MOIyTHBIE
HeTsubie ra3el. HedTs u e€ mpoucxoxaenue. CrocoObl mnepepadoTKu HEeTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTaluThyeckuil), mnuposus. I[IpomykTs
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
YTOJIb U IPOAYKTHI €r0 mepepadoTKu.

OKCIEpUMEHTANbHbIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, KAay4dyyKOB U PE3UHbI, KOJUICKIUU
«Hedbtp» u  «Yromap», MOJEIMPOBAHUE  MOJEKYJ  YIJEBOJOPOJAOB U
raJIOreHONPON3BOIHBIX, MPOBEICHNE MPAKTUUYECKON PabOThI: MONMyYEHHE STUIICHA
Y U3Y4YEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Bbluucienuss mo ypaBHEHHMIO XHMHMUYECKOW peakuumud (macchl, 00OBbEMa,
KOJIMYECTBA MCXOJHOI'O BEUIECTBA WJIM MPOAYKTA PEAKLUUHU [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIM IPOJTYKTOB PEAKIIHH).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA (peakiMy C AaKTUBHBIMU METaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHeHue. BoaopoaHble CBSA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKa.

MHOroaToMHbl€  COMPTBL. OJTWIEHIJIMKOJIb W  [JMLEPUH: CTPOCHHUE,
du3nUeckue M XUMHYECKHE CBOMCTBa (B3aMMOJEUCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas peakius Ha MHOIroaToMHble cnupThl). [leficTBue Ha
opraHusM yesnoBeka. [ [pumeHeHue rauuepruHa U 3TUIIEHTJIUKOJIA.

®deHon: CTpoeHHE MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHUE CBOICTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpneruapl U kemowsvl. Dopmanpierui, aueTAIbAETUI CTPOCHHE,
du3znyueckne U XMMUYECKUE CBOMCTBA (peaKIMH OKHCIEHUS U BOCCTAHOBJICHUSA,
KAueCTBEHHbBIEC PEAKLIMHN), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHCIOTBL. MypaBbuHas U
YKCyCHasi KHCIIOTBL: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWMCTBa (CBOICTBA,
oO1ue /Uil Kiacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KHUCIOTBHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbLj1a KaK COJIM BBICIIUX KAPOOHOBBIX KMCIIOT, MX MOIOLIEE AECHCTBHE.

Cnoxnble 3puUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KHPOB.




VYrineBompl:  cocTtaB, KiacCHU(UKAIUS ~ yraeBOAOB  (MOHO-, JH- U
noymcaxapuibl). ['roko3a — mpocTelmii MOHOCaxapH: OCOOEHHOCTU CTPOCHUS
MOJIEKYJbl, (U3MYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuom Mmeau(Il), oxucinenue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. dotocunTtes. PpyKTo3a KaK U30MEP TITIOKO3BI.

Kpaxman u nemnono3a kak npupoaHbie nonuMepbl. CTpoeHue Kpaxmala u
Heuosio3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpalleHUI:
MpOBEJCHNE, HAOMIOJEHNUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIHUPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
ruapokcusiom meau(Il)), anprernaoB (OKMUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3amMozeiicTBHE Kpaxmana C HOIOM),
IIPOBE/ICHHE NMPAKTHYECKOW PadOThI: CBOICTBA pACTBOPA YKCYCHOWM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (macchl, 00OBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

A3oTconepKalue OpraHndecKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble opranuueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha mpuMepe MmiuHa). buosornueckoe
3HaYE€HHE aMUHOKHCIIOT. [lenTumapl.

benku kak mpupomHBIE BBICOKOMOJICKYJISpHBIE coeauHeHus. [lepBuuHnasi,
BTOpUYHAs W TPETHYHAs CTPYKTypa O€nKoB. XWUMHUYECKHE CBOMCTBa OENKOB:
TUIPOJIN3, IEHATYpAllHsl, KAYECTBEHHBIE pEaKIIMU Ha OEIIKH.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpalleHUI:
HaOJII0/IEHUE U OMHCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATYypalus OeIKOB Mpu
HarpeBaHuH, [IBETHBIE PEAKIIMH OEJIKOB.

BbicokomoiekyasipHbIe COeTUHEHHUS

OCHOBHbIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJICKYJIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUNH —
MOJIMMEPU3AIUS U MOJTUKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEeBpalleHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MexXnpeaMeTHBIX CBA3€H MU U3yUYeHUU OPraHUYEeCKOW XMMUU B
10 kiacce OCYLIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHSTHUNA, TaK W MOHITHH, SBISIOIIUXCS CUCTEMHBIMH IJISl OTIENIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MTOHITHS: SBJICHUE, HAyYHBI (hakT, runoresa,
3aKOH, TEOPHSs, aHAIHN3, CUHTE3, KJIACCHU(PUKAINS, MEPUOANIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

®dusuka: MaTepus, DOHEpPrus, Mmacca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BEIIECTBA, (PU3MUECKNUE BEIUUNHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHHU3ME,
¢dboTocuHTE3, OMOJOTMYECKH AaKTHUBHbIE BemlecTBa (O€nKH, YTIAEBOIBI, >KHUPHI,
(hepMEeHTHI).

['eorpa¢usi: MuUHepabl, TOPHbIE MTOPOABI, IOJE3HbIE UCKOIAEMbIE, TOIIUBO,
pecypcehl.

TexHonorus: mNHIIEBbIE TMPOIYKThl, OCHOBBI pPAIMOHAIBHOTO MHUTAHMUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CUHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHMH

XUMUYECKH dJeMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAS
000JI0uKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus JJICKTPOHOB 1O OPOUTAISIM B aToOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaLKs aTOMOB.

[lepuoanueckuil 3akoH U [lepuoguyeckas cucteMa XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepuoanueckoi cUCTEMBI
xuMuueckux anemeHtoB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOHCTB XHMHUYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TIPYNIaM W MEPHOJIaM.
3HaYeHUE NEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. Buabl XUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAasi W TOJISIpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3mbl
oOpa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBII ©  JOHOPHO-
akuentopHslii). BomoponHas cBsa3b. BaneHTHOCTb. JIEKTPOOTPUIATENHHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tondatne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJHBIE PacTBOPHI.
MaccoBast 10Jis1 BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COEIUHEHHM. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [ E€HeTMYecKas CBA3b HEOPTaHUYECKHWX BEUIECTB,
NPUHAJIEKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peakuusd. Krnaccupukanuss XMMHUYECKHMX — peakiuidl B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (paxTopoB. OOpaTumbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIMUSAIOIIME HAa COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [Hlarenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U cladbie nekTpoinuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaIbHasl, IETOYHAsI.

OKUCANTETHLHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIEpUMEHTANIbHbIE METOJbl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpauus Tabmun «llepuonnueckas cucreMa Xxumuueckux snemeHtoB [, U.
MenpneneeBay, W3ydeHHE MOJEIEH KPUCTAUTMYECKUX PEMIETOK, HAOII0eHne U
OTHCaHUE JEMOHCTPAIMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3I0KEHNE MMEPOKCUIA
BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIBI0 YHUBEPCAIBHOTO MHJMKATOpA, pEaKIMd HOHHOro OOMeHa),
IPOBEJICHUE NPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (AKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUI.

Pacuérnbie 3anaum.

Pacuétel 10 ypaBHEHMSIM XUMHYECKHMX pEAKUMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS BELIECTBAY.

Heopranuyeckasi xumus

Hemerammer.  Ilonoxxenne HemeraiuioB B llepuoandeckoin  cucreme
xumuyeckux siemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckre CBONCTBA HEMETAIOB. AJUIOTPONHUsS HEMETalioB (Ha HpuUMepe
KHCJIOPOJIa, cepbl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA Ba)KHEMIIMX HEMETAJJIOB (TajOreHOB, CEPhI, a30Ta,
dbochopa, yriaeponga W KpeMHHS) U UX  COCAUHEHHH  (OKCHJIOB,
KHUCIIOPOCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COETUHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCMHEHUN.



Mertamnsl. [lonoxenne meraiioB B llepuoanueckor cucreme XHUMUYECKUX
sanemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTayuioB. OOmme guznyueckne cBoicTBa MeTaioB. CIUTaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN PSIJT HAMIPSYKEHU METAJUIOB.

XHUMHUYECKHE CBOWCTBA BaXKHEHIUX METAUIOB (HATPHM, KaJUM, KaJIbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUM.

OO0mue cnocoObl MoiayyeHuss MeTauioB. [IpumeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», OOPa3lO0B HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTAIBLHBIX 3a7a4, HAaOIO/ICHNEe W ONHCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHUIA ATIOMUHHS C PACTBOPAMH
KHUCJIOT U 1eJI04YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnurlie 3agaun.

Pacuétbl macchl BeliecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OObEMY OJHOIO M3 YYAaCTBYIOIIMX B pPEaKIHUHU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIH OAHO
U3 BEUIECTB UMEET NPUMECH.

XuMHSA U KM3Hb

Ponp xumum B 00€CICUeHHH 3KOJIOTHUECKOW, SHEPTETUUECKOW W THINECBOU
0€30macHOCTH, Pa3BUTHU MeEAUIMHBL. [lOHATHE O HAyYHBIX METO/aX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 OOUMX HAy4HBIX MPUHLUNAX POMBIIUIEHHOTO
NOJIyYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUAIOB. BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepualbl, KpPAaCKH, CTEKJIO, KepaMmHKa,
Marepualbl s dJEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAIIbHbIC
ya00peHus.

XuMHST W 30pOBbE YEJIOBEKA: MPAaBHJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, npasuia OE30MACHOr0 MCIOIb30BaHUS MPENapaToB ObITOBON XUMHUH
B OBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust  MEXINpeAMETHBIX  CBS3ed MpU  HM3YYEHUH  OOmmer U
HeopraHudeckoi xumuu B 11 Kitacce oCyllecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX TOHSITUM, TakKk W TIOHSATUN, SBIISIIOLIUXCS
CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4dHbId (DakT, rumoresa, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKALMA, MEPUOAUYHOCTh, HAONIIOJCHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



®dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3NYECKHE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, oOpraHusM, JKOCUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMIAEMbIE, TOTUIUBO,
peCypChl.

TexHosorus: XUMuUYeckasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOACTBO
CTPOMUTENBHBIX MATEPHUAIIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUICEHHOCTb,  IPOU3BOACTBO
KOCMETHUYECKUX MpPEenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0oOyJarIMMUCI TIPOTpaMM  CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3palOTKU IJIAHUPYEMBIX PE3YJIBTATOB OCBOEHHS IPOrPAMM CPEIHEr0 OOILEro
00pa30BaHUs SIBISIETCS CUCTEMHO-EATEIbHOCTHBINA MTOAXO/.

B cooTBeTrcTBHM C CHUCTEMHO-IEATEILHOCTHBIM MOJIXOJ0M B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
00111eT0 00pa30BaHUs BbIJICJICHBI CIAEAYIOIIUE COCTABISAIONIUE:

OCO3HaHUE OOYYAONIMMHUCS POCCUUCKOW TPaKIAHCKOW HIESHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbBHOCTH U CAMOOIPEAEIECHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HAa OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUNA 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4aroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIBHOCTH IEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAMH, MPUCYIIMMH 1IETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
L[EJIX U CTPOUTH KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHsS» JOCTUTalOTCA B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMHi POCCHIICKOTO TPa)XAAHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM U  TpaBUJaMH  TOBENEHHUS,  CIOCOOCTBYIOIIMMHU  IpoIieccaM
CaMONO3HAHUS, CaMOPAa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaroIIMXCs.

JluyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MpeaMera «XUMHUS» OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa MO3HABATEIIbHON M MPAKTUYECKOW JAESITeNTbHOCTU
oOyyJaronmxcsi o peaju3alii NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaIaHCKOro BOCIMTAHUSA:

OCO3HaHUSI 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW [IEATEIBHOCTH TPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUHA y4YEOHBIX W MMO3HABATEIBHBIX 3a7a4, BHITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHThI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIHbHOCTH;

2) NIATPUOTHYECKOT0 BOCITUTAHUS:

LIECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACIIEIUI0
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBAa B OOJACTU TEOPUU U MPAKTUYECKOTO
NPUMEHEHHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3yJIbTar
JUIMTENbHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX  AKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPyAa YUYEHBIX U MPAKTUKOB;

MHTEpECa M MO3HABATEJNbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e MHPOpPMALUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUeCTBEHHOMU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
U MIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTHU;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHWE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUUA 3THX
IOCTYTKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3I0poBOro © 0Oe30macHoro oOpas3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (pu3mdeckoMy u
NICUXUYECKOMY 370pPOBBIO;

coOJIFOIcCHUS TpaBwil 0€30MacHOro OOpaIlleHUsi C BeEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

MMOHMMAHUSl [IEHHOCTH TpPaBWJI HHAMBUIYAJIbHOTO H  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHHS B CUTYAIIHSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HaHUS TOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHnOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

5) Tpya10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHLCKOU
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHWH MPAKTUYECKUX 3a]a4y
COIMAJILHOM HAIPaBIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY M3YUYEHHIO Mpodeccuil pa3muyHoro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYyLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpY HHIMBHAYaJIbHOM TpaeKTOpUU
oOpaszoBaHusi, Oyaymiel mnpodeccuu W peanu3alid COOCTBEHHBIX >XMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTEH 0011eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA

AKOJIOTUYECKU 1I€J1€CO00pa3HOr0 OTHOILIEHUS K MPHUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOoOJIeM, BIHMSHHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIIBHON CPEMbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSI JOCTHXKEHUM XUMHUHU IS
peLIeHNs BONPOCOB PALIMOHAIIBHOTO MPUPOAOTOJIb30BAHHS;

AKTUBHOTO HEOPUATHUS JCHUCTBUW, MPUHOCSIIIMX Bpel OKPYXKaroLeu
MPUPOJHON Cpele, YMEHUS NPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTHYECKUE
MOCJIE/ICTBUSI IPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPALIATh UX;

HaJIM4usl pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHYECKON KYJIbTYPHI,
ombITa NEATEIbHOCTH DKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
MPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

MOHMMAHUA ClNeUM(PUKH XUMHUM KaK HayKH, OCO3HaHUS €€ poiau B
(GbOopMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO
IpecTaBlieHuss 00 OKpY:KaloleM MHUpE Kak O €IMHCTBE MPUPOAbI U YeIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM [  COBPEMEHHOM
UUMBWIM3AaUUHU: B €€ TyMaHHCTHYECKON HANpPABICHHOCTH W BAXXHOM pOJH B
CO37IJaHUU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIICHUU TJI00AIBHBIX MPoOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, OOECIICYCHUH YCIOBUN
YCHEIIHOTO0 TPyJa W OKOJOTMYECKH KOM(POPTHON SKH3HU KaXKIOTro 4JieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MTO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJiydyaeMble 3HAHUS IS aHaIu3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIET0 MUpa U
MPOUCXOSAIINX B HEM M3MEHEHU, YMEHHUS IeJIaTh O0OCHOBAaHHBIE 3aKIIOYCHUS HA
OCHOBE HAay4HbIX (AaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IMOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS s
pelieHus mpobyieM B PeabHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJAa B Pa3nuyHbIX cdepax mpodeccrnoHalIbHOM

NEATEIBbHOCTH.
METANPEIAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI YUEOHOTO MpeamMeTa « XUMHUs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHAyYHbIE MOHSATHUS, OTpaXKaIoIIne
LEJIOCTHOCTh HAyYHOM KapTHMHBI MUpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCIIOJBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPrus, SIBJIICHUE,
MPOIIeCC, CUCTeMa, HaAYyYHBIM (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcClieJOBaHUE, HAOIO/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpcalbHble y4eOHble NEeWCTBUs (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE,

pEryJISTUBHBIE), o0ecrnieunBaroIme dbopmupoBanue GyHKIIMOHATBHOU
IPaMOTHOCTH M COIIMAIBHON KOMITIETEHIIUU 00yUaroIuXCs;
CIOCOOHOCTh o0yyaromuxcst UCIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEVUCTBUS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE pPE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JIEUCTBUSIMHA.

OBJaaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMo3HaBaTeJbHBIMH
JAeUCTBUSAMU:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOSTENIbHO  (OPMYJIMPOBATh W aAKTyaJIW3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENETATh 1NN JESATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCMOJI30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAaHWUS M KPUTEPUH I KiIacCU(PUKAIMKU BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABIUBATh IPUYUHHO-CIEJICTBEHHBIE CBA3M MEXKAY H3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHAYKTUBHbIC, JAEAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJII M 3aKJIFOUCHUS;

IMPUMEHATH B MPOILECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJENH, PEOOPA30BbIBATH MOJEIbHBIE TPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peakiuyu — MpU PEHICHUH Y4YeOHBIX MO3HABATENBHBIX W IPAKTHUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHil.

2) 60a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

dhopMyIHpoOBaTh 1SN U 3aa4K UCCIICI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U  IPOBEACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBaTh YMEHUS HAOIIOJATh 32 XOJ0M
MpoIiecca, CaMOCTOSITENIPHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
0000TIIeHHs ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIHTATOB MCCIICIOBAHNS,
COCTaBJIATH 0OOCHOBAHHBIM OTYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKOM HCCIeI0BATEeNIbCKOM W MPOEKTHOM
NEATEeIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIbHOMY
MOMCKY METOJOB PEIICHUS MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nundopmanueii:

OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX UHPoOpManuu (HAy4dHO-
MOMYJIIpHAsE JIUTepaTypa XUMHUYECKOTO COJIEpP)KAHMS, CIPABOYHBIE IOCOOMS,
pecypcbl lHTEpHETa), aHaMM3UpOBaTh MH(POPMAIIUIO PA3THYHBIX BUIOB U (HOpM
MpEICTaBICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HETIPOTUBOPEYMBOCT;



bopMynupoBaTh 3aMpochl U MPUMEHSTh PA3IUYHbIE METOJbI MPHU MOUCKE U
orbope wuH(poOpManunK, HEOOXOAUMOM Il BBINOJHEHHS Y4YeOHBIX 3a7ad
OIIPENIENIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM U Pa3JIMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcCTBa Hpu paboTe ¢
XUMHUYECKON HMH(pOpManueil: NpUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAaKU U CUMBOJIbL, (hOpMYJIbI, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

OBiaseHue yHMBEPCAJIbLHBIME KOMMYHHMKATHBHBIMH J1CHCTBUAMM:

3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ Juaora u/niu
IUCKYCCUM,  BBICKa3blBaTh  UJeH, (OPMYyJIHpPOBATb CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIIOJIHEHUS IPEIIOKEHHON 3a/1a4U;

BBICTYNAaTh C NPE3EHTAUUEH pe3yJbTaTOB I[O3HABATEIbHOM IEATEIBHOCTH,
IIOJIy4EHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, IPAKTUYECKON pabOThl MO0 MCCIIEIOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, peaau3aluu yueOHOro MpoeKkTa U (HopMyaHpoBaTh BHIBOIBI
[0 pe3yibTaTaM MPOBEAEHHBIX HMCCIECJOBAHUN IYTEM COIJIACOBAHMS IMO3HMIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBi1aieHue YHHBEPCAJIbHBIMY PEryISTHBHBIMH AeHCTBUAMMU:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOIO I03HABATEIbHYIO
NEeATENbHOCTh, ONpenessia €€ Lead M 3aJadyd, KOHTPOJHMpPOBaTH W IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATH NpPEAJaraéMblid alropuT™M JACHCTBUH MNpuU
BBIMIOJJHEHMHM YYE€OHBIX M UCCIIEOBATEJIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CINOCOO MX pEHIeHHs] C YYETOM IOIY4YEHMs] HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHalIM3a
Y CAMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHbie pe3yibTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMUSD)
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUM B TIO3HAHUU SBJICHUU



npuponabl, B  (OPMHPOBAHMHM MBIIUIGHUS H  KyJbTypbl JMYHOCTH, €€
(GyHKIIMOHATBHONM TPaMOTHOCTH, HEOOXOAMMOM /JIsl PEIIEHUS MPAKTUUECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalONIMe TOHATHA (XUMHYECKHM D3JIEMEHT, aToM, D3JEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opMmyisa (pa3BépHyTas M COKpalll€HHAasi), MOJIb, MOJISIpHas
Macca, MOJIIpHBIH OO0BEM, YIJIEPOAHBIM CKeleT, (yHKUMOHAJIbHAs TpyMIa,
panuKall, U30Mepusi, U30Mepbl, TOMOJIOTMUECKUN PsiJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ M a30TCOAEPKAUIUE COEAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
opraHuyeckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI S3bIK XMMHUHU; MHUPOBO33PEHUECKHUE 3HAHMUS,
JeKalie B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH MU CUCTEMHOCTH XHUMHUYECKUX
ABJICHUHM, (PAKTOJOTUYECKHUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAHUM BAXKHEWIUX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTHYECKOH 1EATEIbHOCTH YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHHUM BBISABJIATH XapaKTEpHbIE IPU3HAKU IOHATH,
YCTaHABIIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSTUS TPH
ONMCAaHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COEANHEHUM;

c()OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAILEHHOMN)
GopMyJ1  OpraHMYECKMX BEUIECTB U ypPaBHEHHH XHMHMUYECKHUX PEaKLUH,
M3TOTaBIMBATh MOJETH MOJIEKYJ OPraHMYEeCKHX BEIIECTB I WJUTIOCTPALUU UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAIJIEKHOCTh H3YyUEHHBIX
OpPraHMYECKHUX BEIECTB IO HX COCTaBy U CTPOCHUI0 K ONpEeAcIEHHOMY
KJlaccy/Tpymnme CoeIuHEeHUN (YIJIEeBOAOPOAbI, KHUCIOPOJ U a30TCOoJepiKallue
COCMHEHUS, BBICOKOMOJEKYJISIDHBIE COEAMHEHMs), [aBaTb UM Ha3BaHUS IO
cuctemMatnyeckoi HomeHkiarype (IUPAC), a Takke NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUS OTAEJbHBIX OpPraHMYECKHUX BEIIECTB (STUJIEH, IPOIWJIECH, alEeTUJIEH,
ATWJIEHIJIMKOJb, TJIMLUEPUH, (eHOoJ, (opMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KHCJIOTA, CTEAPUHOBASI KUCIIOTA, IIIHOK034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

C()OPMUPOBAHHOCTb YMEHHUS ONpPENEISATh BHJbl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHbIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUST MACChI BEIIECCTB,;

c(OpMHPOBAHHOCTh ~ YMEHHM  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
¢du3nUecKkue M XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENECH pa3InYHBIX
KJIACCOB OPTaHMYECKUX BEIIeCTB (METaH, dTaH, JTUJICH, MPOMWJICH, aIleTHIICH,
OytamueHn-1,3, merunOytamueH-1,3, OEH30J, METaHOJ, ATAHOJ, STUJICHTJIMKOJIb,
[NIMLEepUH, (EHOJ, alleTalbJeTu], MypaBbUHAs W YKCYCHas KUCJOTHI, IJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PpEaKIUH C
HCIIOJIh30BAaHUEM CTPYKTYPHBIX (opmyIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOIOPOTHOTO
CeIpbsi (He(Th, MNPUPOIHBIM Ta3, Yyrojb), CIHOCOOBI HUX MNepepadbOTKH U
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS TIO0 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIIM IMPOIYKTA
peaKkmMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BELIECTB MJIM MPOAYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh YMEHHMI BIAJETh CUCTEMON 3HAaHUH 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIX B XUMHH TIPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIIOICHNE, N3MEpPEHNe, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMHUYECKHE 3HAHUS JUIsl MPUHATHS pEIIEeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MTpaBUjia MOJIb30BAHUS XUMUYIECKOM
MOCYJIO W J1abOpaTOpHBIM O0OPYIOBaHWEM, a TakXKe MpaBuia OOpalIeHHs ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBITIONHITH XUMHYECKHUI
AKCTIEPUMEHT (TIPEBPAIICHNS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHUE
STWJICHA ¥ W3YyYCHHE €ro CBOWCTB, KAUYE€CTBCHHBIC PEAKIIMH OPTaHMYECKUX
BEIIECTB, JeHaTypalusi OEJIKOB IMpU HArpeBaHHUM, I[BETHbIE peaKIuu OENKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKH OE€30MAaCHOCTH TpU OOpaIllEHUU C
BEIIECTBAMH H JITAOOPATOPHBIM OOOPYJIOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 popMyJIUpPOBATH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpMAIUIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uHpopmaruu, IaTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKHU
1eJIECO00PA3HOTO TOBEACHUSI B OBITY W TPYAOBOM JACATEIBHOCTH B IIEIIX
COXPAHEHHUSI CBOETO 37I0POBbS M OKPYXKAIOIIEH MPUPOTHON Cpeabl, 0CO3HABATH
OMAacCHOCTh BO3JIEUCTBHUS HA >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MOHUMasi cMbica mokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIIEHUST W TPENOTBPAIICHUS WX BPETHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJIOBEKa;

Uist 00yYaroumxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUTSL  CAENBIX W CHA0OBHIAAIIMX OOYYaIOIMIUXCS: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XuMudecKux

dhopmy.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OOmas M HeopraHuveckas
XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHYECKOM COCTABIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHMHM B TIO3HAHUU SBJICHUU
npupoAbl, B  (QOPMUPOBAHUM MBIIUICHUS W  KyJbTYphl JIMYHOCTH, €€
(YHKIMOHATBEHON TPaMOTHOCTH, HEOOXOAMMOM VISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIUe TMOHATUA (XMMUYECKUUA BJIEMEHT, aToM, M30TOoN, S-, p-, d-
AIIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KoBaJieHTHAas, MOHHAs!, METAIUTMYECKAsl, BOJOPOAHAS ), KPUCTAINIMYECKAs PEIIETKA,
TANBl ~XUMHYECKUX  PpPEAaKLUHM, pacTBOp, JJIEKTPOIUTHL,  HEDIECKTPOJUTHI,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON pPEaKUUU, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aucconranuu, nepuoanyeckun 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTHUH
Opy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN $3bIK XUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUE B OCHOBE NOHUMAHMS TNPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHHM, (PAaKTOJIOTMUYECKHUE CBEACHUS O CBOMCTBAX,
COCTAaBE, MOJIyYEeHUHU U 0€30IMaCHOM MCIOJIb30BAaHUM BAKHEUILIMX HEOPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUUYECKOM J1€ITEIbHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHBIC TPHU3HAKA TOHSITHH,
YCTaHABIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILIME MOHATUS IPH
ONKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKHUX  pEaKlui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYeCKUX BeWECTB (yrapHblid ra3, YIJEKHCIbI ras, aMMHaK, raméHas
U3BECTh, HETalIEHasi U3BECTh, MUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEAENIATh BaJIEHTHOCTh U CTEMEHb OKUCIICHHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3TUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAs, METaJUIMYECKas, BOJAOPO/IHAS) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJSpHas,
MOHHAsl, METAJUIMYECKas), XapakTep Cpeibl B BOAHBIX paCTBOpPaX HEOPTaHUYECKHUX
COCJIMHECHMU;

c(OpPMUPOBAHHOCTH YMEHUI yCTaHaBJIMBATh MIPUHAITIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrmnie
COEIMHEHHH (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenneneeBa U J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PYyHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMsl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoyib3ysl MOHATHS «S-, p-, d-
AJIIEKTPOHHBIE opouTanm, «3HEPreTUYECKue YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUMN
10 IeproiaM U rpymmnaM llepruoanyeckon CUCTEMbl XUMUYECKHUX deMeHTOB /[l. U.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYLIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILIECTBAMU C MOMOULIBIO YPABHEHUN COOTBETCTBYOIIMX XUMUYECKUX PEAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUU I10
pa3IMYHBIM MPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrollyuX BEIIECTB, TEILLIOBOMY
s deKTy peakuuu, U3MEHEHUIO CTETNEeHEW OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHM COCTaBJSTh YPABHEHMSI PEAKIMA Pa3TUUYHBIX
THUIIOB, MOJHBIE U COKPAIEHHBIE YPaBHEHUS PEAKIMl HOHHOTO 0OMEHA, YUUThIBAS
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;



c(OPMHUPOBAHHOCTh yYMEHWUW TMPOBOJUTH PEAKIIUH, MOATBEPKIAIONTUE
KAQYECTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHWUYECKHUX BEIIECTB, PACINO3HABATH
ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHHUYECKUX
BCIIICCTB;

chOpPMHUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMIl MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
ATHUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
peaKIuy OT Pa3InYHbIX (PAaKTOPOB; XapaKTep CMEIIECHU XUMHUYECKOI'0 PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTsus (mpuniui Jle [latensbe);

c(hOPMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JIS)KAIIUE B OCHOBE IMPOMBIIIJIEHHOTO TMOJYYEHUS] CEPHOW KHCJIOTBI, aMMHaKa, a
TaKke CPOpMHUPOBAHHOCTH TPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX H
AKOJIOTMYECKUX MTPoOIeMax XUMUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSITUSL «MAacCOBasi JOJSI BEMIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
P XUMHUUYECKUX PEAKIUSAX, MACChl BEIIECTBA WJIM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOIO M3 YUYaCTBYIOIIUX B pPEaKIUU
BEILIECTB, TEIJIOBOTO 3(deKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MTpaBUjia MOJIb30BAHUS XUMUIECKOM
NOoCy/Iod U J1TabOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaK)Ke IMpaBmia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OITLITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBITIONHITH XUMHYECKHUI
AKCIEPUMEHT (Pa3yiokKEHUE MEPOKCUIA BOJIOPOJia B MPUCYTCTBUM KAaTaIM3aTOpAa,
ONpEAECICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBLHOIO
WHJWKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIvu,
peaKkMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(dar-, kapOboHaT- H
XJOPHUI-aHUOHBI, HA KATUOH AMMOHUSI, PELUICHUE SKCIEPUMEHTAIBHBIX 331a4 10
temam «Metamuib»y U «HeMmeTtaiiby) B COOTBETCTBUM C MpaBUIaMU TEXHUKH
0€30I1aCHOCTH MPU OOPAIICHUH C BEIIECTBAMH M JIa0OPATOPHBIM 000PYAOBaHUEM,
NPEACTaBISATh PE3yJbTaThl XMMHUYECKOrO JKCIEepuMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEaKIil u (HOpPMYyIMpPOBATH BBIBOJIBI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUNM KPUTUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHpopMaIMIo, TMOJyYaeMyr M3 pPa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
KOMMYHUKaIu, MHTepHeT 1 Apyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKHU
1eJIECO00PA3HOTO TOBEACHUSI B OBITY W TPYAOBOM JACATEIBHOCTH B IIEIIX
COXPAHEHHUSI CBOETO 37I0POBbS M OKPYXKAIOIIEH MPUPOTHON Cpeabl, 0CO3HABATH
OMAaCHOCTb BO3ICHCTBUSA HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpic mokazarens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIECHUS U
MPEAOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTAHU3M YEJIOBEKa;

Uit OOYYaroNMXcsl C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI: YMEHHE
OPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHENBbIX M CHa0OBHISAIIMX OOYYalolMXCS: YMEHHE HCIO0Ib30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XuMudecKux

bopmy.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYHEHUKA

Xumus, 10 xkimace/ IN'abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.,
Axnmonepsoe o6mectBo «M3marensctBo «lIpocsemenue»,2021 r
Xumus, 11 knace/ IM'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.,
AxmmonepHoe obmectBo «M3marensctBo «lIpocBemenne»,2021r.

B.B. Epemun, H.E. Ky3pmenko Xumus 10 kiacc. ba3zoBelil ypoBeHb, M.
Hpoda, 2020 .

B.B. Epemun, H.E. Ky3pMenko Xumus 11 knacc. bazoBsiii ypoBeHb, M.
Hpoda, 2020 r.

METOAUYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

Xumus(6a30BbIilypoBeHb). Peanusaiius o0pa3oBaHus: METOAMYECKOE TocoOue
st yaurens / Kasepuna A. A., [luayruna I'.B.; mog pea.I'. B. ITuuyrunoii. M.
: ®I'BHY «UHcTuTyT cTpareruu pa3Butus oopasoanust PAOy», 2022 81 c.:u.

MeTtonudeckoe nmocobue k yueonuky B.B. Epemuna, H.E. Ky3pmenko Xumus
10 ximacc. bazossrit yposenb, M. Jlpoda, 2020 r.

MeTtonudeckoe nmocobue k yueonuky B.B. Epemuna, H.E. Ky3pmenko Xumus
11 xmacc. bazossiii ypoBens, M. Jlpoda, 2020 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://edsoo.ru/rabochie-programmy/



