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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTeIbHON MPOrpamMMBbl cpeHero odiero oopazoanus (OOIIT
COQ), mnpencrabieHHbIXx B DeaepaibHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yu€rom Konuenuuu mnpenogaBaHus y4eOHOro mnpeaMera
«Xumus» B oOpa3zoBarelbHbIX opraHmzaunusx Poccuiickoit  ®Denepanuu,
peanu3yroX OCHOBHBIE 00pa3oBaTesIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Ctpareruu pazsutus Bocniutanus B Poccuiickoit denepaunu Ha nepuon a0 2025
roja» (Pacnopsokenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHUS O0YUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHus GI'OC COO o B3auMOOOYCIOBICHHOCTU IIEJIEH,
collepKaHMsl, pPe3yJbTaTOB OO0y4deHUss U TPEOOBAHHM K YpPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XuMHUYecKoe oOpazoBaHue, NoJIy4aeMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON  OpraHU3alMK, SBISETCS HEOTHhEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAllOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHMsS. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KyJIbTYpPhl
YeJI0BeKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO
U TPUPOJHON cpene. PeanusyeTcss xumudeckoe oOpa3oBaHHE OOydaronIuxcs Ha
YPOBHE CpeTHEr0 0011Iero 00pa3oBaHus CPEACTBAMH YIECOHOTO MpeaMeTa « XUMUSY,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMpPEAEIEHbl B MPOTPAMME IO XUMHUH C
yuéToM crneuu(uky HayKu XUMUHU, €€ 3HAUeHHs B TMO3HAHUU MPHUPOABI U B
MaTepuaibHON )KM3HU OOIIECTBA, a TAaKXKe C Y4ETOM OOIIMX LieJeil U MPUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpeJHero oOmiero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW LMBWJIM3ALMK, B CO3JaHUHU HOBOM 0a3bl MaTepualbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (HOPMHUPOBAHHE PAIIMOHAIBHOTO HAYYHOT'O MBIIICHUS, B
CO371aHUE LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXAIOIIEM MHUpPE KaK O €JIMHCTBE
IPUPOJIBI M YEIOBEKa, KOTOpoe (opMHpyeTcs B XUMHUH Ha OCHOBE NMOHUMAaHMS
BEILIECTBEHHOI'O COCTaBa OKPY’KAOLIErO0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMH M BO3MOKHBIMU 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYIbTYphl, HEOOXOJAUMBIM YCIOBHEM YCIIECIIHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKHMX TEXHOJOTHMW HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MTaCHOCTU U OXPAHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOIIMMHM LEISIMU MW TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOIO BKIIOYEHUS B JKU3Hb COIMyMa, IPOJIOIKEHUS
o0pa3oBaHUs B pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu - ipeAiMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» W «OOmEas W HEopraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW 0 HEOPTAaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
opraHuyecko xumuu. @opMHUpPOBaHUE JAHHOW CHUCTEMbl 3HAHUWU MPU U3YYCHHUU
npeaMeTa 00ecIeurBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCEro MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPUI XHUMHUH.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIX0Jla K U3Y4YeHHIO Yy4eOHOro wmarepuaia u o0OycClOBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHYECKUX
COCMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
npeICTaBlIeHUH 0 CTpoeHuU BelecTB. CBeneHus: 00 M3y4aeMbIX B Kypce BEIIecTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom — XMMHHM ~ [OJYYalOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOUN CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKON PEaKIIUU.

[log HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
TEOPETUYECKUN MaTepuad ¢ (PAKTOJOTUYECKUE CBEJEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIlas M HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOAOJOTMUYECKUX MO3UIINM,



riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKUMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXHEWILIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NMPOTEKaHHs JomoiHAeTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIep>KaHMsl, UMEIONUMU KYJIbTYPOJOTHUUECKUNA M TPUKIAJHONU XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMHUHU C JIPYTUMH HayKamH,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHON U MIPAKTUUECKOU AEITEIBHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U IPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHLCS B
OOIIIECTBEHHO U JMYHOCTHO 3HAYUMBIX TpoOJieMax, CBSI3aHHBIX C XUMUCH,
KPUTUYECKHA OCMBICIMBAThL MHMOPMAIMIO U MPUMEHATh €€ I MOMOJHEHUS 3HAHWI,
peleHns UHTEJUIEKTYaJIbHBIX U AKCTIEPUMEHTAIBLHBIX UCCIIEI0BATEeILCKUX 3a/1a4. B
IIEJIOM COJIep)KaHhe y4eOHOro mpeaMeTa «XHUMHS» JaHHOTO YPOBHSI H3YUYCHUS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYUAIOMIUXCS MHUPOBO33PEHYECKOM OCHOBBI
JUIT TIOHUMaHusl (UIOCOPCKUX HUJEeH, TaKWX Kak: MaTepuajbHOE EIUHCTBO
HEOPTraHUYECKOTO M OPraHUYE€CKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX SBJICHUU MyTEM 3KCIEPUMEHTA
U pEIIeHUs TMPOTUBOPEYHM MEXIy HOBBIMU (PaKkTaMU U TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUH SKOJOTUYECKUX MpooIieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmane pemenus 3agay  BOCIHUTAHMS, Pa3BUTUS M COLMAIM3ALIMU
oOydJaromuxcs NPUHITHIE MPOrPaMMOM MO XMMHUM TOJXOIbI K OMPEIEICHHUIO
colepKaHWsl H TOCTPOEHHUs TpeAMeTa MpeaycMaTpuBaiOT (QopMUpoBaHUE
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBUM, UMEIONTUX 0a30BOE 3HAYCHUE ISl PA3INYHBIX
BUJIOB JEATEILHOCTH: pelIeHus MpoOieM, IOUCKa, aHaimm3a U 00paboTKu
uHOpMalMK, HEOOXOMUMBIX IS TPUOOPETEHHUS ONbITa MPAKTUICCKOH U
MCCIIEIOBATEIbCKON JIEATEIbHOCTH, 3aHUMAIOIIEN Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mpemogaBaHMs XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CPEIHETO O0IIero o0pa3oBaHus, MPH ONPEICICHUH
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU 1€l W3ydeHUs MpelMeTa HalpaBlIeHUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOM
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJIMYECKOW TOYKM 3PEHHS] TaKOM MOAXOJ K ONPEACICHUIO LEJIeU W3y4YeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEUIIeH
COCTaBJISAIOLIEN €CTECTBEHHO-HaYyYHOU KapTUHBI MHpA, B OCHOBE KOTOpPOH
JeXaT KIIOUEBbIC MOHATHS, (PyHIAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE #A3bIKA HAYKH, YCBOCHHE M TMOHMMAHHE CYUIHOCTH JOCTYIHBIX
000011IeHNI MHUPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIGHUE C UCTOpHEH HuX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIECTB U XUMHUYECKUX PEAKIU, HEOOXOMUMBIX i MPUOOPETEHUS yMEHUU
OPUEHTHPOBATLCS B MHPE BEIIECTB W XUMHYECKUX SIBICHUN, HMEIOIINUX
MECTO B MIPUPOJIC, B TPAKTUUECKON M TTOBCETHEBHOM JKU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOIEHUEM U
OOBSICHEHHEM XHMHUYECKOIO0 DKCHEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
npeIMeTa B PorpaMMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETAMHU B CUCTEME cpefHero obimiero oOpaszoBanusa. CeronHs B
NPEroaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE  COJlep)KaHHsl OOy4YeHHs, OpPUEHTHPOBAHHOW HAa TMOJTOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJICIONIEr0 HE Ha0OpoM
3HaHWM, a (PYHKIIMOHAJIBbHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMHU
AKTUBHOTO MOJTYY€HHUs 3HAHUN U MIPUMEHEHUS UX B PEANbHON KU3HU JJI pEUICHUs
NPAKTUYECKUX 3a/1a4.

B cBsI3u ¢ 3THM npu u3yueHuu npeaMera « XUMUs JOMUHHUPYIOIIee 3HAaUCHHE
NpUOOPETAIOT TAKUE TENIH U 3a7a41, KaK:

azanTamus 00yJarouuxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  HWHTEJUIEKTYyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYalMSIX, CBSI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 0Oy4aromuxcsl KJIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHJIOB
JESTENBHOCTH: PEIIeHUs TMPo0IeM, MOUCKa, aHaidu3a U 00paboTku WHOOpMAINH,
HEOOXOJUMBIX i NpUOOPETEHUs] OMbITA AEATENbHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XHMMHH, a TaKXKe i1 OUEHKH C TMO3UIUH 3KOJIOTHYECKOU
0€30MacCHOCTU XapakTepa BJIUSHUS BELUIECTB U XMMUYECKHUX MPOIECCOB HAa OPraHu3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BHUTHE MO3HABATEIBHBIX WHTEPECOB, MHTECIUICKTYAJIbHBIX M TBOPUYCCKHX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KU3HCHHBIMHU MOTPEOHOCTSIMHU, HCIIOIH30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH IS MOWCKA W aHaiu3a Y4eOHOU u
HAyYHO-TIOMYJISIPHONW HH(POPMAITUH XUMUIECKOTO COJICPKAHUS;

(dbopMHUpOBaHUE U Pa3BUTHE Y OOYYAIOIINXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0TI0IaTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHUHM W TPOBEIACHUH XUMHUYECKOTO
OKCIIEPUMEHTA;

BOCIMTAaHUE Yy OOydYalImMXcsd YOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPABJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETHICCKUX PECYPCOB U
COXpaHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOTO
OTHOIIICHUS K TPHPOAC M CBOEMY 3/I0POBBIO, a TaKKe NMPHUOOPETCHUS OIbITa
UCIIOJIb30BAHMS TTOJYYEHHBIX 3HAHWW JUIS TPHUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIIUSX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMU.

B ydeOHOM maHe cpemHero ooOmero o0Opa3oBaHHS TPEAMET «XUMUS)
0a30BOr0 YpOBHS BXOJHUT B COCTaB IpeIMETHON 00jacTh «EcTecTBEeHHO-HAay4YHBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 yac B Heziemio).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOCHHSI OPraHUYECKHX
coenunenuid A. M. bytneposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiaccu@uKauud opraHMYecKux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CucTeMaTUyecKas) U TpUBUAJIbHbIE Ha3BAHMS
BaXXHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEIIeCTB W HX MpEeBpalICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEUIECTB U MaTepHalaMH Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHWYeCKUX BEILIECTB, HAOJIOJICHHE W ONHCAHHE
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEUIECTB MPH
HarpeBaHuu (IUIaBjiIeHUe, OOYTIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMELIEHHUsT W TOpPEHHMs), HAXOXKIEHUE B IMPUPOJE, IMOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPECTABUTEIN AaJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). [lomydeHne CHHTETUYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psll. ALleTHIIEH
— MPOCTEUINNK MNPEACTABUTENb AJKHMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklM TUIpUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTalllu,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, crpoenue, (uU3MUECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noJydYeHue u npumenerue. TOKCHIHOCTb apEHOB.



['eneTnyeckast CBA3b MEXAY YIVIEBOJOPOJAMH, NMPUHAICKAIIMMHU K PA3TUYHBIM
KJlaccam.

IIpuponHble UCTOYHUKU YrIIEBOAOPOAOB. IlpupoaHbli ra3 W MOIyTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrocoObl nepepaboTku HePTu:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTalIUTU4YecKuil), muponu3. IlpoaykTsi
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH IJIacTMAcC, KayuyyKoB M pe3uHbl, Kojuiekuuu «HepTo»
U «YTOJbY», MOAEIUPOBAHUE MOJIEKY] YIVICBOAOPOAOB U IaJOr€HONPOU3BOAHBIX,
pOBEJICHNE IPAKTUYECKON pabOThl: MOJyUYEHHE STUJICHA U U3YUEHUE €r0 CBOMCTB.

PacuétHrnlie 3agaun.

Bbruncienuss 1mo ypaBHEHMIO XHMHMYECKOW peakuuu (maccel, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIM MPOJAYKTOB PEAKIIMH).

Kuciopoaconepskanue opranndeckKue CoeAUHECHUS

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U JTAHOJ: CTPOCHHE,
dbu3ndyeckue M XUMHUYECKHE CBOMCTBA (pEakiuu C AaKTUBHBIMU METajllaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpoaHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlefICTBHE METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. DTWICHIJIMKOJIb W  TIHLEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBHE CO IIEJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl pEakUHsi Ha MHOrOAaTOMHbIE cnupThl). JlelicTBue Ha
OopraHu3M 4esnoBeka. [[puMeHeHnne rauueprHa U 3THICHTITUKOJIS.

deHoN: CTpOEHHE MOJICKYJBl, (QU3MUEeCKHe ¢ XHMHYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenne genona.

Anpnerunpl U Kkemowusl. DopMmanbAEruj, alETAIBIETUI CTPOCHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (peaklMd OKHUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpEEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbrHAS U YKCYCHAS
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCJIOT, Peakius dTepudukaiun), moaydeHue u npuMenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxnble >(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KUCIOT. [maponus
c0HbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoabl: cocTaB, Kiiaccu(UKAIUS YTIIEBOI0B (MOHO-, IU- U MOJIUCAaXapUIbI).
I'moko3a — mpocTteimnii MoHOcaxapua: 0OCOOCHHOCTU CTPOEHUS



MOJIEKYJIbI, (PU3UYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOIEUCTBHE C TUAPOKCUIOM
menu(Il), okucnenne aMMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBIEHME,
Opo’KEeHHE TIII0KO03bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTUYECKast pOJib.
®otocunTe3. pyKTO3a KAK U30MEP TITIOKO3BI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepsl. CTpoeHHE Kpaxmana U
Hemnono3bl. Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KAaueCTBEHHAsl peaKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBPALICHUN:
OpoBeJieHNe, HAOJI0ICHHEe M ONUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJEHUCTBUE TJIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBUEe Kpaxmana C HOAOM),
POBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB WIIH MPOJAYKTOB PEAKIIMH).

A3oTcoaepkaniue OpraHu4ecKiue COeTMHEHUSI.

AMUHOKHUCTIOTHI Kak aM(OTEpHbIE OpraHudYecKue coequHeHusi. Pu3nyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha mNpuMepe riauuuHa). buosormyeckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuabl.

benkn kKak NpUpOJHBIE BBICOKOMOJIEKYJISIpHbIE coeaunHeHusd. l[lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCIKOB:
TUIPOJIN3, ICHATY ALK, KaYeCTBEHHBIE PEaKIIUU Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M MX IMPEBpAILCHUI:
HAOJIIO/ICHUE W OMMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHUHU, IBETHBIC PEAKIIUU OEIIKOB.

BricokoMoOIeKYJIApHbIE COCAMHEHUS

OCHOBHbIE TOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB W UX IMPEBpAICHUI:
03HAKOMJICHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMEeTHBIX CBSA3EH MPU U3yYEHUN OPTaHUYECKON XMMUU B
10 xmacce ocCymIeCTBISIETCS 4Yepe3 HCIOJNb30BaHME KaK OOIIHMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU I OTAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBINH (PakT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKauus, NepUOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOICTUPOBAHUE.

®dusuka: Marepus, DSHEprusi, Macca, aroM, OJEKTPOH, MOJIEKyJa,
JHEPreTUUECKU ypOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIIEeCTBA, (PU3NUECKHE BETUYNHBI H SIUHUIIBI UX U3MEPECHHS.

buonorus: xierka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dorocuHTE3, OHMONOTHMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YTJIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHomorusi: MNUIIEBBIE TMPOIYKTHI, OCHOBHI PAlMOHAIBHOTO THUTAHHS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTuyeckne 0CHOBbI XUMHH

XUMHUYECKUN JIeMEHT. ATOM. SIIpo aToMa, U30TOIBI. DJIEKTPOHHAS 000JI0YKaA.
DHEpreTUYecKre yYPOBHH, MOAYPOBHH. ATOMHBIE OpOuTaIH, S-, P-, d- 2JIEMEHTHI.
Oco0eHHOCTH pacnpeesieHus] dJEKTPOHOB 0 OpOMTAIsIM B aToMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOAOB. DJIECKTPOHHASI KOH(DUTYpaIis aTOMOB.

[Teproguueckuit 3akoH u [lepuonuueckas cucrema xumudeckux snemeHTos . M.
MengeneeBa. CBsA3b mnepuoanveckoro 3akoHa u llepumoamdeckoil cuUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUSI CBOICTB XHMHYECKHX DJIEMEHTOB U
00pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIAM H IEPHUOIAM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJIApHAas W TMOJISIpHas, WOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsA KOBAJEHTHONW XWMHYECKOW CBsi3W (OOMEHHBII ¥ JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crtenenb okuciieHus. MIOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THUIIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.



[TonaTue o gucnepcHeiX cucTeMax. VICTHHHBIE M KOJJIOUAHBIE PACTBOPBL.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHNYEeCKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ eHeTMYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAICKAIIUX K PA3IMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss  XUMHUUYECKHUX — peakiui B
HEOPraHUYECKOM U OPraHUYECKOM XHMMHUHU. 3aKOH COXpPAHEHUSI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NP XUMHUYECKUX PEAKIIMX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iuydHbIX (hakTopoB. OOpaTHMbie
peakuun. XuMHYeCcKoe paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlartense.

DnekTponauTnyeckas auccornuanus. CuiibHbIE U c1adbie d5ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAS, 1IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCIMEPUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB M UX IPEBpAICHUMN:
neMoHcTpanusa Taommi «l[lepuonndeckas cucrema xumuueckux sjaementos JI. U.
MenneneeBay, M3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIETOK, HaONIOJCHUE |
OTHCaHue JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iokeHHe MEPOKCHIa
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONPEIEIECHUE CPEIbl pACTBOPOB BEIECTB
C MOMOIIbI0 YHUBEPCAIBHOTO MHAMKATOPA, PEaKIMd HMOHHOTO OOMEHA), MPOBEACHUE
IPaKTHYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKIum».

Pacuérnble 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMHUYECKHUX pEAKUUA, B TOM YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCIOIB30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILECTBAY.

Heopranuueckass XuMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoguueckoit  cucreme
xumudeckux siaeMmeHToB J[. M. MennaeneeBa U O0COOCHHOCTU CTPOEHHS aTOMOB.
®u3nyuecKkue CBOWCTBA HEMETAIOB. AJJIOTPONHUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOpOoJIa, cephl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCIOMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHUI ).

[IprMeHeHne Ba)KHENIINX HEMETAJIIIOB U UX COEIMHEHUU.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XUMUYECKHUX
sanemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHYECKHN PsiZl HANPSIKEHU METAILIOB.



XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAJUIOB (HATpUM, KaJlui, KaJbIIHii,
MarHui, aJlfOMUHUN, [IMHK, XPOM, JKeJI€30, MEJ/ib) U UX COCTUHEHUH.

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

DKCIIEPUMEHTAIbHBIE METOJIbBl M3YyYE€HHUS BEIIECTB U WX MPEBPAIICHUN:
M3YUYeHUE KOJUIEKIMU «MeTaabl U CIUIaBbl», OOpPa3l0B HEMETAIIOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4, HaOJI0JICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U TIeJIouei, KaueCTBEHHbIE PEaKIIUU Ha KATHOHBI METAJLJIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MuSA U )KU3Hb

Ponp xuMum B oOecriedyeHUH SKOJIOTHYECKOM, DYHEPreTUYECKOM M THUIIEBOU
0€30MacHOCTH, pa3BUTUM MeAulMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIU.

[IpencraBnenuss 00 OOHMMX HAYYHBIX TPUHIMIIAX [POMBIILICHHOTO
MIOJIYYEHHS BaKHEUIIINX BEIIECTB.

UemoBek B MHUpPE BEHIECTB W MaTE€pHUATIOB: BAXKHEUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKUHMOHHBICE MATEpPUAIbI, KpPacKd, CTEKJIO, KEpaMHKa,
MaTepualibl IJIs 3JICKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpEeHUSI.

XuMHSLT YU 3J0pPOBbE YEIIOBEKA: IMpaBWa HCIOJIb30BAHUA JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia O€30MaCHOT0 UCIIOJIH30BaHMS IIpenapaToB OBITOBOM XUMHUH B
IIOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€H MOpU  HU3YYEHUHM O0O0med u
HEOpraHmyeckor xumuu B 11 Kimacce OCylIecTBIAETCS 4e€pe3 MCIOJIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBISIIONIAXCS
CHCTEMHBIMH JJIS1 OTJICJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue eCTEeCTBEeHHO-HAYUYHBIC TOHSTHS: HAay4dHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pUKAIUA, IEPHOIUNIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
W30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKU YPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKHE BEIWYMHBI U CAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi:  knetka, opraHu3M, HSKOcucTeMa, Ouocdepa, Makpo- U
MHUKPODJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

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

TexHoMOrusA: XUMHUYECKasl MPOMBIITUICHHOCTh, METALTYypPIrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
MIPOMBIIIUICHHOCTh,  (papMalmeBTUYECKass  MPOMBINIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHUX IpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IAEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeAMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPEIEIICHHIO;

HaJIMYMe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MNPUCYIIMMH IETOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€ANMHCTBE Y4YeOHOW M BOCIUTATEIBLHOM [EATETbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIecTBa, NMPUHITHIMA B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIUMHU  TIpoIlieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHUS MpeameTa «XUMHUS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA IO3HABATEILHON U TPAKTUYECKOW NESITEIBHOCTH
00y4aroUMXcs Mo peannu3aluy MPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00YyYarOUIMMUCS CBOUX KOHCTUTYLMOHHBIX ITpaB U 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMpaBWIAX MEXITUYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOU TBOPUECKOM JIEATEILHOCTU TP CO3IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX U MO3HABATEIBHBIX 33124, BBRITIOJIHEHUU XUMUYECKHUX
AKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUEOHOU JAESTEILHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHXKCHHS HAyKU €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B IMOJYUYECHUH M TOCIEAYIONIEM aHalu3e
uH(OpMaIIMK O IEPEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) (hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370pOBOTO U 0Oe30MmacHoro obpasza KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0E€30MMacHOr0 OOpalleHus C BEIIeCTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAECATEIBLHOCTH;

NOHUMAHHUSI UEHHOCTU TMPAaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTHBHOI'O
0€30macHOro MOBEICHUS B CUTYAITUSAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOT0JIsl, HAPKOTHUKOB, KypEeHUS);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIIEN0BATEIbCKON
JESTENBbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W JPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3aj]ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3inuyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUHN M0 XUMUHU;

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIOBON NESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPACKTOPUU
oOpaszoBanus, Oyaymieil npodeccur U peanu3ald COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIEe, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOeM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSHUE MPUPOIHON U COLIMATIBHOM Cpe/ibl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIMX BpPEA  OKPYXKaIOIICH
IPUPOJHON Cpejie, YMEHUsI TMPOTHO3UPOBATh HEOJArONMPHUATHBIE SKOJOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKON HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPaKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KakK HAyKd, OCO3HaHUS €€ poinu B
(GbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
[UBUIN3AIMH: B €€ T'YMaHUCTUYECKOW HANpPaBIE€HHOCTH M BAXXHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepuadbHOW KYyJIbTYpbI, PpEIIEHWH TI00aNbHBIX TPOOIEM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MUILEBON U

HKOJIOTHYECKON 6€30MacHOCTH, B pa3BUTUU MEIUIIUHBI, 00E€CTICUEHNUN YCIOBUM
YCTICTITHOTO TPYAa U YKOJIOTHIECKH KOM(OPTHOM KU3HU KaXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHHMMAHHUS CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJIb30BaTh
MoJiydyaeMble 3HaHUS ISl aHaIu3a U OObSICHEHUS SBJICHUI OKPY’KaIOIIEro MUpa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMUXCS TAHHBIX C IIEJIbIO MOIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus TpoOJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpECa K MO3HAHUIO U UCCIIEI0BATENbCKOMN A€ TEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEpPHIBHOMY  O0Opa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMI MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMUHbIX cepax MpodecCHOHATbHON
NEATEITbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHUSI y4eOHOTo Tpeamera «XuMHUs» Ha
YPOBHE CPEIHETO 00111er0 00pa30BaHUs BKIIFOYAIOT:

3HAYUMBIE JUTSE dbopmupoBaHus MHPOBO33PEHUS oOydJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHaAyUHbIEe TOHSATUS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHelu(UKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUs, SIBIICHUE,
poliecc, CUcTeMa, HaydHbIH (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIeA0BaHNe, HAOII0ICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE yueOHbIE NEeUCTBUS (TIO03HABATEIbHBIE, KOMMYHUKATUBHBIC,
peryisaTHBHBIE), oOecrieurBaroiye GopMupoBaHue (PyHKIIMOHATBHOUTPAMOTHOCTH
U COITMATIBLHOM KOMITETCHITUN 00YYaOIMUXCS;

CIIOCOOHOCTD oOydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JIEVUCTBUS B IMO3HABATEIILHON U COLIMAIBHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTHBHBIMH
JICUCTBUSMU.

OsBJageHue YHUBEPCAIbHBIMHA Y4eOHBIMH MO3HABATEJIbHBIMH
JeCTBUSIMM:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (DOPMYJIMpPOBAaTh M aKTyallM3UpPOBaTh  IpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENICNIATh eI JESITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUHU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTATHI JE€ATCIBHOCTH C TOCTABICHHBIMH LEIAMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEePHbIC TMPHU3HAKKA TMOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b,



WCIIOIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU JJis KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHHUS (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTpUBaAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 2JIEMEHTa, XUMUUYeckasi (hopMyIia, ypaBHEHHE XUMHYECKON peaKIuu
— MPU PEIICHUH Y4eOHBIX TMO3HABATEIBHBIX U MPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIUM.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIH30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOMPOCH B KAadeCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUSA U MPOBEIACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOATENFHO MPOTHO3UPOBATh €ro Pe3ylbTar, (PopMyIupoBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATeIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSBISTH CIIOCOOHOCTD M TOTOBHOCTH K CAMOCTOSITEIIBHOMY MTOUCKY
METO/IOB PEIICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JIMUYHbIX METO/J0B ITO3HAHUS.

3) padoTa ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IWYHBIX MCTOYHMKAaX uH(popManuu (HAy4dHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHITH PA3JTMYHBIC METOIBI MPU TIOUCKE U
orObope wuHpOpPMAIMU, HEOOXOAUMOW JJIsi BBIMOJHEHHUS Yy4yeOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OIBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  MPEICTaBICHUS
uH(popmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BbIK B KAYECTBE CPEJICTBA MPU PabOTE ¢ XUMUYECKOU
UHPOpMAIMCH: TMPUMEHATh MEXKMPEIMETHbIE ((HDU3UYECKUE W MaTEMaTHYCCKHUEC)
3HaKU U CUMBOJIBI, POpMYJIbl, aOOpeBUATYphl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH TeHCTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TMPE3EHTAlUel pe3yJbTaTOB IO3HABATEIHHOU NESITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMM TPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MpoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIECIOBAHUNA MYTEM COTJIACOBAHUS IMO3UIIMIA B
X071 00CYXIeHUsI 1 OOMEHAa MHEHHUSAMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TNpH
BBITIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS ¢ y4E€TOM IIOJYUYSeHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HAa OCHOBE CaMOaHalln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU SIBJICHUMN PUPOJIBI,



B (OpPMUPOBAaHUU MBIIUICHUS W KYJIbTYpbl JHYHOCTU, €€ (PYHKIHOHAIBLHOU
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS MPAKTUUECKUX 3a/1a4 U DKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U MIPUPOJHON Cpee;

BJIQJICHUE  CHCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpas  BKJIIOYaET:
OCHOBOIIOJIAralOIMe TOHATHS (XMUMHYECKUM JJIEMEHT, aToM, JJEKTPOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAIGHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIA 00bEM, YTIIEPOIHBIN CKeNeT, QYHKIIMOHATLHAS TPYIINa, paJuKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTIEBOAOPOIbI, KHCIOPO U
a30TCOJIep)KAIllUe COEIUHEHHUs, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIUHEHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3akOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE TOHUMAHMS TPUYUHHOCTH U CHCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTONOTMUECKHE CBEJACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUM BAXKHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JEeSATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBIISATH XapaKTEPHbIC TPU3HAKHU TOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB W YpPaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEUIECTB JJI WJUIFOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAIJICKHOCTh U3YYCHHBIX
OpraHWYECKUX BEIIECTB IO HX COCTAaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/TpymIe COeAMHEHU (yrieBOAOPOAbI, KHUCIOPOJI M a30TCOAEepKalIue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb KM Ha3BaHUA IO
cucremarnieckoir HomeHknatype (IUPAC), a Taxke NpHUBOAWTH TPUBHUATHHBIC
Ha3BaHUs OTHAEJIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, alleTHJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (HEeHON, (opMaibACeTUll, alleTalIbICTHa, MypaBbHUHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHsSI OINPEACIATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TIOJOXKECHHUS TEOPUU CTPOCHHUS
opranuyeckux BemecTB A. M. bytnepoBa st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;



chopMHpPOBAaHHOCTh YMEHHUH XapaKTE€pU30BaTh COCTAB, CTPOCHUE, (PU3MUYECKUE
U XMUMHYECKHE CBOMCTBAa THUIIMYHBIX MPEACTABUTENICH pa3IMYHBIX KIJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTuwioyTaaueH-1,3, 6eH30J1, METaHOJ, ATAHOJI, STUIICHTJIMKOIb, TJIULIEPUH, PEHOI,
aleTalbJIeTu, MypaBblHas U YKCYCHAasl KMUCIIOTBI, TJII0K03a, Kpaxmall, LeJII0103a,
AMUHOYKCYCHas KHUCIIOTa), WLIIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXIY HHUMH
YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMUYECKHX PEAKIUN C HCIOIb30BAHUEM
CTPYKTYPHBIX OpMYII;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKH YTIEBOAOPOJIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, yroyb), CIOCOObI UX MEPEPa0OTKU U MPAKTUUECKOE
npUMEeHEeHHe MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHMSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA MM MPOJIYKTa
peakiuy o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXO/IHBIX BEIIIECTB
VI TIPOAYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIXMETOAAaX
HAyYHOTO TIO3HAHUS, HWCIOJIb3YEMbIX B XHMHH TIpH HM3yYCHHH BCIICCTB U
XUMHYECKUX SIBICHUN (HaOII0IeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS [JIs1 TPUHITHS pElIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOM
nocyAoi U JabopaTOpHBIM OOOpPYIOBaHUEM, a TaKXKe IpaBUiia OOpalIeHUs: ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U  BBIMIOJHATH XHUMHYECKUH
AKCIIEPUMEHT (TIPEeBpAILIEHUs OPTaHNYECKUX BEIIECTB MPU HArpeBaHUH, MOJTyUYCHUE
ATUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTAaHUYECKUX BEIIECTB,
JeHaTypalus OEJIKOB IIPU HAIrPEBaHUU, LIBETHBIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKM O€30MaCHOCTH TpU OOpallEeHMH C BEIIeCTBAaMU M
7abopaTOpHBIM ~ O0OpYAOBaHUEM, TPEIACTABIATh PE3YJIbTAThl  XUMHYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX peakUuid Hu
(dbopMynHpOBaTH BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMUUYECKYIO
uHPOpPMAIMIO, TOJyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmarmm, IHTepHET 1 ApyTrux);

chOpMUPOBAHHOCTh ~ yMEHMHA  CcOOJIOAAaTh  MpaBWJIa  SKOJOTHYECKH
LIEJ€CO00Pa3HOro MOBEIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbS U OKPY’KAIOIIEH MPUPOIHOM Cpeibl, OCO3HABAThH



OIMACHOCTh BO3JICHCTBHSI HA JKWUBBIE OPraHU3MBI OINPEACICHHBIX OPTaHUYECKHUX
BEIIECTB, MOHMMAast cMbIci Tokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPSIHOTO BO3JICHCTBHUS HA OPTaHU3MYICIIOBEKA;

JUIsl OOYYarOIMUXCS ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIICCTB W
XUMHYECKUX SBIICHHIA;,

JUIA CIIETIBIX W CHA0OBHUIANIMX OOYYaIONIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anmvcu XUMHUYECKUX

dbopmyi.
11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass M HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH: O XWMHYECKOHW COCTaBISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIOZHAHUU SBJICHUM PUPO/IBI,
B (GOpPMHUPOBAHUU MBIIUICHUSI U KYJIBTYpbl JHMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUST MPAKTUYSCKUX 3a7a4 U IKOJOTHYECKU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 370POBbIO U MPUPOIHON cpeie;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAaHWH, KOTOpass  BKIJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHSA (XMMHUYECKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETIEHb OKUCJIEHUS, XMMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTINYECKas, BOJOPOIHAS ), KpUCTAIIIMUECKAs PEIIETKA,
TUNBl ~XUMUYECKUX  PEAKIMH, pacTBOp, JJICKTPOJUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJUTHYECKAsT JUCCOLMAIMS, OKHUCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEeaKkIuh, XUMHYECKOE pPAaBHOBECHE); TCOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHHN S3bIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBJICHUH, (DAKTOJIOTHYCCKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, TOJYYCHHUH M 0€30MacHOM HMCIOJIb30BAHUH BAKHEHIITNX HEOPTaHUICCKHUX
BEIIIECTB B OBITY U MIPAKTHYECCKOM JCATECILHOCTH YCIOBEKA,

c(hOpMHUPOBAaHHOCTh YMCHHMH BBISBIISATH XapaKTepHBIC TPHU3HAKH TTOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCIOJIB30BATh COOTBETCTBYIOIIHUE IOHATHS IPH
ONMHCAaHUM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILICHUM;

c(hopMHUPOBAaHHOCTh YMEHHMI HCIIOJBb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS
cocTaBlicHUs (POPMYJT BEIIECTB M ypaBHEHHH XUMHYECKUX PEAKIIHUM,



cucreMarnueckyio HomeHkIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, yrJ€KUCIbIA ra3, aMMHUaK, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MUTHhEBAS COJIA, MIUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHASI) B COCIUHECHUSX, THII
KPUCTAJTMYECKOW PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJsIpHas,
WOHHAs, METAJTMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
COCJIMHCHUI;

c(hOopMUPOBAHHOCTH YMEHUM yCTaHAaBIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K ONpeACTIEHHOMY KiacCy/TpyIre
COoeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh yMEHUU XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »dJeMeHToB 1-4 mnepuonoB Ilepuogndeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MennaeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB XUMHYECKHX 3JIEMEHTOB M HUX COCAWHEHUW IO MEPUOJAM U
rpynmnam [lepuoguueckoit cucteMbl XuMHu4ecKkux 3meMeHToB 1. . MeHnneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHHE T€HETUYECKOW CBSA3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMM C IIOMOIIBI0 YPABHEHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hopMHUPOBAaHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHYCCKUE PEAKIHH TI0
pa3IMYHBIM TpU3HAKaM (YHCIYy UM COCTABYy PEArMpPYIONIMX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS JJIEMEHTOB, 0OpaTHUMOCTH
peaKIUM, yYacTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIISITh ypPaBHEHHUS PEAKIUN pa3IddHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO 0OMEHA, yIUThIBas
YCIIOBUS, TP KOTOPBIX 3TH PEAKIIUHA UYT 10 KOHIIA;

chOpMHUPOBAHHOCTh yYMEHHUW TIPOBOJUTH PEAKIMH, ITOATBEPIKIAOIIHE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BENIECTB, PACMO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIICCTB;



c(hOpPMHUPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMA MOCPEICTBOM COCTABJICHHUS 3JECKTPOHHOIO OajlaHca
ITUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIECKOT'O PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniu Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH TPEJACTABICHUNW 00 OOIMMX HAYYHBIX TPHHIMIAX H
HKOJIOTHYECKHUX MPOOJIeMaxX XMMHUECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHHS C HCIOJIbE30BaHUEM
TIOHSTHUSL «MAaccoBas JOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHWH Ta30B MPH
XAMHYECKUX PEaKIMIX, MacChl BEIIECTBA WM 00BbEMa Ta30B MO H3BECTHOMY
KOJIMUECTBY BEIIECTBA, MAcCe MJIU O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaAKIUU
BEIICCTB, TEIUIOBOTO 3(PdeKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIICCTB, IPEBPAICHUS U COXPAHCHUS SHEPIHH,

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IATh TIPaBUIIa MOJIB30BAHUS XUMHUYECKOM
NOCYZIOM M Ja0OpaTOPHBIM 00OpYyJIOBAaHMEM, a TakKe IpaBWiIa OOpallCHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIMIOJHEHHUIO JIa0OPATOPHBIX
XUMHYECKUX ONBITOB;

c(OpPMHUPOBAHHOCTh YMEHUHW TIUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (Pa3ioKeHUE TMEePOKCHIA BOJOpPOAAa B MPUCYTCTBUM KaTaau3aTopa,
OTpEJICTICHHE Cpelbl PAacTBOPOB BEUIECTB C IOMOINBIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuw,
peakIuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIC peaKkIuu Ha cyinbdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamisl» u «Hemeramnb») B COOTBETCTBUHM C MpPaBUIAMHU TEXHUKH
0€301acHOCTH TPU OOPAIICHUH C BEIIECTBAMH M JIAOOPATOPHBIM 000pYyIOBaHUEM,
MPEACTAaBIATh PE3YNbTaThl XHMHYECKOTO JKCIepUMEHTa B (GopMe 3amucu
ypaBHEHHH COOTBETCTBYIOIIUX pPEaKIuid ¥ (HOPMYIUPOBATH BHIBOJABI HA OCHOBE ITHUX
PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHOpMAITNIO, TOJYy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOU
KOMMYHUKaIuu, IHTepHEeT U ApyTrux);

chOpMHPOBAHHOCTh ~ YMEHHH  COONIOJaTh  TpaBWia  DKOJOTHYECKHU
[1eJIeCO00pa3HOTO TOBEJCHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IIEISIX
COXpaHEHHUSI CBOETO 3JI0POBBS U OKPYXKAIOIIEH NPHUPOTHOU Cpeibl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX BEIIECTB, TIOHUMAS



cmbeicn mokazarens IIJIK, moscHATP Ha mpuMmepax CHOCOOBI YMEHBIICHUS U
MIPEIOTBPAIICHHS UX BPETHOTO BO3JICHCTBUSI HA OPTAaHU3M YEIIOBEKA;

JUIsl OOYYarOIIUXCS ¢ OTPAHHMYCHHBIMU BO3MOXKHOCTSIMU 370POBBS: YMCHHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIICCTB W
XUMHYECKUX SBIICHHA;,

JUIA CIIETIBIX W CHA0OBHUIANIMX OOYYalOIIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosnu4yectBo 4yacos DJIeKTPOHHbIE
Ne /it HanmMeHoBaHMe pa3je/ioB U TeM Kourpoasubie | Tpaxruseckie (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKNUX COCTMHEHNN A. 3
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 2
29 HenpenenbHble yriieBoJOPOIbI: aIKEHBI, 6 1
aJIKa/IMeHBbI, AIKMHbI
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
UX repepadoTKa
Utoro no pazneny 13
Paznen 3. Kuciaopoacoaep:kaiiue opranuueckue coeuHeHust
3.1 Cruptsl. @enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTconepxaiinue OpraHnvecKkue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno pazgeny 3
Pasjnen 5. BoicokoMoJieky isipHble COeIHHEHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [leprnoanyeckuii 3akoH
1.1 u [leprnoanueckas cucTeMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaiisl
2.2 Hemeramnsr 9 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5
' BEIIECTB
Utoro no pazueny 17
Paznea 3. Xumus 4 :Ku3Hb
3.1 XUMMS U )KU3Hb 4
Uroro mno pazneny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue mayueH s | 06paOBATEIbHbIE
padoThI padoTsbI pecypest
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaeHuit A. M. byrieposa, eé 1
OCHOBHBIE I0JIOKEHUS
[IpencraBienue o Kiaccupukanuu
3 opraHuueckux BemecTs. Homenkmnarypa 1
(cucTemaTuyeckas) U TpUBUAIbHBIE
Ha3BaHMs OPraHMYECKHUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psijl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEJICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1
MIPEJICTaBUTENN aJIKEHOB
8 IIpaktnueckas padora Ne 1. «Iloxyuenue 1 1
STHJIEHA ¥ U3yYEHHUE €TO CBOWCTB)»
Ankaauensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PC3UHbI




AJIKWHBL: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneTuiieH — npocTenini
MPEICTaBUTENb ATKHHOB

11 Brruncienus 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoB

13 I'eneTrueckas CBsI3b YTI€BOIOPOIOB,
MIPUHAIIISKAIINX K PA3IMIHBIM KJIaccaM
[IpupoIHBIE UCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh ¥ MPOAYKTHI €€ epepadOTKH
[IpupoiHBIE HCTOUYHUKH YTIIEBOJOPOJIOB:

15 MIPUPOJTHBIN ra3 U MONMyTHbIC He(TSIHBIE
rasbl, HeTh ¥ TIPOIYKTHI € epepadoTKu

16 KonTposnpHas pabota 1o pasaeny
«YTIeBOI0pOIBDY

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOJI ¥ 3TaHoJI. BosiopoiHast cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIECHIJTUKOJIb
U TJIULEpUH
@DeHoJI: CTPOCHUE MOJIEKYJIbI,

19 ¢bu3nyeckrue 1 XMMHUYECKHUEe CBOICTBA,
IIpUMEHEHHE

20 Anpaeruapl: GopManbIaerua u

alcTaabACTUa. AJ_IeTOH




OnHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAS U YKCYCHAs

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBD»
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK

23 MIPE/ICTaBUTENH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JIeiicTBIE
CrnoxHbIe 2(UPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX
3¢upos

26 Kupsl: rTuapoan3, IPUMEHEHHE,
OuoJsioruueckasi poJib )KUPOB
VYrneBopl: cocTaB, KiaccupuKarius.

27 Baxneiimme npeacTaBuTeNN: III0K03a,
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak npupoHbie
MOJIUMEPBI
KonTtponsHas pabora no pazaeny

29 «Kucnopoacoaepariye opraHu4ecKue
COEJIMHEHUS

30 AMWHBI: METHJIAMHH U aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouonorudeckoe 3HaueHue. [lentu sl

39 benku xak mpupoHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUSA




33 OcHOBHBIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUIA. 1
ITnactmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie
Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DNeKTpOHHAS KOHPUTYpaIUs aTOMOB

[Tepnoanueckuit 3akoH u [lepuoaudeckas
CUCTEMa XUMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHUN
10 TPyIIaM U TeproiaM. 3HaUCHUE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux sneMmenToB .M. MenngeneeBa
B Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XMMUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3u. BonopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsTHe O AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas [0 BelllecTBa B pacTBOpC




Knaccugukanus u HOMeHKIIaTypa
HEOPraHUYECKUX COCTMHEHHUI.
I'enernueckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukamums XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHNS SHEPTUH PH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON PEaAKIIUN»

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[Tonsarue o Bogopoanom nokazatene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opranuveckux u
HEOPraHUYECKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
peakuuu. [lonarue 006 anexTponauze
pacIiaBoB U PacTBOPOB COJEi

13

KonTtponpHas pabora no pazaeny
«TeopeTnyeckue OCHOBBI XUMUU

14

Metanisl, HX HOJI0XKEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOEHHs aTOMOB. O01THE
(u3nueckre CBOCTBa METAIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIIPSKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METAJUUIOB (HATPUH, Kaaui, KalbIuH,
MarHui, aJIOMUHHUN) U UX COCAMHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUI

18

XuMHUYeCKHe CBOMCTBA IIMHKA, JKelle3a U UX
COCAUHEHUI

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«MeTamisl»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Tepuoanueckoi cucteMe XUMUYECKUX
anemenToB Jl. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILJIOB.
AnnoTponus HEeMETauIoB (Ha puMepe
KHCJIOpoJia, cepbl, hochopa u yriiepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U
UX COEOUHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
UX COEOUHEHUN

24

XHUMUYECKHE CBOMCTBA yriepoaa, KpeMHUS
U UX COeOUHEHUU

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHHUN




26

O00011eHNEe U cCUCTeMaTU3alis 3HAaHUH 110
TeMe «HemeTtamnny. Beraucinenus mo
YpaBHEHUSIM XUMUUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemetanmsi"»

28

KonTtponsHas pabora no temam
«Metamael» 1 «HeMeTaminny

29

Heopranunueckue u opranudeckue
kucnoTsl. Heoprannueckue u
OpraHMYecKrUe OCHOBAHUS

30

AmboTepHbIe HEOPraHUYeCKHe U
OopraHuueckue coequHeHus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SJHEPreTUYEeCKOM 1
MUIIEBON O€30TIaCHOCTH, PA3BUTHH
MEIULIMHBI

32

[IpencraBienus 06 00X HAYIHBIX
MPHUHIIMIIAX TPOMBIIILICHHOTO MOJTyYCHUS
BAXHEHIINX BEIECTB

33

Yenosek B MUPC BCUIECCTB U MATCPHUAJIOB

34

Xumus u 3A0POBBEC UCIIOBCKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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