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MNOACHUTEJIbBHASA 3AIIUCKA

[lporpaMma 1o XUMUM Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanmbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHO  00pa3oBaTENbHON MPOTPAMMBI  CPEIHETO 00Mmero o0pa3oBaHMsI
(®OIT  COO), npencraBneHHbix B DenepalbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM craHpapre COO, c¢  yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3aiusiax Poccuiickoi
Odenepanuu, pealM3yIOMUX OCHOBHBIE  OOpa3oBaTelbHbIE NPOTpaMMBbl, H
OCHOBHBIX MOJOKeHUN «CTpaTernn pasBUTHS BocnuTaHuss B Poccuiickoi
Oenepauuu Ha nepuon no 2025 roma» (Pacmopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OTMPEIEICHUIO
oOmeit crpaTerun oOydeHUs, BOCIIMTAHUS U Pa3BUTHS OOYUYAIOIIMXCS CPEICTBAMU
yueOHoro npenmera «Xumusi» aist 10—-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyaibHple TosiokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH,
COJIEpKaHus, pe3yJbTaTOB O0OyuyeHuss W TpeOOBaHW K YPOBHIO TMOJITOTOBKHU
BBIMTYCKHUKOB.

XUMHUUECKOE obpa3oBaHue, MOJTy4yaeMoe BBIITYCKHUKaMU
0011e00pa3oBaTEIbHOM  OpraHU3alMM, SIBISIETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO  CHYKUT 3aBEepLIAIOIIMM HTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IICHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHCTEME XHMHYECKOTO 0O0pa30oBaHMsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YeJIOBEeKa, a TaKKe DOKOJOTUYECKHW OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO M TpHUpPOJHON cpeae. Peammsyercs xumuueckoe oOpa3oBaHHe
00yJarnuxcsi Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUs CPEICTBAMH y4eOHOTO
npeaMera «XuMHs», COJIEp)KAaHHE M TOCTPOCHHE KOTOPOTO ONPEACIICHbl B
nporpaMMe IO XUMHH C Y4€TOM cChneuu(UKd HAayKd XUMHH, €€ 3HAUYCHUS B
MO3HAHUM TPUPOJLI U B MAaTepUATBHOW KU3HU OOIIECTBa, a TaKKe C y4dEéToM
o0mMX 1eled ¢ MNPUHUUIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero obiiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HIPAET 0COOYI0 pOJib B
COBPEMEHHON IMBWIM3AIMKA, B CO3/IaHUM HOBOM 0a3bl MaTepUabHON KYJIBTYPHI.
OnHa BHOCHUT CBOHM BKJaa B ()OPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JaHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKAroIIeM MUPE KaK O €IUHCTBE
OpUPOJIBI U 4YeJIOBEKa, KOTOpoe (popMHUpyeTcss B XMMUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHUEM BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU MIPUMEHEHUS.



TecHo B3aMMOJEHCTBYSl C JIPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUs CTaja
HEOTHEMJIEMON YacTbIO MUPOBOU KYJIbTYPhI, HEOOXOUMBIM YCIOBUEM YCIICITHOTO
TpyJa W SKU3HU Kaxjaoro wwieHa ooOmiecTBa. CoBpeMeHHass XUMHsI KaKk Hayka
co3ujaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBlieHa Ha pelieHue
MOOABHBIX TPOOJIEM  YCTOMYMBOTO pPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOW,
SHEPreTUUECKOM, MUILEBOM, IKOJIOTUIECKON 0€30TTaCHOCTH U OXPaHbI 3/I0POBBS.

B cooTtBercTBUM ¢ OOWIMMM LEISIMU W HOPUHIUIAMH CPEIHEro OOIIEero
obpazoBanusi conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHB
U3YYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIHTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAMMYI0 UM JJil  BBIPA0OTKH  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKM3Hb COLMYMA, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBrnsiomUMU ~ TIpeIMeTa «XUMUS» SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumuss» u «OOmass M HEOpPraHUYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUM MO0 HEOPTAaHWYECKOW XMMHH (C BKIIIOUCHHEM 3HAHWM M3 OO0IIeH XUMHUH) U
oprannyeckod xumuu. DOpMHUpPOBAHHE NAHHOW CHCTEMBI 3HAHWUW IMPHU W3YYECHUH
npeaMeTa o0OecreunBaeT BO3MOXXHOCTH PACCMOTPEHHUSI BCEr0 MHOTO00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHIA, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cojaepxaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHuueckass Xumus» copMupoBaHa B MporpaMMmMe MO XMMHUU HAa OCHOBE
CUCTEMHOTO TMOJX0Ja K U3Y4YCHHIO Y4YeOHOro wmarepuaja W 0O0yCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYeCKOM XHMHUHU BEILECTBA
paccMaTpuBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX
COCNMHEHUH, a TakKe Ha YpOBHE CTEPEOXMMHYECKMX U  DJIEKTPOHHBIX
OpeAcTaBlIeHUl O CTpoeHuu BemecTB. CBeaeHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JIAIOTCSI B PAa3BUTHUU — OT YIJIEBOJOPOJOB JIO CIIOXKHBIX OMOJIOTHMYECKH
aKTHBHBIX COE€AWMHEHUN. B Kypce OpraHMyeckoil XUMHUU TOJIy4arOT pa3BUTHUE
chopMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TMEPBOHAYAIBHBIC
NPEICTABICHUSI O XMMHUYECKOHN CBSI3U, KJIACCU(UKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBHCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKOW pEeaKIuu.

[lon HOBBIM yrJloM 3peHuss B mpeamere «XuMus» 0a30BOrO YpPOBHSA
paccMarpuBaeTcs M3YyUCHHBII Ha YpPOBHE OCHOBHOTO o00I1Iero o0Opa3oBaHuUs
TEOPETHUECKU Marepuall U (HaKTOJOTUUYECKUE CBEACHHS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias M HeopraHudeckas
XUMUSD» OOydYaromuMcs MPEAOCTaBISIETCd BO3MOXKHOCTh OCO3HaThb 3HAYEHUE
NEPUOJINYECKOr0 3aKOHA C OOIIETEOPETHUECKUX M METOAO0JIOTMYECKHUX MO3UIHM,



rIy0)ke TOHSITh HMCTOPUYECKOE U3MEHEeHHe (YHKIMH 9STOro 3akoHa — OT
obo0maromeii 10 0OBACHSIONEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUHM, & TAKXKE O XUMHUYECKUX PEAKIUAX, MX CYIIHOCTH M
3aKOHOMEpPHOCTSX MpOTeKaHus JomnojHserca B Kypcax 10 um 11 xmaccos
3JIEMEHTaMM COJCPXKAHWS, HMEIOLIIMMHU KYJIbTYPOJIOTUYECKUM W MPHUKIAJHOU
XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT TOHMMAaHHMIO B3aUMOCBSI3M XUMHUHU C
IPYTMUMHM HayKaMH, PacKpbIBalOT €€ pOoJb B MO3HABATEIILHOM M MPaKTHUYECKOMU
NEeSTeTbHOCTA YeJIOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K TPOIECCY
TBOpPYECTBAa B 00JACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATbCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJsieMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBATh HH(DOPMAIMIO U
OPUMEHTh €€ JUIsl TOMOJHEHUS 3HAHWM, pPENIeHUS MHTEIUICKTYAIbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIEeIOBATEeNbCKUX 3a7ad. B menom coaepxkaHue yueOHOTO
npeaMera  «XWMUSD» ~ JAHHOTO  YPOBHS  M3YYEHUSI  OPHEHTHPOBAaHO  Ha
dbopMupoBaHUE y OO0YyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJii NMOHUMAaHHUS
¢unocockux wuael, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOro u
OPTaHUYECKOTO MHpPaA, OOYCIOBIIEHHOCTh CBOWCTB BEIIECTB WX COCTaBOM U
CTPOEHUEM, TIO3HABAEMOCTh NPUPOAHBIX SIBICHUN TNYTEM OHKCIEPUMEHTAa U
peuieHusl MPOTUBOPEYUM MEXKIy HOBBIMM (akKTaMd U TEOPETHUYECKUMHU
NPEANnOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEUICHUHM HKOJOTUYECKUX MpoOJeM, a
TakKe MpoOsieM cOepeKeHHUsST DYHEPTETHUECKUX PECypCOB, CBHIPBS, CO3JaHMs HOBBIX
TEXHOJIOTHI U MaTEpHUAIIOB.

B maHe pemeHus 3agady BOCHWTAHUSA, Pa3BUTUS U COLMAIM3ALUU
00ydJaromuxcss MPUHATBIE MNPOTpaMMOM MO XUMHHM TMOJXOJbl K OINPEIEICHUIO
COJEp)KaHUs U TIOCTPOEHHUS TMpeAMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCANbHBIX ~ Y4E€OHBIX JEWUCTBUM, HMEIOMMX 0a30BO€ 3HAYEHUE JUIA
pa3MYHBIX BHUJIOB JESATEIBHOCTU: peIIeHUus MnpoOieM, TOUCKa, aHaIu3a |
00paboTku uHbOpMaIMK, HEOOXOAUMBIX JIJII MPUOOPETEHUS OTBITA MPAKTHUECKOM
Y UCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUHU
XUMUU.

B nmnpaktuke mnpenojaBaHMs XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, Tak U HA YPOBHE CPEIHEr0 00IIero oopa3oBanusi, Mpu ONPEICICHUN
COAEPKATENbHOW XapaKTEpPUCTUKU LIE€Jed H3y4YEeHHUs IMpeIMeTa HaIlpaBICHUEM
NEPBOCTENCHHONW 3HAYMMOCTH TPAIUIMOHHO TMpU3HAETCS (POpMUPOBAHHE OCHOB
XMMHUYECKON HayKM KakK OOJaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEIIbHOCT YE€JIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKON TOYKH 3PEHUS TAKOM NOAXOJ K ONPEACIICHHUIO LEJIEH H3y4YCHHUS
peaMeTa SIBJISIETCS. BIIOJIHE ONPaBAAHHBIM.



CorymacHO MaHHOW TOYKE 3pPEHHUS TJABHBIMHM IESIMHU W3YYEHHs TpeaMeTa
«Xumust» Ha 6a3oBom ypoBHe (10 —11 k1) siBRsIFOTCS :

e (GoOpMHUPOBAHHE CHUCTEMBl XMMHUYECKMX 3HAHMM Kak  BaKHEHIen
COCTABJISIIOIIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM
JIeKAT KIFOYEBBIE TOHATHS, (yHIaMEHTAJIbHBIE 3aKOHBI M TCOPUU XUMUH,
OCBOEHHUE $3blKa HAYKH, YCBOEHHME M IOHUMAHUE CYUIHOCTH JOCTYIHBIX
00001IIeHuT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJIEHHE C HCTOpHeH
UX Pa3BUTHUS U CTAHOBIICHUS;

e (QopMupOBaHUE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BELIECTB W XHMHMYECKHX pEaKUud, HEOOXOOUMBIX [Jisi MPUOOPETEHHUS
YMEHUN OpPHUEHTUPOBATHCSI B MHPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MIPHUPOJIC, B MPAKTHUECKON U MOBCETHEBHON KU3HHU;

e pa3BUTUE YMEHUU U CHOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM  XMMHUYECKOTO  OSKCIEPUMEHTa, COOJIIOJICHHEM  MpaBUI
0e301MacHOro 00paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, conepxaTesibHasi XapaKTepUCTUKA LieJed U 3a7a4 U3y4YeHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME CpeaHero oomiero obpazoanusi. CeroaHs B
OpernojiaBaHu  XUMHUM B OOJIbIIEH  CTENmeHW  OTHAaéTCs  MpPENIoYTEHHUE
NPAKTUYECKONW KOMIIOHEHTE COJepkKaHus OOy4YyeHHus, OPUEHTHUPOBAHHOW Ha
NOJATOTOBKY BBIMYCKHHKA 00I11€00pa30BaTeNbHOM OpraHU3alluy, BIAJCIOIIET0 HE
HaOOpOM 3HaHWM, a (QYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMA aKTUBHOTO TIOJNyYCHHUS 3HAHUN W MPUMEHEHHS UX B PEaJbHOU >KU3HU
JUTSL pEIlICHUs] IPAKTUYECKUX 3aj1ad.

B cBsa3u c 3TUM 1npu u3ydeHMH TMpeaMeTa «XUMUS» JIOMUHHUPYIOIIee
3HaY€HUE NPUOOPETAIOT TaKUe 1eJIM U 337a4M, KaK:

ananrauus oOydYaroluxcs K YCJIOBHUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUpPA,
dbopMUpOBaHME  HMHTEIUIEKTYaJIbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX >KU3HEHHBIX CUTYAllUAX, CBA3AHHBIX C BEIIECTBAMHU M HX
NpPUMEHEHUEM;

dbopMupoBaHne y OOYYalONmUXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMH), WMEIONIUX YHHBEPCAILHOE 3HAUCHHUE [JII PAa3IMIHBIX BHJOB
NeSTeTbHOCTU: pelIeHusl NMpoOjeM, MOUCKa, aHanu3a U o0paboTku MH(pOpMAaIuH,
HEOOXOJAUMBIX JUIsl TPUOOPETEHUs OTbITa JEATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B [IO3HAaHMU XHUMHH, a TaKXkKe JJIS OLUEHKU C TO3UIHMA
AKOJIOTUYECKOM OE€30MacCHOCTH XapakTepa BIMSHHS BEUIECTB U XUMUYECKUX
NPOIIECCOB HA OPTaHU3M YEJIOBEKA M MPUPOIHYIO CPENY;



pa3BUTHE TI03HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYalbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSITEIEHO PHUOOpETaTh HOBBIC
3HAHUS TI0 XMMHUH B COOTBETCTBHU C KU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIL30 BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUHU JUJIsl MOUCKAa M aHAM3a Yy4eOHOU u
HAYYHO-TIOMYJIIPHOU MHPOPMAIUM XUMUYECKOTO COJEPIKaHMUS;

dbopMupoOBaHUE M PA3BUTHE Yy OOYJAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIJICHUSI, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJAMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHME Yy oOydaromuxcs  YOeKAEHHOCTH B  TyMaHMCTUYECKOU
HAMNpPABJICHHOCTH XUMUHU, €€ BaXKHOM pOJM B PEIICHUU TINIOOAIBHBIX MPoOJieM
PalMOHAILHOTO MPUPOIOTIOJL30BAHKS, MOTIOJHEHUS YHEPTETUUYCCKUX PECYPCOB U
COXpaHEHHs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUs OIbITa
UCMOJIb30BaHUS TOJYYEHHBIX 3HAHWM [JIs1 TMPUHATHA TPAMOTHBIX pEUICHUN B
CUTYaIlUsX, CBA3AHHBIX C XUMUYECKUMU SBICHUSIMU.

B yueOHOM 1u1aHe cpenHero oO6miero oOpa3oBaHUS TpeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON o0nactu «EcrecTBEeHHO-HAy4YHBIE
IPEIMETHD».

OOuree 4KncIo 4acoB, OTBEAEHHBIX IS U3yYEHUsI XUMHU, HA 0a30BOM ypOBHE
cpegHero oOmiero obpaszoBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezenmo), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTuvyeckue 0OCHOBBI OPraHUYeCKOM XUMUHU

[lpenmer opraHnyeckoil XUMHH: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUEHHUE B
MOJIyYUeHUH HOBBIX BEUIECTB U MaTepuasioB. Teopust CTPOECHUS OPTaHUYECKUX
coenunenuit A. M. BytiepoBa, e€ ocHOBHBIE MoJI0KeHUs. CTPYKTypHBIE (GOPMYJIBI
OpPraHMYECcKuX BemiecTB. loMmomorusi, wu3zoMmepusi. XHUMHUYECKass CBSI3b B
OPTaHMYECKUX COEAUHEHUSX — OJMHAPHBIC U KPATHBIE CBA3U.

[lpencraBnenne o kiaccuPUKaUMU OpraHUYECKUX BeliecTB. HomeHknaTypa
OpPraHMYECKUX COCIMHEHMA (cUCTeMaTH4ecKas) U TPUBUAIbHBIE Ha3BaHUA
BAKHEHIINUX MPEJACTABUTENECH KJIACCOB OPTaHMYECKHX BEIIECTB.

DKCIEPUMEHTAJILHBIE METOJbl M3YyUYEHMsI BEIIECTB W HUX MpeBpallieHUi:
O3HAaKOMJIEHHE C oOpasllaMl OpraHMYEeCKUX BEIIECTB W MarepualiaMH Ha UX
OCHOBE, MOJICTTMPOBAHNE MOJIEKYJ OpPTraHUYECKUX BEIIECTB, HAOIIOJCHUE W
ONHMCAHHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUI0 OPTAaHUYECKHUX BEILECTB
NIpU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHM psa. MeraH u d3TaH —
NpoCTellie MPEeACTaBUTENNM alKaHOB: (PU3WYECKHEe U XUMUYECKHE CBOWCTBA
(peaku 3aMeIlleHUsT M TOPEHHUs), HAXOXKJEHHWE B TMPUPOJE, TMOJyYEeHUE U
NpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHNA PsAN. DTHIEH W MPOIWIEH —
NpOCTEHIIe TMPEACTABUTEN aJKEHOB: (PU3WYECKUEe U XUMUYECKHE CBOWCTBA
(peakiu  THUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THUIpATallid, OKHUCICHHUS U
NOJIMMEPHU3AlIUY), TIOJTYyYEHHE U NPUMEHEHHE.

Ankamauensl: OyramueH-1,3 w MermnOyraauen-1,3: crpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lodydeHue CHHTETUYECKOro
Kay4dyKa U pE3UHBL

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUM Psll. ALIETUIICH
— TpOCTEMIUN TpPeNCcTaBUTENh aJIKUHOB: COCTaB, CTpOEHHUE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA (pEaklUuy TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THJIpaTaluy,
TOpPEHUs ), IOTyYEHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, cTpoeHue, (puU3NYECKUEe U XMMHYECKHE CBOWCTBA
(peakiu TrajJoreHUpOBaHUS U HUTPOBAHMSA), MOJyYCHUE W TpUMEHEeHHe. Toayon:
cocmas,  cmpoeHue, uauveckue U  XuMuveckue ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTnyeckas CBs3b MEXKIY YIVIEBOAOPOJAMH, MNPUHALICKANIUMU K
pa3IMYHBIM KJIaccaM.

[IpupoHbIE KMCTOYHMKM YIIIEBOAOpPOAOB. [lpupoaHblli ra3 u IOIyTHBIE
HedTsanble ra3pl. HedTh um e€ mpoucxoxzaenue. CriocoObl mepepaboTku HedTH:
NEpEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaquTHYecKuil), mnupoiu3. [IpoaykTel
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbII
yroJib ¥ IPOAYKTHI €ro NepepadoTKH.

DKCIEPUMEHTAIIbHBIE METOAbl M3YyYEHHs] BEIIECTB W HUX MPEBpallCHUI:
O3HaKOMJIEHME C oOpa3llaMH IIJIACTMACC, KayyyKOB U PE3UHBI, KOJUICKIUH
«Hedbtp» u  «Yromp», MOJEIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOJIOB |
raJIoOT€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKOW PadOThl: MOJYyYEHUE ATUIICHA
Y U3Y4YEHUE €r0 CBOWCTB.

Pacuérnbie 3amaumn.

Beluncienus 1o ypaBHEHUIO XHMMHUYECKOW peakiuuud (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIA NPOAYKTa PEAaKIMHU [0 W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOIAYKTOB PEAKIIUH).

Kucaopoacoaepxanue opranHudeckie coeJMHe HUs

[IpenenbHble OJHOATOMHBIE COUPTHL. METaHOJ W 3TAHO]: CTPOEHHUE,
dbuznueckne W XMMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH MeTallaMHu,
raJlorTeHOBOJIOPO/IaMU, TOpPEHHUE), MpuUMeHeHue. BoJopoJHble CBS3U MEXKIY
MOJIEKYJIAMU CIUPTOB. JIEHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbIE  CHOUPTHL. ~ OTWICHIJIMKOJb W T[JMIEPUH:  CTPOCHUE,
busnueckne W XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBHE CO  IEJIOYHBIMU
MeTa/slaMi, KaueCTBEHHas peakis Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
OpraHu3M 4YenoBeka. [IpuMeHeHnue rmuuepuHa U 3TUICHTIIUKOJIS.

@deHos: CTPOEHUE MOJIEKYJbl, (U3NYECKHUEe M XMMHYECKHE CBOMCTBA.
TokcuuHocTh genona. [lpumenenue denona.

Anpnerupl U kemowsl.  DopmanbAeruj, —aueTajdbACTU]:  CTPOCHUE,
dbuznueckne W XUMHUYECKHE CBOMCTBA (pEakiuu OKHUCICHUS W BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEaKIUM), MOJyYeHHEe U MPUMEHEHHE.

OIHOOCHOBHBIE TMpeaeibHble KapOOHOBbIE KUCIOTHL. MypaBpuHass U
YKCYCHas KHCJIOTBHI: CTpOCHHE, (PU3NYECKHe W XUMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mwme I Kjacca KUCIOT, peakiys dTepuduKainm), MoJydeHue U TpUMEHEHHE.
CreapuHOoBasi U OJIEMHOBAsi KUCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX
KUCJOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

Crnoxubele >(Qupbl Kak MOPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3gupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.



YrneBoasl:  cocraB,  Kiaccudukanus — yrieBogoB  (MOHO-, JU- |
noJiicaxapuzel). [Jr0oK03a — MpocTeimuii MoHOCaxapua: 0OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (U3MUECKHEe W XHMHYECKHE CBOWCTBA (B3aUMOJICHCTBHE C
ruapokcuaoM Meau(ll), okucieHre aMMuadyHBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIOKO3bl), HAXOXKJECHHWE B MPUPOJE, NPUMEHEHHE,
ouosiornyeckas poiib. DorocunTe3. GpyKTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnonosa kKak mpupojHblie nmoiuMepbl. CTpoeHue Kpaxmana u
HEUTI0NI03bl.  DU3NUecKue W XMMHUYECKHE CBOMCTBA Kpaxmana (TUIpOJM3,
KauyeCTBEHHAsI PEaKIUsl C UOJIOM).

OKClepUMEHTaIbHbIE METOJbl M3yY€HHs BEIIECTB M MX MPEBpAICHUN:
npoBeAeHUe, HaOIOJEHUE UM OINHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAau€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCJICHHME STaHOJA
okcumoM Meau(ll)), MHOroaroMHbBIX CHHPTOB (B3aMMOJCHUCTBUE TJIMIICPUHA C
runpokcuoM menu(ll)), anprernnos (okucIeHHE aMMHUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u rumpoxcumom wmeau(ll), B3aumopeicTBue Kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUYECKOU padOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCJIOTHI.

Pacuérarle 3amaumn.

Beruncinenus 1o ypaBHEHUIO XMMHUYECKOW peakiuud (Maccel, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM NMPOAYKTa PEaKIMU [0 W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

A3oTcozaepKale OpraHnYeCKUe COECIMHEHMS.

AMMHOKHCTIOTHI Kak aM(OTEpHBIE OpTaHUYECKUE coenuHeHus. Duzndeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMeEpe TMIMHA). buojornyeckoe
3HaY€HUE aMUHOKHUCIOT. [lenTumsl.

benku kak mnpuUpOIHBIE BBHICOKOMOJEKYJSpHBIE coeAuHeHus. llepBuyHas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa O€lKOB. XUMHUYECKHE CBOICTBA OEIKOB:
TUJIPOJIN3, JI€HATypalusl, KAYeCTBEHHbIE PEaKIMU Ha OEJKU.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHMs] BEIIECTB W HUX MpPEBpalleHUi:
HaOJIIOJICHE U OMKCaHWE JAEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalus OEJIKOB MpH
HarpeBaHWH, LIBETHHIE pPeaKUu OENKOB.

BobicokoMoJieKy/IsIDHBIE COeIUHEHUSI

OCHOBHBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNU, CPEIHSST MOJICKYJspHas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAWHEHUN —
MOJIMMEPU3ALNS U MOJUKOH]ICHCALINS.

DKCHEpUMEHTAJbHbIE METO/Abl HM3YyUYEHUs BEIIECTB M MX MPEBPAILLCHUN:
O3HAaKOMJIEHUE ¢ 00pa3laMH MPUPOIHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,

Kay4yKOB.
MexnpeamMeTHbIE CBA3U.



Peanmmzanys MeXNpeIMETHBIX CBS3CH MPU M3YYCHUH OPTaHUYECCKOW XUMHUH B
10 k;macce OCYIICCTBISICTCS Yepe3 HCMOJb30BaHHE KaK OOIMMX €CTECTBEHHO-
HAYYHBIX IMOHSATUH, TaK W TOHATHH, SIBJISFOIIMXCS CHCTEMHBIMH JUIS OTICIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTecCTBEeHHO-HAYYHbIC MOHITHS: SIBJICHUE, HAyYHBIH (DaKT, TUIOTE3a,
3aKOH, TCOPHs, aHAIW3, CHUHTE3, KJACCU(UKAIWS, MEePHOJUYHOCTh, HAOJIIOJICHNUE,
U3MEpPEHUE, YKCIICPUMEHT, MOJICITUPOBAHUE.

®dusuka: Marepus, OHEpPrUs, Macca, aToM, DJJEKTPOH, MOJICKYIa,
OHEPTETHYECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUEC
BEIIECTBA, PU3NICCKIE BEIUIMHBI U CIUHUIBI UX U3MEPEHUS.

buonorusi: knerka, opranuszM, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
dboTocuHTE3, OHMOJOTUYECKH AaKTUBHBIC BemiecTBa (O€NKH, YIJIEBOIBI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MUHEpaNIbI, TOPHBIE TOPOBI, IMOJIE3HBIC HCKOMAEMbIe, TOIUIMBO,
peCcypChlL.

TexHoNOTHSA: THWIIEBBIE TPOJYKTHI, OCHOBBI PANMOHAILHOTO IUTAHUS,
MOTOIIIHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE Iperaparbl, MaTepuallbl U3
UCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

TeopeTnvyeckue 0CHOBBI XMMHUU

XUMHUUYECKUNA 2JIeMEHT. AToM. Sapo aroma, HW30TOMNBL OJIEKTPOHHAS
00o00uKa. DHEpPreTUUecKue YpOBHH, MOIYypOBHU. ATOMHBIE opOuTamw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHUs AJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUO0B. DIEKTPOHHAST KOHPUTypaIysi aTOMOB.

[lepronnueckuii 3akoH W llepuonnueckass cucTeMa XMMHUYECKHX DJIEMEHTOB
. . MenpneneeBa. CBsi3b NMEPUOAUYECKOTO 3aKOHA U [leprmognyeckod CUCTEMBI
xumuyeckux syeMeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XWMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX U CIIOXKHBIX BEIIECTB MO TpylnamM U TMepHUoJaM.
3HaYeHUE NEPUOJUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiectBa. XHMHYECKas CBs3b. BHIBI XHUMHUYECKOW CBSI3HM
(KOBaJIeHTHas HENOJIsIpHas M MOJISIpHAsl, MOHHAs, MeTauinyeckas). MexaHH3Mbl
0o0pa3oBaHUs KOBAJIEHTHOM XUMWYECKOW CBsi3u (OOMEHHBIH W JOHOPHO-
akienTopHeii). Bomopoanas cBsA3b. BajleHTHOCTh. DNEKTPOOTPHUIATEIHLHOCTD.
Crenenp oxucnenusi. IoHbl: KaTHOHBI U aHUOHBIL.



BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJIPHOTO  CTPOCHHA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbl KPUCTALIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKOU PELIETKY.

[lonsTue o pgucnepcHeIX cucremax. VICTMHHbIE WM KOJUIOWJIHBIE PACTBOPBI.
MaccoBasi 10Jis1 BEIIECTBA B PaCTBOPE.

Krnaccuduxanus HEOPTraHWYE€CKUX COCTUHCHUM. Homenxkuarypa
HEOPraHMYECKUX BEUIECTB. ['eHeTnueckass CB3b HEOPTaHWYECKUX BEILIECTB,
NPUHAISKANX K PA3IMUHBIM KJIacCaM.

Xumunueckas  peakmus.  Kiaccubukainms — XUMUYECKUX — peakuuid B
HEOPTaHMYECKOM M OPTaHMYECKOM XHMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB,
3aKOH COXPAHEHUs U MPEBPALLCHUS YHEPTUU NPU XUMUYECKUX PEaKLIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTbh OT pa3iMyHbIX (pakTopoB. OOparuMble
peakuuu. XUMHYECKOEe paBHOBecHE. DaKTOPBI, BIHSIOIMIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [Hlatense.

OnekTponauTudeckas auccormaiusi. CuipHbIe U cialdbie daekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIUTENTEHO-BOCCTAHOBUTENBHBIE PEAKLUU.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHMs] BEIIECTB W HUX MPEBpallCHUI:
nemoHcTparms Tabmur «llepuonnueckas cuctema XxumMudeckux 3neMmentoB J[. .
MeneneeBay, U3ydeHHE MOJENEH KPUCTAUTMYECKUX PEHIETOK, HAOMIOJCHHE U
OTNHMCAaHHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKeHHUE MEePOKCHIIA
BOJIOPOJa B MIPUCYTCTBUM KaTallM3aTopa, OMPEAEICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO WHAMKATOpPA, PEAKIMU HOHHOTO OOMeHa),
NpOBEACHUE MPAKTUUECKON paboThl «BnusHue pa3nuyHbix (PaKTOpOB HA CKOPOCTH
XUMUYECKOU PEaKIAN».

Pacuérarle 3amaumn.

Pacuérel 10  ypaBHEHMSM XMMHUYECKMX pEaKUUMd, B TOM  YHCIE
TEPMOXUMHUECKUE PACUYETHI, pPACUEThl C HUCIOJb30BAHMEM TMOHSTHUS «MaccoBas
JIOJISL BELLIECTBAY.

Heopranuyeckasi xumus

Hemeramnel.  Tlomoxxenue  HemertauioB B llepuoamueckont — cucreme
xumuyeckux sneMeHTtoB J[. M. MenneneeBa u OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nuecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIopoaa, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) U HUX  COCAMHEHUN  (OKCHUIOB,
KHACJIOPOJCOAEPKALIUX KUCIOT, BOJOPOJHBIX COCTUHEHUH).

[IpuMeHeHne BaXXHEWIINX HEMETAJUIOB U UX COCIUHEHUU.



Meramibl. [lonoxenne MertawioB B llepuoguyeckor CUCTEME XUMHUYECKUX
anementoB J[. V. MenneneeBa. OCoOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmue ¢usmdeckue cBoiricTBa MeTawioB. CrlaBbl METaUIOB.
DIEKTPOXUMHUUYECKUIN PsJI HAPSIKEHUHA METAIUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHINIMX METAIOB (HATpHMM, Kallui, KaJbIIWMH,
MarHui, aJlOMUHUM, ITUHK, XpPOM, KEJe30, MeJlb) U UX COCAUHEHUM.

OOmue crocoOwl mosydeHus: MetawioB. [IpumeHeHue MeTaisioB B OBITY U
TEXHUKE.

DKCINEPUMEHTAIIbHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX MPEBpallCHUI:
U3y4eHHE KOJUIEKIUU «MeTaulbl M CIUIaBbl», OOpa3lloB HEMETAJUIOB, pELICHHUE
HKCIIEPUMEHTANBHBIX 3a7a4, HAOJMIOJECHUE M OIUCAaHHE JEMOHCTPAIMOHHBIX MU
7a00paTOPHBIX OIBITOB (B3aUMOJICUCTBHE THIPOKCHIA ATIOMHHHS C PAacTBOPAMHU
KHUCJIOT U IIEJI0YEH, KaueCTBEHHBIE PEaKIIMM Ha KATUOHBI METAJUIOB).

Pacuérnble 3agayn.

Pacuérel maccel BemecTBa Wi 0ObE€Ma ra3oB MO H3BECTHOMY KOJUUYECTBY
BELIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOLIMX B PEAKIUH BELIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIU OJHO
U3 BEIIECTB UMEET IPUMECH.

XumMusi 4 )KU3Hb

Pomps xuMum B 00€CTEUEHHHM 3KOJOTHYECKOM, DHEPTeTHYECKOW W MHIINEBOM
0e30MacHOCTH, pa3BUTUM MenulUHbL. [loHsATHE O HayuyHBIX METOJaX IO3HAHUs
BEILIECTB U XUMHUUYECKUX PEAKIUH.

[lpencraBnernss 00 OOMMX HAyYHBIX MPUHIUIAX  [POMBIILIEHHOTO
MOJTYYEHUS] BaKHEHUIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIIbHBIC
MaTepHaipl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO0, KEpaMHKa,
MaTepHUaIbl Ui AJEKTPOHHUKH, HAHOMATEpHaJbl, OPraHUYECKHE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMUsg W 3J0POBBE YEIOBEKA: MPABUJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npernaparoB, NpaBuia O0€30MaCHOTO HCIOJIb30BaHUs MpEnapaToB OBITOBOW XUMHHU
B [IOBCETHEBHOU JKU3HU.

MexnpenmeTHble CBS3U.

Peanmuzanmsi  MeXnpeaIMeTHBIX  CBsi3ed  Tpu  u3ydeHHMH  oOmed u
HEOpPraHM4ecKod xumMuu B 11 Kiacce OCylIECTBISIETCS YEPE3 HCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUH, TaK W TOHSATUN, SBISIIOUIUXCS
CUCTEMHBIMH ISl OTAENBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOuiue ecTecTBEHHO-HAayYHblE MOHATHS: Hay4dHbId (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKalusi, MEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dwusuka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PaIMOAKTUBHOCTh, MOJICKYJIa, DPHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MYECKUE BEIMYUHBI U EIUHUIIBI UX
U3MEpPEHUs, CKOPOCTb.

buonorusi:  kieTrka, OpraHu3M, OKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPODJICMEHTBI, BUTAMHUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpaabl, TOPHBIE MOPOJBI, MOJE3HBIC MCKOTIAEMbIC, TOILIMBO,
pecypchl.

TexHonorusi: XuMu4YecKasi MPOMBIIUICHHOCTh, METALTYpTHUs, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEPUATIOB, CEILCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, ITHUIIEBAS
MPOMBIIIICHHOCTh,  (hapMarieBTUYeckass  IPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMperapaToB, NPOHU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepPHUAIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUIAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIT'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEAHEI'O OBIIET'O OBPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaer TpeOOBaHHUA K pe3yJbTaTaM OCBOCHHS
00yJamnMMUCs TMpPOrpaMM CpeaHero oOiiero oOpa3oBaHUs (JIMYHOCTHBIM,
MeTanpeAMeTHBIM U TpeaAMeTHbIM). HaydHo-meToaudeckoil OCHOBOW  Juis
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro oOIero
00pa3oBaHus ABJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-JAESTEILHOCTHBIM MOAXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpeaMera «XUMHs» Ha YPOBHE CPEIHEro
0011ero oOpa3oBaHus BBIACIECHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HAHHME OOYYAIOIIUMHUCSI POCCUMCKON TPaKIAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEIeIICHUIO;

HaJIMYME€ MOTHUBALIMU K 00YUYEHHUIO;

LEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M UCTOPHUYECKHUX Tpaaului 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroImMXCs PYKOBOJICTBOBAThCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHM, MPUCYIIMMHU LEIOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHMUS;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYIbTYpPhl U CHOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTD KMU3HCHHBIC TUIAHBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHUS MpeaMera «XUMHs» JTOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOM W BOCIUTATENLHOM JIEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU
U UJeaJlaMH POCCHHUCKOTO TPa)KJAHCKOrO OOIlIecTBa, NPHUHITHIMH B OOIIECTBE
HOpMaMyd W M[paBWIaMU  TOBEAEHHUS,  CHOCOOCTBYIOUIMMHU  IpolieccaMm
CaMOTIO3HAHUSI, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JInuHOCTHBIE  pE3yNbTaThl OCBOCHUS TNpeaMeTa «XUMHUS»  OTpaxaroT
cOPMUPOBAHHOCTh OINBITa TO3HABATEIILHOM W MPAKTUYECKOW JIeATebHOCTH
00ydJaromuxcs MO peaim3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpa:ka1aHCKOr0 BOCIIUTAHUS .

0CO3HAHUSI OOYYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHHSI K 3aKOHY U IPaBOMOPSIAKY;

NPEICTABICHUS O COLMAJIBHBIX HOPMax U IMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM MEATENBHOCTH TPU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHUHM Y4YEOHBIX M IMO3HABATENBHBIX 3a/1a4, BBITOJHEHUU
XUMHUYCCKUX IKCIICPUMCHTOB,

COCOOHOCTM TMOHUMATh M MNPHUHMMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY U
apTyMEHTBI JIPYTUX NPH aHAIM3€ PA3IUYHBIX BUIOB yUeOHOU NEATENHbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

[ICHHOCTHOTO OTHOIICHHS K WCTOPUYECKOMY W HAyYHOMY HACJEIUIO
OTCUECTBCHHOM XHUMUM;

YBOKEHUS K NPOLIECCY TBOpPYECTBA B 0O0JIACTH TEOPUM U NPAKTHYECKOTO
OPUMEHEHUs] XMMHH, OCO3HAHMSI TOTO, YTO JOCTIXKEHHUS HAyKd €CTh pe3yJbTar
JUIMTENbHBIX ~ HAOJMIOACHUM,  KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOHCKOB,
IIOCTOSIHHOI'O TPY/Ja YYEHBIX U IIPAKTUKOB;

HHTCpECa MW IIO03HABATCIIBHBIX MOTHBOB B TIIOJIYYCHUHM U IIOCJIICAYIOIICM
aHanu3e MHPOpMAalMU O MEPENOBbIX JOCTHKEHUSIX COBPEMEHHOH OTEYECTBEHHOU
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUU, CBS3aHHBIC C XUMHUYECKHUMU SBJICHUSMHU,
U TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIICHHMBATh CBOE MOBEJECHUE U TMOCTYNKH CBOUX TOBApHILEH C
HOBHHI/II;'I HPABCTBCHHBIX U IIPABOBBIX HOPM H©W OCO3HAHHUC HOCHG}ICTBI/Iﬁ ITUX
MOCTYIIKOB;

4) popmupoBaHus KyJbTypPbl 310POBbS:

NOHUMAaHUS  I[IEHHOCTEH 3J0poBOoro M 0Oe3omacHOro oOpa3za KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3HMUECKOMY H
NICHXHYECKOMY 3/I0POBBIO;

coOmofieHss TMpaBwil O€30MacHOTO OOpalleHusi C BEIIeCTBaMU B OBITY,
MOBCEHEBHOM JKM3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS IEHHOCTU TpaBWI HUHAUBUAYATbHOTO U  KOJUIGKTHBHOTO
0€30MacHOro MOBE/ICHUSI B CUTYAIUsIX, YIPOXKAIOUIUX 3A0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs MOCJEICTBUM U HENPUSATHS BPEIHBIX MPUBBIUEK (YHOTpeOJIeHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHs );

5) TPy10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEILCKON
NESATENFHOCTH, OOIIECTBEHHO  IOJIG3HOW, TBOPUYECKOW W  JPYIMX  BHIAX
TeSTENLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTUE€ B PEIICHHWH MPAKTUUECKUX 3aj]ad
COLIMAIbHOM HamnpaBJIeHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpEca K MPAKTHUYECKOMY M3YyUCHHIO MPOQECCHil pa3IMyHOTO POoja, B TOM
YHCJIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

YBAKECHUS K TPYAY, JHOJISIM TPYya U PE3yJIbTartaM TPYAOBOM AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYyAJIbHOW TpPacKTOPUHU
oOpasoBanusi, Oyaymied mnpodeccuu M peanu3alud COOCTBEHHBIX JKM3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

AKOJIOTUYECKU IIeJIECOOOPA3HOTO OTHOIICHUS] K MPHUPOJIe, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HU HA 3E€MJIC;

MOHUMAHMS TJIOOATBFHOTO XapaKkTepa SKOJOTHYECKUX TPoOsieM, BIUSHUS
SKOHOMHMYECKUX MPOUECCOB HA COCTOSIHUE MTPUPOTHON U COLUMAIBHOU CPEJIbL;

OCO3HAaHHMS HEOOXOJMMOCTH HCIOJB30BAaHHMS JOCTHIKCHUH XHMHUHU IS
pEIIEHUST BOIIPOCOB PpallMOHAIBHOTO MPUPOI0TIOIB30BAHUSA;

AKTUBHOTO  HEMPHUSTHS  JCHUCTBHUM, TMPUHOCIIINX BPEI  OKPYXKAIOUIEH
NPUPOJHON cpelie, YMEHHUS TPOTHO3UPOBATH HEOJATOTPUSATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPEANTPUHUMAEMbBIX JTEHCTBUM U MPEAOTBPALIATh UX;

HaJM4usl Pa3BUTOrO SKOJOTHYECKOTO MBIIUJIEHUS, YKOJOTUYECKON KYJbTYPHI,
OIbITA NESITEIbBHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B II03HABATEIBHOW, KOMMYHUKATHUBHOW W COIMAJILHOU
MpPaKTUKE, CIHOCOOHOCTH W yMEHHUS AaKTUBHO TPOTHUBOCTOATH HICOJIOTHH
xeMo(hoouw;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIECTBEHHOM MPAaKTHKH,

MOHUMAHMS CHCIMPUKM XUMHUU KaK HayKd, OCO3HaHUs €& poJu B
GbOopMHUPOBAHMWK PAIMOHATLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
NPEICTaBIICHUSI 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE NMPHUPOJIbI M YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U penieHur NpoOJeM COXpaHEHUs
MIPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JJI1  COBPEMEHHOMU
UMBWIM3alMK: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH W BaXHOW pPOJIM B
CO3JIJaHUM HOBOU 0a3bl MaTepUAIBHON KYJIBTYPHI, PEUICHUHU TI00aTbHBIX MPOOIIeM
YCTOMYHUBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, DHEPIrETUUYECKOW, MUILEBOU U
JKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, OOECIICUCHUH YCIOBUM
YCOEIIHOTO TpyAa ¢ DKOJOTUYECKHM KOM(POPTHOM KHU3HM KaXIOTO YJieHa
oO1ecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, HUCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MoJIydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIET0 MHUpa U
NPOUCXOSNIUX B HEM M3MEHEHUH, YMEHHUS JleJaTh 000OCHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE HAay4YHbIX (AKTOB U WMEIONUMXCS JaHHBIX C IEJNbI0  TOJyYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEIbHO HMCMOJIb30BaTh XUMUYECKHUE 3HAHUS  JJIs
penieHus: poOieM B pealbHBIX )KHU3HEHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO W UCCIIEIOBATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJyUCHHUIO HOBBIX 3HAHUA 1O XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pa3ivuHbIX cdepax npodeccrnoHaIbHON
JeSITEIHOCTH.

METAINNPEIMETHBIE PE3YJIbTATbDI

MeranpenMeTHble pe3yibTaTbl OCBOEHUSI Y4E€OHOTO mpenmera «XUMus» Ha
YPOBHE CpeIHEro o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIC TUTST dbopmMupoBanus MHUPOBO33pPEHUS 00yyJaromuxcs
MEXIUCIUILUTUHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TMOHSATHUS, OTPAKAIOIINE
IEJIOCTHOCTh HAyYHOW KAapTHHBI MHpA M CHCHUPUKY METOJOB IO3HAHMS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, DHEPIHs, SBJICHHUE,
nporiece, CUCTeMa, Hay4dHBIA (hakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEOBAHUE, HAOIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIE y4eOHbIe NeWcTBHs (MO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
PEryJISATUBHBIC), obecreurBaronne dbopMupoBanue (G YHKIIMOHATILHOM
rPaMOTHOCTH M COLMATIBbHON KOMIIETEHIIUUA O0OYJaroluxcs;

CIOCOOHOCTH 00yYaroImXxcs WCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUILUTUHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHBbIC yueOHBIC
JIEUCTBUS B MTO3HABATEIHLHOU U COIMAILHOM MPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJEHHWE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH,  KOMMYHUKATUBHBIMU M PETYISTUBHBIMU
JIEUCTBUSIMH.

OBnanenne YHUBEPCAJIbHBIMHI y4eOHbIMH MO3HABATEJbHBIMU
ACHCTBUAMMU:

1) 60a30BbIe JOorNYecKue AeiiCTBUA:

caMOCTOSITeTbHO  (opMynMpoBaTh M aKTyalU3upoBaTh  MpobIieMy,
BCECTOPOHHE €€ paccMaTpHUBaTh;

OTpeAeNsITh 1EMH JEATeILHOCTH, 3a7aBas MapaMmMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTD PE3YJILTAThl IESITEILHOCTH C TIOCTABJIIEHHBIMH IIETISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNISITh XapaKTepHbIE TMPU3HAKK MOHATHM M yCTaHABIMBAaTh MX B3aUMOCBS3b,



UCTOJIL30BaTh COOTBETCTBYIOIIUE TOHATHS Il OOBACHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUI;

BBHIOMpPATh OCHOBAaHMS W KPHUTEPUU [JIs1 KJIACCU(PUKAIIMUA BEIIECTB U
XUMUYECKUX PEaKIINM;

yCTaHABIMBaTh NPUYUHHO-CJIEJCTBEHHBIE CBSI3M MEXKIY HM3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHbBIE, JI€IYKTUBHBIC, IIO
AQHAJIOTUH), BBIBISITH 3aKOHOMEPHOCTU W TPOTHBOPEUUS B PacCMaTpPUBAEMBbIX
SIBJICHUAX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHUS,

NPUMEHSTh B IMPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKHUE
(3HAKOBBIE) MOJIENH, MPEOOPaA30BbIBATh MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XuUMUYeckas ¢opMmysa, YpaBHEHHE XUMUYECKOM
peakiMu — TPH PEUICHUU YYeOHBIX IMO3HABATEIBLHBIX W MPAKTUYECKUX 3ajad,
OPUMEHSITh Ha3BaHHBbIC MOJICNIbHBIC MPECTABICHUS MJISi BBIBJICHUS XapaKTEPHBIX
NPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIL.

2) 0a30BbIe HCCJIE0BaTEIbLCKHE 1€HCTBHS:

BJIaIETh OCHOBAaMHM METOJOB HAay4YHOTO IO3HAHUSl BEUIECTB U XUMHUYECKHUX
peaxKuuii;

dbopMynupoBaTh LEIN U 3a/1a4d HCCIEIOBaHUs, UCTIOIL30BATh MMOCTABJICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIUPOBAaHHBIE BOIMPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POpMHUpPOBaAHUSI THUMOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS W TIPOBEICHUS
YUEHUYECKUX JKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJaTh 3a XOJ0M
npoiiecca, CaMOCTOSITENIbHO MPOTHO3MPOBATH €ro pe3yibTar, (OopMyIHpoBaTh
0000111eHNsI U BBIBOJbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIECAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIM OTUET O MPOJIeTaHHON padoTe;

npuoOperaTth OMNBIT YUYCHUYECKOW HCCICOBATENILCKOW U MPOEKTHOU
NEeSTeIbHOCTH, TMPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIILHOMY
NOUCKY METOJOB pEUICHUs] MPAaKTUYECKUX 3a/lay, MPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MO3HAHUSI.

3) paGora ¢ nHpopmanHeii:

OPUCHTUPOBATBHCA B  PA3IMYHBIX HMCTOYHUKAX HWHPoOpManuu (HAYYHO-
NOMyJsIpHasl  JIUTepaTypa XUMHUYECKOTO COJIep)KaHUsl, CIPaBOYHbIE TOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh MHPOPMAIUIO PA3IMYHBIX BUIOB U (Popm
IpeICTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTD;



dbopMyIupoBaTh 3alpoChl U NPUMEHATh Pa3IUYHBIE METOJBI MPU TMOUCKE U
oTbope wuHPOpMAIMKM, HEOOXOAUMOUW JUIsi  BBINOJHEHUS Y4eOHBIX 3aaad
OIPEAEIEHHOTO THIIA;

npuoOperaTh OMNBIT HKCHOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMUHbIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTHUMAJIbHYHO  (OopMy  NpeacTaBICHUS
uHdopmaruu (cxembl, TpaQuku, JUarpaMmMebl, TaOIHIbI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAy4YHBIA S3bIK B KadyecTBE CpelcTBa Impu pabore ¢
XUMHUYECKON wuH(OpMaluei: TPUMEHSATh MEXKNpeaMeTHblie (duznueckue WU
MaTeMaTU4YeCcKue) 3HaKW U CUMBOJIbI, POpMYyJibl, a0OpEBHATYPHI, HOMEHKIIATYPY;

UCMOJIb30BaTh W NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJBSITHOCTH.

OBiaeHNe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU J1€HCTBUAMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOM TeMbl B XOJI€ AHalora W/UiH
JIUCKYCCHM,  BBICKa3bIBaTh  HJeH, (HOPMYIUpPOBAaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHUS MPEJIOKEHHOW 3a7aul;

BBICTYIIaTh C IMPE3CHTAlMEl PEe3yJIbTaTOB I103HABATENILHON JEsTENbHOCTH,
MOJIyY€HHBIX CaMOCTOSATENLHO WA COBMECTHO CO CBEPCTHUKAMHU TP BHITOJHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCICIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaM3allud y4eOHOTO MPOEKTa U (HOPMYIUPOBATH BBHIBOJBI
[0 pe3yJibTartaM IPOBEIEHHBIX HMCCICIOBAHUN IYTEM COTJIACOBAHUS IO3WLHAU B
X0J1e 00CYXKIeHUsI 1 0OMeHa MHEHUSMH.

OBiajieHNe YHUBEPCAJbHBIMU PEryJISTUBHbIMH 1€ HCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO IO3HABATEIILHYIO
NeSTeIbHOCTh, Ompenensis e€ 1end W 3aJaud, KOHTPOJUPOBaThH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEAJiaraéMblii  alTOPUTM JCHUCTBUNM TIPHU
BBINIOJITHCHUM YYEOHBIX U HCCIIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOoJee
3 PeKTUBHBIM CcHnoco0 HX pereHuss ¢ y4E€TOM TMOJY4YeHUs HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEaAKIIUAX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH Ha OCHOBE CaMOAaHajM3a
U CaMOOIICHKH.

HNPEIJMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble  pe3ynabTaThl OCBOEHUSI Kypca «OpraHuyueckass XUMUS»
OTPAXKAKOT:

cOpPMUPOBAHHOCTh  MPEJACTABICHUA O  XUMHUYECKOW  COCTaBJIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHbBI MHpA, POJM XUMHUH B T[O3HAHUMU SIBJICHUM



npupoAsl, B  (HOPMUPOBAHMM  MBIIUICHUS H  KYJIbTYpbl  JIMYHOCTH, €€
(YHKIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsi PEIIeHUs] PAKTHYECKUX 3a]au
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JJ0POBBIO M MPHUPOIHOM
cpene;

BJAJICHUE  CHCTEMOM  XMMUYECKMX  3HaHWH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TMOHATHUSA (XUMHUYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04Ka aTroMa, MOJIEKyJia, BaJICHTHOCTb, 3JIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpauléHHas), MOJb, MOJSIpHas
Macca, MOJISIpHBIH 00BEM, YIJIEpOAHBIN cKeleT, (YHKUMOHAIbHAS TIpYMIIa,
panukan, U30MepHs, U30MEPBI, TOMOJIOTHYECKUNA P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHACJIOPOJ M a30TCOJAEpIKAIUE COCAUHEHMs, MOHOMEp, MOJUMEpP, CTPYKTypHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHUS
opranudeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XMMHUHM; MHPOBO33PEHUYECKUE 3HAHMIA,
JeXallie B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XMMHMYECKHX
SBJICHUHM, (DAKTOJIOTMUECKHE CBEACHHMSI O CBOMCTBAaX, COCTaBE, MOJYYEHUH H
0€e30MacHOM HCHOJIb30BAHUM BAYKHEUIIMX OPTraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM JESTENBHOCTH YEI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHUM BBISABIATh XapaKT€pHbIE NPU3HAKU TOHATHH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUS NPH
ONMCAaHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COEANHEHU,

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JIJISI
COCTABJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaUIEHHOM)
GopMyn  OpraHMYeCKHX BEUIECTB M  YPAaBHEHHUH XUMUYECKHX  PEaKIHH,
U3rOTaBIMBATh MOJIEAM MOJIEKYJ OPraHMYECKUX BEIIECTB IJs WUTIOCTPALUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUI YyCTAHABIMBATh MPUHAMJICKHOCTh H3YyUEHHBIX
OPraHMYECKMX BEUIECTB IO MX COCTaBy U CTPOCHHIO K OMNPEAEIEHHOMY
KJaccy/Tpynne COoeAMHEHU (yrJIeBOAOPOJIbl, KHUCIOPOJ U a30TCOJAepKalliue
COEJIMHEHHS, BBICOKOMOJIEKYJSIDHBIE COEJUHEHHUs), JaBaTb UM Ha3BaHHS 10
cucremaruueckoit Homenkinatrype (IUPAC), a Taxxke NpUBOIUTH TPUBUAIbHBIC
Ha3BaHMUSA OTJIEIbHBIX OPTaHMYECKUX BEIIECTB (APTWJIEH, NPOMNWIEH, AlETHIIEH,
ATWIEHINIMKOJb, TAHULEpPUH, (eHosn, (opManbaerun, aneTaabIeru, MypaBbHHAS
KHACJIOTAa, YKCYCHasl KMCIJIOTa, OJIEMHOBAs KHCJIOTA, CTEAPUHOBAs KHUCIIOTA, INIIOKO34,
bpykTO3a, Kpaxmal, HeJUT0I03a, TIUIHNH);

c()OPMHUPOBAHHOCTL YMEHHS OMNPEAENATh BHUABl XHMHYECKOW CBSI3U B
OPTaHUYECKUX COEIMHEHUSX (OJAMHApPHBIE U KpaTHBIE);



cOPMUPOBAHHOCThL YMEHHUS TMPUMEHATH TIOJIOKEHHSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiepoBa st 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHsI MACChl BEIIECTB;

cOpMHUPOBAHHOCT, ~ yYMEHHMM  XapakTepu3oBaThb  COCTaB,  CTPOCHHUE,
dbuznueckrue M XUMHYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENEH pa3IUUHbBIX
KJIACCOB OpraHMYECKUX BeUIEeCTB (MeTaH, 3TaH, STWIEH, MPOIWIEH, AalleTUJIEH,
Oyranuen-1,3, merwnOyranuen-1,3, O€H30J, METaHOJ], ATaHOJ, STHJICHTJIUKOJIb,
ruieprH, ¢GEeHoJI, aleTaiblIeru/l, MypaBbUHAsT U YKCYCHasi KHCIOTHI, TJIFOKO3a,
KpaxmaJ, I[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIIIOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIYy HHMH YpPaBHEHMSIMHU COOTBETCTBYIOUIMX XHMHUYECKHX pEaKUud ¢
UCMOJIb30BAHUEM CTPYKTYPHBIX (popmy;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHHKHU YTJIEBOJOPOJTHOTO
Coipbsi  (HE(QTh, TPUPOIHBIA Ta3, Yrojb), CIHOCOOBI WX MEpPepadOTKU U
NPaKTUIECKOE MPUMEHEHHE MPOYKTOB MepepadboTKy;

cOpMHUPOBAHHOCT, YMEHUUA TPOBOJAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOTO BEUIECTBA WA MPOAYKTA
peakuMd 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WK MPOJTYKTOB PEAKIINH);

chOpMHUPOBAHHOCT, YMEHUU BIAJETh CUCTEMOW 3HaHUN 00 OCHOBHBIX
METOJaX HAyYHOTO TMO3HAHMS, HCIOJb3YyeMbIX B XUMHUH MPU W3YYEHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOIONCHUE, U3MEPEHHE, dKCIIEPUMEHT, MOJICIHMPOBAHUE),
UCTIOJIb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHUSA [JIs TPHUHIATHS pEIICHUHA B
KOHKPETHBIX JKW3HCHHBIX CHUTYyalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
NpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIIO/IATh MpaBUila MOJIb30BAHUS XUMHUYECKOU
MOCy/IOM M JTaOOpaTOPHBIM O0OOpPYJTOBaHUEM, a TaKKe IMpaBWwiIa OOpalIeHUS C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKUUSIMH IO BBINOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

chOpPMHUPOBAHHOCTh YMEHMI IUIAHUPOBATh U  BBINOJHATh XUMUYECKUN
HKCIIEPUMEHT (MpeBpalleHus] OPraHMYeCKUX BEIECTB MPU HATPEBAHUU, MOTyUYCHHE
TUJIEHA W W3YYEHUE €ro CBOMCTB, KAuE€CTBEHHbIE PEAKIUU OPraHUYECKUX
BEILIECTB, JEHATypalusi OEJKOB MPU HArpeBaHWUM, I[BETHHIE PEaKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE30MACHOCTH TMPU OOpaIlleHUH C
BEIIECTBAMH M J1a0OpaTOpHBIM O00OpPYAOBAaHUEM, TNPEACTABISATh PE3YJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuch ypaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 (GOpMyIUPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

c()OpPMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAJIM3UPOBATh XUMUYECKYIO
uHpOpMalMIO, TMOJYy4aeMyl M3 pa3HbIX HMCTOYHHUKOB (CpElICTBA MacCOBOM
unpopmanuu, MatepHer u apyrux);



COpPMHUPOBAHHOCTh ~ yYMEHHWHA  COOMIOJATh  TpaBWiIa  DKOJOTHYECKH
IIEJICCO00PA3HOr0 TMOBEJACHUS B OBITY W TPYIOBOW JACITCIBHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3J0OPOBbS U OKPYXKArOIIEeHd MPHUPOJIHON Cpeibl, 0CO3HABATh
OTIACHOCTh BO3JCHCTBHS HAa >XUBBIC OPTAaHU3MBI OTPEIACIEHHBIX OPTaHHMYECKUX
BEIIECTB, MOHMMAas cMbIca mokaszarens [I/IK, mosicHAT, Ha mpuUMepax CrocoObI
YMCHBIIICHUSI W TPEIOTBPAIICHHS WX BPEIHOTO BO3JCHCTBUS HAa OPTaHH3M
YeIIOBEKa;

JUIE OOYYaroOIIUXCS ¢ OTPAaHMYCHHBIMU BO3MOJKHOCTSIMHU 3I0POBbS: YMCHHE
NPUMCHATh 3HaHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIISCTB W
XUMHUYECKUX SIBJICHUM;

JUIA  CHETBIX W CIA0OBHUIAMINX OOYYArOMIMXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUEeUHYIO cucTteMy obOo3HaueHui JI. Bpaiins ns 3ammcu XUMHYeCKHX

dbopmyiL.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuveckKas
XUMHUS» OTPaXKaKOT:

chOpMHUPOBAHHOCTh  NPEACTABICHUH: O XUMHUYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpA, pOJA XUMHH B [O3HAHWUU SIBJICHUMN
npupoAsl, B  (GOPMUPOBAHMM MBIIUICHUS W KyJIbTyphl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUs] MPAKTUIECKUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAHHOIO OTHOIIECHHS K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIAJICHUEC CHUCTEMOM XUMMHYECKUX 3HAHUU, KOTOpas BKJIFOYAECT:
OCHOBOITOJIAralONIUE TMOHATUSA (XUMHUYCCKHIM 3JIEMEHT, aToM, HM30Tom, S-, P-, d-
3JICKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIEKyJlIa, MOJb, MOJIIPHBIA OO0BEM,
BAJICHTHOCTh, 3JICKTPOOTPHIATEIBHOCTh, CTEIEHb OKHUCJICHHUS, XUMHUYECKas CBA3b
(KOBaJICHTHAs, NOHHAsA, METANIMYECKAsl, BOJOPO/IHASA), KPUCTAJUIMYECKasT PELIETKa,
TUIBI  XUMUYECKUX  pPEaKlUd, pacTBOP,  DJIEKTPOJUTHI,  HEIJICKTPOJMUTHI,
AJIEKTPOJIMTUYECKAST ~ JUCCOLMAIMS, OKHCIWUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakIuy, XUMHUYECKOE€ pPABHOBECHE); TECOPUU U 3aKOHBI (TeOpHus
BJIEKTPOJIMTUYECKON Aucconmanuuy, nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHsSI MAaCChl BEILECTB, 3aKOH COXPAHEHHUs W MPEBPALCHHUS SHEPTUU
IpU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B OCHOBE MOHUMAaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DaKTOJOTMYECKUE CBEACHUS O CBOMCTBAXx,
COCTaBe, MOJYYCHUH U O€30TaCHOM MCIIOJH30BAaHUU BAKHEUIINMX HEOPTAaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOUN JeATEIHHOCTH YEJIOBEKA,;



c(hOpPMUPOBAHHOCTh, YMEHHUH BBIABISITh XapaKTEpPHbIE NPU3HAKUA TOHATHIA,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHUS TPHU
OINMCAaHUU HEOPTAaHWYECKHUX BEIIECTB U UX MPEBpPAIICHUM;

c(OpMHUPOBAHHOCTh YMEHUI HCIHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JIsI
cocTaBieHuss (opMya  BelmIeCTB U ypPaBHEHUW  XUMHUYECKUX  PEAKIH,
cucrematudeckyro HomeHkiarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIIBHBIX
HEOPraHMYEeCKUX BellecTB (yrapHblidi ra3, YIJIEKUCIbBIM Ta3, aMMHUaK, Trami€Has
U3BECTh, HETallI€HAs] U3BECTh, MUTHEBASI COAA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OTPEACNISATh BAJICHTHOCTh U CTENEHb OKHCIJICHUS
XUMHAYECKUX 3JIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOIO COCTAaBa, BHUJ XMMHUYECKOU
CBA3U (KOBAJICHTHAsl, HIOHHAsI, METAJUIMYECKasi, BOJOPOJIHASI) B COCIUHEHUSX, THUII
KPUCTAJUIMUECKON pPEIIETKH KOHKPETHOTO BEIIeCTBAa (aroMHasi, MOJICKYJsIpHasi,
WMOHHAsl, METAJUTMYECKAsl), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHUIM;

c(hOpMUPOBAHHOCTh YMEHU yCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTAaBy K ONpENeNEHHOMY Kiaccy/Tpymie
COEIMHEHUHN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAaHMS,
KUCJIOTHI, aM($OTEpHBIC TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICT MEpHOAMYECKOro 3akoHa /Jl.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO0, 0O0BSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKUIUY;

chOPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh dJCKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX »JJeMeHTOB 1—4 mnepuonoB Ilepuoamueckoil cucreMbl
XuUMH4YecKuX odiemenToB J[. M. MenngeneeBa, HCHOB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOurtanm, «3HEPreTUYECKUE YPOBHI», OOBSICHITh
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCIUHEHHI
o nepuojaMm | rpymmam llepuoanyeckor CHCTEMBI XUMHUYECKUX AeMeHToB [l. M.
Meneneena;

chOpMHUPOBAHHOCT,  yYMEHHM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMUAYECKHE  CBOMCTBA  HEOPTraHWYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOM CBS3M MEXKIYy HEOpPraHUYECKUMHU
BEILIECTBAMHU C IMOMOIIILI0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEaAKIUi;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMYHBIM TpPHU3HAKaM (YHUCIy U COCTaBy pPEarupyrollux BEIIECTB, TEILIOBOMY
adekTy peaknuu, M3MEHEHHIO CTEMeHel OKHCIICHHS D3JIEMEHTOB, OOPaTUMOCTH
peaKkliy, y4acTUIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBJISTh YPaBHEHUS pPEaKUUd pa3IMYHbIX
TUIIOB, MOJHBIE U COKpAIlIEHHbIE YPABHEHUS PEaKUui MOHHOTO OOMEHa, YUMThIBas
YCIIOBUSI, IPU KOTOPBIX 3TH PEAKIIMU UJIYT JI0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHHMI TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIINE
KAUECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABAThH
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPaX HEOPTraHUYECKUX
BEILIECTB;

cOpPMHUPOBAHHOCT, ~ YMEHHUH  pacCKpbIBaThb  CYIIHOCTb  OKHCIIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMNA TMOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajiaHca
ATHUX pEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IMyHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aencTBus (nmpunuun Jle [latense);

c(OpMHUPOBAHHOCT, YMEHHUIM XapakTEpU30BaTh XUMHUYECKHE MPOLECCHI,
JeXKallie B OCHOBE MPOMBIILICHHOTO MOJYY€HHUs] CEpHOM KHCIOTBHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTHh TMPENCTaBICHUN 00 OOIIMX HAyYHBIX NPUHIMIAX |
AKOJIOTUYECKUX MpoOiieMax XUMHUUECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCT, YMEHUI MPOBOAUTH BBIYHUCICHUS C HCIOJIb30BaHUEM
MOHSATHUSI «MaccoBasi JIOJIsi BEIIECTBa B PacTBOpe», 0OBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMUECTBY BEIECTBa, Macce WM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(pdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUSI SHEPTUHU;

c(OpMHUPOBAHHOCTh YMEHUU COOJIIOATH MpaBUia MOJIb30BAHUS XUMUYECKOUN
NoCyZ0M ¥ JTabopaTOpHBIM O0OPYIOBaHMEM, a TakXKe MpaBWiIa OOpaIleHUS C
BEI[ECTBAMH B COOTBETCTBUU C HHCTPYKIIUSIMH I10 BBITIOJHEHUIO JIA00PATOPHBIX
XUMUYECKUX OMBITOB;

cOpMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMUYECKUN
AKCTIEPUMEHT (pa3joKeHHE TEepOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
OIPENICJICHHE Cpenbl PAacTBOPOB BEHIECTB C€ IOMOIIBI)  YHHUBEPCAIBHOTO
WHIMKATOpA, BIMSIHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTb XMMHYECKOUW pEaKIIHH,
peakiMuu HMOHHOTO OOMeEHa, KaueCTBEHHBIE pPEaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH AMMOHMS, PEUICHUE DKCIEPHUMEHTAIbHBIX 337a4 IO
teMaM «Metauiby U «HemeTtawb»y) B COOTBETCTBUU C NpaBUJIAMH TEXHHUKH
0€30MacHOCTH TP OOpAIllEeHUH ¢ BEIIECTBAMU M JIA0OPATOPHBIM 000pPYI0BAaHUEM,
NPEACTABISATh PE3YJbTAaThl XMUMHYECKOTO JKCIepuMeHTa B ¢GopMe 3aIlucH
yYpaBHEHMII COOTBETCTBYIOIIUX peakuuid U (HOPMYIHPOBATH BBHIBOJBI Ha OCHOBE
3TUX PE3YJIbTATOB;

cOOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHOpMaIMIO, TIOJy4aeMyI0 U3 pPa3HbIX MCTOYHHMKOB (CpelICTBa MacCOBOM
KOMMYHUKalMY, MHTEepHET U Apyrux);



chOpMHUPOBAHHOCT,  YMEHUH  COONIONATh  MpaBWia  DKOJOTUYECKU
1eJIeCO00pa3HOTO TOBEACHUsI B OBITY M TPYAOBOW JEATEILHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3J0pPOBbI W OKPYKAIOIIEW MNPUPOJHOM CpPEIbI, OCO3HABATH
OIMACHOCTh BO3JCHUCTBHS HA KUBBIE OPTaHU3MbI ONPEACIEHHBIX BEUIECTB, TOHUMAS
cmpicn mokazarens [IJIK, moscHATP Ha mnpuMepax CHoOcOObI YMEHBIICHUS |
MPEIOTBPALLCHUS UX BPEAHOTO BO3JICUCTBUSI HA OPTaHU3M YEJIOBEKA;

I 00yYaromuxcs ¢ OrPaHUYEHHBIMU BO3MOJKHOCTSIMHM 370POBbSI: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

IS CHACTNBIX M CIA0OBHAAIIMX OOYyJalomMXCsA: YMEHHE HMCIOJb30BaTh
penbeHO-TOUCUHYI0 CUCTeMY oOo3HaueHui JI. bpaiinsg mig 3amucu XUMHUYeCKHX

dbopmyiL.



TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnsie | IlpakTtnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI pecypesI
Pa3nen 1.TeopeTnyeckne 0CHOBBI OPraHM4e CKOM XUMHH
[IpenmeTt oprannydeckoit xumuu. Teopust
1.1 CTPOCHMS OPraHUYECKNX COETUHEHNH A. 3
M. byrneposa
Hroro mo pazneny 3
Paszpnen 2.YriaeBoaopoabt
2.1 [IpenenbHble YTIEBOAOPOIBI — alKAHBI 2
59 HenpenenbHble yrieBoJOPOIbL: aJKEHBI, 5 1
aJKaJUeHbl, ATKUHbI
2.3 ApoMaTHYECKHE YIIICBOAOPOIbI 2
94 [TpupoHbIe HCTOYHHUKH YITIEBOJIOPOIOB U 3 1
ux nepepadboTka
Wroro mo pazueny 13
Pazgen 3. Kucsiopoacoaep:xxanue opranuiecKue coe{MHeHust
3.1 Cnuptel. @enon 3
3. Anbaerunpsl. KapOoHOBBIE KHCIIOTHI. 7 1
Crnoxuble 3(upbI
3.3 YTneBo bl 3 1




Hroro no paszneny

13

Pa3nen 4.A30Tconepxamme opranndeckne coeJuHeHusl

4.1 AMUHBL. AMUHOKUCTOTHI. benku 3
Hroro no pazneny 3
Paspneu S.BbicOKOMOJIEKYISIPHBIE COEIHHEHU S

5.1 [Tnactmaccsl. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34




11 KVIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
HaumenoBaHue pa3ieJioB U TeM uundposbie)
Ne ni/m P Kontponbnbie | IlpakTnyeckue (1uuchp
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypebl
Pa3nen 1.TeopeTnyeckue 0OCHOBBI XUMUH
Crpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u Ilepuoanueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MenpaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUECKHE PEAKIIUN 6 1 1
Utoro no pazneny 13
Paznen 2.Heopranuyeckasi XuMust
2.1 Meranis
2.2 Hewmeramnbt 1
93 CBs13b HEOPraHMYECKUX U OPraHMUECKUX )
' BEILIECTB
Utoro no pazneny 17
Pa3zpea 3. Xumus v xKU3Hb
3.1 XuMUs ¥ )KU3Hb 4
Uroro no pasgeny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 2 3







ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoummuyecTBo yacos DJIEKTPOHHBbIE
Ne Hara nu@poBbIe
n/n Tema ypoka Bcero Konrpoabiie | Hpaxtireckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 IIpeameT opraHu4YeCKOU XUMUH, €€ 1
BO3HHUKHOBEHHE, pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs1 OpraHuYeCKUX
2 coequHenuit A. M. byriepoga, eé 1
OCHOBHBIE [TOJIOKEHUS
IIpencrasienue o kiaccupuKanuu
3 opraHuueckux emects. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHMS OPraHMYECKHUX BEILECTB
4 AJKaHBL: COCTaB U CTPOCHHE, 1
TOMOJIOTMUYECKHH Psilt
5 MeTtaH 1 3TaH — NpOoCTEUIIHE 1
IIPEICTABUTEIH AJIKAaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U IPONUJIEH — MpocTenIe 1
IIPEICTaBUTEIH AJIKEHOB
8 [Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1
JTUJICHA U U3YYEHHUE €TI0 CBOMCTB
Ankaauensl. byraguen-1,3 u
9 metuinoyranuen-1,3. [lonydenue 1

CUHTETUYECKOI0 KaydyKa M pEe3UHBI




AJIKUHBL COCTaB M OCOOCHHOCTHU CTpOCHMUA,

10 TOMOJIOTUUYECKHH psil. ALIETHIIEH —
MPOCTEHIINI TTPEICTABUTEh ATKHHOB

11 Bbruucnenus no ypaBHEHUIO XUMAYECKOM
peaxuu

12 ApeHbI: 6eH3011 1 TOITY0JI. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBA3b YIJI€BOJIOPOJIOB,
MPUHAUICKAIMX K PA3INIHBIM KJIaccam
[IpupoaHbie HCTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN I'a3 U MOIYTHHIE HE(PTAHBIE
rasbl, He()Th ¥ IPOAYKTHI €€ mepepadoTKu
[TpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOIHBIN ra3 U NOMYTHBIE HEDTAHBIC
rasbl, He()Th ¥ IPOAYKTHI €€ mepepadoTKu

16 KonTtposbnas padoTa 1o pasaery
«YTIEeBOIOPOIBD)

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI
MeTaHOJ ¥ 3TaHoJI. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TIUIEPUH

19 ®deHou: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE
U XMMHYECKHE CBOICTBA, IPUMEHEHHUE

20 Anpaeruspl: GopManbIeTua 1
aleTanbAerul. ALleTOH

21 OnHOOCHOBHBIE TIPE/ICTbHBIE KAPOOHOBBIE
KHCIIOTBHI: MypaBbHUHAs U YKCYCHast

22 [TpakTuueckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHCIOThD)

CTeapI/IHOBa}I " OJICMHOBAsA KHCJIOThI, KaK

23 MIPE/ICTABUTEITH BBICIIINX KapOOHOBBIX
KHCIIOT

24 MpIa Kak COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE
CnoxxHble 3(UpPbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KUCIJIOT. [ HAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: THAPOIN3, MPUMEHCHHE,
Ouosioruveckast poiib JKUpOB
VYTIeBoAbl: COCTaB, KJIACCU(PUKALINS.

27 Baxneiinme npecTaBUTENN: TIIIOK03a,
bpykTO3a, caxaposa

)8 Kpaxman u memirono3a Kak mpupo IHbIe
TTOJIAMEPBI
KonTponpHas pabota 1o pazaeny

29 «Kucnopoacoaepxarme opraHuIecKue
COCITMHCHHUSD

30 AMWHBI: METHJIAMUH U aHUJIUH
AMWHOKHCIIOTBI KaKk aM(pOTEepPHBIC

31 OpraHUYECKHE COCTMHEHUS, UX
ouonorudeckoe 3HadeHue. [lentuapt

32 benku kak npupoiHbIe
BBICOKOMOJICKYJISIPHBIC COSMHCHUS

33 OCHOBHBIC TIOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCIMHCHUM

34 OCHOBHBIE METO/IbI CHHTE3a




IInacTtmaccsl, KaydykH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COCOUHEHU.

OBLIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoabHabie
padoThI

IIpakTHyeckue
padoThI

JlaTa
u3yueHusl

DJIEKTPOHHBbIE
nu@poBbIe
oOpa3zoBaTeJibHbIE

pecypcsbl

XUMHUYECKUM 3JIEeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaLHs aTOMOB

[Iepuonnueckuii 3akoH u Ilepuonnueckas
CHCTEMA XUMUYECKUX 3J1eMeHTOB []. W.
MeHneneeBa, X CBA3b C COBPEMEHHOMN
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COETMHEHUH 10
TpyIIaM U nepuojiaM. 3HaueHHe
MEPUOAMIECKOTO 3aKOHA M CUCTEMBI
xumudeckux syemenToB .M. Menaeneena B
pPa3BUTHU HAYKH

Crpoenue BemecTBa. XuMU4ecKas CBs3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM cBsA3U. BooponHas cBs3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETEHOCTb.
CreneHb okuciieHus. Beecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHUS

IlonasaTue o JUCIIEPCHBIX CUCTEMAaX.
HMcTuHHBIC U KOJIOUIHBIC PaCTBOPBLIL.
MaccoBas no0s BelecTBa B pacTBOpPC




Knaccuduxanus u HoMeHKIaTypa
HEOpraHM4eCKuX coeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHMUYECKUX BEIIECTB, PAa3IMYHBIX
KJIaCCOB

Knaccuduxarms XaMudecKkux peaxiuii B
HEOPraHM4ECKON U OPraHUYECKOU XUMHUH.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpPAHEHHUs U IIPEBPALIECHUS YHEPTUHU [IpU
XUMHMUYECKUX PEaKIUAX

CkopocTtb peakiuu. OOpaTUMbIE PEaKIIHH.
XUMHYECKOE pAaBHOBECHE

10

[paktuueckas padora Ne 1. «BrnusHue
pa3IMuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHMYECKON peaKIun»

11

Dnexrponutudeckas guccoruanus. [Toastue
0 BogopoaHoM mnokasatene (pH) pactBopa.
Peakunu nonnoro oomena. ['maponms
OpTaHUYCCKHUX U HCOPTAHNYCCKHX BCIICCTB

12

OKHCTUTENHHO-BOCCTAHOBUTENBHBIE
peakuuu. [lonsiTue 06 3neKTpoIn3e
pacIIaBoB U pacTBOPOB COJIEH

13

KontponbHas pabota o pazaeny
«Teopernueckre OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxenue B llepuoanueckoi
CHCTEME XUMHYECKUX daeMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHUS
atomoB. O0ume (u3nyecKue CBOMCTBA
METaJIJIOB




15

CnaBbl METaJLJIOB. SJICKTpOXI/IMI/I‘-IeCKI/Iﬁ pax
HaHp}DKCHI/Iﬁ MCTaJllIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHITIX
METaJIJIOB (HaTPH, Kaaui, KaJabI[Uii, MAaTHUH,
ATIOMHHUN) U UX COCIMHEHUI

17

XHUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX
CoeqUHEHNH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COEeIMHEHUU

19

[IpakTuyeckas paborta Ne 2. "Pemenue
AKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«MeTtanne»"

20

HemeTtamnbl, ux moyioxeHue B
[epuoanueckoii cucTeMe XMMHUECKHX
anemenToB /1. 1. Menzaeneera u
0COOEHHOCTH CTPOEHUS aTOMOB

21

DuU3UYECKHUE CBOMCTBA HEMETAIIIOB.
AmoTponusi HeMeTaJUIoB (Ha mpuMepe
KHCJI0po/a, cephl, pocdopa u yriepoaa)

22

XUMHUYECKHUE CBOMCTBA raJJOT€HOB, CEPBI U UX
COEeIMHEHUU

23

XUMHUYeCcKHe CBOMCTBA a30Ta, pocodpa 1 ux
COCAVHEHU

24

XUMHUYECKHUE CBOMCTBA yIVIEPOAA, KPEMHUSA U
UX COeIUHECHUU

25

[IpruMeHeHne BAXKHEUIIIMX HEMETAIIOB U UX
coeqUHEHUH

26

O0001IEHNE U CUCTEMATH3ALM 3HAHUH 10




teMme «Hemeramis. Beraucnenus mno
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue

27 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"Hemertamibr"y

28 KonTponsHnas pabora no temam «MeTamibh) 1
u «Hemeramibn

29 Heopraawdeckue u opraHM4eCKUe KACIOTEHI. 1
Heopraawdeckue u opraHnvecKue OCHOBaAHUS
AmdoTepHbIe HEOPTaHHYECKUE U

30 OpraHuyYecKue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HEOPTaHUUYECKHUX U OPTaHUYECKUX
BEIIIECTB
Poup xuMuH B 00eCIEUEHNUH DKOJIOTMYECKOM,

31 SHEPreTUYECKON U MUIIEBOM 0€30MMacHOCTH, 1
Pa3BUTHH MEUITUHBI
[pencrapnenust 06 0OIMX HAYIHBIX

32 MPUHIIMTIAX IPOMBIIIICHHOTO TTOTYYCHUS 1
BaXKHEHIIMX BEIICCTB

33 UenmoBek B MUPE BEIIECTB I MATEPHAJIOB 1

34 XuMHUS ¥ 3I0POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







IIpunoxkenue: YueOHO-TeMaTHUYeCKUH IJIaH

10 xiace 34 yaca

Tema 1. TeopeTn4eckne 0CHOBBI OPraHu4e KO XUMHH Yac
CrpykTypHBIE (POPMYIIBI OPrAaHUYECKHUX BEIICCTB 1
I"'omornorus, nzomepust 1
XuMHYeCcKasi CBsI3b B OPraHUUYECKUX COCTMHEHUSX: KpaTHbIC CBsI3U, curMa u | 1
IU CBSI3U

Tema 2. YrieBoJiopoabl 1
AJNKaHbl: pU3NYECKHE U XUMHUUYECKHE CBOMCTa 1
Haxoxnenue ankanos B mpupoze. CriocoObl MOJydeHus: U NpUMEHEHHE 1
aJIKaHOB

DuU3NYECKUE U XMMUYECKHE CBOMCTBA alkeHOB. [IpaBuno MapkoBHHUKOBa 1
CriocoObl MOTy4eHHUsl ¥ MPUMEHEHHE aJIKEHOB 1
Pemenue pacy€THBIX 3a71a4 Ha ONpeieNieHne MOJIEKYAIPHON (HOPMYIIBI 1
OpPraHMYECKOTO BEILECTBA

XVUMHUYECKHE CBOMCTBA CONPSKEHHBIX IUEHOB 1
AJKUHBL: XUMHYECKHE CBOMCTBA AJIKUHOB 1
KauecTBeHHbIE peakilui HA TPOMHYIO CBA3b 1
ApeHbl: XMMUYECKHUE CBOMCTBA aPEHOB: PEAKIMU 3aMELICHUS, PEaKIIUU 1
MIPUCOEIMHEHHU S, OKUCIIEHHE TOMOJIOTOB OeH3011a

Brustaue GeH30i1a Ha OpraHu3M YesloBKa 1
Pemenue pacy€THBIX 33714 Ha ONpeIeNIeHHE MOJIEKYISIPHON (popMYyJIbI 1
OpPraHMYECKOTO BEILECTBA

KameHHbli yroap ¥ MpOIYyKTHI €ro NepepadoTKu 1
AHanM3 KOHTPOJBHOU PabOTHI 1O pa3eny «YTaeBoaopoab. Pacuérsl mo 1
YPaBHEHUSAM XUMUUYECKUX PEAKLIUM.

Tema 3. Kucaopoaocoaep:xxamme oprannyiecKue coe JHHEeHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHL: XUMUYECKHUE CBOMCTBA MTPEAEIbHBIX 1
OJIHOATOMHBIX CIIUPTOB, IPUMEHEHHUE.

MHOT0aTOMHBIE CIIUPTHL: CIIOCOOBI MTOTYYSHHS U TPUMEHEHNE 1

MHOI'0AaTOMHBIX CITUPTOB. Ddu3noI0ornuecKoe HeﬁCTBHC Ha OpraHusm
YCIIO0BCKaA.




®deHo1: TOKCUYHOCTh eHOIa, €ro (PU3MO0JIOTHYECKOE IeCTBUE HA OPraHU3M
YeJI0BeKa, IPUMEHEHHUE

AJNBAETU/IBL: TTOTYYEHHUE U IPUMEHEHUE 1
OmHOOCHOBHEIE MpeAebHbIC KAPOOHOBBIE KHCIIOTHI: MOJTYICHUE U 1
MIPUMEHEHNE

[TonsiTrie 0 TPOU3BOAHBIX KAPOOHOBBIX KHUCTIOT 1
Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCIIOTHL. MHOTOOOpa3ue kapooHoBbIX | 1
KHCIIOT

Pemienne pacu€THbIX 3aJa4: 10 ypaBHEHUIO XUMHYECKON peaklinu, Ha 1
oIpeJieNIeHHE MOJIEKYJIIPHON (pOPMYJIbl OPraHUYECKOTO BEILECTBA

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKIINI 1
I'eneTnyeckas cBsI3b YrJIeBOAOPOJOB U KHUCIOPOJICOIEPIKALX 1
OpraHUYEeCKUX BEIIECTB

VYrieBoabl: cocTas, Kiaccupukanus. Baxxueinme npeactaBuTeny: riarokos3a, | 1
bpykTo3a, caxaposa

Hucaxapunpl. [lonucaxapuibt 1
AHanu3 KOHTPOJIbHOM paboThl. Pemenue 3amau 1
Tema 4. A3oTocoaep:kaine OpraHuvdecKue coeJMHeHust

AMUHBL: (pU3NYECKUE U XUMHUUYECKHE CBOMCTBA 1
AMHUHOKHCITOTHL. PU3NYECKU 1 XUMHUUECKHE CBOMCTBA aMUHOKHUCIIOT 1
XUMHUYECKUM CBOMCTBA OCITKOB: TUIPOJIN3, ICHATYPAIIHsl, KAUeCTBEHHBIC 1
peakiuu Ha OeJKu

Tema S. BoicokoMoJIe Ky asipHBIE COe IHHEH U

[TnacTMaccsl (OJIUATENEH, MOTUTTPOTTHIICH, ITOTUBUHWIXJIOPHU, 1
MIOJIUCTUPOIT)

O06001IeHNE IO OPTrAaHNYECKON XUMUU 1




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA

e Xumusi, 10 wmacc/ Tabpuensa O.C., OOumectBoO ¢  OrpaHHYECHHOUN
OTBETCTBEHHOCThIO  «JIPODA»; AxkmuoHepHoe oOmectBo  «M3maTenscTBo
«lIpocBemenue»

« Xumwmsa, 11 xmace/ Tabpuensa O.C., OOmecTBO ¢ OTrpaHUYCHHOU
OoTBETCTBEHHOCThIO  «JIPODAY»; AxumonepHoe oOmiectBo  «l3marenbcTBo

«lIpocsemenue»

METOIAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
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