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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOmero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMbl, U OCHOBHBIX MOJIO0XKEHHIM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieit ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEer0 00111ero 00pa30BaHus Cpe/ICTBAMU Y4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENel U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS, B
CO37laHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro ujieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPHUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUsI A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHLHOM M MPAKTHUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAILIUIO U IPUMEHSTH €€ JJIs1 ONOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKWX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U PpEIIeHUsS TPOTUBOPEUYHN MEXIy HOBBIMU (haKTaMH € TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaromMXcs MNPUHITHICE MPOrPaMMON IO XHUMHUHU TOJXOJbI K OIpPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uH(OpMaIuU, HEOOXOAMUMBIX HJii TPUOOPETCHUS OTbITa TMPAKTHIECKON U
UCCIICIOBATENLCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COZIep KATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOHM KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMH LIEJSIMH H3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XHMHUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIeld U 3a/1a4 U3yYeHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MH(pOpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKUX POLECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaAHUS, TIOTIOJIHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiiero oopazoBanus, coctaisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUUN psii. DTUJIEH U MPOMUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUUu TUAPUPOBAHUS, FaJOre€HUPOBAHUS, THIpaTalllY,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eneTnueckasi CBsSI3b MEXAY YIJIEBOAOPOAAMU, MPUHAJIEKAIIUMHA K Pa3JTHYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTsaubie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoOwl mnepepaboTKu HEePTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3YYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHnyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
OopraHusM 4enoBeka. [[puMenenue rauuepruHa U 3THIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3MUECKHE U XMMUUECKHIE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCHUIOM
menu(ll), okucnenne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcupoM Memu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIMIEPHHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHu4ecKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OeiakoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEBpalICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TIOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUOIUIHOCTb, HAOIIOICHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoanyecKkoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TepUOaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.



[lonaTne 0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHue JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3oKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYeCKor paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMmMHHS)) M UX  COCAWHEHUN  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0UYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a/Jad, HAOJIOJCHUE W OIMMCAHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAay4YHBIX METOJIaxX IO3HAHUs
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kimerka, oOpraHu3M, OJKOcHCTeMa, Ouochepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypcBhl.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, IIHILIEBAs
IPOMBIIIICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIIEHHOCTh,  POU3BOACTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH II€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U M03HABATENIbHBIX 33/1a4, BBIIOJIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJAECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY U3yUEHHUIO0 MPOGEeCcCuidl pa3auyHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TMPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUM MEIUIUMHBI, OOECIEYEHUH YCIOBUN
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KaIOIIEro MUpa U



MPOUCXOIIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BAaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (QOPMUpPOBAHUS  MHUPOBO33PCHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATBLHON KOMIIETEHITUN 00 YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWS W KPUTEpUH I KiIacCH(PUKAIMKM BEIIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (GOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MIPU pPEIICHUU Y4eOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3a/ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynpoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIC METOJABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMalMen: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKUEe U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMOIl TeMbI B XOJ€ JMajiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJJHEHUM YYE€OHBIX U HCCIIENOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (opMHUpOBaHMU MBINUICHUS W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHATHHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM JJIEMEHT, aToM, DJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIIEBOAOPObL, KUCIOPOA U
a30TCOJEpKAILINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
opranuueckux BemiectB A. M. byrtinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUS I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KACJI0TA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIO)KEHUS TEOPHUH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3HUECKHEC
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (EHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPA0OTKU U MPAKTUUECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe MpaBHJIa OOpaIlEeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €0 CBOMCTB, KaU€CTBCHHBIC PEAKITUN OPTAHMYECKUX BEIIECTB,
JeHaTypanus 0eIKOB ITPU HAarPEBaHHH, IIBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
dKCIIepUMEHTa B (OpME 3amucH YpaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBUjia  DKOJOTUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUA HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE IUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHKIaTypy (IlUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OIpPEACIIEHHOMY KIaccy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TepuoiaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMi MOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOMN
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHsSI CEPHOM KHCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10111 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH T'a30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE peaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub»y U «HeMetannel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
[EJIeCO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ACHCTBUS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicit nokazarensa IIJIK, moscHATP Ha mpuMepax cHoocoObl yMEHBUIEHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 2




Hroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHns OpraHM4EeCKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE IT0JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTU . AI_ICTOH




21

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTHI: MypaBbUHAS U YKCYCHAs

22

23

24

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas ¥ OJIEMHOBAsE KUCIIOTHI, KaK
IIPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT

MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIee IeHCTBHE

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

JKupbl: ruapoNN3, MpUMEHEHHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIAaCCH(UKAIIHS.
Baxneiinme npecTaBUTEeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxariyue opraHuuecKre
coenuHeHU/ Beepoccuiickas
IpoBepoyHas pabora

30

31

OO01mmas xapakTepucThKa
a30TCOJCPKAIIUX OPTAHUICCKUX
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

AMUWHBI: METHJIAMWH M aHUJIUH




AMUHOKHCIIOTHI KaK aM(pOTepHBIC
OpraHUYECKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKU

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMu4ecknux peaxiiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
I'maponns opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOEHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOUCTBA BAaKHEHUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeOUHEHUU

23

XuMHYeCKue CBOMCTBA a30Ta, hochopa u
AX COeINHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
BayKHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMHUYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUSI K CBOEMY 3/JI0POBBIO U MPUPOIHOM Cpelie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKElerT,
dyHKIMOHANBHAS ~ TpyMNa, paaukan,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUs); TEOPUU M 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U O€30macHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHHMYECKUX

BCIICCTB B 6BITy n HpaKTHQCCKOf/'I ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISE COCTAaBJICHUS MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHol) (OpMyT OPraHMYECKHMX BEIIECTB W ypaBHECHUM
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHU4YCCKUuX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAIIC)KHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO UX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHH
CTpoeHus1 opranuyeckux euiects A.M. byrnepoBa ans 00bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT MUX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKONb, TIHMLEPUH, (eHomn, GopManbaerus, aneTalbleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KUCJIOTA, IJII0KO03a, (PYKTO3a, Kpaxmal, LEeUIII03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA THUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, YTAHOJ, STHJICHTIINKOIIb, TIIHIEPUH, (PEHOJI, alleTaIbICTH/I,
MypaBbHHAS M YKCYCHAs KHCIIOTHI, TIFOKO3a, KpaxMaJ, IeJUTi0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY THUIUYHBIMUA MPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

ChopMHpPOBAaHHOCT,  YMEHHS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJb), CIOCOOBI
UX TepepaboTKM ¥ MPaKTUYECKOEe TNPUMEHEHHE TMPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIAJETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOH TOCY0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiia OOpPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

110 BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyYEHUE STUJIEHA M HW3Y4YEHHUE €ro CBOIICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O0OPYAOBAaHHMEM; TMPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTIO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpOBaHHOCT, YMEHHM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBHS Ha YXUBbIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OPraHN4Y€CKUX BCHICCTB, TIOHUMAas CMBICJI ITOKA3aTCIIA
I[IIK (mpenmenbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DJJIEMEHT, aToM,
SIIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPaHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHUMHH,
(hakTONOTMUECKUE CBEJECHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAICHUH; BBIBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA il MPEACTABICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOIIOJeHWe, W3MEpPEHHE, DKCICPUMEHT,

MOJICIIMPOBAHNE)

14

ChopMHUpPOBAaHHOCTH, YMEHUHN OMPENEATh BAJEHTHOCTh W CTEMEHb
OKHCJICHUSI XUMHYECKHX DJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOTO
cocTaBa, BHJ XHUMHYECKOW CBsi3M  (KOBaJieHTHas, HWOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHAs) B COEIMHEHUSIX, TUIl KPUCTAIIMYECKON
PEeIETKH KOHKPETHOIO BEIIeCTBA (aTOMHasl, MOJIEKYJISIpHasi, HIOHHAS,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTH YMEHHI1 OMpeNesaTh XapakTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN




1.6

1.7

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIUPOBATH XUMHUYECKHE
peakuuy 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHMH COCTABJIATH YPAaBHEHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS PEaKLUN
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxium,
MOATBEP K IAOIIUE KayeCTBEHHBIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OOBSICHATh 3aBHCHMOCTH CKOpPOCTH

XUMHYECKOMU pCaKkiuun OT pa3JIMIHbIX (I)aKTOpOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOIO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CpopMHUpOBAaHHOCTH YMEHUN pPacKpbIBaTh CMBICH [lepuomuyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPHUPOBATh ero
CUCTeMATHU3HUPYIOMIYI0, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIHN

ChopmMupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTpOCHHE aTOMOB XHMHYECKHX OdJeMeHToB 1-4 mepuosos
[lepmonnueckoit  cucreMbl  XUMHYecKuxX  anemeHTtoB .M.
MeHeneeBa, HCIOb3Ys MOHATHS «S-, P-, -3JIEKTPOHHBIC OPOUTAIIH,
«QHEPreTUYECKNE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHoJaM U
rpynnam Ilepronndeckoil CUCTEMbl XMMHYECKHX 3JieMeHTOB J[.U.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHETHYECKOM CBA3U MCKOY




HCOPraHN4CCKUMU BC€IICCTBAMU C IIOMOIIBIO ypaBHeHI/If/i

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (PoCThie BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUADBI, COJ'H/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakmwii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BeIleCTB (yrapHblid ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHATH
XUMHAYECKHHA OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KAaTaIN3aTOPa, ONpeIelIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMK Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE DKCIIEPHUMEHTAIBHBIX 33134
o reMam «MeTasutb» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH IpH OOpalleHWH C BeleCTBAMU H
a00OpaTOpHBIM  O0OPYNOBAaHHWEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyIHpOBaTh BBHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWiIa TOJb30BAHUS
XUMHUYECKON TOCY/I0W M J1Ta0OpaTOPHBIM O0OPYJIOBAHUEM, a TAKXKE
MpaBuJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHUSIMH

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapaKTEPU30BaTh  XHUMHYECCKHE
MPOLECChI, JICKAINUEC B OCHOBC IMPOMBINIJICHHOTO IMOJTYYCHUA cepHoﬁ

KHCJIOTBI, aMMHaKa, a TaKkke cOpPMHUPOBAHHOCTh MPEICTABICHHUH 00




OOIMX HAay4YHBIX MPHUHIMIAX M SKOJIOTMYECKHX IpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAaKTHUYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKU AQHAJIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, MojJydaeMyi0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKaIUK, ceTh IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHJia HKOJIOTHYECKU
1€JIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3/I0POBbS M OKPYKAIOMICH MPUPOJHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS Ha IKUBBIE OPTaHU3MBI
onpeAeNnEéHHBIX BEIIeCTB, MOHWMAas cmbica mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHNEM TOHATHUSI «MaccoBas JI0Jsl BELIECTBa B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJIy4YEHUU HOBBIX BELIECTB U MaTepuanoB. Teopusi CTpOEHUs OpraHUYeCKHX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIE U KpaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHnYeCKUX BEIIECTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaTUuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psaA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM AKaHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEeHHs), HaXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

MMPUMCHCHUC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merwnOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XUMHUYECKUE CBOMCTBA (peakuus moiuMmepusanun). [lonydenue CMHTETUUECKOTro

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpeACTaBUTENh AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuMu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), MOJIYYCHHUC U ITPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBa
(peakuuy TajJOreHUpOBaHUS WU HUTPOBAHMS), IOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUSI U HUTPOBAHMA), MOJYYEHHUE U NpPHUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTndeckas CBs3b MEXIY YIJIEBOJOPOJAMHM, NMPHHAICKALMMH K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriaeBOoAOpoAoB. IlpuponmHbli ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUH, KaTaluTUdeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
¢du3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopolHbIe CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIC CIIUPTHI. DTHWICHTJIMKOIb U TIUICPUH: CTPOCHUE, (pr3ndeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHBbIE CHHPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHod: CTpOeHUE MOJIEKYJbl, (U3MUeckrne MW XUMUYECKHE CBOICTBa.
Tokcuunocts penona. [lpumenenue peHona

Anpaerupl U KeTOHbL. DOpMalbIeru/l, aleTalbAeTHa: CTpoeHue, (Pru3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJIECHUS,

KaueCTBEHHbBIE PEAKIINH ), IOJy4YEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHAsl U YKCYCHas
KHCIIOTBI: CTpO€HUue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEe JeiicTBHE
CroxHble 3QUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
I'moko3a — mpocTeimuii MOHOCaXxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIBI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOopoM  okcupa  cepebpa(l),
BOCCTaHOBJICHUE, OPO’KEHHE TIIFOKO3b), HAX0KJICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounonorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep TIroKo3bl. Kpaxman
U LIeJUII0JI03a KaK NpUupoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCoIepIKaIe OpraHuIeCKHe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIHMIMHA). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalus, KaHECTBCHHBIC pCAaKIIMU Ha Oenku
BBICOKOMOHGKYJIHPHBIG COCAUHECHUA

OCHOBHBIE TOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJMMEpP,  CTPYKTYpPHOE  3BEHO, CTEINEHb  MOJUMEPU3ALMUHU,  CPEIHSIA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIUKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOHy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

11

TeOpeTI/IquKI/Ie OCHOBBI XUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTHyecKkre YPOBHHU, OAYPOBHUA. ATOMHBIE OPOUTAIIH, S-, P-, -32J1€eMEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAJISIM B aTOMaXx AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

Ilepnonnueckuil 3akoH n lleprognyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.1. Menneneesa. CBsA3b Iepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHYeCKHX d1eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM H3MEHEHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB M
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(KOBaJIeHTHasl HETOJIApHAs W TOJSpHAas, MOHHAas, MeTayuinuyeckas). VoHbI:
KaTHOHBI M aHUOHBI. MexaHM3Mbl 00pa30BaHUS KOBAJECHTHON XMMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BasnieHTHOCTB. DeKTpoOTpUIIATENLHOCTh. CTENEeHb OKUCICHUS

1.5

BemiecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOoCTaBa BenlecTBa. TUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatue o aucnepcHsIx
cucreMax. VIcTHHHBIE U KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BellecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBpAIICHUSA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOparumble peakiuu. XUMUYeckoe paBHOBecue. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense

Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEILIECTB: KHUCJAsA, HEUTpanbHas, IienodHas. Peaxuuum

HOHHOTO 0OMeEHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XMMUA

Hewmerannsl. [lonoxxenne Hemeramios B [lepnonnueckoil cucteMe XUMHYECKUX
anementoB J[.W. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PuU3nNUecKue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha MpHUMEpEe KHCIOpOoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIUX KHUCIIOT, BOJOPOIHBIX coeduHeHwuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MmeramnoB B Ilepuoanyeckold cucremMe XUMHYECKHX
anemeHnToB [[.M. MenneneeBa. OcoG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mre Gpuznueckue cBoMcTBa MeTaAIIOB. CIUTaBhI METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}I)KCHI/II\/'I METAJIJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpUi, Kalui, KaJbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy 1 TCXHHUKE

I'enetnueckas cBsA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0Oecnie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW W IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECTB U MaTCpHUATIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

3.3

Xumus u 300POBLEC 4YCJIOBCKA: IIpaBWjila HCIIOJIB30BaHHA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30IIaCHOTO MCIIOJIb30BAHUS IpcIriapaToB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ JKHU3HHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus 10 T'adbpuensa O.C., OctpoymoB N.I'.,Cnagko C.A. AKIIMOHEPHOE
obmectBo "U3narensctBo "lIpocBemenne” 2020r

Xumus 11 Tadbpuensa O.C., OctpoymoB N.I'.,Cnagkos C.A. AKIIMOHEPHOE
obmectBo "U3narensctBo "lIpocBemenune” 2020r

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I"a6puensa, O. C. Meroaundeckoe nmocooue Xumus 10 kiacc

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

I"abpuensn, O. C. Meroguueckoe nocoore Xumus 11 kmace

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

INa6puensn, O. C. Xumus 10-11 knace. ba3zoBbiit ypoBeHb. MeToanueckoe
rnocooue

https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://pedsovet.org/ - MeacoseT.org. *}uBoe NpocTpaHCcTBO 06pa3oBaHUA

http://school-collection.edu.ru/ - EAnHaa konnekums umdpoBbix 06pasoBaTesbHbIX Pecypcos

http://www.uroki.net/ - UROKI.NET.

http://www.alhimik.ru/ - AXUMMWK. DneKTpoHHbIN KypHan

http://festival.1september.ru/subjects/4/ - DecTnBanb negarornyecknx ngen "OTKPbITbIN YPOK".
Pa3paboTKu ypOKOB NO XMMMM

http://him.1september.ru/ - 3n1eKTPOHHasA BepcuaA raseTsbl "Xumma" npunoxkenue K "1 ceHTabpa"



http://pedsovet.org/
http://school-collection.edu.ru/
http://uroki.net/
http://www.alhimik.ru/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://him.1september.ru/
http://him.1september.ru/
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