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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro oOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3zakona oT 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccuiickoit deneparny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENBHONM MPOrpaMMbl CpeHEro oOIIero oOpa3oBaHUsA
(®OIT  COO), npencraBieHHbix B DenepalbHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHmenuum mnpenogaBaHus
y4yeOHOro mnpeamera «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
denepanny, peaNM3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNokeHu «Ctparerun pa3BuUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamMera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM00OYCIOBICHHOCTH IICNIEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJArOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHOM OpraHU3aluy, SBJSIETCS HEOThEMJIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CHOYXUT 3aBepUIAIONIMM 3TallOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YeJl0OBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss Xumudeckoe oOpa3oBaHUe
oOyyJarommxcsi Ha YpoOBHE CPEIHEro 00IIero o0pa3oBaHusl Cpe/ICTBaMU Y4EeOHOTO
npeaMera «XUMHs», COJEpKAHUE UM TOCTPOCHHE KOTOPOrO OIpEAesCHbl B
nporpaMMme MO XUMHUU C Y4€TOM ChnenudUuKd HAyKH XUMUU, €€ 3HAUCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEpPUATbHOU JKM3HH OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eNed M MNPHUHILMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyr poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUU HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMUPOBAHKE PAITMOHAIBHOTO HAYYHOTO MBIILICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IMHCTBE
OpUPOABLl M YEJIOBEeKa, KOTopoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHUPa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMOAEHCTBYSI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W KU3HU KaXJIOro wieHa ooOmiectBa. CoBpeMEHHas XHUMHsI Kak Hayka
CO3UJIAaTENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHAa Ha pEIICHHE
IJI00ANBPHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM ¢ OOMMMH UEISIMH U MPUHLMIIAMH CPEIHET0 OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 UM IS  BBIPAaOOTKM  MHMPOBO33PEHUECKHX
OpPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, NPOJOJKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisOMUMHA  TIpeAMETa «XUMHUS» SBISIOTCS  0a30BbIE KypChl —
«Opranudeckas xuMus» U «OOImas ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpP>KaHHSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMa
3HAHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHnYecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHUW IPU HU3YyYECHHH
npeaMera 0O€CleuynMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMe IO XHMHUHM HAa OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YeHUI0 y4eOHOro marepuaiga M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  OMNpPENENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHMX M JJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemiecTB. CBeneHHs 00 U3y4daeMblIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIIIEBOJOPOAOB JIO CIOKHBIX OMOJOTUYECKH
AKTUBHBIX COCIWHEHUW. B Kypce OpraHM4eckol XWMHHU MOJIyYarOT Pa3BUTHE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIET0 0Opa30BaHUS MEpPBOHAYATHHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLINH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOTO OO0IIEro o0pa3oBaHUs
TEOPETUUECKH MaTepual U (HaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUUYeCcKol peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSL TMPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYECHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIONMYECKUX TMO3ULIUH,



riy0ke TMOHATH HMCTOPUYECKOE HW3MEHEHHe (QYHKIMI STOro 3akoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWK O BaXKHEWINMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTeKaHusi JomnoyiHgercs B Kypcax 10 um 11 kiaccoB
AIIEMEHTaMH COJEP’KaHUsI, HMEIOIMIMMH KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMH HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHSI K MPOLECCY
TBOpUYECTBA B O0JACTH TEOPUMU U MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0iemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIMBATh MH(OpMAIUIO U
OPUMEHATh €€ JJId TONOJIHEHHUS 3HAHUM, pELIEHUsS WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1enom coaep:kanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHA  M3YYEHUS  OPUEHTUPOBAHO  HA
(dopMupoBaHUE y OOYyYarOIMMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TIOHUMAaHUS
bunocockux HAEH, TaKUX KaK: MAaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEHIECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHHM IIyTEM OKCIIEPUMEHTAa U
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMM (akTaMd U  TEOPETUYECKUMHU
IPEeINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKxe MpoOJeM cOepexeHnss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALMHU
oOyJaroluxcs MNPUHATBIE MPOTrpaMMON IO XMMHUU MOAXONbl K OINPEIEICHUIO
COJEp)KaHUS U TIOCTPOEHUS MpeAMeTa NpeayCMaTpuBaloT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKIIUX O0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJAOB JESATENBHOCTU: pEIIEHUs MpodiieM, MOUCKa, aHaldu3a Hu
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIENOBATENBbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIET0 00pa3oBaHUs, IIPU OIPEICICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKU LEJIed HW3Y4eHUs NIPEeIMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KakK O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUYECKOM
JESATEIbHOCTH 4Y€JOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOJAMYECKOW TOYKH 3pEHHUs TAaKOW MOAXOJ K OINPEACNICHHUIO IeNIed HU3ydeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TIABHBIMH LEISIMH H3y4YeHHUS TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 KI1.) ABIsIOTCS:

e (dopMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHIIeH
COCTABJIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIeKaT KIFOYEBBIC MOHATHS, PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHUE WM TMOHHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAaX MO3HAHUSA
BEIICCTB W XUMHUYECKHX pEaKIuid, HEOOXOIUMBIX IS MPHOOpETeHUs
YMEHUM OpUEHTHUPOBAThCS B MHpE BEIIECTB UM XUMHUYECKUX SIBJICHUM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB JACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conepskaTenbHas XapaKTepUCTHKA LeJIel U 3a7a4 U3y4eHUsI
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHOPHUTETAMHU B CHCTEME CpelHero odimiero odpazoBanus. Cerogas B
OpernojaBaHUM XUMUM B OOJbIIEH CcTENeHH OTHAéTcsl  MPEeANOYTEHHE
IPAKTUUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHU3alMy, BIAACIOLIErO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHHSIMH aKTUBHOTO TOJIyYCHUS 3HAHUN W MPUMEHEHHS WX B PEaTbHON >KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3ajau.

B cBsa3u ¢ 3TUM mpu M3ydeHMHM TMpeaMeTa «XUMHS» JOMHHHUpPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKWe IENU U 3a7auu, KaK:

ajanrtanus oOyJarommMxcsl K YCIOBUSAM ITWHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX
IPUMEHEHHUEM;

dopmupoBaHne y OOy4arommxcs KJIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAUYCHHUE [UIsl Pa3IMYHbIX BHUOB
JeATETLHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaau3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOUMBIX Jii TPUOOPETEHHS OIbITa JACATeIbHOCTH, KOTOpas 3aHHUMacT
BXHOC MECTO B TO3HAHWM XHUMHH, a TakXKe I OICHKH C TIO3HIHN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX U TBOPYECKUX
CTIOCOOHOCTEH 00yUaroNIMXCcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMEeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHUH IS TIONCKA M aHaJIn3a y4eOHOH n
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;

(dopMupoBaHUE U Pa3BUTUE Y 00YUAIOIMIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUM WU TPOBEACHUH XHUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIUTaHHE Yy oOOyvarommxcs yOeXIEHHOCTH B T'yMaHHUCTHUYECKOM
HAIPaBJICHHOCTU XHMHH, €€ BaKHOM POJM B PEHICHUH IJIOOAIBHBIX MpobieM
paIroOHAIBHOTO MPUPOAONONB30BaHNUS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepeKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 37I0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHWM JJI TPUHSATHS TPAMOTHBIX DEIICHU B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM mane cpeaHero oOmiero oOpa3oBaHUs Y4E€OHBIN MpeaMeT
«XuMus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBJSETCS OOS3aTCIBHBIM yUCOHBIM
IPEIMETOM.

OO611ee ynciio 4acoB, OTBEIEHHBIX JIsI U3yYEHUS XUMUU, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, coctapisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYYEHMUAA
10 KIIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

[IpeameT oprannyeckor XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHUYeCKHX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHM4ecKuX BemiecTB. [omoisorus, wu3omepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre o KiIacCU(pUKALMK OpraHnyeckux BeuiecTB. HomeHknarypa
OpraHMYECKUX COEIUWHEHUU (CUCTEMaTU4ecKas) W TPUBUAJIbHBIE Ha3BAHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HX MpEBpaIlCHUIL:
O3HAKOMJIEHHME C 00pa3suaMy OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKHX BELIECTB, HAONIOJACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAa. Mertan u 3TaH —
NPOCTEUIINE MPEICTABUTENIN AIKAaHOB: (U3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakuu 3aMenieHus] W TOpPEHHUs), HAXOXKICHHE B NPHUPOAE, NOJIYy4YCHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHUI psii. DTUIIEH U MPONMIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THIApAaTAllUd, OKHUCIECHUA U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHuUe, BakHEUIIHE
XUMUYECKUE CBOMCTBa (peakuus mnoaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKkLMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHUE. 10you:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumereHnue. TOKCUUHOCThb



apeHoB. ['eHeTMueckass CBsSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMJIEKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YrIAEBOAOPOAOB. I[IpupomHbIi ra3 M NOMyTHBIE
HepTsaHbie Ta3bl. HedTh m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPETOHKAa, KPEKUHI (TepMUYECKHH, KaTamuTuueckuil), nuponus. I[IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBbI
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHE C 00pa3llaMH IUIACTMACC, KaydyyKOB M PE3HHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJlOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJIyYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHele 3anaun.

Bbrluncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuumu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BELIECTBA WJIM MPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxxamme oprannyecKue CoeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTPOEHHE,
¢uznyeckne M XHUMHUYECKHE CBOWCTBAa (peakUuMu C AaKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpUMEeHEeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroatroMHble  CHUPTHL.  DTUJIEHTJIUKOIb M  [JIMIEPUH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO IIEJIOYHBIMU
METaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOATOMHbIE CHUpThI). [lelicTBue Ha
opraHusM yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

@deHOoN: CTPOCHHE MOJICKYJbI, (PU3MUEeCKHe U XUMHUYECKHUE CBOWCTBA.
Toxcuunoctsh (henona. [lpumenenue gpeHomna.

Anpperunpl U kemouvl. DOpMANBAETHA, AalETAIBIETHA: CTPOCHHUE,
buznyeckue U XMMHUYECKHE CBOMICTBa (peaklMU OKHCIEHHUS W BOCCTAaHOBIICHUS,
KAauECTBEHHbBIE PEAKLIMH), TIOJyUYEHHUE U IPUMEHEHNE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KUCJIOTBI: CTpOEHHUE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), NoJydyeHue U MpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIIEE AeHCTBHE.

Cnoxuble »¢upbl Kak NPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cl10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.



VYrineBonapl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JAH- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HaXOXKJECHHUE B NPHUPOAE, NPUMEHEHHE,
ounonornyeckas poiib. @orocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojiHbie noiaumepsl. CTpoeHrue Kpaxmana u
Heuono3bl.  Pu3nUeckue M XHMHYECKME CBOWMCTBA Kpaxmania (TUApOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX MPEBpPAICHUM:
IpOBEJCHUE, HAOJIOJEHUE U OINKCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE AHTaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugpokcuioMm meau(ll)), anpaeruioB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepedpa(l) u runpoxcumom wmeau(ll), B3ammopeiicTBHE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

Beluucnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoaeprkalme OpraHnyecKre COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOoTepHble opraHnyeckue coeauHeHus. dOusnueckue
U XMMHMYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuuuHa). buonmormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs W TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEBpALICHUIL:
HaOJII0/IEHUE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OSITKOB.

BbicokomoiiekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHSI XWUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHEHCAIUS.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX MpEBpaIleHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanu3amus MeXNpeaAMETHBIX CBsI3ed MPH U3YYCHUH OPTaHUYSCKOW XUMUU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATUMN, SBIISIONINXCS CHUCTEMHBIMH JJIsi OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE MTOHATHS: SBJICHUE, HAYYHBIH (hakT, TUIIOTE3a,
3aKOH, TEOpHs, aHalN3, CUHTE3, KiIacCHU(HKAIU, MEPUOTNIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®dwuszuka: MaTepus, OSHEpPrus, Macca, aToM, OJEKTPOH, MOJIEeKyJa,
DHEPreTHUECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIeCTBa, (PU3MUECKUE BETUIUHBI U SIMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIE BemlecTBa (O€NKH, YTICBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
peCypcehl.

TexHosnorus: mnuIEeBble TMPOAYKTHI, OCHOBBI PallMOHATBHOTO MHUTAHUS,
MOTOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTEepUasbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XMMHHU

XUMUYECKHI 3JeMeHT. ATOM. SIpo aroMa, U30TOMNbI. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpenesieHus JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnomnueckuii 3akoH U [lepuoanyeckas cucreMa XMMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoanyeckoro 3akona u Ileproguyeckoil cuCTeMbI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUA CBOWCTB XUMHUUYECKHX OJJIEMEHTOB H
00pa3yeMbIX HMMHU TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINIaM MU MepUoaM.
3HaYCHUE IEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHAsl HEMOJISIpHAsE W TOJISIpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). Bomopomnas cBsA3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitne 0 aucnepcHeIXx cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 1051 BEIEeCTBa B PaCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTMuecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Knaccupukanmss XMUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKON XMMHHM. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3iMyHbIX (pakTtopoB. OOpaTuMbIe
peakuuu. XUMHYECKOe paBHOBecre. DaKTOpbI, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Onekrponutuueckas aucconuanus. CuiabHbIe U ciialdble 1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUSI BELIECTB W MX MPEBPAILCHHI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3yeMeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMMCaHWEe AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MePOKCHUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PpEaKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nuuHbix (akTOpoB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnrie 3agaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAaKUUH, B TOM  YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C MCIIOJIB30BAHUEM IMOHATUSA «MAaCCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckast xumust

Hemeranmnel. Ilonoxkenne HemerauioB B Ilepuomndeckont  cucreme
xuMuueckux syeMeHToB J[. M. MenpaeneeBa U OCOOEHHOCTU CTPOCHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOUHEHUU  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprMeHenne Ba)XHENIIMX HEMETAJUIOB U UX COCAUHEHUN.



Merannel. 1lonoxenne meramnoB B llepuoandeckon cucTeEME XMMHYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmne gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BAXKHEWIIHMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl MmosyueHuss MeTawioB. lIpuMeHnenne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», O0pa3loB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAJIbHBIX 3a/a4, HaOJNIOJIeHHEe M OINMCAHHE JEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHUIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMK Ha KATUOHBI METAJIIIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa WM 00BEMa ra3oB MO HU3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOTMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO
13 BEILIECTB UMEET PUMECH.

XuMHA U )KU3Hb

Ponp xuMuu B 0OEClEUEHUM DKOJOTUYECKOM, YHEPreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpeactaBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX  IPOMBIILIEHHOTO
MOJIyYECHUs BaXKHENIIMX BELIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEWIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepualibl, KpackH, CTEKJIO, KEpamuKa,
MaTepuabl JIJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAJIbHbIC
yI0OpeHus.

XUMHST U 3J0pOBbE YEJIOBEKA: NPAaBWJIA HCHOJIB30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOTO UCIOIB30BAHUS MPEMApaTOB OBITOBOM XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  H3yYCHHH  OOmIeH U
HEOpPraHU4ecKoM XuMHM B 11 Kilacce OoCyIlIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX eCTEeCTBCHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ure ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4dHbIM (PakT, TUMoTe3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KilacCU(PUKANMs, TEPUOANIHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



®dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOII, PAJOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusM, OJKocHcTema, Ouocdepa, Makpo- u
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIE TOPOBI, TOJE3HBIE UCKOIIaeMbIe, TOILIHBO,
PECYpCHI.

TexHomorus: XuMu4YecKasi MPOMBIILICHHOCTb, METALTYPIHsl, TPOU3BOJCTBO
CTPOUTEIBHBIX MATEPHAJIOB, CEIBCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, IHUINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 11O XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OOy4YalOIIMMHUCSL TMPOTPaMM  CpelHEero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METamnpeMETHBIM M TpeIMeTHbIM). Hay4HO-MeTOoau4eckod OCHOBOM Jif
pa3paboTKu TJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CHUCTEMHO-AESTENIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIHPHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYME MOTUBAIIMU K OOYUEHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEKICHUN JMYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIUXCsl PYKOBOJACTBOBATHCA B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMHU, MPHUCYITUMHU IIETOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUe MPABOCO3HAHMSI SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMETa «XUMHUS» TOCTUTAlOTCS B
eIUHCTBE Y4YeOHON W BOCHUTATENBHOW MAESITENTPHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U HJealaMHd POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U MpaBUJaMU  MOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpoLEeccam
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOI'O CTAHOBJIECHUS JIMYHOCTU
o0y4Jaronuxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpMUPOBAHHOCTh OMBITA TIO3HABATENLHOW W TIPAKTHUECKON eATEeIhHOCTH
oOyJaroluxcs Mo peav3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B
YacTu:

1) rpaIaHCKOro BOCIIMTAHUS

OCO3HaHUs 00YJarOIIMMHUCS CBOUX KOHCTHUTYILIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

MPEICTaBICHUS] O COIMAIBbHBIX HOPMax M TPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) MATPHOTHYECKOTO BOCITUTAHMSL

LEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTE€UYCCTBECHHOMN XHMUM;

YBO)KEHUA K MPOILECCY TBOpPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHUSA TOIO, YTO JOCTH)KCHHUS HAYKH €CTh pPE3yJIbTaT
JUINTENIbHBIX ~ HAONMIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIHTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO [IOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUU ITHX
MOCTYIIKOB;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUsl I[IEHHOCTEH 3J0pOBOrO M 0Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOMIoIcHUs TpaBWJl O€30MacHOrO OOpalleHHUs ¢ BeUlecTBaMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHUMAHUS LEHHOCTHM NpaBWl HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HaHMS MOCJEICTBUN U HENPUSATUS BPEIHBIX MPUBBIUEK (yHnoTpeOsieHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyaoBOro BoCnuTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIENOBATEIbCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrux BHUAAX
NESATEIIHOCTY;

YCTAHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUWM IPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOErO KJIacca, LIKOJIbI);



MHTEpeca K MPAKTUUECKOMY HM3YYEHHIO MPOPECCHil pa3IudHOTO pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUSA K TPYAY, JIOJAAM TPYyJa U pe3yJibTaraM TPYAOBOM IEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJMBUIYaJbHOW TpPaeKTOPUHU
oOpa3oBanus, Oyayuied mnpodeccun U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 9K0JI0rH4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKU II€JIECO00pa3HOr0 OTHOIIEHUS K TPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MMOHUMAaHUs TJIOOAJIBHOIO XapakTepa 3KOJOTUYECKHX MpoOJeM, BIHMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIOIb30BaHUA JOCTHXKEHUWA XUMHHM IS
pELIEHHs BOIIPOCOB PALIMOHAIBHOIO IPUPOAOIIOIB30BAHMS;

AKTUBHOI'O  HENPUATUSA JEUCTBUM, NPUHOCALIUMX BpPEN OKpYKaroleu
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MTOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U MMPEAOTBPALATh UX;

HaJU4us Pa3BUTOrO DKOJIOITMYECKOIO0 MBILIICHUS, SYKOJIOTHUECKON KYJIBTYpHI,
OIbITa NEATEIIBHOCTU JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbBHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSATH HAECOJOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMaHUs Cheuu(UKH XUMUU KaK HayKd, OCO3HaHMs €€ poJii B
(GbOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3aHUHU ILEJIOCTHOTO
MpeacTaBieHUus] 00 OKpyXKarolleM MHpE Kak O €JIMHCTBE MPUPOJIbI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWHu MpoOJeM COXpaHEHHUs
IIPUPOTHOIO PaBHOBECHS,

yOSXKIEHHOCTH B  0CO0OM 3HAYUMOCTH XHMHH JUISi  COBPEMEHHOMU
LIABWIM3ALMU: B €€ TIyMAaHHCTHUYECKOM HANPABICHHOCTH W BAXHOM pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, pEHICHUU TI100aIbHbBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPbEBOM, DHEPIETUUYECKOM, NMUIIEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECHEUYEHUU YCIOBUMN
YCIIEIIHOTO TPyJa M 3KOJOTHYECKH KOMMOPTHOM JKM3HM KaXJIOro ujeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS HA
OCHOBE HaydHbIX (AKTOB W HMCIOIIUXCS JMJAaHHBIX C IEJNbI0 TONyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
pelIeHus mpooJIeM B PealbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0OBATEIbCKON ICATETbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHM C KU3HCHHBIMH IMOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSAM TpyJia B pa3inyHbIX chepax npodhecCHoHATbHOM

JIEATEILHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HAYUMBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEHU(PUKY METOJIOB TMO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
MpoIiecc, CUCTeMa, HaAYyIHBIA (haKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaJIbHbIC Y4eOHbIEC NeHCcTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHOU
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTh 00y4aroIuXCs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHBIE Y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpenMeTHbIE PE3YyIbTaThl OTPAXKalOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NO3HABaTeJIbHBIMH
JNeHCTBUSIMU:

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (popMyJupoBaTh M aKTyaJu3WpOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEACNATh 1EJM JESITEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU MX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MIPU OCBOCHUM 3HAHWUW MPUEMBI JJOTMYECKOTO MBILIIECHUS —
BBIJICIISITh XapaKTEPHbIC NMPU3HAKU MOHSATHW M YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHS OTAETbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH JJs KJIACCHU(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE PACCYXACHUsS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHUBOPEUYMS B PaccMaTpPHUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH B MPOLECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMUU CHMBOJINYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUYECKUNA
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peaklMu — MpPU PElIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IMPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKInii;

(opMyIUpPOBATH L€ U 33Ja4U UCCIIETOBAHMs, UCIIOIb30BAaTh IOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (POPMUPOBAHUS TMIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOTO IUIAHUPOBAaHUS U TMPOBEIEHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOJ0M
npolecca, CaMOCTOSATENIbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OopMyJIUpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAEIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHWUYECKOW HCCIEOBATEIbCKOM UM TPOCKTHOU
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPAaKTUYECKHX 3aJad, HNPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ uHpopmManmeii:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HHpOpMaluu (Hay4HO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl HTepHeTa), aHanmu3upoBaTh UH(YOPMALMIO PA3IUYHBIX BUAOB U (QOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(GopMyIUpOBaTh 3alPOChl U MPUMEHATH PA3IUYHbIE METObl IPU MOUCKE U
orbope wuHPOpPMAIMM, HEOOXOTUMOW JJISI BBINOJHEHMS YYEOHBIX 3ajaad
OIpEeNENEHHOrO TUIIA,;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpEAMETHbIE ((dusnueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBa
HaTJISTHOCTH.

OByaieHue yHUBEPCAJIbHBIMUA KOMMYHMKATHBHBIMH JIeHICTBUSIMM:

3aJ1aBaTh BOIMPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUaliora W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBAThb CBOU  IPEAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNAaTh C NpPE3EHTAalUMEld pe3yJbTaTOB IO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMHM MPU BBITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alud y4eOHOro npoekra u (opMyIupoBaTh BBIBOIbI
10 pe3yJbTaTaM MPOBEAEHHBIX HMCCIEJOBAHUN IMyTEM COIJIACOBAHMS MO3HUIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBiaeHue yHUBepPCAJIbHBIMU PEryIITHUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIPHO IJIAaHUPOBATh M OCYILIECTBIISATH CBOK I103HABATEJBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii aJroput™M JACHUCTBUN Mpu
BBINIOJIHEHUH YYEOHBIX W HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ deKTUBHBIN crmoco0 HMX penieHus ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEU NI€ATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmetHbie  pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XuUMUS
OTPaXaroT:

cOpPMUPOBAHHOCTh ~ MPEACTABICHUH O XUMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJM XUMHH B TO3HAHWMU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W KyJbTYPhl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO UM MPUPOJIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHUS (XUMHYECKUH JJIEMEHT, aToM, 3JIEKTpOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, XUMHUECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTash M COKpall€HHAas), MOJib, MOJSpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (PYHKIMOHAIbHAS TPYIINA,
panukan, u30MepHs, U30MEpbl, TOMOJIOTUYECKHUI PAJl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCJIOPOJ M a30TCOJEpKAIIME COECAUHEHHUs, MOHOMEp, NOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIUMHEHUS); TEOPUU U 3aKOHBI (TEOpHs CTPOEHUS
oprannueckux BemniectB A. M. bytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3bIK XUMHH; MHUPOBO33PEHYECKUE 3HAHWI,
Jexalye B OCHOBE IOHUMAHMS IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKHX BEHIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBIISITH XapaKTEpHbIE MPHU3HAKH TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS IPH
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCIMOIB30BATh XUMHUYECKYIO CUMBOJMKY JUJIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAaIIEHHOMN)
dbopMyn OpraHMYEeCKHX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BEILIECTB I WJUIOCTPALMUA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAMJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHID K ONPEAEIEHHOMY
KJIacCy/Tpynmne CcoeluHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAECpIKaIliue
COEIIMHEHHS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS 110
cuctematudyeckoir HomeHknarype (IUPAC), a takxe NpUBOAWTH TpUBUAIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AaleTHIIEH,
ATWICHTJINKONb, TIHIEpUH, (HEeHod, GopMmanbaeru, areTalbIerua, MypaBbUHAS
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KUCJIOTA, IVIFOKO34,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh yMEHHUSI ONPEICIATh BUIbl XUMUYECKOM CBS3UM B
OpraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TMPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpMHUPOBAaHHOCTh ~ YMEHHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nyeckrue M XHUMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTAaBUTEICH pPa3IUUHBIX
KJIACCOB OPTaHMYECKUX BEMIECTB (METaH, 3TaH, JTHJICH, MPONWJICH, aIleTHJICH,
Oyramuen-1,3, merunOytamueH-1,3, OC€H30J, METaHOJ, STAaHOJ, ATHJICHTIUKOJb,
TJIMIEPUH, (EHOJI, alleTalIbJICTHU/l, MypaBbUHAS M YKCyCHas KHCJIOTHI, TJIIOKO3a,
KpaxMall, IeJUT0JI03a, aMUHOYKCYCHAsI KUCJI0Ta), HUTFOCTPUPOBATh TEHETHYECKYIO
CBS3b MEXKIYy HHUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh NCTOYHUKH YTIJIEBOIOPOTHOTO
Chlpbsi (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX TMEpepabOTKH U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MEpEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS II0 XHUMHYECKUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaknmuu IO W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpPMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHHMH 00 OCHOBHBIX
METOJIaX HAyYHOI'O IMO3HAHUS, UCIIOJIb3yEMbIX B XUMUHM MPU W3YUYSHHH BEIIECTB U
XUMHUYCCKUX SIBJICHUHN (HAOMIOCHNE, M3MEPECHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
WCITOJI30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh MPaBHIIA MTOJIb30BAHUS XUMHUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HarpeBaHUU, TTOJTyICHHE
STWJIICHA W W3YyYCHHE €ro CBOWCTB, KAaueCTBCHHBIC PEAKIUH OPTaHUYECKHX
BEILIECTB, JICHATypalus OCJIKOB MPU HArpeBaHWU, LBETHBIE PEAKIUH OEJKOB) B
COOTBETCTBHM C TIpaBWJIAMM TEXHUKH O€30IaCHOCTH MpH OOpaIieHuu ¢
BCIIECTBAMH M JTAOOPATOPHBIM O0OPYIOBAaHUEM, TIPENICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, MOJyd4aeMyl W3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



cOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
1[eJeCO00pa3HOro TMOBENECHUS B OBITY W TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpaHEHHUs] CBOETO 3/I0POBBbSl W OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBHSI HA KUBBIE OPraHU3MBI OIPEACIIEHHBIX OPTraHUYECKHUX
BEIECTB, MOHUMasi cMbIci Tokaszatens [IJIK, moscHITh Ha mpuMepax CrHoCOOBI
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUSL Ha OPraHU3M
YeJI0BEKa;

JUIsl 00OyYaronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHENbIX M CHAa0OBHIAIIMX OOYYaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX

dbopmyi.
11 KUIIACC

[IpenmeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MMPAKTHICCKUX 3a71a4
1 DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MPHUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTAIUTMUECKasl peréTka,
TUNBl  XUMHYECKMX  pPEaKIUi, pacTBOP, JJEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakluM, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconranuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHU
MpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHWS NMPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJOTMYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH M 0€30MacHOM MCIOJIb30BAHUHM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEpHbIE NPU3HAKU TOHSATHI,
YCTaHaBIMBATh UX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY IS
coCcTaBiIeHUs (OpMyJ BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3jIU4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKAasi, BOJOPOHAs) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJspHas,
VMOHHAs!, METAJJIMYECKAs), XapaKTep CPeabl B BOJHBIX pacTBOpPaX HEOPraHUYECKHX
COCJIMHCHM;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIUBAaTh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa .
U. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh yYMEHUN XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckonr CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIWHECHM
0 repuoAaM U rpynmam llepuoandeckon CUCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Meneneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T€HETHYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATh XUMHUYECKHE PEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrollnX BELIECTB, TEILNIOBOMY
ahdexTy peaknuyd, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, OOpaTHMOCTU
pEeaKklNy, yYaCTHIO KaTaau3aTropa);

c()OPMUPOBAHHOCTh YMEHHMHM COCTABIATh YPABHEHMsI PEAKLMM pa3IMUHBIX
TUIIOB, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIIUHU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KAueCTBEHHBIA COCTaB pPa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcMO3HaBaTh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHM  PacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peakiMu OT Pa3IUYHbIX (DAKTOPOB; XapaAKTEP CMEIICHHUS] XUMHUUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE TPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHUs CEpHOM KUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIMX HAYYHBIX MPHUHIMIAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUKCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YyYacCTBYIOUIUMX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MaccChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0O/IaTh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBUiia OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOJIHATH XHUMHYECKUHN
HKCIIEPUMEHT (pa3joKEeHHUE MEePOKCHUIAa BOJOpPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONpENENEeHNEe Cpeabl PacTBOPOB BEUIECTB C MOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIni,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIC pPEaKIuu Ha Cyib(ar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaMm «Metaiel» U «HeMeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
OPEJICTaBISITh PE3yJIbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMe 3amnucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil U (OpMYyINpOBATH BHIBOJbI HAa OCHOBE
ATHX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOPMHUPOBAHHOCTh  yYMEHHH  COOMIOAaTh  MpaBWa  AKOJIOTHYECKU
1eJecO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAKOWIEH MPUPOAHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBBIC OPraHU3Mbl ONPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax CrnocoObl YMEHBIICHHS U
MPEIOTBPALIEHUS UX BPEIHOTO BO3JICHUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00OyYaronIuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX M CHAa0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHur JI. bpaiinsa mis 3amucu XUMHUECKUX

dbopmyi.
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Pazgen 2. Heopranuyeckasi Xumus
BUBJIMOTEKA 11IOK
https://Monypoku.pd/
2.1 Mertamibl 6 1 CTTOBAJLTIAE
https://globallab.ru/
BUBJIMOTEKA 11IOK
2.2 Hemeramsr 9 1 1 https://Monypoku.pd/

['JIOBAJI-JIAB



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://globallab.ru/

BUBJIMOTEKA LHOK
93 CBs13b HEOPTaHUYECKUX U OPTaHUIECKUX 5 https://Monypoku.pd/
' BEIIIECTB 'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazaeny 17
Pa3zpen 3. XumMus u :Ku3HbL
BUBJIMOTEKA I1OK
https://Monypoxu.pd/
A X 4
3 UMHUSA U KU3Hb [TIOBAJL-TIAE
https://globallab.ru/
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo 4yacoB DJIeKTPOHHbIE
New/m | Tema ypoxa Kontposibubie | IpakTuueckue Aara i poBLIe
Bcero u3yyeHHs1 | oOpa3oBaTe/ibHbIe
padoTsI padoThbI
pecypchbl
BUBJIMOTEKA
[IpenmeTt opranuueckoil XuMuu, e€ LHOK
1 ’ 1 https://mMonypoxku.pd/
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
Teopus cTpoeHUS OPraHUYECKUX [HOK
2 coequHenuit A. M. bytiieposa, €€ 1 https://mMounypoku.pd/
OCHOBHBIE TTOJIOKEHUS I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpencraBienue o KIacCUPpUKAIIH 110K
@ e e S TR——
Ha3BaHUs OPraHUYECKHUX BEILECTB TJIOBAJIJIAD
https://globallab.ru/
BUBJIMOTEKA
AJIKaHBI: COCTaB U CTPOCHUE LIOK
4 N ’ 1 https://mMonypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
5 Meran u 3TaH — npocTeinme 1 BUBJINOTEKA
MPEICTaBUTENN ATKAHOB HOK



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://Monypoku.pd/

['JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA
[HOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA https://mMounypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA
DOTUIIEH U TPONUIIEH — MPOCTEHIINe LHOK
! [PEJICTABUTENN aJIKCHOB bups: doieyposs.pi:
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA
[HOK
o Dol s —
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA
Ankanuensl. byranuen-1,3 u HOK
9 MeTunoyranuen-1,3. [lonyuenue https://mMounypoku.pd/
CUHTETUYECKOIO KaydyKa U PE3UHBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA
ATKUHBL: COCTaB U OCOOCHHOCTH 110K
T i S —
I'JIOBAJI-JIAB
FPSHCTABITEID AIIHHOB https://globallab.ru/
11 Brruncienus no ypaBHEHUIO XUMUYECKON BUBJINMOTEKA



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

peakiumn LHOK
https://mMorypoku.pdy/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
12 aApI;:Z;;: OeH30.1 ¥ TOTyoJ1. TOKCUYHOCTD Etgls N —
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
I'eneTnyeckas CBS3b YIIIEBOJIOPOIOB LHOK
13 MIPUHAICIKANTNX K PA3TMYHBIM KJIaC(;aM ttps://monypoin.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB: HOK
14 MPUPOIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE https://Monypoku.pd/
ra3bl, HQTh ¥ MPOAYKTHI €€ TiepepaboTKu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB: HOK
15 MIPUPOJIHBIN ra3 U MOIYTHHIE He(TSHBIE https://Monypoku.pd/
ra3bl, HeTh ¥ MPOAYKTHI € TIepepaboTKu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
KontposnbHas pabora 1o pasaery HOK
16 (Y I eBOIOPOTED) https://Monypoku.pdy/
I'JIOBAJI-JIAB

https://globallab.ru/



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

17

Hpel[eJIBHBIG OIHOATOMHBIC CIIMPTHI:
METAHOJI U 5TaHOJI. BO,I[OpO,I[HaH CBA3b

BUBJIMOTEKA
HOK
https://Mounypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

18

MHoroatroMHBIE CIIMPTLBI: 9TUJICHI JIMKOJIb
U IIIMLICpHUH

BUBJIMOTEKA
LHOK
https://Mmouypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

19

@DeHOII: CTPOCHHUE MOJIEKYJIBI, (PU3HYECKHE
Y XMMUYECKHUE CBOMCTBA, IPUMEHEHUE

BUBJIMOTEKA
LHOK
https://Mmouypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

20

Anbaeruasl: popmanpaerua u
alneTanpaern]. AeToH

BUBJIMOTEKA
ILHOK
https://Monypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

21

O,I[HOOCHOBHLIC MMpEACIILHBIC Kap6OHOBBIe
KHCJIOTBI: MypaBbUHAA U YKCYCHas

BUBJIMOTEKA
LHOK
https://Mmonypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

22

[TpakTryeckas padota Ne 2. «CBolcTBa
pacTBOpa YKCYCHOH KHCIIOTBI»

BUBJIMOTEKA
LHOK
https://Mmonypoku.pd/
['JIOBAJI-JIAB



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://globallab.ru/

BUBJIMOTEKA
CreapuHOBas 1 0JIEMHOBAsI KUCIIOTHI, KaK [HOK
23 MPECTaBUTENN BBICIIMX KapOOHOBBIX https://mMounypoku.pd/
KHCIIOT ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
MBpbL1a KaK COJTM BBICIITNX KapOOHOBBIX LoK
24 KHCIIOT, UX MOIOIIEE CUCTBUE bups: doieyposs.pi:
’ I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
CrnoxHble 3(UPHI KaK MPOU3BOIHBIE HOK
25 KapOOHOBBIX KMCIOT. [ MAPOIN3 CIIOKHBIX https://mMounypoku.pd/
a¢upoB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
XKupsl: ruaponan3, npuMeHeHue LK
26 Ouosiornyeckas p,OJ'II: AKHUPOB , DS RO
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
VYTraeBojbl: COCTaB, KilaccuuKanus. HOK
27 Baxuelime npecTaBUTeNN: IIII0K03a, https://Monypoku.pd/
dbpykTO3a, caxapo3a I'JIOBAJI-JIAB
https://globallab.ru/
Kpaxman u 11esutro103a Kak IpupoiHbIe bUBJIMOTEKA
28 HOK

MIOJINMEPBI

https://Monypoku.pd/



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

I'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA
KoHntposbHas pabota 1o pasaeny 10K
n | e Te—
mpoBepoyHas padboTa TJIOBAJI-TIAD
https://globallab.ru/
BUBJIMOTEKA
OO611as XapaKTEPUCTHKA a30TCOACPIKAITUX HOK
30 OpraHUYECKUX COCITMHCHUM / https://Monypoku.pd/
Bcepoccuiickas mpoBepouHas paboTa I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
HOK
31 AMUHBI: METHIaMHH Y aHUIINH https://Mmonypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
AMMHOKHCIIOTHI Kak aM(poTepHbIe BUBJINMOTEKA
OpraHU4YeCKHUE COCTUHEHUS, UX HOK
32 Omonornueckoe 3HaueHue. [lernrupr. https://Monypoku.pd/
benku kak npupoaHsie I'JIOBAJI-JIAB
BBICOKOMOJICKYJISIPHBIC COCNHECHUSI https://globallab.ru/
BUBJIMOTEKA
OCHOBHBIE IOHATHS XUMUHU HOK
33 BBICOKOMOJIEKYJISIPHBIX COETUHEHUI hitps:/iouyporit.pd!
I'JIOBAJI-JIAB
https://globallab.ru/
34 OCHOBHBIE METOJIbl CHHTE3a BUBJINOTEKA
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUM. [MOK



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

https://Monypoku.pd/
TJIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YHACOB I10
[TPOI'PAMME
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https://globallab.ru/

11 KIIACC

KounyecTBO 9acoB DJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kourposbuble | IlpakTnyeckue
n/n Bcero U3y4yeHHsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
BUBJIMOTEKA
. HOK
XHUMUYECKUH AJIEMEHT. ATOM.
1 DneKTpoHHas KOH(UTYpaIHsi aTOMOB 1 https://monypori. p/
P ypatt [JIOBAJI-JIAB
https://globallab.ru/
. BUBJIMOTEKA
[Tepuoanueckuii 3akoH u [leprognueckas 110K
CUCTEMa XMMHUYECKUX d1eMeHToB J1. .
2 MeHneneeBa, ux CBI3b C COBPEMEHHOMN 1 hitps:iouyporit. i
TEO ieﬁ CT (,)eHI/ISI aTOMOB ’ TJIOBAJI-JIAB
P P https://globallab.ru/
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB ) EUEIMOTEKA
XUMHMYECKUX AJIEMEHTOB M UX COCIMHEHUI 110K
o e S—
xninqnecxnx anemenToB [[.11. Menpaeneena TJIOBAJI-TIAD
A https://globallab.ru/
B Pa3BUTHH HAYKU
BUBJIMOTEKA
Crtpoenue BeecTBa. XUMHUYECKas CBA3b, HOK
4 e€ BHUJIBI; MEXaHU3MBI 00pa30BaHUS 1 https://mMounypoku.pd/
KOBAJICHTHOM CBsA3U. BoopoaHas cBs3b I'JIOBAJI-JIAB
https://globallab.ru/
5 BaneHTHOCTB. DIEKTpOOTPUIIATEIBHOCTD. 1 BUBJINOTEKA
Crenennb okucieHusa. Bentectsa HOK



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOI'O

https://Monypoku.pd/

CTPOCHUS I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
IIonsiTHE O NIUCTIEPCHBIX CUCTEMAX. [MOK
6 VcTHHBIE U KOJUTOUTHBIE PACTBOPHI. https://Monypoxu.pd/
MaccoBas 10J1s1 BelecTBa B pacTBOpPE I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
Knaccudukanus u HoMeHk1arypa LIOK
T | pom—;,S
I'JIOBAJI-JIAB
BELIECTB, Pa3JIMYHbIX KJIACCOB https://globallab.ru/
Krnaccudukanus XuMHUECKUX peakiuil B BUBJIMOTEKA
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU. [HOK
8 3aKOH COXPAHEHHUs MacChl BELECTB; 3aKOH https://Monypoku.pd/
COXpaHEHUs U IPEBPALLECHUS SHEPTUH ITPU I'JIOBAJI-JIAB
XHUMHYECKUX PEAKIUIX https://globallab.ru/
BUBJIMOTEKA
Ckopoctb peakiiuu. O0paTUMBbIE peaKInu. HOK
o XHUMHYIECKOE PAaBHOBECHE i e st
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpakTuueckas padora Ne 1. «Bnusinue HOK
10 pa3NuYHbIX (PAaKTOPOB HA CKOPOCTh https://mMounypoku.pd/
XUMHUYECKON PEAKIIUN» I'JIOBAJI-JIAB
https://globallab.ru/
11 DNEKTPONIUTHYECKAs TUCCOLIMALINS. BUBJIMOTEKA



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

[Toustre o BogopoaHoM mokaszatene (pH) LHOK
pactBopa. Peakiiun HOHHOr0 OOMEHa. https://mMomnypoku.pd/
I'maponus opraHn4ecKux u I'VIOBAJI-JIAB
HEOPTraHUYECKUX BEIICCTB https://globallab.ru/
BUBJIMOTEKA
OKHCIUTEIBHO-BOCCTAHOBUTEIIBLHEIE 1HOK
12 peakuuu. Ilonarue o6 anexTponauze https://Monypoxu.pd/
pacIuIaBOB U PaCTBOPOB COJIEH I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
KonTponbHas padbota mo pasaeny HOK
13 «TeopeTnveckre OCHOBBI XUMUM hitps://mouypoxu.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
Mertannsl, X MOJI0KEHHUE B BUBJINOTEKA
[Iepuoanueckoit cucreMe XUMUYECKUX HOK
14 anemenToB /. 1. MenpeneeBa u https://mMounypoku.pd/
0COOEHHOCTH CTpoeHus1 aToMoB. O01IHe T'JIOBAJI-JIAB
(busnveckre CBOMNCTBa METAIIIOB https://globallab.ru/
BUBJIMOTEKA
CrutaBbl METAIITIOB. DNEKTPOXUMHUYECKUN HOK
15 PST HAIIPSDKEHUI METAJIOB ttps://monypotku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
XUMUYECKHE CBOMCTBA BaKHCHIITHIX HOK
16 METaJUIOB (HATPUH, KaJTUil, KaJIbIHA, https://Monypoku.pd/
MarHui, alFOMUHUHN ) U KX COCTUHCHHUI T'JIOBAJI-JIAB

https://globallab.ru/



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

BUBJIMOTEKA

XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX HOK
17 - ’ https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
XHUMHUYECKHE CBOMCTBA [IUHKA, JKEJIE3a U UX HOK
18 coemmenmii ’ https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpakTuueckas padora Ne 2. "Pemienue HOK
19 AKCIICPUMEHTAIIbHBIX 337124 110 TEME https://mMonypoku.pd/
«MeTtamne»" T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
Hemeramnipl, HX MOJIOJKEHUE B 10K
[Tepuoanueckoii cUCTEME XUMHUYECKUX
20 anemenToB 1. 1. MenaeneeBa u hitps://monypoxn.pd/
0COOEHHOCTH CTPOCHHUS aTOMOB TJIOBAJTJIAD
https://globallab.ru/
BUBJIMOTEKA
du3nyecKkue CBOMCTBAa HEMETAJLIOB. IHOK
21 AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMeEpe https://mMounypoku.pd/
KHCIIO0POAa, cepbl, pochopa u yriaepoaa) I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
29 XHUMUYECKUE CBOICTBA TAJIOTEHOB, CEPBI U IHOK

HUX COeIUHEHUN

https://Mounypoku.pd/
TJIOBAJI-JIAB



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://globallab.ru/

BUBJIMOTEKA
. LHOK
93 i(ff:::;}::j I:I:OI/ICTBEI azora, ¢pocdopa u hitps://MOHYDOKILD/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
XHWMHMYECKHUE CBOMCTBA YIIIepoaa, KpEMHUs LoK
24 1 HX COTMHCHHI ’ https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
[IpuMeHeHne BaXKHEHIITMX HEMETAJLIOB U UX HOK
25 COCHHCHHI https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
. BUBJIMOTEKA
O06o001IeHNEe ¥ CHCTEMATH3alINs 3HAHUH 110 110K
I B ——— e
"}FIEPMOXI/IMI/IIIGCKI/IC pacqérfl TTIOBAJIIAD
https://globallab.ru/
BUBJIMOTEKA
[Ipaktuyeckas padbota Ne 3. «Pemenue HOK
27 HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe https://Monypoku.pd/
"Hemerammbr'"» T'JIOBAJI-JIAB
https://globallab.ru/
KonTtponsHas pabora o remam bUBJIMOTEKA
28 LHOK

«Metamey u «HemeTamisn)

https://Monypoku.pd/



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

T'JIOBAJI-JIAB
https://globallab.ru/

BUBJINOTEKA
Heoprannueckue u oprannyeckue HOK
29 kucnotel. Heopranmueckue u https://mMonypoku.pd/
OpraHUYECKHUE OCHOBAHUS I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
AmdoTepHbIe HEOPraHNUECKHE 1 110K
30 OpraHn4eckue coenuHenus. [ eneTnueckas hits://MORYDOKH.D/
CBSI3b HEOPTAaHUYECKUX U OPTraHUYECKUX CIIOBAJLJIAE
pemmeety https://globallab.ru/
BUBJIMOTEKA
Ponb xumun B obecrieueHnn 1IOK
O s —— —
’ I'JIOBAJI-JIAB
MG https://globallab.ru/
BUBJIMOTEKA
[IpencraBienust 06 00X HAYYHBIX [HOK
32 IIPUHLIMIIAX TPOMBIIIJIEHHOTO MTOJIYy4YEHUs https://Monypoku.pd/
BaXHEHIITNX BEIIECTB T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
LIOK
33 YenoBek B MUpPE BELIECTB U MAaTEPUAIIOB https://mMounypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA
34 X¥MHS U 310pOBbE YETIOBEKA

HOK



https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/
https://globallab.ru/

https://Monypoku.pd/
TJIOBAJI-JIAB
https://globallab.ru/
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https://globallab.ru/

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NMporpaMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XHMHNHU

11

CdopMUpOBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TO3HAHUHU
ABIIGHUW TPUPOIBI, B (HOPMHUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW s
peIICHUs TMPAKTUYCCKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U IIPUPOJIHOM cperie

1.2

Bnanenue cucreMOW XUMHUYECKUX 3HAHHMW, KOTOpas BKJIFOYACT:
OCHOBOITOJIATAIOIIIHE MOHATHUS (Monekyna, BaJICHTHOCT,
AJIEKTPOOTPHIIATEIILHOCTh, CTEICHb OKHCICHHS, XHUMHYECKas CBSI3b,
MOJIb, MOJIIpDHAsl Macca, MOJISIPHBIA OO0BEM, YIJIEPOIHBIN CKEJIET,
GyHKIIMOHATBHAS ~ TpyNIa,  pagdkal,  WU30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUH s, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOI- U
a30TCOJEpIKAIINE COCTUHEHUS, OMOJOTHYECKH AaKTHUBHBIE BelIeCTBa
(yrnmeBoapl, KUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUHU W 3aKOHBI (TeopHs
XUMUYECKOTO CTPOCHHS opraHudeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTHYECKHE
CBEJICHHsI O CBOICTBaX, cocTaBe, TONy4YeHUH U Oe30MacHOM
WCIIOJIb30BAaHNN BAKHEUITUX HEOPTAaHWMYECKUX W  OPTaHUYEeCKUX

BEIIECTB B OBITY U IPAKTHUECKOH 1€ATEIbHOCTH YeIoBEKa

13

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE  XAPAKTCPHBIC MPU3HAKU
HOHSITI/Iﬁ, YCTaHaBJIMBATb ux B3auMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIHUEC IIOHATHUA TIpU OINMKMCAHUU COCTaBa, CTPOCHUA U

MPEBPAICHUN OPraHUYECKUX COCTMHEHHI

14

c(hOPMHUPOBAHHOCTh YMECHHH HCIOIH30BaTh XUMHUYECKYI0 CHMBOJIHKY
JUTSL  COCTaBIIGHUS MOIIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOA,
COKpaméHHoW) ¢GOpMYyJT OpPraHMYEeCKHUX BEIIECTB W ypPaBHCHHM
XUMHYECKHX PEaKIM{, NU3rOTaBINBATh MOICIH MOJEKYJT OPraHHYECKUX
BEIECTB JJIsl WJUTIOCTPAIIUU UX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHHUS




15

ChopMupoBaHHOCT ~ YMEHMH  yCTaHABIMBaTh  NPUHAICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB II0 UX COCTAaBY M CTPOCHHUIO K
onpenenéHHOMYy Kiaccy (Tpymnrme) COeAMHEHUH  (YIJIeBOJIOPOIbI,
KHUCJIOPOA M a30TCOJACPIKAIINE COCIUHEHHS, BBICOKOMOJICKYJISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHUA TI0  CHCTEMAaTHYECKOM

nomenkiarype (IUPAC)

15

CdopMUpoBaHHOCTh YMEHUS OIpPENEIsITh BUIbl XUMUUYECKOU CBSI3U B

OpPraHUYECKUX COSAMHEHUAX (OJMHAPHBIC U KPATHHIC)

1.6

CopMUpOBaHHOCTh yMEHHUS HNPUMEHATH: IOJIOKEHUS  TEOPHH
CTpOCHHUs1 opraHnveckux BemectB A.M. BytiepoBa mnsi oObsiCHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

yFHCBOIlopOI[LI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIEC

OpraHU4YCCKUC COCIUHCHM. BI)ICOKOMOJIGKYJISIpHI)Ie COCIUHCHUA

2.1

CdopMUpOBaHHOCTh yMEHHUW TPUBOIAUTH TPHUBHAIBHBIC HA3BAHUS
OTJICTIbHBIX OpPraHMYECKUX BEIIECTB (STUJICH, MPONWIEH, alleTUJICH,
ATUJICHTIIMKOJb, TIHULEPUH, (QeHod, (Qopmalbaerun, ameraibAerum,
MypaBbHUHas KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTeapuHOBasl KHCIIOTa, TJIOKO3a, (PYKTO3a, Kpaxmaj, LeJJII03a,

TJIMIUH)

2.2

CdopMupoBaHHOCTh YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
bu3nYecKue W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJICTAaBUTENIEH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIIEH,
MpOMNWIeH, aneTuieH, OyramueH-1,3, metunOyramueHn-1,3, OeHsou,
METaHOJI, ITAHOJ, ATUJICHTJIUKOIb, TIUIEPHH, (HEHOJ, aleTalbIeTu/I,
MypaBbHHAsA U YKCYCHasl KHUCIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(bOpMI/IpOBaHHOCTB YMCHHA HWIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCXKOY TUIITNYHBIMHA MNpeaACTaBUTCIIAMHA Pa3IIMIHBIX KJIaCCOB
OpTraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHNYICCKUX

peaKImii C UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYIT

24

CdopmMupoBaHHOCTH YMEHHUS XapaKTepHU30BaTh HWCTOYHUKH
YTJIEBOJOPOIHOTO CHIPhS (HEDTh, MPUPOIHBINA Ta3, YTOJb), CITIOCOOBI MX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKH

XUMHS U )KU3HL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAACTh CUCTEMOUN 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYYHOTI'O IMMO3HAHUSA, UCIIOJIB3YCMbIX B XUMUHU NTPHU U3YUCHUU




BEIIECTB W XHUMHUYECKUX sBIEHUU (HAONIOJeHUE, HW3MEpEeHHe,
JKCIIEPUMEHT, MOJICJIMPOBAHUE), HUCIIOIB30BATh CHUCTEMHBIE
XMMHUYECKME 3HAHMUS Ui MPUHATHS PEIICHUM B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHCHHUEM

3.2

CdopmMupoBaHHOCTh YMEHHMI COONIONATh MpaBHJia [OJIb30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTopHbIM O0OpYJOBaHHEM, a TaKXkKe
mpaBuiia OOpaIeHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU

110 BBIITOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKHUX OIIbITOB

3.3

CdopMupoBaHHOCTh YMEHHI TUTAHUPOBATH W BBIMOTHITH XUMHYCCKHN
9KCIIEPUMEHT (TPEBpaICHUsI OPTaHUUYECKUX BEIIECTB MIPU HArPEBaHUH,
MOJTy4YeHUE STUJICHA U M3YYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpPraHMYEeCKHUX BEIIECTB, JeHAaTypauusi OEJIKOB IIpU HarpeBaHUH,
[[BETHBIC pPEaKIMU OEJIKOB) B COOTBETCTBHHM C NpaBHJIAMU TEXHHKH
0e30MmacHOCTH MNpU OOpaIleHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHKEM; MIPEACTABIIATh pE3yIbTaThI XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amicu ypaBHEHHH COOTBETCTBYIOLIHX

peaKuHﬁ n (1)OpMy.]'II/IpOBaTI> BBIBOJbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHUH MTPOBOAUTH BBIYUCICHUS 110 XUMUICCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIWYECTBA MCXOJIHOTO BEIIECTBA WIIH
MPOJIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO

N3 UCXOOHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_[I/II/I)

3.5

ChopmrpoBaHHOCTH YMEHUI KPUTHYECKH aHaAJIM3UPOBATh
XUMHUYECKYI0 HMH(QOpPMAIMIO, MOJYy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoO HH(pOpPMaLUH, ceTh IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, yMEHUW COOJIIOATh MpaBWIa SKOJOTUYECKH
11e1€c000pa3HOro TOBEJIEHUSI B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXKAKOWIEH HPUPOJHOU
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA J>KUBBIE OPraHU3MBbI
ONpPEAEIEHHBIX OPraHUYECKUX BEIECTB, IIOHUMAsi CMBICI MTOKA3aTess
I[IIK (mpemenpbHO AOMYCTUMON KOHIIGHTpAllMW), TIOSICHATH Ha
npUMepax CIocoObl YMEHbBIIEHUS U MPEJOTBPAIICHUS HUX BPEIHOTO

BO3)I€I\/'ICTBI/I5[ Ha OpraHus3M 4YC€JIOBCKa

11 KUIIACC

Kon
NMpoBePsIEMOro

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus




pe3yJbTara

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

11

Biagenue cucteMoll XMMHMYECKMX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOUIME  MOHATHS  (XMMHYECKHMH  3JIEMEHT,  aToM,
AIICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENILHOCTb, CTEIIEHb
OKHUCJICHHs, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca, MOJIIPHBIN
00BbEM, KpUCTAJUIMYECKAs peIIéTKa, THUMbl XHUMHYECKHX peakiui
(OKMCIIUTENIbHO-BOCCTAHOBUTEBHBIE, 3K30- M  3HJOTEPMHYECKHE,
peakuyu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMMYECKON PEaKIMU, XMMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOJUTUYECKON auccormanuu, [lepuoandeckuit
3akoH J1.M1. MenzeneeBa, 3aKOH COXpaHEHUs MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH A3bIK XUMHHU, (PAKTOJIOTMUYECKHUE CBEJICHUSI O CBOMCTBAX,
coCTaBe, IOJYyYEeHMH U O€30MaCHOM HCIOJIb30BaHUM BaKHEUIINX
HEOpPraHMYECKUX BELIECTB B OBITY U INPAKTUYECKOM JIEATEIILHOCTU

YCI0BCKa

12

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE XApPAKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/If/'I, MNPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPpU OIMMCAHUHU CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX
BCIICCTB M HX HpeBpaH_[eHI/II\/’I; BBIBJIATHE B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IHOHATHUAMU n NpeaACTaBICHUAMU APYTux

CCTCCTBCHHOHAYYHBIX IMPCIMETOB

13

BnaneHne OCHOBHBIMM METOJAaMH HAy4YHOI'O IIO3HAHHS BEIIECTB U
XUMHMUYECKUX sBJICHUH (HaOnrofeHue, U3MEepeHHe, HSKCIEPUMEHT,

MO,Z[eJ'II/IpOBaHI/Ie)

14

ChopMHpPOBAaHHOCT, YMEHUW OMNPENEsATh BAJEHTHOCTh W CTENEHb
OKHCIICHUSI XUMHUYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIUYHOTO
COCTaBa, BHUJ  XHMHYECKOW  CBA3W  (KOBaJCHTHas, HOHHAaf,
MeTaJuThdecKasi, BOJIOPOIHAsI) B COCIUHEHHIX, THUI KPUCTAIUIMUECKON
pPEIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJIpHAs, MOHHAs,

MeTaJuIn4decKas)

15

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ OMPCACIIATE XapaKTCp CPEAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHU

1.6

CdopmupoBaHHOCT, ~ yYMEHHMsSI  KJacCU(PUUIMPOBAaTh  XHMHYECKHE
peaKIuy 1Mo pa3InYHbIM MPU3HAKaM (YUCILY U COCTaBy pearupyronmx

BEIIECTB, TEIJIOBOMY J((EeKTy peakiuu, W3MEHEHHIO CTereHen




OKHCIICHUS 3JIEMEHTOB, o0paTtumMocTu peaKIuu, Y4acTHIO

KaTajau3aTopa)

1.7

CdopMUpOBaHHOCTH YMEHUH  COCTABJIATH ypaBHEHHUS  pEaKui
Pa3JIMYHBIX THUIIOB, TIOJHBIE W COKpAIEHHBIE YPAaBHEHUS pEaKUUl
MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHUS, PU KOTOPBIX 3TH PEAKIIUU HTYT

JI0 KOHIIA

18

CdopMupoBaHHOCTh YMEHUN TPOBOJUTH PEAKIIUU, MOATBEPIKIAAFOIINE
KAUeCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHUYECKHUX  BELIECTB,
pacIiO3HaBaTh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHNMICCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIHTEIHHO-
BOCCTaHOBUTEJIbHBIX peakumit MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHCca 3TUX PEaKIUM

1.10

CdopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT PAa3INYHBIX (aKTOPOB

111

CpopMuUpOBaHHOCTh ~ YMEHUH  OOBACHATH  XapakKTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3ACHUCTBUS

(npunnun Jle larense)

OO0m1as 1 HeOpraHMUYeCKask XUMUS

2.1

CdopmMupoBaHHOCTh yMEHUN pacKpbIBaTh cMbIc [lepuoanueckoro
3aKOHa JI.1. Menneneesa " JIIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, 06I>SICHI/ITCJ'ILHYIO 151 MPOrHOCTUYCCKYIO

byHKIUN

2.2

CdopMHpPOBAaHHOCTH YMEHUM XapaKTePU30BaTh JEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHToB 1-4 mnepuonoB Ilepuonnyeckoit
cuctemMbl xuMuueckux dnemeHToB .M. MenpaeneeBa, uCnonb3ys
NOHSTHA «S-, P-, O-dJEKTPOHHBIE OpPOHMTANINY, <«IHEPrETHYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COEIMHEHUH IO MepuojaM H rpymnmnam

[Tepuoanueckoil cucteMbl XumMudeckux 3yemMeHToB J[.M. Menneneera

2.3

CdopMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMHYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBS3M  MEXKAY
HEOPTraHWYECKMMH  BEIIECTBAMH € IIOMOINBIO  YpaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKquI

24

ChopMUpOBaHHOCT, ~ YMEHHMM  yCTaHaBIMBaTh  MPHHAJUICKHOCTD

HEOPraHMYECKUX BEHIECTB MO HUX COCTaBY K ONpPEIEIEHHOMY KIaccy




(rpymme) coenuHEeHH (MPOCThIEe BEIIECTBA — METAUIBI B HEMETAJLIBI,

OKCHJbl, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUADBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHHI HCIIOJIb30BATh XUMHUYECKYIO CHUMBOIIUKY
JUISL  cocTaBlieHUsT (OpMYyNl BEHIECTB U ypPaBHEHUH XUMHUYECKUX
peakuuii, cuctematudyeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
HA3BaHMSI OTJEIbHBIX HEOPraHMYECKUX BeleCTB (yrapHblii ras,
VIJEKUCHIBIA Ta3, aMMHUaK, ram€Has H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTHUE)

2.6

ChopMupoBaHHOCTH YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
MOJATBEPXKIAaTh  CYHIECTBOBAaHME  TI'E€HETUYECKOH  CBS3M  MEXKAY
HEOPraHWYECKUMH  BEIIECTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopMUpOBaHHOCTh YMECHHH IIAHUPOBATH M BBITOJIHSATH XHMHUCCKUAN
AKCIIEPUMEHT (pa3jlo’KeHUE IEepOKCUIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJln3aTopa, ONpPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJIbHOIO MHIMKATOpa, BIUSHHE Pa3IMYHbIX (HAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peaklu, peaklud HOHHOro oOMeHa,
KauyeCTBEHHbIE PEaKUU Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHUs, PCHICHUC JOKCICPUMCHTAJBHBIX 3adad I10 TEMaM
«Metamne» n «HemeTaniasl») B COOTBETCTBUH C MpaBWIIaMU TEXHUKHU
0e30macHOCTH MpH OOpaIleHWH C BelIeCTBaMH M JIaOOpPaTOPHBIM
000pyI0BaHUEM; IIPEJICTABIISTh pe3yIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucHh YpPaBHEHUH COOTBETCTBYIOIIUX

peakiuii u GopMyIupoBaTh BEIBOIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6J'II-O,Z[8.TB paBujia TIOJIb30BAHUA
XUMHYECKOH HOCYZLOﬁ u J'Ia60paT0pHBIM O60p}/'I[OBaHI/IeM, a TaKiXe
paBujia 06paIJ_[CHI/I}I C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIITOJIHCHUTIO JIaGOpaTOpHLIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHAYECKUE
MIPOLIECCHI, JIEXKAIKEe B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUSI CEpHOMN
KHUCJIOTHI, aMMHaKa, a Takke c(HOpMHpPOBAHHOCThH IMpPEACTaBICHUI 00
OOIMMX HAyYHBIX TPUHIMIAX U  OKOJOTHYECKHUX MpolieMax

XUMHUYCCKOTO IMMPOU3BOACTBA

XUMHS U )KU3HL. PacuéTnl

3.1

ChopMHpPOBAHHOCTh TMPEJCTABICHUNH O XMMHYECKOW COCTaBIISIONICH

€CTCCTBEHHOHAyYHOM KapTUHBI MHpA, pPOJIUM XMMHUH B II0O3HAHUU




SABICHUA TpPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOMN JUIs
pelIeHUsT TPAKTHYECKUX 337a4 M HKOJOTHUYECKH OOOCHOBAHHOTO

OTHOIICHHUSI K CBOEMY 37I0POBbIO U IPUPOJAHOM cpefie

3.2

CdopmupoBaHHOCTH yMEHUI KPUTHUYECKH AHAIU3UPOBATh
XUMUYECKYI0 WH(GOpMAIMIO, IMOJy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHUKAIIMH, C€Th VIHTEpHET u aApyrue)

3.3

ChopMupoBaHHOCT YMEHHMH COOJMIOJATh IIpaBUiIA HKOJIOTHYECKU
1eJ1eCO00pa3HOro IMOBEIEHUs B OBITY U TPYAOBOH JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3/0pPOBbSl M OKPYKAIOIIEW NPUPOAHOU

CpebI

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEUCTBHS HA JKUBBIE OPraHU3MBbI
OnpeAeNEHHbIX BEMIECTB, TOHMMAas cMbIci noka3arens [1/IK, moscHATh
Ha MpUMEpax CrocoObl YMEHBIIICHUS U MPEJOTBPAIECHUS UX BPEIHOTO

BOBILGfICTBI/ISI Ha OpraHus3M 4YCJIOBCKa

35

CdopmMupoBaHHOCTH YMEHHI IIPOBOJIUTH BBIYUCIIEHUS c
UCIIOJIb30BAaHUEM TIOHSITHS «MaccoBas JIOJI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XHUMHYECKUX PEAKIUSAX, MAacChl
BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIICCTB,
TErI0BOr0 3 deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, NPCBpALICHUA U COXPAHCHUA DOHCPIrUn




ITPOBEPAEMBIE DJIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRaAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOfI XHUMHUHU

11

Hpez[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHEC, pa3BUTHEC KW 3HAYCHHE B
IMOJIY4YCHHH HOBBIX BEIICCTB W MaTCpPHAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKUX

coequuennit A.M. bytinepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrtpykrypHble (OpMYyNBl OpraHMYECKHMX BelIeCTB. [ OMOJOTHS, H30MEpUs.
XuMHu4decKkasi CBSI3b B OPraHMYECKUX COCJAMHEHHSX — OJMHAPHBIE W KpaTHBIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHn4YCCKHX BCIICCTB

13

HOMeHKHaTypa OPraHu4YCCKUux COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) H TPpHUBUAJIBLHBIC

Ha3BaHUS BAXKHEHIIINX HpGIICTaBI/ITeJIeﬁ KJIaCCOB OPraHM4YCCKUX BCIICCTB

VYri1eBoa0po/1bl

2.1

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psiZl. MeTaH 1 3TaH — pocTeime
NpPEJCTaBUTENIN aJIKaHOB: (U3MUYECKHMEe W XHUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaxXO0XICHUC B ITPHUPOAC, ITOJTYUCHUC U TIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. OTUIEH W NPONWIEH —
pocTeillie MpeICTaBUTENN aJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakMM TUAPUPOBAHMS, TAJTOT€HUPOBAHMS, TUApPATALUU, OKHCICHHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

2.3

Ankamuensr: OyragmeH-1,3 u mermnOyraameH-1,3:  cTpoeHme, BaXKHEHIINE
XMMHUYECKHe CBOWCTBA (peakuus noaumepusanun). IloxydyeHne cuHTETHUECKOTO

KaydyKa M pEe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUH, TOMOJIOTHYECKHUI PAA. AHCTI/IJ'ICH -
HpOCTCfIH.IHfI NpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (I)I/ISI/I‘ICCKI/IC )51
XMMHYECKHE CBOMCTBA (pCaKLII/II/I ruapupoBaHus, raJIOrCHUPOBAHWS, THUAPATALIUH,

T OpeHI/IH), MOJIYYCHHUEC U IIPUMCHCHUC

2.5

Apenbl. benszon: coctaB, cTpoeHue, (U3UYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy raoreHUpOBaHMs U HUTPOBAHUS ), TOTYYCHHE U IpUMeHeHue. Tomyot:
COCTaB, CTpOoeHHE, (Qu3nUeckne W XUMHYECKHE CBOWCTBA  (peakiuu
rajJjOreHUPOBaHUSI W HUTPOBAHUS), MOJYYEHHUE U MPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTmyeckass CBSI3b MEXKJY YIVIEBOJOPOJAMHU, MPUHALICKALUMU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[TpupoaHbIe HICTOYHUKH YTIAEBOA0POAOB. [IpupoaHbIil Ta3 1 MOMyTHBIC HE(DTAHBIC

ra3el. Hed1h u € mpoucxoxaenue. CrocoObl epepabOoTKu HEPTH: MEPETOHKA,




KPEeKUHT (TePMUYECKUN, KaTaIUTUUYECKUd), Upou3. [IpoaykTsl mepepaboTKu
HEe(PTH, UX MPUMECHEHUE B MPOMBIILICHHOCTH M B ObITy. KaMeHHBIN yroyb u

MPOIYKTHI €T0 1epepadoTKu

Kucnopoacoaepxaiiine opraHn4ecKue coeIMHEHUS

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, PUINUECKUE
M XUMHYECKHEe  CBOMCTBAa  (peakuMM C  aKTUBHBIMM  METaJulaMu,
rajJjioreHOBOJIOPOJIaMy, TOpPEHHE), IMpUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. J[eWCTBME METAaHOJA M 3TAHOJA HAa OPraHMU3M 4YEJIOBEKa.
MHoroaromMHbie CIUPTHL. DTUICHIVIUKOJb U TIHUIEPUH: CTPOCHUE, (PU3nUecKue 1
XUMHYECKHE CBOICTBa  (B3aMMOJCHCTBHE CO  IICJIOYHBIMH  METaJUIaMu,
KAueCTBEHHAs] peaklMsi Ha MHOTOaTOMHBIE CIHPTHI). JleiicTBMEe Ha OpraHu3M

YCIIO0BCKaA. HpI/IMeHeHI/Ie rIMOCpruHa U STUJICHTJTIMKOJIA

3.2

@DeHONI:  CTPOCHUE  MOJICKYNBI, (U3MYECKHE © XUMHYECKHE  CBOKCTBA.

Tokcuanocth henouna. [Ipumenenue Genona

3.3

Anbaeruapl 1 KeToHbl. @opMalibIeTH I, alleTallbIeT A CTpOeHUE, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIUU OKHCIICHHS U BOCCTAHOBJICHHS, KaU€CTBEHHBIC

peaKHI/II/I), MOJIY4YCHHC U [IPUMCHCHHUC

3.4

OnHOOCHOBHBIE TpEeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3NUECKUe U XMMUYECKHe CBOICTBa (CBOMCTBa, 00IIMe JIs
Kjlacca KHUCJIOT, peakius JTepuuKalnuu), TMOJydyeHHEe U IpPUMEHEHHE.
CTeapI/IHOBaSI M OJICMHOBAs KHCJIOTHI KaK MPECACTABUTCIN BBICIIHX Kap6OHOBI>IX

KHCIOT. MbllIa KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JICHCTBUE

3.5

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. I'MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornyeckass poib

AKHUPOB

3.6

VYrneBoabl: cocTaB, KilacCUQHUKAILUSA YIIIeBOAOB (MOHO-, TU- U MOJUCAXAPHUbI).
['moko3a — mpocTedmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
¢buznyeckue U XUMHUYECKUe CBOMCTBA (B3aumozeiicTBue ¢ ruapokcuaoM meau(Il),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBieHue,
Opo’XKeHHE TJIOKO3bl), HaXOXKAECHUWE B MPHUPOJE, NPUMEHEHHe, OHoIornveckas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3bl. KpaxMai u 1emnoino3a Kak
npupojaHbie nonuMepbl. CTpoeHue Kpaxmana MU LeUTojio3bl. Dusnyeckue u

XUMHYECKHE CBOMCTBA Kpaxmaia (THAPOJIU3, KaYeCTBEHHAs PEAKIUS C HOJIOM)

A30Tcoz[ep>1<a1uﬂe OpTraHU4YCCKUC COCANHCHUA

4.1

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHWYecKHe coeAuHeHUs. Du3nueckue u
XMMHUYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha IpUMepe IMMIMHA). buonormueckoe

3HAYCHUEC aMHHOKHUCIIOT. HCHTI/II[I:I




4.2

benkm kak npuUpoAHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOoB. XMMHUYECKHE CBONCTBA OEIKOB:

TUApOIU3, ACHaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

BricokoMonekynspHble COETMHEHUS

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX COC,HHHGHHﬁZ MOHOMCD,
IMOJINMEP, CTPYKTYPHOE 3B€HO, CTCIICHD MMOJIMMEpHU3allun, CPEAHAS MOJICKYJIAPpHAasA
macca. OCHOBHEIC MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHI —

MMOoJIMMEpHU3alA U IMOJTUMKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE  METO/Abl M3Y4YEHHs BEUIECTB M HX IPEBpAlLCHU:
03HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3UHLbL

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTI/I‘leCKI/IC OCHOBBI XUMHNH

11

XuMudeckuil sneMeHT. AToM. fpo aroma, M30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, O-2JIEMEHTHL
Oco0eHHOCTH pacIipeiesIeHHs MJIEKTPOHOB MO OpOUTANISIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DINEKTPOHHAS KOH(PUTypaIus aTOMOB

1.2

ITepunonnueckunt 3axoH u Ileproaudeckas cucrema XMMUYECKUX dy1eMeHTOB JI.H.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U TNEPHOAAM.

3HadeHUe NEpUOANYCCKOr0 3aKOHA B Pa3BUTUN HAYKHU

13

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHABl XUMHUYECKOW  CBSI3U
(KoBaJieHTHAsT HETOJISIpHAsT W TOJspHas, HWOHHAs, MeTandeckas). VoHbI:
KaTHOHBI U aHWOHBI. MeXaHNW3MBbI 00pa30BaHUs KOBAICHTHOW XUMHUUYECKOU CBSI3U

(oOMeHHBIN U JOHOPHO-aKIENTOpHBIN). BogopoaHas cBs3b

14

BanenTHOCTB. D5IeKTpOOTPULIATENBHOCTE. CTENEHb OKUCIEHUS

15

BemectBa MOJICKYJISIDHOT'O U HCMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KpUCTATNINYCCKUX peIJ_IéTOK. 3aBUCHMOCTh CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘-IGCKOfI pCI_HéTKI/I. Ilonsatue o AUCIICPCHBIX
cucremax. McrtuHHBIE U KOJUIOUJHBIC PAaCTBOPHI. Maccosas J0JId BEUICCTBA B

pacTBope




1.6

Knaccudukanms Heoprannueckux coeaunHeHui. HoMeHKaTypa HeOpraHn4ecKux

BEIIECTB

1.7

XUMHUYECKass  Peaxius. Knaccupukammss ~ XUMHUYECKMX  peakuuid B
HEOPraHUYECKON M OpPraHM4ecKOd XUMHH. 3aKOH COXpPaHEHHs] MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

1.8

CKOpoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3IIMUHBIX (PAKTOPOB

1.9

OOpatumbie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIHUAOIINE HA

cocTtossHue xumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.10

Onexrponutuyeckas auccounanus. CuibHble U cinadble 3mekTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIasl, HEUTpaibHasi, IesiouHasi. Peakiiuu HoHHOTO

oOMeHa

111

OKHCIUTEIIBHO-BOCCTAHOBUTEIILHEIC pC€aKkunun

Heoprannueckas xumus

2.1

Hemeramnsbl. [lonoxxenue HemetauioB B Ilepuoanueckoi cucteMe XMMHUYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha IMpUMEPEC KUCjaopoaa, CCphl,

dbocdopa u yraepona)

2.2

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COEAUHEHUN  (OKCHJOB,
KHCJIOPOJICOACPIKAIIMUX KHUCIIOT, BOJOPOJHBIX coenuHeHui). [Ipumenenue

BOXHEUIIINX HEMETAJJIOB M UX COETMHEHUN

2.3

Merauel. Ilonoxxenue MeraiuioB B Ilepuoanyeckon cucTeME XUMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTaioB. O6mue ¢puznyeckrue cBoicTBa MeTamioB. CIulaBbl METANIOB.

9HeKTpOXHMI/I‘{CCKHI>'I pan HaHpH)KeHI/Iﬁ MCTaJlJIOB

24

XUMHYECKHE CBOMCTBA BaXHEUIIUX METAUIOB (HATpUM, KaJluid, KaJbIUH,
MarHui, aTlOMAHUN, IUHK, XPOM, KeJIe30, Melb) U uX coeauHeHuil. Oomue

CHOCOObI MOJTy4YeHHs] MeTaLIOB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE

25

I'emermueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, IMMPHUHAJICKAININX K PA3JINYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Pone xumum B oOecreueHWH HKOJIOTHYECKOHM, DHEPreTHYECKON W IHINEBOM
0€30MacHOCTH, Pa3BUTHU MEIUIMHBL. [loHATHE O HAyYHBIX METOJaX IMO3HAHMS

BEUICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenust 06 oOUIMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOIYy4YeHUS

BOXHEHIIMX BeELIECTB. YEIIOBEK B MHUpE BEIIECTB M MAaTEPUAIOB: BaKHEHIIUE




CTpOMTENbHbIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpPacKH, CTEKIIO,
KepaMuKa, MaTepuabl IS 3JEKTPOHUKHU, HAaHOMAaTepHUasbl, OPraHUYECKUue U

MUHEpaJbHbIE yI00peHus

3.3

XuMHsiT W 3I0pOBbE UEJIOBEKA: IMPaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBmiia 6€30MaCHOTO UCIIOIb30BAHUS MTPENAPATOB OBITOBON XUMHH

B [IOBCEIHEBHOMN KU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus. 10 xmace. N'a6puensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne
* Xumus. 11 knacc. 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

NudopmarinoHHO-METOANYECKOE MUCEMO 00 0COOCHHOCTSIX MPENo1aBaHus
yueOHoro npeamMeta «Xumus» B 2025/2026 yuedbrom roy https://edsoo.ru/wp-

content/uploads/2025/08/himiya.pdf
: MGTOI[I/I‘ICCKI/IC peKOMeHI[aHI/II/I I10 I/I3yLIeHI/I}O TEMBI «OKI/ICJII/ITCJIBHO-

BOCCTAaHOBUTEJIbHBIC PEAKIIUM» B IIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
* YueOHO-MeToAn4ecKoe 00ecneueHre NpoleccoB NPEnogaBaHus XUMUH,

ounonoruu, GU3MKM HA YPOBHAX OCHOBHOI'O OOILIETO M CPETHErO 0OIIETo
06paSOBaHI/I${ C BKIIIOYCHHUECM JOIIOJHUTCIbHOT'O HHXKCHCPHOI'O KOMIIOHCHTA
(2024r.)https://edsoo.ru/wpcontent/uploads/2025/02/umo_dop_inzhenernyj_komp
onent.pdf

- baHK 3a/1aHui 1719 TEKYIIEeTro OIEHUBAHUS 110 YUeOHOMY TIpeaMETy « XUMUS
(2024r.)https://edsoo.ru/wpcontent/uploads/2025/02/bank _zadanij_himiya 000 .

pdf

- MeToanueckre peKOMEHIAINH 10 CO3/IaHUIO KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPOo(HIIeH U KJIacCOB ¢ YIIyOJICHHBIM U3yYeHUEM
MaTeMaTUKH, PU3UKH, XUMUHU, OMOJIOTHH B 0011e00pa30BaTEIbHBIX OPraHU3aIUsIX
C UCTIOJIb30BaHNEeM UHPPACTPYKTYPHI, CO3JaHHON B paMKaX HaIlMOHATHHOTO
npoekTa «O0pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sozd klassov_tehnol i _en_profil

ej_2025.pdf

- Meroauueckue pekomeHnaanuu. Opranuzanus B3aumoaeiicteus “lllkona — By3
— npeanpusitue” (2025 1.)
https://edsoo.ru/wpcontent/uploads/2025/09/mr sh v p 2025.pdf



https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wpcontent/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wpcontent/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wpcontent/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wpcontent/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wpcontent/uploads/2025/09/mr_sh_v_p_2025.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

BUBJIMOTEKA IIOK https://Mounypoku.pd/ -

I'JIOBAJI-JIAB https://globallab.ru/
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