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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit @eneparuny, TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TOJIOkeHUN «CtrpaTernu pa3BUTHd BocnuTaHuss B Pocculickoi
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUSL U Pa3BUTUS 00y4aroUIuXcsl CpeACcTBaMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
COJEpKaHUsl, pe3ylbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHU3aliy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAONIMM 3TaloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIIMX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJOBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M MNPUPOAHON cpene. Peamusyercs Xumudeckoe 0Opa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHEro o0Iiero o0pa3oBaHus CpeiCcTBaMU y4eOHOTO
npeaMera «XHUMHsD), COJAEpKAaHUE M TIOCTPOCHHE KOTOPOTO OIpPEIENCHbl B
nporpaMmMe Mo XUMHHM C YYETOM chelupuKH HayKd XUMHHM, €€ 3HAYeHUs B
NO3HAaHUM TIPUPOABl U B MaTepUaJbHOW KHU3HU OOLIECTBa, a TaKXke C YYETOM
o0mMx 1ened W MNPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHME
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAeT OCOOYIO0 POJb B
COBPEMEHHOW ITMBWIIM3AINM, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOM KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOAEHCTBYSI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoOBpeMEHHas XHUMHs Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBPHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM € OOmMMM LENIMA U TNPUHIUIAMH CPEIHETr0o OOIIero
oOpa3oBanus cojaepkanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM JJiS  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, NPOJOJKCHUS
00pa30BaHus B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnstomuMu  npeaMeTa  «XUMUsSD  SBISIIOTCST  0a30BbIE  KYypChl —
«Oprannueckas xumus» U «OOlIas M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM IIPU U3YYEHHUH
npeaMera 0O€CleyuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpaszus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpPMUpPOBaHA B MPOrpaMMe IO XHMHUHM HAa OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YeHUI0 Yy4eOHOro marepuaiga M oOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  OMNpPEAENIEHHBIX
TEOPETUUYECKUX YPOBHsX. Tak, B Kypce€ OPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M JJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemecTB. CBeleHHs 00 HU3ydaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOAOB JIO CIOKHBIX OMOJOTUYECKH
AKTUBHBIX COCIWHEHUMU. B Kypce OpraHnM4eckol XWMHU NOJYyYarOT Pa3BUTHUE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS MEPBOHAYATHHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKLIUH.

[Tonq HOBBIM yriaom 3peHuss B mpeameTe «XuMmus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKH Matepuadl | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX TMO3UIHA,



riy0ke TMOHATh HMCTOPUYECKOE HW3MEHEHHe (YHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWK O BaXKHEWINMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi naomnosiHsgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMs, HUMEIOINIMMH KYJIbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEIBHOM WU MPAKTHYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B O0OJACTH TEOPUM U MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npo0iemMax, CBSI3aHHBIX C XWMHEW, KPUTHYECKH OCMBICIMBATh MH(MOpPMALUIO U
OPUMEHATh €€ JJId TMONOJIHEHUS 3HAHUM, pEeIIEeHUsS WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEA0BATENIbCKUX 33a4. B 1emom coaepkanue ydyeOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHA  HM3Y4YE€HUS  OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OO0YyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JUJISi TTOHUMAaHUS
dunocockux MAEH, TaKMX KaK: MAaTEpUATIbHOE E€IMHCTBO HEOPraHUYECKOro W
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTh IIPUPOJHBIX SIBJICHHM IIyTEM OJKCIIEPUMEHTa U
pellieHusT TMPOTUBOPEYMH MEXAYy HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IpEeINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN 3KOJIOTUYECKUX MpodiieM, a
TaKxe MpoOJieM cOepexeHUss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemeHus 3amad  BOCHHUTAHUSA, Pa3BUTUS U COLMANIM3ALUU
oOy4aroluxcst MPUHATBIE MNPOTPaMMON MO XUMHHM TOJAXOAbl K ONPEACIICHUIO
COJEepKaHusl M TOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaoT  (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUW, HMEIOIIMX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESITEIBHOCTU: pEUIEHUs MpoOJieM, MOUCKa, aHajau3a M
00paboTku nHpopMaIi, HEOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEN0BATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHWUHU
XUMUH.

B npaktuke mnpemnojaBaHus XUMHUM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00IIETo 00pa3oBaHUs, IIPU OINPEICICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4eHUs NpeIMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKH KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NESATEIbHOCTH Y€JOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSI TAaKOW MOAXOJ K OINpPEACNICHUIO IeNied H3y4yeHUus
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CoriacHO JaHHOW TOYKE 3pPEHUs IJVIABHBIMHM LIEJISMHU W3YYEHUS IperMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) sBRsIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  Ba)KHEHIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAIIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl NPUOOpETEHUs
YMEHUH OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHYECKUX SIBICHUM,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEILHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, comepxaTesbHas XapaKTepUCTUKA LEeJIel U 3a/1a4 U3y4eHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CUCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIEH CTeNeHH OTAAETCS  MPEANOYTEHUE
IPAKTUUYECKONM KOMIIOHEHTE COJIep)KaHusi OOy4yeHUs, OpPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHOW OpPraHU3alluy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu u
YMEHUSMH aKTUBHOTO TMOJIYYEHHs] 3HAHUU U NMPUMEHEHUS X B pEajJbHOM KU3HU
JUISl peIIEHUS TPaKTUYECKUX 3a/1ay.

B cCBA3M ¢ 3TUM Ipu H3y4YEHUM MpeameTa «XUMUS» JOMHHHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

aganTanus 00y4arolUXCcsl K YCIOBHSM JTMHAMHYHO Pa3BUBAIOILIETOCS MHpA,
(GbopMUpOBaHHE  HWHTEIJIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
PUMEHEHUEM;

dopMupoBaHMe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHHUBEPCAJBHOE 3HAYECHHE I PA3JIMYHBIX BHUJIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOucKa, aHaanu3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOAMMBIX JUIsl MPUOOpPETEHUsl OmbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[IO3HAHMM XHUMHHM, a TaKXke g OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BELIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;



pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yUaroMXCcs: CIIOCOOHOCTA CaMOCTOSTEIBHO MMPHUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JUIA TMOMCKAa M aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMupoOBaHUEe U Pa3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IJIAHUPOBAHUH U TIPOBEACHUH XHMHYECKOTO
IKCTICPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHCTUYCCKOU
HAIPaBIICHHOCTH XUMHUH, €€ BaXKHOW POJM B PEHICHHH TI0O0ATBHBIX IPOOJIEM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe HOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWHM MJI TPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacTu «ECTeCTBEHHO-HAYUYHBIC
IPEIMETHIY.

OO611ee 4nciio 4acoB, OTBEIEHHBIX JIsI U3YyYEHUs XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 yac B Heiemo).



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopus CTPOEHHsS OPraHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHBIE MO0kKeHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYeCKUX BemIecTB. [ omoJyiorus, u3oMepusa. XUMUYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHnyeckux BemecTB. HomeHnknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MPEBpalICHUIL:
O3HAKOMJIEHHME € 00pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAa. MertaH u 3TaH —
OpocTeiiliie NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
OpocTeilline NPEeJCTaBUTENN AaJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metwiOytaguen-1,3: cTpoeHue, BakHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lonmydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKAHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETHIIEH
— TMpPOCTEHIIMIA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTaLIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJYyUYEHUE U NpPUMEHEHUue. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUsA), NOAYYeHue u npumenenue. TOKCHUYHOCTH



apeHoB. ['eHeTHuYeckass CBA3b MEXAY YIJIEBOAOPOAAMM, IPUHAICKAIUMA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpHpoaHBIM ra3 W MOIyTHBIE
HeTsaHbie Ta3bl. HedTh m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPETOHKAa, KPEKUHI (TEepMUYECKHUH, KaTaquTUdeckuil), nuponus. I[IpomykTsl
nepepaboTku He(hTH, UX MIPUMEHEHHUE B MPOMBIIIEHHOCTU U B ObITy. KaMeHHBI
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHSI BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHWE C oOpa3laMH IUIaCTMAcC, KaydyKOB M PpE3HMHBI, KOJUIEKLHAU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJIyYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHele 3anaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTa PEaKLUH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKLIUH).

Kucnaopoacoaepxkamme oprannyeckKue coeIuHEHUst

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. METaHOI W 3TAaHON: CTPOCHHE,
¢usznyeckue M XHWMHUYECKHME CBOMCTBA (pEakUUM C AaKTHUBHBIMU METAJUIAMHU,
raJIoreHOBOJOPOAaMH, TOpEHHUe), NpuMeHeHue. BoaopoaHbie CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroatroMHble  COUPTBHL. OJTWJIEHIJIMKOAbL M [JIMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHMUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO IEJIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHas PEaKIMsi Ha MHOTOaTOMHble crnupThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHOoM: CTPOCHHE MOJICKYNbl, (PU3MUECKHEe U XHUMHYECKHUE CBOMCTBA.
Toxcuunocth (henona. [lpumenenue GpeHomna.

Anpaerunpl U kemouwvl. DopMalbIEruj, aleTalbJIerua: CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOMCTBAa (peaKIMH OKHCIECHUS W BOCCTAHOBIICHUS,

KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHCIOTh. MypaBbuHast U
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oO1ue A Kjiacca KUCIOT, peakuus 3Tepudukanumn), NoJydyeHue U NpuMeHEHHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Cnoxuble »¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cioxkHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue sxupoB. buonornueckas
pOJIb )KUPOB.



VYrieBompl:  cocTtaB, KiacCUUKAIMS ~ yraeBOAOB  (MOHO-, JAH- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XUMHUYECKHME CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJECHHUE B NPHUPOAE, NMPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHHe Kpaxmania U
Heuono3bl.  Pu3nueckue M XHMHYECKHME CBOMCTBA Kpaxmania (TUApOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX MpEBpaIlCHUIl:
IPOBEJCHUE, HAOJIOJEHUE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Ka4E€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE ATaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepedpa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmania € HOAOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WJIM MPOAYKTa PEAKIHUH MO U3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIH MPOAYKTOB PEAKIUN).

A3oTcoaeprkalme OpraHnyecKie COeIMHEHNS.

AMMHOKHCIIOTBI Kak am(OTepHble Oprannueckue coeauHenus. Ousnyeckue
U XUMHUYECKHUE CBOWMCTBA aMHUHOKHUCIIOT (Ha mpumepe rimiuHa). buonorunueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJIApHbIE coeAnHeHus. [lepBuuHasi,
BTOpPMYHAs W TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
HaOJIOICHUE U OMHCAHUE JIEMOHCTPAITMOHHBIX OMBITOB: JEHATYpaIlrs OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomoiieKyJIsIpHbIE COeIMHECHMS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIPHBIX COCAVMHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MpEBpaIleHUIl:
O3HAKOMJIEHUE ¢ oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zanust MEeXIIPEAMETHBIX CBSI3€U NPU U3YYEHUN OPTAHUYECKON XMMHU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIIOIMIMXCA CUCTEMHBIMH JJIsi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIN (hakT, rUnoTesa,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIaccU(UKaIMs, MEPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®uzuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUNA YPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BelecTBa (OENKH, YIJIEBOIBI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPOABI, MOJIE3HBIE NCKONAEMbIE, TOILIUBO,
pecypceBl.

TexHonorus: mNHILEBBIE MNPOAYKTHI, OCHOBBI PalMOHAIBHOIO NUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, H30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
anieMeHThl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsIM B aToMmax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuonnueckas cucrema XUMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoauyeckoro 3akona u llepuoguyeckoil cucTemsl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM U TEpHOJAM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJIeHTHasl HEMOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuMdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKuentopHsiil). Bomopoanas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. OHbI: KATUOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[Tondarne o gucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHEHU . Homenknatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMyecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Knaccupukanmss —XMMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpaTuMbie
peakuuu. XuUMHUYECKoe paBHOBecue. DakTOphl, BIUAIOMIAE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuanus. CuiabHbIe U ciadble d5eKTpoiuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMUECKUX PEHIETOK, HAOMIOACHUE U
OMHUCaHUEe AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHUAM XUMHYECKMX pEAaKIMHA, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATUSA «MAacCCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckast xumust

Hemeranmner. Ilonoxkenne HemerauioB B llepuomndeckoin  cucreme
xuMuueckux syeMeHToB J[. M. MenpaeneeBa U 0COOEHHOCTU CTPOCHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpOINUS HEMETAJIOB (Ha IpUMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAJIJIOB U KX COCIMHECHUM.



Merannel. lonoxxenne meramnoB B Ilepuoandeckor cucTeMe XHMHYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTa/ioB. O0mue ¢uzudyeckue cBoiicTBa MeTauioB. CIUtaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPHWH, Kalui, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmoMyuyeHus: MeTauioB. lIpuMeHenne MeTaiaoB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BEIIECTB M HUX IPEBpAICHUMN:
HM3yYeHHE KOJUICKIIMH «MeTaibl U CIUIaBbl», OOpa3IlOB HEMETAJJIOB, pEIIeHUE
AKCTIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJEHHEe M OINHCAHHE JEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOACHCTBHE TUIIPOKCHUIA AIIOMUHUS C PaCTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaum.

Pacuétsl mMaccel BeliecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOTMUYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CITU OHO
Y3 BEILIECTB UMEECT IPUMECH.

XUMHSA U )KU3HDb

Ponp xuMum B oOecCrieYeHUH KOJOTHYECKOM, SHEPreTHYeCKOW M IHIIEeBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpeactaBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX  TPOMBIILIEHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPUAIOB: BAXKHEUILIHWE CTPOUTEIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpualbl, KpPAacKH, CTEKJIO, KepamuKa,
MaTepuabl JIJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MHUHEPAJbHbBIC
yI00peHHUS.

XUMHSIT U 3I0POBbE YEJIOBEKA: MPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TOpU  HM3y4YeHHMM OO0led u
HEOpPraHu4ecKorM xuMuu B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaAHUE KaK
OOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TMOHSTHSA: HAay4dHBIM (akT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiIacCUpUKAIMsI, TEPUOJUIHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



®dusuka: MaTepusi, SHEPIUs, Macca, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIMYMHBI U CAMHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
PECYPCHIL.

TexHoyOrus: XUMUYECKass MPOMBINUIEHHOCTh, METAJUTYpPrusi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBIIJICHHOCTh,  (hapMalieBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJioB,
ANIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeIHEro oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM M  TpeAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XUMHs» Ha YPOBHE CPEAHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKONW HWJIEHTUYHOCTU —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBAIIMU K 00YYEHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEHU
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IETOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUSA MpeamMeTa «XUMHS» JIOCTUTAIOTCS B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HaealaMd POCCUUCKOTO TPaKJAHCKOrO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIUMHU  Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jaronuxcs.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMeTa «XHUMHS» OTPAKAOT
c(hOpPMUPOBAHHOCTh OIbITa IMO3HABATEILBHOM M TMPAKTUYECKON JesATEeTbHOCTH
OOy4JaroIIMXCs M0 peaTu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOro BOCIIMTAHUS

OCO3HaHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOPMax M TMPaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MpPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTMUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUA K MpOILEcCy TBOpYECTBA B OOJACTH TEOPUM U IMPAKTUYECKOIO
IIPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTHIKECHHSI HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIECHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCHIEICTBUMA 3TUX
MOCTYIIKOB;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMaHUsl UEHHOCTEH 370poBOro W Oe30mMacHoOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns mpaBui O€30MacHOro OOpalleHusi ¢ BEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH;

MIOHUMAHUS LEHHOCTHM NpaBW HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYALUsIX, YIPOXKAIOMIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAaHUS MOCIEACTBUNA M HEMPUATUS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NESATETLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOW W JIPYTUX  BUJAX
NeSITENIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a1ad
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOGEeCcCuil pa3IudHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAOXEHHUS K TPYIY, JIIOJAAM TPyJa U pe3yjbTaraM TPYIOBOMN NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUAYAJIBHON TpPAECKTOPHUU
oOpaszoBaHus, Oyaymieil mpodeccur W peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IKOJIOrHYEeCKOro BOCIIHTAHUSI:

AKOJIOTHYECKU IIEIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHS TJIO0AJIBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHMS HEOOXOJUMOCTH WCIIOJIBL30BAaHUSA JOCTHIKCHUH XHMHMHU  JJIS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIAOIIOIb30BaAHMUS;

AKTUBHOTO HENPHUATUS HCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBAThH HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MTPEAOTBPAILATH UX;

HAJIMYHS Pa3BUTOTIO SKOJOTHUUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OITbITa JEATCIIBHOCTH AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B ITO3HABATEJILHOW, KOMMYHHKATHBHOU M COIUAIBHOU
MpPaKTUKE, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HUJCOJOTUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl cHenudUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIILJICHUS, CO3JaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKPYKaIoIlleM MUpE KakK O €IUHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHUU TIPHPOIHBIX 3aKOHOMEPHOCTEH M pEIICHHH IPOOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HAIIPABJICHHOCTH W BaXXHOW pOJUA B
CO37IaHMHU HOBOW 0a3bl MaTepUATLHON KYJIbTYpPHI, PEIICHNUN TI00ATBHBIX MPoOIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa W OKOJOTMYECKH KOM(OPTHON IKM3HU KaXKJAOro dJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWs CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



NOJTydyaeMble 3HAHUA JJI aHANIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIET0 MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUMN, YMEHHUS JIeJaTh O0OCHOBAaHHBIE 3aK/IIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB U HMEIOLIUXCS JAHHBIX C ILEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALMX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON e TEIIbHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHaIbHON
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaYUMBIE  JUIsI  (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPa’KaIOIINe
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, DHEPTHS, SBICHHE,
MpoIiecc, CUCTeMa, HayYHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (TO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAIILHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeramnpeaMeTHblE pe3yiabTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU yY4eOHbIMH NMo3HaBaTeJbHBIMH
JNeHCTBUSIMU:

1) 6a30BbIE JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITEILHO  (OPMYJIMPOBaTh W aAKTyaJIM3WpOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpPEACNSATh 1EJM JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl W KPUTEPUU MX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIIEHUS —
BBIJICIISITh XapAaKTEPHbIC NMPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIONINE MOHATHS AJI1 OOBSICHEHHSI OTJEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH [UIS KJIAaCCHU(PHUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYMHHO-CICJACTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE pACCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTUBOPEUYHMS B PaccMaTpHUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLECCE NO3HAHUS, UCIIONb3yEMbIE B XMMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA3OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peakluMu — MpPU PEUIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
MPUMEHATh Ha3BaHHbIE MOJEIIbHBIC NIPEICTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJaJ€Th OCHOBAMH METOJOB HAYYHOTO IO3HAHMUS BEIIECTB U XMMHYECKHUX
pEaKLnii;

(opMyIHUpPOBATH LI U 33Ja4U UCCIIETOBAHMsI, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOJIOIaTh 32 XOJIOM
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OopMyJIUpOoBaTh
000011I€HHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOMN
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB pELICHUS MPAKTUYECKHX 3a/4ad, MPUMEHEHUIO pa3IMYHBIX
METO/I0B ITO3HAHMS.

3) padora ¢ uHdopmManmeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAaX HH(OpMauuu (Hay4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU TOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3aja4
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOMCKOBBIX CUCTEM;

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

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa IHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HaTJISTHOCTH.

OBianeHue yHuBepCcaJbHBIMU KOMMYHHMKATHBHBIMH 1eHICTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJaeMOM TEMBbI B XOJ€ AUAJOra W/WiIH
JUCKYCCUM,  BBICKAa3bIBaTh  MJE€H, (HOPMYIHpPOBaTH CBOM  HIPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAUEN pe3yJbTaTOB I03HABATEIBHOW JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3aluu y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOABI
10 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIVIACOBAHUS MO3UIIMI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHue yHUBEPCAJIbHBIMY PeryJITUBHBIMHM 1eHiCTBUSIMM:

CaMOCTOSATENIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOI IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadud, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIjiaracMblii ajiropuTM JCHCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ }exTuBHBIN crnoco0 HMX peueHus ¢ Y4ETOM TNOJIyYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KITIACC

[IpeameTHbie  pe3ynbTaThl OCBOCHHSI Kypca «OpraHudeckas XHUMHSI»
OTPaXKAIOT:

cOpMUPOBAHHOCTh ~ MPEACTABIEHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHbI MHpA, pOJIM XUMUM B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KyJIbTypbl JIMYHOCTH, €&
(YHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEILICHUS IPAKTUUECKUX 3a]a4
U 9KOJOTM4E€CKHM OOOCHOBAHHOTO OTHOILLIEHHUS K CBOEMY 3JIOPOBBIO M NPUPOAHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMHWYECKHX  3HAHHW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralole MOHATUA (XUMHYECKHHM D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUILIATEILHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€¢HHas), MOJib, MOJSpHas
Macca, MOJIApHBIA OOBEM, YIIEPOAHBIM CKeNleT, (yHKIUOHAJIbHAs TpymIa,
paaukain, U30MepHUsl, U30MEPbl, TOMOJIOTHYECKUI Psll, TOMOJIOTH, YIIEBOAOPOJHI,
KHCJIOPOJ M a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXalmye B OCHOBE IIOHUMAaHMS IPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacCHOM HCIIOJb30BAaHUM BAKHEUIIUX OPraHUYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTE€pPHbIC MPU3HAKU MOHSITUM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(hOPMUPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYIO CUMBOJIMKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peakluH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB Ul WJUIKOCTPALUHA HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJIECKHOCTh U3YYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHID K ONPENEIEHHOMY
KJIacCy/Tpynmne COeAUHEHUH (yriaeBOJOpPOAbl, KHCIOPOA M a30TCOJEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS 110
cuctematudyeckoir Homenksatrype (IUPAC), a taxxe NpuUBOAUTH TpHUBHAIbHbBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AaleTHIIEH,
ATUJICHTJIMKOJb, TIMUEPHUH, (EeHOJ, (opManbAerui, aleTalbleru]], MypaBbHHAs
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KUCJIOTA, IVIFOKO34,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c()OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
bu3nueckue M XHMMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWUJICH, MPOTMIICH, aIleTHIICH,
Oyraguen-1,3, merunOyramueH-1,3, OC€H30J, METaHOJ, ATAHOJ, STHJICHTJIHKOJIb,
TJIMLIEPUH, (PEHOJI, alleTalbJIeTU, MypaBbUHAsI U YKCyCHasi KUCJOTHI, TJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKT€PU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEpepabOTKH U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHUM TPOBOJIUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIU IMPOJYKTA
peaknmuu IO W3BECTHBIM Macce, 00BEMY, KOJHMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOPMUPOBAHHOCTh YMEHHUH BJAJIETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XHUMUU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SBICHUM (HAONIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE),
WCITOJIb30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHWSA IS TIPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H WX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIOIATh MIpaBuja MOJIb30BAHUS XUMUYECKOM
MOoCyI0l U J1TabOpaTOPHBIM O0OpPYAOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMH TIO BBITOJTHCHHIO JT1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBIMOIHATH XHUMHYECKUHN
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HATPEBAHUH, TTOJTyICHHE
STWJIICHA W W3YYCHHE €r0 CBOWCTB, KAaueCTBCHHBIC PEAKIUH OPTaHHMYCCKHX
BEILIECTB, JICHATypalus OCJIKOB MpPHU HArpeBaHWU, IBETHBIC peakiiu OEIKOB) B
COOTBETCTBHUM C TMPaBWIAMH TEXHUKH O€30MAaCHOCTH TIPH OOpalieHuu ¢
BEIIECTBAMH M JTAOOPATOPHBIM 00OPYIOBAaHWEM, TMPEACTABISATh PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucCH YpaBHEHUH COOTBETCTBYIOIIUX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUN KPHUTHUYECKH AaHAJIM3UPOBATh XHMHYCCKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECCKU
1eJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENAX
COXpPaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOUIEH IMPUPOJHON CpEelbl, OCO3HABATh
OMAaCHOCTh BO3JICWCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica Tokazatens [IJIK, moscHsaTr Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TMPEJOTBPAIEHUS WX BPEIHOTO BO3JEHUCTBUSI HA OPraHU3M
YEJIOBEKA;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHENbIX M CIAa0OBHIAIIMX OOYYAlOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBle pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUU B TIO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM SISl PEIICHUS MPAKTHICCKHUX 3a71ad
M DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIHOCTh, CTEIIEHb OKHMCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas1, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTATMYECKas penéTka,
TUNBl  XUMHUYECKMX  pPEaKIUi, pacTBOP, ODJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJIUTUYECKAS] JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XMMHUYECKOM peakluv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS dHEPTUHU
MpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJOTMYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUH ¥ 0€30MacHOM MCIOJIb30BAHUHM BOKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpPHBbIC MPU3HAKH TOHITHIA,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE IOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BAaTh XUMHUYECKYIO CHUMBOJMKY JJIs
coCTaBiI€HUs (OpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COJA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUAX Pa3IU4YHOIO COCTaBa, BUJ XUMHUYECKOH
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCIUHEHUSIX, TUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJEKYJISApHasd,
VMOHHAs!, METAJJTIMYECKAs1), XapaKkTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

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

c(OpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI IEPUOANUYECKOTO 3aKoHa Jl.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHX JJieMeHTOB |—4 mepuonoB Ilepmoanueckon CcHCTEMBI
xumuueckux smemenToB JI. M. MennpeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COEOUHEHHU
1o nepuoaaM u rpynnam llepuonndeckoi cucteMbl XUMUYECKUX 3eMeHToB /1. U.
Menpeneena;

chOpPMUPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh  (OMHCHIBATH)  OOILIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUMX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TEHETUYECKOW CBS3UM MEXKAY HEOPraHMYECKHMHU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATh XUMHUYECKHE PEAKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollUX BEIIECTB, TEILIOBOMY
abdexTy peaknuyd, U3MEHEHUIO CTETCHEW OKUCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEaKInK, y4acTUIO KaTalinu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHHS PEAKIM pa3IMyHBIX
TUIIOB, IIOJIHBIE U COKPALEHHBIE YPABHEHUS PEaKLMii HOHHOIO OOMEHA, yYUThIBAs
YCJIOBHS, IIPU KOTOPBIX ATH PEAKLIIMU UAYT 10 KOHLA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcMO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(hOPMUPOBAHHOCTh ~YMEHHUH  pacKpbIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS JIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT Pa3NUYHBIX (PAaKTOPOB; XapaKTEP CMEIICHHS] XUMHUUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUUN MPOBOJIUTH BBIYUCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IIpU XUMHYECKUX PEAKIUAX, MAaCChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBUIa MOJIb30BaAHUS XUMUYECKOM
MoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMH IO BBINOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOJIHATH XHUMHYECKUH
HKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIA BOJOpPOAA B MPUCYTCTBUM KaTaau3aTropa,
ONpEJENeHNEe Cpelbl PacTBOPOB BEUIECTB C IOMOINBIO YHHBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIn,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHBIC pPEaKIuu Ha Cyib(ar-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMaMm «Metaiel» U «HeMmeramibl») B COOTBETCTBUM C NpPAaBUJIAMHU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii u (HOpPMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

chOPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTuX);



c(OPMHUPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpEllbl, OCO3HABAaTh
OMAaCHOCTh BO3JECHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [I/JIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIIECHUS H
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIA0OBHIASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
Paznen 1. TeopeTuueckne 0OCHOBbI OPraHMY€eCKO XUMHH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraeBoaopoasl
2.1 [IpenenbHble yriaeBoAOPOAbl — AJIKaHbI 2
29 HenpenenbHble yrieBoI0pO/IbL: aJIKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTndecKue yriaeBogopobl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1
ux nepepabdoTka
Wroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
3.1 Crupter. ®eHon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYrnesoasl 3 2




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4e€CKue COCANHCHUS

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :KM3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3




11 KIIACC

Kon
MPoBeEPSIEMOro
pe3yjabTara

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI CPeTHEro 00111ero
o0pa3zoBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnanenue cucremMoll XMUMHYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOTIOJATAIOIINE TTOHATHSA (XUMUYECKHUM JIEMEHT,
aToM, 3JICKTPOHHas 000JIoYuka aroma, S-, p-, 0-3JIeKTpOHHBIC OpOWTAIM aTOMOB, WOH, MOJICKYJa, BaJCHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKHCICHMS, XMMHYECKasi CBS3b, MOJIb, MOJSIpHAs Macca, MOJIIPHBIA OOBEM,
KpUCTAJUTMYECKass pEmI€TKa, THUIBI XWMHYECKHMX peakuil  (OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJOTEPMUUYECKHE, PEAKIIMd HOHHOrO OOMEHA), pacTBOP, JJICKTPOJHUTHI, HEIJICKTPOJIUTHI, AJICKTPOIUTHUCCKAS
JUCCOITNAIS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKI[UU, XMMHUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpUS DIEKTPOIUTHUECKON auccouunanuu, [lepuoanueckuii 3akon J[.M. MenaeneeBa, 3aKOH COXpaHEHHS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIWYECKUH S3BbIK XMMHH, (PAKTONOTUYECKHE CBEICHHS O CBOWCTBaxX, COCTaBe,
MOJTy4YeHUU M O€30MaCHOM HCIOJIb30BAaHWM BAaXXHEHITUX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IMPU3HAKNW W B3aUMOCBA3b H3YUYCHHBIX HOHHTHﬁ, MMPpUMCHATH
COOTBCTCTBYIOIIHUE IMOHATHA IMPHU ONHMCAHHWU CTPOCHUA U CBOICTB HCOPTaHNMYCCKUX BCUICCTB U HX npeBpameHI/Iﬁ;
BEISIBIISITE B3aMMOCBS3h XHMHWYECKMX 3HAHWUUA C TMOHATHAMH U OpeACTABICHUAMU JOPYIrUX C€CTCCTBECHHOHAYYHBIX

npeaAMETOB

13

BJ'Ia)IeHI/Ie OCHOBHBIMH METOJAaMH HAYYHOI'O ITO3HAHWA BCUICCTB U XUMHYCCKUX SIBIICHHI (Ha6J'IIO)IeHI/Ie, HU3MEPCHUC,

OKCIICPUMCHT, MO,Z[CJII/IpOBaHI/IC)

14

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ OnpeACsITb BaJICHTHOCT W CTCHCHL OKHCIICHUA XHUMHUUYCCKUX OJJICMCHTOB B
COCAUHCHUAX pa3JIMYHOI0 COCTaBa, BUJ XUMHUYECKOM CBA3U (KOBaJ'IeHTHaSI, HOHHAas, MCTAJJINYCCKasd, BOI[OpO,Z[Ha}I) B

COCIUHEHUSIX, THUI KPHUCTAJUIMYECKON pemeéTku KOHKPETHOrO BellecTBa (aTOMHAs, MOJIEKYJISpHAs, HOHHas,




MeTaJTnyecKasi)

15 ChopMupoBaHHOCTb YMEHUH ONPEAEIATh XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COEANHEHUMN
ChopMupoBaHHOCTh YMEHUS KIACCUPUIIMPOBATE XUMUYECKHE PEAKLIUH 110 Pa3IMUHBIM IPU3HAKaM (YHCIy U COCTaBY
16 pearupyromux BeIecTB, TENI0BOMY 3G (GEKTy peakuy, U3MEHEHHIO CTENEHEeH OKHCICHUs 3JI€MEHTOB, 00PaTUMOCTH
PEaKIMK, YJaCTHIO KaTaln3aTopa)
17 ChopMupOBaHHOCTh YMEHHMH COCTAaBJIATH YPAaBHEHHS PpEAKIU pa3jIMYHBIX THUIOB, MOJHBIE W COKpAIIEHHBIC
' ypaBHEHMs peaKLUii HOHHOTO 0OMEHa, YUUTBIBAs YCIIOBUS, IPU KOTOPBIX ATU PEAKLUHU YT 10 KOHLIA
ChopMHpPOBaHHOCTE  YMEHHIH TPOBOAWUTH PEAKUUH, TOATBEPXKIAIOMIME KAYeCTBEHHBIH COCTAaB  Pa3IUYHBIX
18 HEOPraHMYECKHUX BELECTB, PACIO3HABATh ONBITHBIM IYTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB
19 CchopMupoBaHHOCTb YMEHHUI pPAaCKpbIBaTh CYLUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUIl MOCPEICTBOM
' COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCa 3TUX peaKHii
110 CdopmrpoBaHHOCTH YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT pa3IudHbIX (JaKTOpPOB
111 ChopMHUpoBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIIEHUS XMMHMUYECKOTO pPaBHOBECUS B 3aBHCHUMOCTH OT
' BHelIHero Bo3neicTBus (npunuun Jle llarense)
2 OO61ast ¥ HeOpraHMYeCKas XUMUSI
21 CdopMupoBaHHOCTh YMEHUM packpbiBaTh cMbici [lepuoanueckoro 3axona .M. MenneneeBa u JeMOHCTPUPOBATH
' €ro CUCTEMaTH3UPYIOLIYI0, OOBSICHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKIIUH
ChopmupoBaHHOCTh YMEHHH XapakTepHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX 3JeMEHTOB 1-4
nepuonoB [leproandeckoii cucrembl XuMuueckux anemeHToB .M. MenneneeBa, ucrnonb3ys NMOHSATHSA «S-, P-, d-
2.2 AJIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOUCTB XMMUYECKHUX
JJIEMEHTOB M MX COEIMHEHMI IO mepuojaM M rpynnam lleprogmyeckod cucteMbl XMMHUYECKUX AnemeHToB J[.M.
Menpeneesa
2.3 ChopMHUpOBAaHHOCT, YMEHUM XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA HEOPraHMYECKUX




BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAATH CYHICCTBOBAHHC TCHETHUYECKOM CBS3U MCKAY HCOPraHU4YCCKUMH

BCIICCTBAMHU C TIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

2.4

ChopmupoBaHHOCTE YMEHHI YCTaHABIMBATH TMPUHAJICKHOCTh HEOPTAaHMYECKHUX BEIIECTB IO HUX COCTaBy K
ornpeaenéHHOMY Kiaccy (TpyIe) CoeAMHeHUH (TPOCThIE BEIIeCTBA — METAJLIbI U HEMETAJlIbl, OKCH/IbI, OCHOBAHHUS,

KHUCJIOTHI, aM()OTepHBIE TUAPOKCH/IBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XHUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBICHHS (OpMyN BEIIECTB H
YpaBHEHUI XUMHUYECKUX peakiui, cucremarnyeckyto HomeHkiatypy (IUPAC) u TpuBHalibHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYEeCKUX BEUIECTB (YrapHblil ra3, yriaeKucislii a3, aMMHaK, raméHasi U3BecThb, HeraléHas U3BeCTh, MUTheBast

coJia, MUPUT U JPYTHE)

2.6

ChopmupoBaHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHE CBOWCTBA HEOPTraHUYECKUX
BEIIECTB Pa3NUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAaHHE TE€HETUYECKOW CBSI3U MEXIYy HEOPraHMYECKUMHU

BC€IICCTBAMHU C TIOMOIIBIO ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopmMupoBaHHOCTh YMEHUH IUIAHUPOBAThb M BBINOJIHATH XMUMHUYECKUH S3KCIEPUMEHT (pa3sioKeHUEe IepoKcHaa
BOJIOPOA B NMPHUCYTCTBHM KaTaJM3aTOpa, OMPEAETIECHHE CPEObl PACTBOPOB BEIECTB C MOMOIIBI0 YHHUBEPCAIHLHOTO
WH/MKATOpa, BIUSHHUE pa3lW4YHbIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIMM, PEeaKLUUd HOHHOro OOMEHa,
KayecTBEHHbIE peakUuu Ha cyiabdpaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHMOH aMMOHHSA, pELICHHe
OKCIICPUMCHTAJIBHBIX 3aJda4d I10 TEMaM «MeTtaniael» W «HeMeTaJ’IJ’ILI») B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30MacHOCTH MpU OOpaIleHUH C BEIIECTBAMU M JIaDOpaTOPHBIM OOOpPYIOBAaHUEM; IMPEACTABIATh PE3YJIbTaThl
XMUMHYECKOT0 3KCIIeEpUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOUIMX PeaKuil U (JOpMyIHpPOBATh BBIBOABI HA

OCHOBC 3THX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTL yMCHHf/'I CO6J'IIOII8.TB IpaBujia TIOJIB30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n Ha60paT0pHBIM
O60py,Z[OBaHI/ICM, a TaKKC IpaBHJia 06paIJ_[CHI/I}I C BCHICCTBAMU B COOTBCTCTBUU C MHCTPYKHUAMHU IIO BBINTOJIHCHHIO

J'Ia60paTOpHBIX XUMHUYCCKHUX OIBITOB

2.9

CpopMHUpPOBAaHHOCT, YMEHUN XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JeKallue B OCHOBE IMPOMBIIUICHHOTO

MOJIy4YEHUsI CEpHOM KHCIIOTHI, aMMHUaKa, a Takke COPMUPOBAHHOCTD MPEACTABICHHUHM 00 00X HAYYHBIX MPUHIUIIAX




1 3KOJOTHYCCKUX Hp06HCMaX XUMHYCCKOTI'O MMPOU3BOACTBA

XUMHS U )KU3HB. PacyéTrl

3.1

ChopMupOBaHHOCTD TMPEACTABICHUA O XUMHUYECKOW COCTABIIIONICH €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POJIU
XMMUU B TIO3HAHUU SIBJICHUN NPUPOABI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (PyHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOAMMOMN JJIsl pelleHHs] MPAKTUYECKUX 3a/1ad U SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3/I0POBBIO M IIPUPOTHON cpefie

3.2

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ KPUTHYCCKN AHAJIIM3UPOBATH XUMHUYCCKYHO I/IHCI)OpMaI_[I/IIO, INoJIy4acMyr0 U3 Pa3HbIX

HCTOYHUKOB (CpeICcTBa MACCOBOM KOMMYHUKAIIUU, CeTh VIHTEpHET U IpyTue)

3.3

CdopmupoBaHHOCTh YMEHMI COOIIOIATH MPaBUiIa SKOJIOTHUYECKH 11eJeco00pa3HOro MmoBeJAeHH B ObITY U TPYAOBOI

ACATCIIbHOCTU B LCJIAX COXPAaHCHUS CBOCTO 310POBbA U Opr>KaIOIHeﬁ HpHpOI[HOﬁ Cp€abl

3.4

Oco3HaBaTh ONACHOCTh BOSHGﬁCTBHH Ha XXMBBIC OPraHHU3MbI OHpeI[eJIéHHI)IX B€IICCTB, ITIOHMMAas CMBICJI ITOKa3aTCIIAd

HHK, MOSICHATH HAa NpUMEpPaAX CITOCOOBI YMCHBIICHUA U NPCAOTBPALICHUA UX BPCIHOI'O BO3JICHCTBHS Ha OpTraHnu3mM
YCJIOBCKa

3.5

CpopMUpPOBAaHHOCT, YMEHHUM TPOBOJUTH BBIYUCICHUS C HCIOJb30BAaHUEM IOHATHS «MaccoBasi JIOJS BEIIECTBA B
pactBope», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BEMA Tra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, TEIJIOBOTO

3(1)(beKTa pPCaKu Ha OCHOBE 3aKOHOB COXPAHCHU MACChI BEIICCTB, ITPEBPAIICHUA U COXPAaHCHUS SHECPTUU




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoaubie | Ipaktirieckue iy'lennﬂ :)Iﬁl(};ll)’.OBaTeJIbeIe
padoTsbI padoThbI pecypest
1 [Ipenmer oprann4eckoi XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
Teopus cTpoeHUs OpraHUYeCKUX
2 coequnenuii A. M. Bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenne o KnaccupuKaum
3 opraHuueckux BemiectB. Homenkmnarypa 1
(cucTematuyeckasi) U TpUBUAIIbHBIE
Ha3BaHUS OPTraHMYECKHX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH psifl
5 MertaH 1 3TaH — NPOCTEUILNE 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1
7 OTWIIEH U ITPONMIIEH — MPOCTEMNIINE 1
IIPEJICTABUTENIN AJIKEHOB
8 [IpaxTuueckas padora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CUHTETHYECKOTO Kay4uyKa 1 Pe3HHbI




AJIKMHEBI: COCTaB M 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYSCKUN PsiT. ATICTHIICH —
MPOCTEUILNN MTPEACTABUTEND AIIKUHOB

1 Brruncienus no ypaBHeHHIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH301 ¥ ToNTyosn. TOKCHYHOCTD
apeHoB

13 I'eneTudeckas cBsI3b yIrieBOJOPOIOB,
MIPUHAICKANTNX K PA3IMYHBIM KJIaccaM
[TpupoaHbIEe ICTOYHHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHBIC
ras3bl, He()Th ¥ MPOYKTHI €€ nepepaboTKu
[TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE
ra3bl, He)Th ¥ MMPOTYKTHI €€ mepepaboTKu

16 KonTponbnas paboTa mo pazaeny
«YTIIeBOIOPOIBI»

17 [IpenenvHBIC OTHOATOMHBIC CITUPTHI:
MeTaHoJ 1 3TaHoll. BogopoaHas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTITUKOJIb |
TIIUIEPUH

19 ®DeHo: CTPOSHUE MOJIEKYIIBI, PU3HUECKUE
¥ XUMHYECKUE CBOWCTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMaIbIeTu |
aneTanbaerul. AIeToH

21 O1HOOCHOBHBIE MTPEICIIbHBIC KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAs

22 [TpakTnueckas padora Ne 2. «CoticTBa




pacTBOpa YKCYCHON KHUCIOTBI»

23

CTCapI/IHOBaH " OJICUHOBAas KUCJIOTHI, KaK
MMPEACTAaBUTEIN BBICIHINX Kap6OHOBBIX
KHCJIOT

24

Mpbuta Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ACHCTBHE

25

CrnosxHble 3(Upbl KaK MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. [ MIPOIU3 CIIOKHBIX

3¢upoB

26

JKupsl: ruapOIHN3, MPUMEHEHUE,
Ouoaoruueckas poJib KUpPOB

27

VYraeBoJbl: cocTaB, KilacCu(pUKaLus.
Baxxueiinue npencTaBuTeNn: riIr0Ko03a,
¢dpykTo3a, caxaposza

28

Kpaxman u nemirono3a Kak IpupoJHbIe
MIOJINMEPBI

29

KontponbHas paboTa mo pazueny
«Kucnopoacoaepsxaiiue OpraHn4ecKue
coenuHeHUs»/ Beepoccuiickas
mpoBepouHas paboTa

30

OO6111ast XxapaKTepUCTHKA a30TCOIEPKAIINX
OpPTaHUYECKUX COCIMHEHUIA /
Bcepoccuiickas mpoBepodHas padboTa

31

AMHHBIL: METHJIAMHAH U aHWINH

32

AMUHOKHCIOTHI Kak aM(oTepHbIe
OpraHUYecKHe COeUHEHUs, UX
ononoruueckoe 3HaueHue. [lenTuant.
benku kak npupoaHbie




BBICOKOMOIJICKYJIAPHBIC COCIUHCHUA

OCHOBHBIC TOHATHS XUMHH

33 1
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUI
OcHOBHBIE METO/IBI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX CO€JUHEHUM. 1

HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB 10

[TIPOT'PAMME

34 3 2

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBI
10 KUIACC
Kon . .
IIpoBepsiemble npeMeTHBIE Pe3yIbTATHI 0CBOCHUSI 0CHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeAHEro
TIPOBEPHEMOTO 00111er0 00pa3oBaHuA
pe3yJjbTara
1 TeopeTnueckre OCHOBBI OpraHUYECKON XUMHUH
CdopMHpOBaHHOCTh MPEJCTABIEHUNH O XMMHYECKOM COCTaBISIOLIEH €CTeCTBEHHOHAYYHON KapTUHBI MHUpa, POJIH
11 XUMHUH B TIO3HAHUU SBIEHUI MPUPOIBI, B POPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€ (YHKIIMOHATHHON
' IPaMOTHOCTH, HEOOXOAUMOW JIsi peIIeHUs] MPAKTUYECKUX 33a/a4 U KOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 37I0POBbIO M MIPUPOJHOM Ccperie
Brnanenune cuctemMoil XWMHWYECKMX 3HAHHMMA, KOTOpas BKJIIOYACT: OCHOBOIMOJIATAIONIME TOHATHS (MOJEKyIa,
BaJICHTHOCTh, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHMs, XUMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
12 MOJIIpHBIA 00BEM, YIIIEpOJHBIN CKeNeT, (YyHKIMOHANbHAS TPYIINa, paAuKal, H30MEpHsl, U30MepPbl, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- M a30TCOJEpIKAIINE COCTUHEHUs, OMOIIOTUYECKN aKTHBHBIE BELIECTBA
(YyraeBopl, )KUpbI, OEKK), MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BEBICOKOMOJIEKYJISIPHBIC COSAUHEHMS); TCOPHH U
3aKOHBI (TEOpHsl XHMHYECKOTO CTpoeHHsl opraHumdeckux BemectB A.M. byriaepoBa), 3akOHOMEPHOCTH,




CUMBOJIMYECKUHN SI3BIK XUMUH, (DaKTOJIOTHUECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOITYYCHHH U 0€30MacHOM
WCITOJIb30BAaHUH BAKHEUIINX HEOPTaHUYECKHUX M OPTaHMYECKHX BEIIECTB B OBITY M IMPAKTHYECKON JESITEIBHOCTH

YCJIOBCKA

13

C(bOpMI/IpOBaHHOCTL YMGHHP'I BBIABJIATE XAPAaKTCPHBIC IMPU3HAKH HOHSITI/If/’I, YCTaHAaBJIMBATb HUX B3aUMOCBA3b,
HCIIOJIL30BATh COOTBCTCTBYIOIIUC IIOHATHA IIPU ONMCAHHWU COCTaBa, CTPOCHHA H HpeBpaH_[eHI/Iﬁ OpPraHn4yeCKux

COEIMHEHNN

14

c(OpPMUPOBAHHOCTh YMEHHI HCHOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY JJisi COCTaBICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (pOpMyNT OpraHuYecKuX BEIIECTB U YPaBHEHHH XUMHUYECKHX PEaKIui,
M3TOTaBIUBATH MOJIEIM MOJIEKYJI OPraHUYECKUX BEIIECTB JIJISl WIUTFOCTPALIMKM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO

CTPOCHHS

15

CdopMUpOBaHHOCTh YMEHHI YCTAaHABIMBATH MPUHAIIIC)KHOCTh U3YUYCHHBIX OPraHMYECKHUX BEIICCTB 10 UX COCTaBy U
CTPOCHHUIO K ONpENeIEHHOMY Kjaccy (Tpylie) COeQUHEHHH (yrieBOJOpOJbI, KHUCIOPOA M a30TCOJEpIKallue
COETMHEHUS, BBICOKOMOJIEKYNISAPHBIE COCAMHEHHUS), JaBaThb MM HAa3BaHUS IO CHCTEMaTHYECKOW HOMEHKIAType
(IUPAC)

15

C(I)OpMI/IpOBaHHOCTB YMCHHA ONPCACIIATL BUIBI XHUMHUYECKOH CBSA3H B OpraHu4YCeCKUX COCAUHCHUIAX (O,[[I/IHapHBIe n

KpaTHbIE)

1.6

CdopMupoBaHHOCTh YMEHUS NMPUMEHSTH: MOJIOKEHUS TEOPUM CTPOEHMsI opraHuueckux BemiectB A.M. byrieposa

JUIA 0OBSACHEHHS 3aBHCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS, 3aKOH COXPaHCHHUA MAaCChl BEIICCTB

VYrneBopopoasl. Kucnopoaconepskamiye U a3oTcolepskallie OpraHH4ecKhe COeIMHEHHs. BbICOKOMOIeKyspHbIe

COCAMHCHUA

2.1

CdopMUpoBaHHOCTh YMEHHI MPHUBOIUTH TPUBHUAIBHBIE HA3BAHUS OTACIBHBIX OPTaHUYECKUX BEIIECTB (ITHIICH,
MIPOTHJICH, alEeTUJICH, STUJICHTIUKOJb, TIUIEpHH, (EeHON, GopMambIeru, aneTaibJAeThu/l, MypaBbHUHAs KHCIIOTA,

YKCYCHAs KHUCJIOTA, OJICKMHOBAA KHUCJIOTA, CTCApUHOBAA KUCJI0TA, I'IFOKO34, (bpyKT03a, KpaxmaJi, IeJUIr0JI03a, FJII/ILII/IH)

2.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaTh COCTAB, CTPOCHUC, (1)I/I3I/IquKI/IC 1 XUMHYECKHUE CBONCTBA TUIIMYHBIX

HpeHCTaBHTGHeﬁ Pa3IMYHBIX KJIAaCCOB OPraHUMYCCKHUX BCHICCTB (MeTaH, OTaH, OTWJICH, IIPOIIWJICH, AalCTHJICH,




Oyraauen-1,3, metunOyraauen-1,3, 6eH301, METaHOM, 3TAHOJ, ITUJIICHIINKOIb, TIUIEPUH, (EHON, aleTaabICTH]I,

MypaBbHHAs U YKCYCHasl KUCIIOTBI, TJIF0K03a, KpaxMall, LIeJUII0J103a, aMUHOYKCYCHAs KMCII0Ta)

2.3

C(bOpMI/IpOBaHHOCTL YMCHHUA WIUIIOCTPUPOBATL TCHCTUUYCCKYIO CBA3b MCKAY THUIIMYHBIMU MPECACTABUTCIIAMUA
pPas3IM4YHBIX KJIAaCCOB OpPraHUYCCKUX  BCIICCTB YPABHCHHAMH COOTBETCTBYIOIIHUX  XHUMHUYCCKHUX peaKI_[I/Iﬁ C

UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BATh HMCTOYHHKH YTICBOAOPOIAHOTO CHIphs (HE(DTh, NMPUPOAHBIN a3,

yroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHUECKOE MPUMEHEHHE MTPOIYKTOB NEpepadOTKU

XUMUS U )KU3HB. PacuéThl

3.1

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BIaACTb CHCTEMOM 3HaHHMI 00 OCHOBHBIX METOAAaX HAYYHOI'O IIO3HAHUS, UCII0JIb3YCMBIX
B XUMHHU 1IpU HU3Y4YCHHU BCIICCTB U XHUMHUUCCKHX SIBIICHUI (Ha6J'IIO,I[CHI/IC, H3MCPCHUEC, OKCIICPUMCHT,
MOI[GJIHpOBaHI/IC), HCII0Jb30BATh CHUCTCMHLBIC XWMHWYCCKHUC 3HAHUA OJId IIPHUHATHA pGIHeHI/Iﬁ B KOHKPCTHBIX

JKNU3HCHHBIX CUTYyallMAX, CBA3AHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh yMEHHM COONIOAATh TMpaBWJIa TIOJMB30BAaHUS XUMHYECKOW TIOCYAOM H  J1a00paTOpHBIM
000pyI0BaHKEM, a TaK)Ke MpaBHIa 0OpaIEHUs C BEIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMU IO BHIMIOJTHEHHUIO

a00PATOPHBIX XUMUUYECKHUX OTBITOB

3.3

CdopMupoBaHHOCTh YMEHHM MJIAHUPOBATH U BBINOIHITh XUMUYECKHI 3KCIIEPUMEHT (IIPEBPALLEHUSI OPTraHUYECKUX
BEILECTB IIPU HArpEeBAHUM, IOJTYYEHUE ITWICHA W U3yYEHUE €ro CBOMCTB, KaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX
BEILIECTB, JI€HATypalus OeJIKOB NPH HarpeBaHUU, LIBETHbIE peaKMi OEIKOB) B COOTBETCTBUU C MPABUIAMU TEXHHUKH
0€30MacHOCTH MpU OOpallleHHH C BeUIeCTBaMU M JaOOpaTOpPHBIM O0OpYIOBaHHMEM; MPEACTABIATH PE3YJIbTaThl
XUMHYECKOT0 AKCIIEpUMEHTa B (hOpMe 3alKicH YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUM U (pOpMynHpoBaTh BHIBOJBI

Ha OCHOBC 3TUX PC3YIILTATOB

3.4

ChopMHUpPOBAaHHOCTH YMEHUM MPOBOJIUTH BBIYUCICHUS IO XUMUYECKUM YPaBHEHUAM (MaccChl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEAKIMH IO M3BECTHBIM Macce, 00BhEMY, KOJWYECTBY OJHOTO W3 HMCXOJHBIX

BEIIECTB WJIM MPOJIYKTOB PEAKIIMH)

3.5

ChopMupoBaHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATh XUMHYECKYIO HWH(OPMAILHIO, MOJIyYaeMYl0 W3 Pa3HBIX




UCTOYHHUKOB (CpeJCTBa MaccoBOW MH(pOpMaLnu, ceTh IHTEepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCTh YMEHHUH COOMIOATh MPaBHIIa YKOJIOTHYECKHU 11€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JICATEIIbHOCTU B LESAX COXPAHEHHUS CBOETO 3/I0POBbA U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh
BO3JCHCTBUSL HAa JKMBBIE OPraHU3MBbI OINPEACIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMmbica nokasarens [IJIK
(mpeAensHO JOMYCTUMON KOHIICHTPAIIMH), MOSCHATh HA MPUMEPaX CIOCOObI YMEHBIICHUS M MPEIOTBPAIICHUS UX

BpPCAHOI'O BOSI[GP’ICTBI/ISI Ha OpraHu3M 4YCJIOBCKa




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMHUECKUH 3JIeMEeHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepunonuueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOECHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M UX COCTUHEHUH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menaeneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKast CBA3b, eé
BUJbI, MEXAaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3H. BOI[OpO,Z[Ha}I CBA3b

BajieHTHOCTB. DIEKTPOOTPHUIIATETIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
WcTruHHbBIE U KOJTOUIHBIE PACTBOPBI.
MaccoBas 10Jis BelllecTBa B pacTBOPE




Krnaccudukanus u HomeHkIaTypa
HEOpraHUYeCKUxX coeqruHeHuil. ['eneTnyeckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3IUYHbIX
KJIaCCOB

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLEHUS SHEPTUH ITPU
XUMHUYECKHUX PeaKLUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIuU.
XHUMHUYECKOE PAaBHOBECHE

10

[Ipaktuueckas pabora Ne 1. «Bnusnue
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PeaKIum»

11

DnexTponuTrdeckas qucconuanus. [Torstuie
0 BoJlopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHn4Y€CKUX U HCOPraHMYCCKUX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTENHHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIIaBoB M paCTBOPOB COJIEH

13

KontponbHas pabota 1o pasneny
«Teopernyeckre OCHOBBI XUMUM

14

Mertansl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aTomoB. O0mre Gpu3nIecKre CBONCTBA
METAJIJIIOB




15

CrnnaBel METAJUIOB. DJIEKTPOXUMUYECKUH Psifg
HanpsHKeHUH MeTalyIoB

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HaTpUid, Kajaui, KaJIbLIMI, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEINMHEHUN

18

XnMHYecKre CBOMCTBA ITMHKA, YKele3a U UX
COEIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamib»"

20

HeMeTaJIJIBI, UX IIOJIOXKCHUC B
[Tepuonnueckoit cucTeME XUMHUYECKHX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AIoTpOonus HEMETAUIOB (Ha IPUMEPE
KHUCJIOpoJia, cepbl, hocdopa U yriaeposaa)

22

XHUMUYECKUE CBOMCTBA FaJIOT€HOB, CEPBI U UX
COEIMHEHUN

23

XuMuyeckue CBOMCTBa a30Ta, pochopa u ux
COCIUHEHUI

24

XUMHUYECKUE CBOMCTBA YIJIEPOIa, KDEMHHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHENIIMX HEMETAIIIIOB U UX
COEIMHEHUN

26

O0001IeHre 1 cucTeEMaTU3alysI 3HaHUH 110




TeMe «HemeTamisl». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemienne

27 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1
"Hemeramisr"»

28 KonTponbnas pabota o remam «MeTaish» 1
n «HemeTamiby

29 Heopranuueckue u opraHuyecKue KUciaoThl. 1
Heoprannueckue u opraHn4eckre OCHOBaHMS
AmdoTtepHble HEOPraHMYECKUe U

30 OpraHuy4eckue coeJMHeHus. I enernyeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponp xuMun B 00ecriedYeHHH SKOJIOTHIECKOI,

31 SHEPTEeTUYECKON U MTUIIEBOI O€3011aCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 001X HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIIIIEHHOTO [TOJIYy4YeHUs 1
BaXHEUIIINX BEILECTB

33 YesnoBek B MHUpE BEILIECTB U MaTepUaioB

34 XuMHUS ¥ 310pOBbE YETIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NporpamMmmMmasl CpeaHEro 06mer0 OﬁpaSOBaHI/IH

TGOPCTI/I‘ICCKI/IG OCHOBBI OpFaHH‘ICCKOﬁ XHUMHNHU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIIGHUWA TpUPOIBbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHOM TI'PAMOTHOCTH, HEOOXOIMMOW JUIS
pelIeHUs TMPAKTUYECKUX 3a7ad M OSKOJOTHYECKH O00OOCHOBAHHOTO

OTHOILICHMUS K CBOEMY 3JOPOBbIO U HpHpOI{HOﬁ cpeac

Bnanenue cucremMoil XMMHYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIOJIAraroIIue MMOHSATHUS (Monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHMS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEleT,
(byHKIIMOHATBHAS rpyimna, paaukan, U30MEpPHUS, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOIA- U
a30TcoJepKaIlUe COSAUHEHHs, OMOJOTMYEeCKH AaKTHUBHBIE BelIeCTBa
(yrmeBompl, KUpBI, OEJNKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUS); TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHs opraHudeckux BemiectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU, (PaKTOIOTUYECKUE
CBEICHMS O CBOICTBaxX, CcOCTaBe, TOAy4YeHUH U Oe30MmacHOM
WCTIONB30BAaHUM BAXKHEWIIMX HEOPraHWYECKUX U  OPraHMYECKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHblE MpPHU3HAKU
MOHATUM,  yCTAaHABIMBAaTH WX  B3aMMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIIME IIOHATHUS IPU OIMCAaHUU COCTaBa, CTPOCHUSA U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX COeIMHEHMI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

1

1.1

1.2

1.3

14

c(hOpPMHUPOBAHHOCTh YMEHUI HCIIONH30BATh XUMHUYECKYI) CUMBOIIUKY
JUIS. COCTaBIIEHUS MOJEKYJISPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIUi, H3TOTaBIMBATh MOJICIIH MOJICKYJT OPTaHHYECKUX
BEIIECTB I WIJUTFOCTPAIIMU WX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTpOCHHS




15

ChopMUPOBAaHHOCTH ~ YMECHHH  yCTaHABIWBATh  MPHHAUICKHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCIICCTB II0 HMX COCTABY U CTPOCHUIO K
onpeneaéHHOMY Kilaccy (TpyIne) COeAMHEHUH  (YIJIeBOJOPOIbI,
KHCJIOPOA W a30TCOACPIKAINE COCAMHEHUS, BBICOKOMOJICKYIJISIPHBIE
COCJMHEHUS), JlaBaTh WM  Ha3BaHUS 10  CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

15

ChopmMupoBaHHOCTH YMEHUSI OMPENEISITh BUIbl XUMUYECKON CBSI3U B

OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIC U KPATHBIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS IPUMEHSATH: TOJOXKEHUS  TEOPUH
CTpoeHusi opranudeckux BemiectB A.M. BytnepoBa ans oObscHeHUs
3aBUCHUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

er'ICBOI[OpOI[BI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIINC

OpraHu4YCCKHUC COCINHCHUA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHUAJIbHBIE Ha3BaHUS
OT/ENbHBIX OPraHMYECKHUX BELIECTB (ITUJICH, MPOINMWJIEH, aleTHJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHon, (opManbIerns, aueTaabAerun,
MypaBbMHAs KHUCJIOTA, YKCYyCHAas KHCIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasl KHCIOTa, TJIOKO3a, (GPYyKTO3a, Kpaxmal, IeJUIr0Jo3a,

TJIAIIAH)

2.2

CpopMHUpPOBAaHHOCT, YMEHUN XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKkue W XUMUYECKHE CBOMCTBA THUMUYHBIX IPEICTaBUTENICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, ATaH, STHUJIEH,
MpomnujeH, amneTuieH, OyramueH-1,3, merunOyranuen-1,3, OeH3zou,
METaHOJ, ATaHOJI, dTUJICHTJIUKOIb, TIUIEPUH, (HEHON, aleTalbIACTU/I,
MypaBbHMHAs M YKCYCHasl KHUCIOTHI, TJIFOKO3a, KpaxMaj, IEJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKIY  TUINHYHBIMU  MPEACTABUTEIIIMU  PAa3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX

peaKIMii C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOpMYII

2.4

CdopmupoBaHHOCTD yMEHUS XapaKTepHU30BaTh HMCTOYHUKH
YTJIEBOJIOPOHOTO CHIPhsS (HEDTH, MPUPOIHBIN Ta3, Yrojhb), CIIOCOOBI UX

nepepa60TI<H U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U )KN3HL. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHUM BIAJETh CUCTEMOMN 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAHUS, UCIIOJIB3YCMbIX B XUMUU IIPHU U3YUCHHUU




BEIIECTB W XUMHUYECKUX sBIEHUN (HAOMIOIEHHWE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICIIUPOBAHUE), HCII0Ib30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWSA JUIsI TPUHATUS PEIICHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHH COOJIIO/IaTh TPaBHIA TOJB30BAHUS
XUMHUYECKON TOocynoil u 1abopaTopHbIM OOOPYIOBaHHMEM, a TaKXKe
MpaBuiia OOpallleHusl C BEIECTBAMHU B COOTBETCTBHM C MHCTPYKLUSAMU

110 BBIITOJIHCHHUIO HﬁGOpElTOpHBIX XUMHUYCCKHUX OIIBITOB

3.3

ChopMHPOBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMOIHATh XUMHYECKUI
OKCIICPUMCHT (HpeBpaIlIeHI/ISI OpraHN4YCCKUX BCUICCTB IIPU HAI'pCBAHUH,
MOJTyYeHHE STUIICHA M U3YyYCHHE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIIUU
OpPraHMYEeCKUX BEUIECTB, JEHATypauusi OEIKOB NpU HarpeBaHMHU,
[BETHBIE pPEAKIMH OEJIKOB) B COOTBETCTBHHM C NpaBHJIAMU TEXHHKH
0€30MacHOCTH TpH OOpaIleHUH C BEIIECTBAMH M JabOpaTOPHBIM
o0opynoBaHUEM; [PEACTABIIATh pE3yIbTaThI XUMHUYECKOTO
IKCIIEpUMEHTa B (OpME 3aluch YpaBHEHUIH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ u Q)OpMYHI/IpOBaTB BBIBOJbI Ha OCHOBC OTUX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOIYKTa PEAKIINH TI0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OHOTO

N3 UCXOAHBIX BCIICCTB UIIU ITPOAYKTOB peaKI_[I/II/I)

35

CdopmupoBaHHOCTh YMEHUI KPUTHUYECKHU aHAJIN3UPOBATh
XUMHUYECKYI0 HMHQOpPMAIMIO, IMOJYy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoi nHGopManuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh yYMEHUH COOIOAATH MpaBHJa SKOJIOTUYECKH
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIBHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYXAIOLIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMNACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI
OINpEACIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAsl CMBICI MOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
MpUMepax CrocoObl YMEHBIICHHUS W TPEJOTBPAIICHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M 4YCJIOBCKaA

11 KJIACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus




pe3yJbTara

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bnanenune cucremMoll XMMHYECKHMX 3HAHUM, KOTOpAsh BKIKOYAET:
OCHOBOIIOJIATAlONIME  MOHATHS  (XUMHMUYECKHIl  3JIEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKA aTOMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIM aTOMOB,
HOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb, CTEIEHb
OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKAs peléTKa, THIbl XUMHYECKHX peakiui
(OKHCIUTENBbHO-BOCCTAHOBUTENbHbBIE, 3K30- M HHAOTEPMHUYECKUE,
peaKku MOHHOTO OOMEHa), PacTBOpP, DIEKTPOJIUTHI, HEITEKTPOIHTEHI,
ANEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON peaklMu, XUMUYECKOE pPaBHOBECUE); TEOPUU U
3aKOHBI (TEOpUs 3JIEKTPOIUTHYECKOM auccounanuu, [lepuonndeckuit
3akoH [I.J. MeHnneneeBa, 3aKOH COXpaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3BIK XUMHHU, (PAKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAX,
COCTaBe, NOJYYeHHH U O€30MaCHOM HCIOIb30BaHUN BaKHEHIINX
HEOPraHMYeCKUX BELIECTB B OBITY W MNPAKTUYECKOH AEATENbHOCTU

YCJIOBCKa

1.2

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABIIATE XapPAKTCPHBIC IIPU3HAKHW U
B3aUMOCBA3b HU3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC
IOHATUA TIIPpU OINUMCAHUHU CTPOCHHUA U CBOICTB HCOPTaHUYCCKUX
BCIICCTB U HX HpGBpﬁHIGHHfI; BBIABJIATE B3aWMMOCBA3b XHMHUYCCKHUX
3HaHUH C INOHATHUAMU u MMPpEaACTaBJICHUAIMU ApYyTrux

C€CTCCTBCHHOHAYYHBIX ITPEIMETOB

13

BnaneHne OCHOBHBIMM METOaMH HAaYYHOI'0O IIO3HAHUA BCIICCTB H
XUMHUYECKHX  SBJICHUM (Ha6JIIO,Z[eHI/Ie, HU3MEPCHUEC, OKCIICPUMCHT,

MOI[CJ'II/IPOBaHI/Ie)

14

CdopmMupoBaHHOCTh YMEHMUH ONPEIENATh BaJeHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX DJIEMEHTOB B COEIUHEHUAX pa3InYyHOTO
cocTaBa, BMJl XHUMHUYECKOW  CBSI3M  (KOBaJE€HTHAs,  MOHHaf,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAILTMYECKON
pPEeMIETKH KOHKPETHOTO BellecTBa (aToMHasi, MOJIEKYJsIpHasi, MOHHa,

MeTaJTHIeCKas)

15

CdopmMupoBaHHOCTh YMEHUHN OIpPENENsATh XapaKTep Cpeabl B BOAHBIX

pacTBOpax HCOPraHNICCKUX COeIMHEHMI

1.6

ChopMHpPOBaHHOCTE ~ yMEHHUS  KJIacCU(QHUUIMPOBaTh  XUMHUYECKHE
peakuuu 1o pa3IMYHbIM IPU3HAKaM (YUCITY ¥ COCTaBY pearupyromumx

BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuy, H3MEHEHHIO CTeTeHEn




OKHCIICHUS 3IIEMEHTOB, o0paTtumMocTu peaKiuu, Y4acTHIO

KaTajan3aropa)

1.7

ChopMUpOBaHHOCTb ~YMEHMH  COCTaBJIATh  YPAaBHEHUS  peakLui
pPa3JIMYHBIX TUIIOB, IIOJHBIE W COKpAIlCHHBIC YpPAaBHEHUS pEaKUuil
MOHHOTO 0OMEHA, YUUTBIBAsL YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU HIYT

JI0 KOHIIa

18

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
KaueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHHMYECKUX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHHI PACKPHIBATh CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX peakuui MOCPEICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OanaHca 3THUX peaKuHﬁ

1.10

ChopmupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTHU

XUMHYECKON peakliy OT Pa3InYHbIX (PaKTOPOB

111

ChopmupoBaHHOCT, ~ yMEHHUH  OOBSCHITH  XapakTep  CMEMICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jle latenbe)

O6u1a51 1 HCOPraHUYCCKasA XUMUI

2.1

CdopMUpOBaHHOCT, YMEHHI packpbiBaTh cMbica [lepuogmdeckoro
3aKO0Ha JI.. Menneneesa u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIIY1O, O6T>5ICHI/ITCJ'IBHYI-O 151 MMPOrHOCTUYCCKYIO

byHKIIN

2.2

CchopMupoBaHHOCTh YMEHHH XapaKTepH30BaTh IEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX »3jJeMeHToB 1—4 mnepuonoB Ilepuoanueckoit
cUCTeMbl XuMHueckux »dneMmeHToB J[.M. MeHneneeBa, wuCHoab3ys
NOHATHA «S-, P-, O-dJEKTPOHHBIE OpOHTANINY, <«IHEPreTHYECKUE
YPOBHH»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB UM MX COEIUWHEHUI 10 MepuojiaM M TpymraM

[Iepnonnueckoii cucreMbl XuMudeckux nemeHToB .M. MenneneeBa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB PA3JINYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYECKUMU  BEHIeCTBAMH € TIOMOIIbIO  YpaBHEHUI

COOTBCTCTBYOIINX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupoBaHHOCT, ~ YMEHMI  yCTaHaBIMBAaTh  MPHHAJUICKHOCTD

HEOPraHUYECKUX BEIIECTB IO HUX COCTaBY K ONPEACTIEHHOMY KJaccy




(rpynme) coenuHEHHU# (MPOCTHIC BEIIECTBA — META/UTBl M HEMETaJlIbI,

OKCH/IbI, OCHOBaHUSI, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHHM HCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY
JUISE  COCTaBlieHUST (OpMyN BEIIECTB W ypaBHEHUH XUMHUYECKUX
peakuuii, cuctematnyeckyto HomeHkiaatypy (IUPAC) u TpuBuagbHbie
Ha3BaHMs OTHENbHBIX HEOPraHMYECKHUX BelIeCTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BeCTh, HeramiéHas HW3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHHE  TCHETUYCCKOW  CBS3HM  MEKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOINBIO  ypaBHEHHU

COOTBCTCTBYIOIIHNX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopmupoBaHHOCTH YMEHMI MJIAHUPOBATh U BBHIOTHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jioKEHHE IEpOKCHIa BOJOpOJa B IPUCYTCTBUU
KaTajau3aTopa, OINpEAeJeHUE CpPeAbl PACTBOPOB BEIIECTB C MOMOUIbIO
YHHUBEPCATbHOTO HWHAMKATOPA, BIMSHHE pPA3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOIO OOMeHa,
KauecTBEHHbIE PeaKluu Ha Cyab(aT-, KapOoHaT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE HKCIEPUMEHTaJIbHBIX 33Jad MO TeMaM
«Metamnel» n «HemeTanabl») B COOTBETCTBUU C MpaBUIIaMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHWH C BeIIeCTBAaMH M JIaOOPAaTOPHBIM
000py/JI0BaHUEM; IIPEJICTaBIISATh pe3yNbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amuCH YpPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ u (bOpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBC 3TUX PC3YJILTATOB

2.8

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMHUYECKON TOCynoil M 1abopaTopHBIM OOOpYIOBAaHUEM, a TaKkKe
MpaBmiia oOpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIHSIMU

110 BBIITOJTHCHUIO na60paT0pr,1x XUMHUYECKHUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapakTepu3OBaTb  XHUMHYECKUE
IIPOLIECCHI, JIEKAIIME B OCHOBE IMPOMBIIIJIEHHOIO MOJIY4YEHHUs] CEepHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpPEACTaBICHUI 00
O0IMX HAay4HBIX MNPHUHIMIAX M  IKOJOTHYECKUX  mpoliemax

XUMHYECCKOTO ITPOU3BOACTBA

XUMHUS U KU3HL. PacuéTol

3.1

ChopMHUpPOBAHHOCTH TPEACTABICHUN O XUMHUYECKOW COCTaBJISIOIICH

€CTeCTBEHHOHAyYHOW KapTUHBI MHpa, pOJM XHUMHUU B [O3HAHUU




SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOAMMOUN st
pelleHrs TMPAKTUYECKUX 3aJad M HKOJIOTMYeCKd OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 37I0POBbIO U MIPUPOJHON cpefie

3.2

CdhopmupoBaHHOCTH yMEHUI KPUTUYECKHU aHAJIN3UPOBATh
XUMUYECKYI0 HH(pOpMALMIO, I0JIy4aeMyK W3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOl KOMMYHUKAIMH, Ce€Th VIHTEpHET U 1pyrue)

3.3

ChopmupoBaHHOCTE yMEHHI COOMIOATh TPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MOBENCHUs B OBITY M TPYAOBOH NEATEIHHOCTH B
LEISIX COXPAaHEHHUS CBOErO 3J0POBbsl M OKPYXKAIOLIEH MPUPOTHON

cpenpl

3.4

Oco3HaBaThb OMAaCHOCTh BO3JECHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 11K, nosacHsaTe
Ha MPUMEPax CIIOCOObI YMECHBIIICHUS ¥ MIPESIOTBPAIIICHHS UX BPEIHOTO

BO3JICHCTBHUS Ha OpraHu3M 4YCJIOBCKaA

35

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSTHS «MaccoBasi JIOJISI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelIeCTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TerIoBoro 3¢ @dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCCHI

BCIICCTB, ITPCBPAIICHUA U COXPAaHCHUS SHCPTHUU




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKRAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHUH

11

Hpez[MeT OpFaHquCKOﬁ XUMHUHU: €€ BO3HHUKHOBCHHEC, PasBUTUC U 3HAYCHUC B
IMOJIY4YCHHHU HOBBIX BCHICCTB U MATCPUAIIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKUX

coenuHenuit A.M. bytiepoBa, €€ OCHOBHbBIE IIOJIOKEHHUS

1.2

CrpykrypHble (OpMysbl OpraHMYecKMX BellecTB. [‘omosorus, wu3oMepus.
XHUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIE U KPAaTHBIE

CBA3U. HpeHCTaBHCHI/IC (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHn4CCKHX BCIUICCTB

13

Homenknarypa opraHuyeckux COeIMHEHUH (CUCTeMaTHyecKas)) U TPUBUAIbHbBIE

Ha3BaHUS Ba)KHEUIIIMX HpeHCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKUX BCHICCTB

YrneBoiopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKUH psii. MeTaH U 3TaH — pocTenime
NPEJICTABUTENIN AJIKAaHOB: (U3MUYECKHE M XUMHYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U rOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. ODTWUIEH M NPONWIEH —
pocTeilliie MpeaCcTaBUTENN AalIkeHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuMu TUJIPUPOBAHMS, TAJIOTCHUPOBAHMS, TUIApATAllUU, OKUCICHUS U

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

2.3

Ankaguensl: OyragmeH-1,3 u mermnOyraameH-1,3: cTpoeHme, BaXKHEHIINE
XUMHYECKHE CBOMCTBA (peakius noaumepusanun). Ilomyuyenue cMHTETHYECKOTO

Kay4yyKa U pe3UHBI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHHN Psifl. ALETUTICH —
MPOCTEUIINN TPEACTABUTENh QJIKHHOB: COCTaB, CTPOCHHE, (PUIHUECKHE |
XUMHUYECKHE CBOMCTBA (PEaKIMu TUIPUPOBAHHS, TAIOTE€HUPOBAHUS, THIPATAIIUH,

TOpeHHs ), MOJyuYeHUe U MPUMEHEHHE

2.5

Apensl. benszon: coctaB, cTpoeHHe, (PU3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakiuu raJloreHupoBaHMs U HUTPOBAHMS), OJIy4YeHUE U IpuMeHeHue. Tomyod:
cocTaB, CTpoeHHe, (u3MyeckMe M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMUS), MOJy4ye€HUE M TpuUMeHeHue. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBA3b MEXIy YIJIEBOAOPOAAMH, MPHHAICKALMMHU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOA0B. [IprpoHbIil Ta3 U MOMyTHBIE HEPTIHBIE




ra3el. Hedth u e€ mpoucxoxaenue. CrocoOsl nmepepaboTku HEPTH: MEPEroHKa,
KPEKUHI (TepMHUYECKHM, KaTaquTHueckuil), nuposnus. IIpoaykTel mepepaboTku
He(TH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KameHHBIH yroms u

MPOIYKTHI €T0 MepepadoTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpraHN4Y€CKUC COCAUHEHUA

3.1

[IpenenbHbpie OAHOATOMHBIE COUPTHL. METaHON U 3TAHOJ: CTpOeHHE, (pusnyeckue
U XUMHYECKHME  CBOHCTBa  (peakuuu C  AKTUBHBIMH  METalIaMH,
rajloreHOBOJIOPOJIaMH, TOpEeHHE), INpUMEHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIAMH CHUPTOB. J[eHCTBUE METAHOJIA W 3TAHOJIA HA OPraHU3M 4YEJIOBEKA.
MHoroaroMHbIe CIIMPTHI. OTHIEHTJIMKOIb U TJIMOCPUH: CTPOCHUC, (1)I/I3I/I‘IGCKI/IG u
XMMHUYECKHE CBOWCTBa (B3auMoOJeHcTBUE €O  IIEJIOYHBIMM  METajulaMy,
KayeCTBEHHAasl peaklysi Ha MHOIOaTOMHbIE CHMPTHI). JleficTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie IIMOCPHUHA U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC Hn XHMHYCCKHEC CBOICTBA.

Toxcuunocts penona. [Ipumenenue penona

3.3

Anpaeruapl ¥ KeToHbl. DOopMabIeTHI, alleTalbICTH I CTPOSHUE, PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHMCIICHHS W BOCCTAHOBJICHHUS, KaueCTBCHHBIC

peaKkIum), MoJy4yeHrue u MpuMeHeHne

3.4

OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs M YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3NUeCKre U XMMUYECKHe CBOICTBa (CBOMCTBa, 00IIMe s
Kjacca KHUCJIOT, peaklus JSTepuuKanuu), TI[OIy4eHHe U IpUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCIOTHI KaK MPEICTAaBUTENIN BBICHIMX KapOOHOBBIX

KHCIOT. MBllIa KaK COJIH BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIeCTBUE

3.5

CnoxHbie 2UPBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas poib

JKUPOB

3.6

VYrneBoasl: cocTaB, Kiaccu(UKaLus YIriaeBoJOB (MOHO-, M- U TOJHCAXaPH]IBI).
['moko3a — mpocTedmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
buznyeckue U XUMHUYeCKue CBOMCTBa (B3aumozeiicTeue ¢ ruapokcugoM mMeau(1l),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHue,
Opo’keHHE TJIOKO3bl), HAXOXJAECHUWE B MPHUPOJE, NPUMEHEHHEe, OHoIornyeckas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMall u 1esuioao3a Kak
npupojaHbie nonuMepbl. CTpoeHHe Kpaxmajia U IeiUToo3bl. duznueckue H

XMMHYECKHUE CBOMCTBA KpaxmaJia (F HUAPOJIN3, KAUCCTBCHHAA PCAKIUA C I/IOI[OM)

A30Tcoz[ep>1<a1uﬂe OpTraHNU4YCCKUC COCAUHCHUA

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHWYEeCKHe COeAuHEHUs. Du3nuecKkue u

XMMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndeckoe




3HAYCHHUEC aMHWHOKHUCIIOT. HGHTI/II[BI

4.2

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHbIE —coequHeHus. IlepBuunas,
BTOpUYHAs U TpeTUYHas CTPYyKTypa OenkoB. XHMHUYECKHE CBOMNCTBa OEJIKOB:

TUAPOIIN3, ICHATYpAIsl, KAYeCTBEHHBIC PEAKIIUU Ha OCIKU

BBICOKOMOJ'IGKYHHPHBIG COCIMHCHUA

5.1

OCHOBHBIC IIOHATHS XHMHU BBICOKOMOJICKYJIAPHBIX COGI[PIHGHI/IP'II MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEpU3aAllUN, CPCAHAA MOJICKYJIAPHAA
Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

MMOoJIMMEpHU3alnA U IMOJTUMKOHACHCAI A

5.2

SKCHepI/IMeHTaJ'IBHBIe MCTOJAblI H3YUCHHA BCHICCTB U HUX HpCBpaHlCHI/Iﬁl
O3HaAKOMIJICHHC C o6pa3uaMH MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COIEPKAHUS

1

TeopeTquCKI/Ie OCHOBBI XUMHNH

11

XuMudeckuil sneMeHT. AToM. Spo aroma, M30TOMBI. DIEKTPOHHAS 000JI0YKa.
DHepreTHyecKue YpOBHHU, MOAYPOBHH. ATOMHbBIC OpOUTay, S-, P-, d-3JIE€MEHTHI.
Oco0eHHOCTH pacIpeiesICHHs AIEKTPOHOB MO OpOUTAISIM B aTOMaXxX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypaIis aTOMOB

1.2

[Iepnonnueckuit 3axoH u llepnoanyeckas cucrema XMMU4ECKUX 1eMeHToB J[. 1.
MenpeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMmuueckux sneMeHToB J[.M. MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX UMH TPOCTBHIX W CIOXKHBIX BEIIECTB MO TPYyMIaM W TEpPHOJaM.

3HaueHHUE MNEPUOANYCCKOr0 3aKOHA B Pa3BUTUHN HAYKHU

13

Ctpoenne BemiecTBa. XHMHYECKas CBA3b. BHIBI XHUMHUYECKOW  CBS3H
(KoBajieHTHas HEMOJISIpHAsE M TMOJspHasi, HWOHHAs, MeTajuindeckas). VoHbI:
KaTUOHBI U aHUOHBI. MeXaHN3MbI 00pa30BaHUs KOBAJICHTHON XMMHYECKOHN CBSI3U

(oOMeHHBIN 1 JOHOPHO-aKIEenTOpHbIN). BogopoaHas cBs3b

14

BanentHOCTS. QHCKTPOOTPI/II.I&TCHBHOCTB. CrereHb OKHCIICHUS

15

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUMA KpHUCTAJUIMUECKON pemérku. I[loHATHe o0 AHUCIepCHBIX

cucremax. McrtuHHBIE U KOJIJIOUJAHBIC PacCTBOPEL. MaccoBas J0JId BEUICCTBA B




pacTtBope

1.6

Knaccudukanus nHeopranndeckux coequHeHnid. HomMeHkaTypa HeOpraHuuecKux

BCHIICCTB

1.7

XuMH4yecKkass — peaKlys. Knaccudukanuss ~ XUMHYECKMX  peakiuii B
HEOpPraHMYECKON M OpraHMYeCKONd XUMHH. 3aKOH COXPAHEHMsI MacChl BEILLECTB,

3aKOH COXpaHCHU U IMPEBPAILICHNA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

18

CkopocThb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIUAOIINE HA

cocTosiHue XxuMudeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

OnektponuTryueckas aucconuanus. CuibHbIe U ciiadble 3aekTposnuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaIbHAs, IIeTI0YHast. Peakiinu HOHHOTO

oOMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBHTEIIHLHEIC peaKkunun

HeOpraHI/IquKaﬂ XHUMUA

2.1

Hemeramnsbl. [Tonoxxenue HemetauioB B Ileproanueckoil cucteMe XMMHUYECKHX
anementoB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHS aToMOB. Dusndeckue

CBOWCTBA HEMETAIUIOB. AJUIOTPOINS HEMETAIIIIOB (Ha IPUMEpE KUCIOPOAA, CEpPBI,

docdopa u yraepona)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphl, a30Ta,
dbochopa, yrimepoma M KpEeMHHUS) U HX  COEAUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX  KUCIOT, BOAOPOIHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHUIITIMX HEMETAJIJIOB M X COEIUHECHUM

2.3

Meramubl. Ilonoxxenune MeraiuioB B Ilepuoanyueckol cucTeMe XUMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O0mue pusnyeckue cBoiicTBa MeTauioB. CIIaBbl METAJLIOB.

9HeKTpOXHMI/I‘{eCKHI>'I pan HaHpH)KeHPIfI MCTaJlJIOB

2.4

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpHUM, Kanui, Kalblui,
MarHui, aJlOMUHUH, IIMHK, XpOM, KeJe30, Meb) U UX coeAuHeHuil. OOmue

CHocoObI Moy4yeHust MetaioB. [I[puMeHeHe MeTaioB B ObITY U TEXHUKE
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I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, MPHUHAJICKAINIUX K PA3JTTMIHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumum B obOecriedeHMHM SKOJOTUYECKOW, DHEPreTUYECKON W THIIEBON
0€301acHOCTH, pa3BUTUU MeAUIUHBL. [lOHATHE O HAyYHBIX METOAaX IMO3HAHUS

BEIIIECTB U XUMUYECKUX PEaKIIui

3.2

[IpencraBnenust 06 oOMIMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOJTYy4YEHUS




BOXHEHIIMX BelecTB. YenoBek B MHUpPE BEHIECTB U MATEPHAJIOB: Ba)KHEUIIHME
CTpOI/ITeJIbeIe MaTepI/IaJIbI, KOHCprKI_II/IOHHLIe MaTepI/IaJIBI, KpaCKI/I, CTCKIJIO,
KepaMHKa, MaTepualibl ISl DJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPTaHUYECKUE U

MUHEpaJIbHBIE yI00pEeHUs

3.3

XuMHsiT W 3I0pOBbE UEJIOBEKA: IMPaBHJIA HCIHOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, paBuiia 6€30MaCHOTO UCIIOJIL30BAHMUS IIPETapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET






