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HOACHUTEJIbHAS 3ATINCKA

[IporpaMmMa 1O XWUMUM Ha YPOBHE CpeAHEro olbuiero oOpa3zoBaHus
paspaboraHa Ha oCHOBe deaepaibHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O0
oOpazoBanuu B Poccuiickoii denepanmmy», TpeOOBaHMA K pe3yabTaTaM OCBOCHUS
benepabHOl 00pa30BaATENIBHONW MPOrpaMMbl  CPEHErO O00IIero 00pa3oBaHUs
(®OIT  COO), mnpeacrapneHHbIx B DeAcpallbHOM  TOCYIAPCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuérom KoHuenuumu mnpenogaBaHus
yueOHOro mpeaMera «XuMHs» B 00pa30oBaTelIbHbIX OpraHuzauusx Poccuiickoii
Oenepaniv, pealM3ylOMIMX OCHOBHBIE 00pa30BaTEbHBIC MPOTPAMMBI, U
OCHOBHBIX MOJNIOKEHUH «CTpareruv pa3BUTHs BOCIUTaHUS B Poccuiickoi
Oenepanu Ha nepuoa a0 2025 roga» (Pacnopsbkenue [IpaBurensctea PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE MPOrpamMbl MO XHMHUH, K ONPEIACIICHUIO
oOuiei cTparerun 0Oy4eHHs, BOCIIUTAHUS U Pa3BUTHsL 00YUYarOIIUXCs CPENCTBAMU
yueOHoro npeamera «Xumusy ans 10-11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuenryansHbie nosiokeHuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH LETEH,
colepKaHus, PE3YJbTaTOB OOy4YeHUs WU TPEOOBAHWI K YPOBHIO MOATOTOBKH
BBIITY CKHHKOB.

XUMHAYECKOE oOpa3oBaHHe, NOJTy4aeMoe BBIITY CKHIKAMHU
00meo0pa3oBaTebHON  OpraHu3aliu, SBASETCS HEOTHEMJIEMOM 4YacThiO WX
oOpazoBaHHOCTH. OHO CIY)KWUT 3aBEPLIAKOLIMM  3TAllOM  PEaUu3alkdd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOUYEBBIX LEHHOCTEH, NPHUCYLIMX
LEIOCTHOW CHCTEME XMMHUYECKOr0 OOpa3oBaHMs. OTWM LEHHOCTH KacarTCs
NO3HAHUS 3aKOHOB MPUPOBL, POPMUPOBAHUS MUPOBO33PEHHS M OOIIEH KyIbTYPhI
YEJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
3I0POBBIO M TNPHPOAHON cpene. Peanusyercs Xumuyeckoe 0Opa3oBaHHE
o0y4Jaronmxcsi Ha YpOBHE cpeaHero o0miero o0pa3oBaHus CPeACTBAaMHU y4€OHOTO
npeaMeTa «XuMus», COACPKAHHE W TIOCTPOCHUE KOTOPOrO OMNPEACIICHBl B
nporpaMMe MO XUMHUM C YYETOM CHEHU(PUKA HAYKUM XWMUHW, €€ 3HAUYCHHS B
NO3HAHUM TMPUPOJBl U B MATEPHATBHOM >KM3HM OOIIECTBA, A TAKXKE C YUYETOM
oOmMX [eneidl W NPUHLMIIOB, XAaPaKTEPU3YIOIIUMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHEro 001ero oopasopanus B Pocculickoii deaepaimm.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAYK MIPAcT 0COOYIO POJb B
COBPEMEHHOW LMBWIIM3ALMHN, B CO3AAHUHA HOBOH 0Oa3bl MarepHalIbHON KYJBTYPHI
Ona BHOCUT CBOH BKJIaJ B (P)OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHHUS 00 OKPY’KAKOIIEM MHUPE KAK O €AMHCTBE
OPUPOJBI M YEJIOBEKA, KOTOPOE (POPMHUPYETCS B XMMUM HA OCHOBE MOHUMAHUS
BEIIECTBEHHOIO COCTaBa OKPYKAKOLIETO MUpPA, OCO3HAHHS B3aMMOCBA3M MEKIY
CTPOEHHEM BEILECTB, X CBOMCTBAMH M BO3MOKHBIMH O0JIACTSIMU TPAMEHECHUSI.



TecHO B3aMMOJEHCTBYS C JPYTHMH €CTECTBEHHBIMM HAayKaMH, XUMUsS CTala
HEOTHEMJIEMON YaCThE0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TPyJa M KU3HW KaXAOro 4wieHa oOmectBa. COBPEMEHHAas XMMHs Kak Hayka
CO3WJAATEIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HaNpaBlicHA Ha pPELICHUE
rIOOATBHBIX MPOOJIEM  YCTOMUMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOWA,
SHEPreTUUECKOM, MUIIEBOM, SKOTOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBBSL.

B coorBerctBUM ¢ OOmMMM LEMIMA M TMPUHOUIAMH CPEIHETO OOWIEro
oOpazoBanus coacp:kanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIi yPOBEHb
W3YYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOIUMYK) MM Ui BbIPAa0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, VYCHEIIHOTO BKJIKYECHHS B JKU3Hb COLOMYMA, NPOAOJDKCHUS
00pa3oBaHMsl B pa3MTUYHbBIX 00JACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO ¢ XUMHEH.

CocTaBIOIAMA  TPeaAMETa «XUMUSD)  SABISAIOTCS  0a30BBIE  KYyPChHl —
«Oprannueckas xumus» W «OOmas W HEOpPraHuvecKas XWUMUs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHUSI KOTOPBIX SIBIIIFOTCSI OCHOBBI OA30BOM HAYKH. CHCTEMA
3HAHWIA MO HEOPraHWYECKOW XUMHH (C BKIIFOUEHUEM 3HAHWH M3 O0LIEH XUMUN) U
OpraHn4eckoil XumMuu. GOpPMUPOBAHUE JAHHOW CHCTEMBI 3HAHWW MPU U3YYECHUU
npeaMera 00eCneYrBacT BO3MOXKHOCTh PAaCCMOTPEHMS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHIA, 3aKOHOB W TCOPHANA XUMHH.

Crpykrypa coaepxkaHus KypcoB — «Opranudeckas xumusy» U «OOwas u
HEOPraHUYECKass XHMHs» CPOPMUPOBAHA B MPOrpaMMe MO XWMHHM Ha OCHOBE
CUCTEMHOI0 TOAXO0Ja K M3YyYECHUIO Yy4eOHOro marepuajia u 0O0yCIOBJICHA
UCTOPUYECKM  OOOCHOBAHHBIM  PA3BUTHEM  3HAHWHA HAa  ONPEICIEHHBIX
TEOPETUYECKMX VYPOBHAX. Tak, B Kypce OPraHuvyecKod XWUMHUM BELICCTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCMYECKOW TEOPUM CTPOECHMS OPraHu4eCKuX
COCIMHEHWI, a TakKe Ha YPOBHE CTEPEOXMMUYECKUX U  BJIEKTPOHHBIX
NPEACTABICHU O CTpoeHMHM BewmecTB. CBeacHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAKOTCS B PA3BUTHHU — OT YIJIIEBOJOPOAOB 0 CIOXKHBIX OHOJIOTHYECKA
AKTUBHBIX COEAMHCHMH. B Kypce OpraHMdeckoid XWUMHUM TOJYYarOT Pa3BUTHE
c()OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00WIEro 00pa3oBaHWsl MEPBOHAYATBHBIE
NPEACTABICHHS O XUMHAYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BELICCTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUYECKON peakuy.

[Ton HOBBIM yIJIOM 3pEHUST B TpeaMETe «XuMus» 0a30BOr0 YPOBHs
paccMaTpUBAETCS WM3YUYEHHBI Ha YPOBHE OCHOBHOrO o0OwIero oOpa3oBaHus
TEOPETUYECKUII Marepuan | (PAKTOJOTMYECKUE CBEICHUS O BEIIECTBAX M
XUMUYECKONH peakumu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUS» O0OyYarOIMMCS MPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTHYECKAX MO3ULIMIA,



ry0Ke TMOHATh MCTOPHYECKOE W3MEHEHHME (QYHKIOMI 3TOr0 3aKOHa — OT
o0o0maromiei 10 0OBICHAIOWICH U MPOTHO3UPYOLIEH.

Ennnas cucrema 3HaHWil 0 BaKHEHIIMX BEMIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBAX W MPUMEHEHUM, A TAKXKE O XMMWUYECCKUX PEAKLUMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEKaHus AomonHseTcs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJEPKaHUS, MMCKOIMMMHU KYJbTYPOJOTHYECKUA W MPHUKIAIHOM
XapakTep. OTW 3HaHUS CHOCOOCTBYIOT IMOHUMAHUIO B3aUMOCBS3UM XHMHHU C
JAPYTHMH HAyKaMHW, PACKPBIBAOT €€ POJb B IMO3HABATEIBHONW W MPAKTUYECKOMN
JESATEILHOCTH YENIOBEKA, CIMOCOOCTBYIOT BOCHHMTAHHUIO YBAKECHHS K MPOLECCY
TBOPYECTBA B OOJIACTM TEOPHUM M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTar0T
BBIYCKHUKY OPHUEHTUPOBATbCS B OOIIECTBEHHO W JIAYHOCTHO 3HAYMMBIX
npo0yieMax, CBI3aHHBIX C XMMUEH, KPUTHYECKH OCMBICIMBATH WMH(OPMALUIO U
OPUMEHATh €€ Ui TONOJHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYAIbHBIX W
AKCIEPUMEHTAIIBHBIX MCCIEA0BATENBCKUX 3a4a4. B enoM coaepskanue yueOHOro
npeaMera  «XuMUsS»  JAHHOTO  YPOBHS  M3YYCHMS  OPHCHTMPOBAHO  HA
(opmMupoBaHuEe y OOYyYAIOIIMXCS MHUPOBO33PEHUYECCKONW OCHOBBI JUISl TIOHUMAHMS
¢unocopckux HACH, TaKMX KaK: MATCPUAIBHOE €JIMHCTBO HEOPraHWYECKOTO M
OPraHMYECKOTO MHpa, OOYCIIOBICHHOCTh CBOHCTB BEIIECTB HMX COCTABOM W
CTPOCHHEM, MO3HABAEMOCTh MPHUPOJHBIX SIBICHUM MyTEM SKCICPUMEHTA W
pELICHUST MPOTUBOPECUMI MEXAY HOBBIMH (PaKTaMM M TEOPETHUECKAMHU
NPEANOCHUIKAMH, OCO3HAHHUE POJIA XMUMHUHW B PELICHUN 3KOJIOTUYECKUX MPOOIIEM, a
TaKke MpolOseM COEPEIKEHUST SIHEPIETUUECKUX PECYPCOB, CHIPBS, CO3/1aHUSI HOBBIX
TEXHOJIOTHIA U MAaTEPHAJIOB.

B nmnnane pemieHus 3amad BOCHMTAHMS, PA3BUTUS W COLMAIHA3ALMH
00y4aroImuxcsl MPUHATBIE MPOrPaMMON MO XWUMHH MOAXOABl K ONPEACTICHUIO
COJNEP)KaHUsT M TOCTPOCHUs MpPEAMETa NPEeILyCMATpuBarOT  (HOPMUPOBAHUE
YHUBEPCATbHBIX YYEOHBIX ACHCTBHMA, wuMeOnmMX O0a30BOC 3HAYEHHE IS
Pa3JIMYHBIX BHJIOB JACATEIBHOCTU: PEUICHHS NpoOiaeM, TNOWUCKA, aHaIu3a W
00paboTKkn nH(pOpMaLKK, HEOOXOUMBIX I MPUOOPETEHUS ONBbITA MPAKTUYECCKON
U WCCIENOBATENIbCKON NEATENBHOCTH, 3aHUMAOLIEH BaKHOEC MECTO B MO3HAHWU
XUMUH.

B npakthke npenogaBaHWs XMMHHM KaKk Ha YPOBHE OCHOBHOIO OOWLIETO
o0pa3oBaHMsl, TAK U HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHus, MPU OMPEACITICHAN
COJICP)KATENBHON XAPAKTEPUCTUKKA LENICH HM3YyYEHUsT NPEAMETA HAMPABICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJAMUMOHHO MPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMUYECKOH HAYKH KaK OOJIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOM
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypel. C
METOAUYECKON TOYKHA 3PEHUS TAKON IMOAXOH K OINPEICIICHUIO LEIEH H3YyUYCHUS
NPEAMETA SBJISIETCS BIIOJHE ONPABIAHHBIM.



CorylacHO JaHHOM TOYKE 3PEHUS MIABHBIMM LENSAMM M3YUYEHUsS TPEAMETA
«Xumus» Ha 0a30BoM ypoBHE (10 —11 Ki1.) sIBIISIFOTCS:

e (QopmMupoBaHME CHUCTEMBl XWMHUYECKMX 3HAHUWA KakK  BaXHEHIIei
COCTABJIAIIOIIEN €CTECTBEHHO-HAYYHON KApTUHBI MHPA, B OCHOBE KOTOPOMl
JeKAT KIKOYEBBIE MOHATUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TCOPHH XUMHH,
OCBOCHME SI3bIKA HAyKW, YCBOCHHME M TOHMMAHHUE CYIIHOCTHA JOCTYITHBIX
0000IMEHNIT MUPOBO33PEHYECKOTO XapPAKTEPa, O3HAKOMIICHUE C HMCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

o (opMHpOBaHKE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWYECKHX pEakuuid, HEOOXOMUMBIX sl TPHOOPETEHUS
YMEHWA OpPHUEHTHUPOBATHCA B MHPE BEIICCTB M XUMUYECCKUX SIBJICHMIA,
MMEIOIMX MECTO B MPUPOJE, B MPAKTUUECKON U TIOBCEIHEBHOM JKU3HMU,

e Pa3BUTUE YMEHUH U CIOCOOOB ACATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM 1
OOBSICHEHMEM  XMMHUYECKOTO SKCIIEPUMEHTA, COOMIOJEHUEM  MPaBHI
0e30nacHOro OOpalleHUs ¢ BEIECTBAMM.

Hapsny ¢ otuM, comepskarenbHas XapaKTePUCTUKA LENEH U 3a1a4 U3YYEHUS
NpeaMeTa B IporpaMme 1o XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM MPHOPUTETAMHU B CHCTEME CpeaHEro odmero odpazoBanus. CeroaHs B
NpenojaBaHUM XUMWUM B OOJbIICH  CTENEHW  OTHAETCS  MPEANOUYTCHHE
NPAKTUYECCKOH KOMIIOHEHTE COACp)KaHWs OOy4YEHUWs, OPHCHTUPOBAHHON Ha
NOJATOTOBKY BBIMYCKHHMKA 00II€00pa30BaTENbHON OpraHU3aliiu, BIAJCIOICTO HE
Ha0OpOM 3HaHWH, a (PYHKUMOHAILHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMH W
YMEHUSIMU AKTUBHOI'O TOJIYYCHHs] 3HAHWHA M MPUMEHEHUS WX B PECAIbHOW >KU3HH
JUTSl PELIEHUS TPAKTUYECKUX 3a1aY.

B cBf3u ¢ 3TUM TOpH KM3YYEHUM NpEeaAMETa «XUMUS» JOMUHUPYIOLIEE
3HAQUEHUE MPUOOPETAIOT TAKKE LETH U 33]1a4H, KAK:

ananranus 00y4YaromMXCcs K YCJIOBUSM JTHHAMWYHO PA3BHBAIOLICTOCS MUPA,
(GOpMUPOBAaHHWE  MHTEIUICKTYaIbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPaAMOTHBIX
pPELICHUH B KOHKPETHBIX KU3HEHHBIX CHTYalMsAX, CBA3AHHBIX C BEIICCTBAMH U UX
NPUMCHECHUEM,

(¢opmupoBaHue y OOYYarOMIMXCS  KJIKOYEBBIX  HABBIKOB  (KIFOUYEBBIX
KOMIIETEHIWI), UMEIOMMX YHUBEPCATbHOEC 3HAYCHUE U PA3TUYHBIX BHUOB
JESATEILHOCTH: PEIIEHUS MPOoOJeM, MOUCKA, aHamu3a U 00paboTKku MHQOpMAaLWH,
HEOOXOMUMBIX [UIsi MPUOOPETEHMs OMbITa ACITETBHOCTH, KOTOpas 3aHUMAacT
BLKHOE MECTO B IMO3HAHMM XHWMHH, a TaKKe g OLUEHKM C TO3UUUA
SKOJIOTMYECKOH OE€30MacHOCTH XapaKTepa BIIASHUS BEHICCTB W XUMHUYECKUX
MPOLIECCOB HA OPTraHM3M YEJIOBEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00yUarommMXcs: ClOCOOHOCTH CaMOCTOSATENBHO TPUOOPETATh HOBBIE
3HAHUS N0 XUMHUK B COOTBETCTBUM C KU3HEHHBIMU NOTPEOHOCTSMU, UCIOIB30BaATh
COBPEMEHHbIC UH(POPMALMOHHBIE TEXHOJIOTUM [JIsl TOUCKA U aHaiu3a y4eOHOU U
HAY4YHO-TIONYJISPHOM HH(pOPMAIIMKM XUMUYECKOTO COACP KAHUS;

(GOopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILLIEHUS, HAOMI0aTEIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvaroumxcs YOSKIEHHOCTH B T'yMAaHHCTUYECKOM
HAMpPAaBICHHOCTH XUMMHU, €€ BOXHOH POJM B PELICHUM MIOOATbHBIX MpoOieM
PaLMOHATILHOTO PUPOAONOIb30BAHMS, OMOIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPaHEHHsI TPUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOLUEHMS] K TPUPOAEC M CBOEMY 3I0POBBIO, a TAKXKE MPUOOPETEHUS OIbITA
UCMOJIb30BAHUSL TOJMYUEHHBIX 3HAHWUK [y MPUHATUS TPAMOTHBIX PEUICHUH B
CUTYAIMSX, CBSI3aHHBIX C XUMUUECKUMU SIBIICHUSMH.

B y4yeOHOM mmaHe cpeaHero oOmero o0pa3oBaHUs MNPEAMET «XUMUSD)
0a30BOT0 ypOBHS BXOJUT B COCTaB MpeAMETHOM 00nacTu «ECTECTBEHHO-HAYYHbIC
OPEIMETHI.

OO01wee Yncno 4acoB, OTBEAEHHBIX [T H3YUEHUS] XUMHH, Ha 0a30BOM YPOBHE
cpenHero oduiero odpazopanusi, cocrapisier 68 yacos: B 10 knacce — 34 yvaca (1
yac B HeAeno), B 11 kimacce — 34 vaca (1 yac B HeZEmo).



COIEPKAHUE OBYUYEHUA
10 KJTACC

OPI'TAHNYECKAA XUMUA

TeopeTuveckne 0OCHOBBI OPraHU4eCKOil XUMHH

[IpeaMeT OpraHMyecKoi XHWMHH: €€ BO3HUKHOBCHWE, PA3BUTUE W 3HAYCHHE B
NOJYyYEHUU HOBBIX BEIIECTB W MaTephajoB. Teopus CTPOCHUS OPraHUYECKUX
coenquHeHnii A. M. BytiepoBa, €€ OCHOBHBbIC NOJOKEHUSA. CTPYKTYPHBIE (POPMYJIBI
OPraHMYECKUX BEIIECTB. ['oMomorus, uaoMepus. XUMHUUECKas CBSI3b B OPraHUYECKUX
COCIMHEHMSIX — OJMHAPHBIE U KPATHBIE CBSI3H.

[Ipeacrapnenne o Kiaccu(puKaMM OPraHuvYecKuX BemecTB. HoMeHknarypa
OPraHUYECKUX COCAMHCHUIN (CHCTEMATUYECKas) U TPUBUAJIbHBIC HA3BAHUS BAKHEHIINX
NPEICTABUTENICH KITACCOB OPraHMYECKUX BELICCTB.

OKCIIEPUMEHTAIIBHBIE  METOABl M3YYCHHsS BEIIECTB W MX MPEBPALLECHUI:
O3HAKOMJICHME C O0pa3lamMu OPraHMYECKUX BEIIECTB U MATCPUAIAMH HA WX OCHOBE,
MOJEIMPOBAHUE MOJIEKYJI OPraHWYECKHMX BEHICCTB, HAONIOACHHE W OMNUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB 1O MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuM (IUJIaBjeHUE, OOYTJIMBAHUE U TOPCHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHUECKHNA psal. MeTaH u 3TaH — nmpocTeiime
NPEICTABUTENN AJTKAHOB. (PU3NUECKUE U XMMUYECKUE CBOMCTBA (pEaKMy 3aMEIIEHUS U
TOPEHHS ), HAXOXKICHUE B TPUPOJIE, MOIYYCHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHWA Psi. OTWICH M MNPONWIEH —
NPOCTENIINE TPEACTABUTENN AJIKCHOB: (PU3MUECKAE U XUMUYECKUE CBOMCTBA (PeaKkuuu
THIPUPOBAHUS, TaJOMCHUPOBAHUS, TWAPATANMN, OKHCICHUS W TOJIMMEPU3aLUN),
NOJTyYEHUE U IPUMEHEHUE.

Anxaguensl: Oytaamen-1,3 u  wmerunOyrtaameH-1,3: CTpoeHHMe, BaXHEHIIne
XUMHYECKHE CBOMCTBA (peakuusi mnonuMmepusanmu). [lonydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBL. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECCKUI psl. ALCTHIEH —
OPOCTEHIINNA MPEACTABATENL ATKUHOB. COCTaB, CTPOCHUE, (PU3HMUECKAEC U XUMUUYECCKUE
CBOWCTBA (peakuMW TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAllMA, TOPEHUs),
NOJTyYEHUE U IPUMEHEHUE.

Apenbl. ben3on: coctaB, CcTpoeHUE, (U3MYECCKME W XUMHYECKHE CBOMCTBa
(peakumy rajOreHUPOBAHUS W HUTPOBAHMS), TMOJYYEHUE W NPUMEHEHUE. Toiyoi:
cocmas, cmpoenue, usudeckue u XuMuieckue CeOUCMEd (peaxyuu eaio2eHUposaHust u
HUmMposanus), noiyyenue u npumenenue. TOKCUYHOCTb apeHOB. [ €HeTHYECKask CBS3b
MEXIY YIJIEBOAOPOJAMH, MPUHAMIEKAIMME K PA3IMYHBIM KJTACCaM.



[TpupoaHbIE UCTOUYHUKH YTIIEBOAOPOAOB. [IprupoaHbiid ra3 U NOMYTHBIE HEPTIHbIC
razel. Hedte m €€ mpoucxoxkaeHue. CrnocoObl nepepabOTKM HE(PTH: NMEPETOHKA,
KPEKHHT (TEPMUYECKUH, KaTaTUTHUECKUI ), Tuponu3. [IpoaykTel nepepaboTkn HEPTH,
UX MPUMEHEHUE B MPOMBIIIJICHHOCTA U B ObITYy. KaMeHHBIH yrojab ¥ MPOIYKTHI €T0
nepepaboTKH.

OKCNEPUMEHTANILHBIE  METOAbl M3YYCHUs BEIIECTB M WX MPEBpALICHUM:
O3HAKOMJICHHE € 00pa3llaMH IJIACTMACC, KayuyyKOB W pe3WHbI, Koyuekuuu «HedTe» u
«YTonpy, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB W TAJIOTCHOMPOU3BOIHBIX,
NPOBEICHUE MPAKTUYECCKOW PabOThI: OJYUYEHUE 3THIIEHA U U3YUYCHHE €r0 CBOMCTB.

PacuérHele 3ana4n.

Bbruucienus no ypaBHEHUIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOAHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMM 10 W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN ).

Kucaopoacoaep:xamue oprannyeckie coeJnHEHUs!

[IpenenvHBIe OAHOATOMHBIE CIMPTHL. METAHOM W 3TAHOJ. CTPOCHHUE, (PU3HUECKUE
U XUMUYECKUE CBOMCTBA (PEaKUMU C aKTHMBHBIMM METaJJIaMH, TaJIOT€HOBOAOPOAAMH,
TOPEHHE), MPUMEHEHNE. BOTOPOIHBIE CBS3M MEXKIY MOJIEKYJIaMH COUPTOB. [leicTBHE
METAHOJIAa ¥ 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaTOMHbIE COUPTHL. DTUJICHTTUKOIb U TAMLEPUH: CTPOEHUE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOACHCTBHE CO IICTOYHBIMH METAIIAMH, KAUYECTBEHHAs
peakiiisg Ha MHOroaToOMHbIE ciupThl). JlelicTBue Ha opraHu3M uenoBeka. [[pumenenue
[JIMLIEPUHA U STHJIEHTTTUKOJIS.

DeHOI: CTPOCHHUE MOJIEKYJIBL, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTB
¢denona. [Ipumenenue genona.

AnbIEruabl U kemorsvl. GopMabaeTU, alleTalbACTH, CTPOCHUE, (PU3HUECKUE U
XMUMUYECKUE CBOWCTBA (pEaKUMM OKUCICHUS W BOCCTAHOBJICHUS, KAYECTBEHHBIC
pEeaKIuM ), MOJYyUEHUE U IPUMEHECHUE.

ONHOOCHOBHBIE TPEICIBbHBIE KapOOHOBBIE KHCIOTH. MypaBbuMHAs M YKCyCHas
KHACJIOTBI: CTPOEHUE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME st
KJlacca KHCJIOT, peakuus STEpUPHUKALIM), MONyYeHHEe U nNpuMeHeHne. CteapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIMN BBICIIMX KAPOOHOBBIX KMUCIIOT. MBUIA KaK CONH
BBICIINX KaPOOHOBBIX KUCIIOT, X MOIOIIEE NEHCTBUE.

CnoxnHble 3QHUpbl KaKk TPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['MAPOIHA3 CIOMKHBIX
3(pupos. XKupsl. 'uaponus sxxupos. [[pumeHeHne xkupoB. buosorudeckas posb >KHUPOB.

YTneBoasl: COCTaB, KiacCH(PUKAMs YriaeBOAOB (MOHO-, IW- W TOJHCAXAPUIBI).
['moko3a — MpocTeWmMii  MOHOCaxapuia: OCOOEHHOCTH CTPOCHUST  MOJICKYJIBI,
(U3NYECKME M XUMHUYECKHE CBOKMCTBA (B3auMmoichcTBUE C ruapokcuaoM meau(Il),
OKHCIICHUE aMMHMAYHBIM PACTBOPOM okcuzaa cepedpa(l), BOCCTAHOBIICHUE, OPOXKEHHE




TJIFOKO3BI), HAXOKICHUE B MPUPOJE, MPUMEHEHUE, OMONIOrHYECKas posib. DOTOCUHTES.
OpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman wm nemirono3a Kak OpupoHble MOoAuMMepbl. CTPOEHUE KpaxMaia W
LEJUTION03bl. DU3NYECKUE U XUMHUYECKUE CBOMCTBA Kpaxmana (TMAPOJIU3, KAUeCTBEHHAS
peaKIus ¢ UOJA0M).

OKCIIEPUMEHTAIIBHBIE  METOABl M3YYCHHsS BEIIECTB W WX MPEBPALLCHUI:
POBEICHUE, HAOIOICHUE U OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHBIC PEAKIMKM OJHOATOMHBIX CHOUPTOB (OKHCIEHHE STAaHOJMA OKCHJIOM
meau(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOJCHCTBUE TJMIECPUHA C THAPOKCHIOM
meau(1l)), anpaernoB (OKHCICHWE aMMHUA4YHBIM pacTBOpoM okcuaa cepeopa(l) u
ruapokcuaom  Memu(ll), B3aumMmopaeiicTBMe Kpaxmalla C  HOAOM), MPOBEICHHUE
NPAKTUYECKON PadOThI: CBOWCTBA PaCTBOPa YKCYCHOM KHACIIOTHI.

PacuérHele 3ana4n.

BrluKciieHust o0 ypaBHEHUIO XUMUYECKONH Peakimu (Maccel, 00bEMa, KOJTMYECTBA
WCXOAHOTO BEIIECTBA WM MPOAYKTAa PEAKIMM 10 W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOIO U3 UCXOJHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUN ).

A3OTCOIEPKAIUE OPraHUYECKUE COEANMHEHUS.

AMHWHOKHUCIIOTHL KaK aM(OTEpHBIE OPraHUYECKHE COCOUHEHMs. DU3NYECKUE WU
XUMHYECKHE CBOWCTBA AaMUHOKHUCIIOT (HAa MPUMEPE MIALKHA). bruomornueckoe 3Ha4eHNE
AMUHOKHCIOT. [lenTuasL.

benku Kak mnpUpOOHBIE BBICOKOMOJICKYJISIPHBIE COCAMHEHMs. [lepBuuHas,
BTOPUYHAs U TPETUYHAS CTPYKTypa O€NKOB. XMMUYECKHE CBOMCTBA OENKOB: THIPOJIN3,
JICHATyPalKs, KAYECTBEHHBIEC PEAKIIMKA HA OCTIKH.

OKCIIEPUMEHTAIIBHBIE  METOABl M3YYCHUsS BEIIECTB W MX MPEBPALLECHUI:
HAOMOJICHUE W ONMCAHME JEMOHCTPALMOHHBIX OIBITOB. JcHATypauus OENKOB MpU
HArpEBaHWU, LIBETHBIE PEAKIIUN OCITKOB.

Bbicokomosieky asipHbIe COCTUHEHUST

OCHOBHBIE TOHSTHS XHMHH BBICOKOMOJEKYJSPHBIX COCIMHEHUH. MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOIMMEPU3ALIAN, CPEIHSS MOJIEKYJISIPHAST MACCa.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHECHUN — MOJMMEPU3aALUs U
NOJTMKOHACHCALIUS.

OKCIIEPUMEHTAIIBHBIE  METOABl M3YYCHUsS BEIIECTB W MX MPEBPALLCHUI:
O3HAaKOMJIEHME ¢ oOpaslamMu NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeKnpeIMETHBIE CBA3H.

Peannzanust MEKIPEIMETHBIX CBSI3€H NMPU U3YUYCHHUM OPraHuvyeckoi xumuu B 10
KJIACCE OCYIICCTBIIIETCS YEPE3 HMCHOJB30BAHME KaK OOMIMX ECTECTBECHHO-HAYUYHBIX
NOHITHIA, TaK W TMOHSTHHA, SBISIOIUXCS CUCTEMHBIMHA JII OTIACJBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI O I[UKJIA.



OOwmme eCTECTBEHHO-HAYYHBIC TOHSTHUS. SIBJICHUE, HAY4YHBIA (akT, rumoresa,
3aKOH, TEOpHS, aHAIM3, CHUHTE3, KIacCHU(pUKaUus, MEPUOJUYHOCTb, HAOJIOJCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE.

duznka: Marepus, SHEPrHsl, MAcca, aroM, JEKTPOH, MOJIEKYJA, SHEPTeTUUECKU I
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €JIMHULBI UX U3MEPEHHUS.

buonorus: knetka, opraHu3Mm, Ouocdepa, 0OOMEH BEHIECTB B OpPraHU3ME,
(oTOCHHTE3, OMOIOTMYECKN aKTUBHBIEC BEIIECTBA (OCIKH, YITIEBOABL, JKUPBI, (PEPMEHTHI ).

['eorpadusi: MHHEpabl, TOPHbIE MOPOIBI, MOJIE3HBIE HCKOMACMBIE, TOIUIMBO,
PECYPCHI.

TEeXHOJIIOTHS: MUIICBBIE MPOAYKTHI, OCHOBBI PALMOHAILHOTO MUTAHMSI, MOFOIINE
CPEICTBA, JIEKAPCTBEHHBIE M  KOCMETMYECKHE  MPEnaparbl, MaTepHabl U3
WCKYCCTBEHHBIX M CHHTETUUYECKHX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckue 0CHOBbLI XUMHUU

XAMUYECKUI BJIEMEHT. ATOM. SIapO atoma, M30TOMNBL DJIEKTPOHHAs 000JOYKA.
OHEPreTUHYecKue YPOBHH, MOAYPOBHH. ATOMHBIE OpOMTaM, S-, p-, d- DSJIEMEHTBL
Oco0eHHOCTH pacnpeaesiCHUs SICKTPOHOB MO OPOUTANISIM B aTOMAX 3JIEMEHTOB NEPBBIX
YETBIPEX MEPUOIOB. DIECKTPOHHAS KOHPUTypalus aTOMOB.

[Tepunomnueckuii 3axkoH U [lepuoauueckas cucreMa XuMUYECKUX 31eMenToB . U.
Menpeneesa. CBsA3b NEPUOAAYECKOTO 3aKOHA U [IepHOAMYECKONA CHCTEMBI XUMHYECKUX
anemeHtoB [, M. MeHneneeBa € COBPEMEHHON TEOPHEN CTPOECHHS AaTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKMX 3JIEMEHTOB M 00pPa3yEMBIX WUMHU
MPOCTBIX M CJIOXKHBIX BELIECTB MO T'PYIIIAM M NEPUOJAM. 3HAYEHUE NEPHOIUYECKOTO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XMMHUYECKAs CBA3b. BUABI XUMHUYECKOM CBS3H (KOBAJICHTHAsS
HEMOJSIPHAsE M TOJISIpHAsi, MOHHAsA, MeETaiMdeckas) MexaHu3mbl  00pa3oBaHUs
KOBAJICHTHON XMMWYECKOM CBsI3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBsA3b. BAJIECHTHOCTB. DNEKTPOOTPULATENILHOCTE. CTENEHb OKUCICHHS. MOHBI: KaTHOHBI
Y AHUOHBIL.

BemecrBa MONEKYJSIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHUs. 3aKOH IMOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB
OT THUIA KPUCTATUIMYECKONH PEIIETKH.

[TondATHE O JUCHEPCHBIX CUCTEMAX. VICTUHHBIE M KOJUIOMIAHBIE PaCTBOPBL
MaccoBas 1015 BELIECTBA B PACTBOPE.



Knaccugukanms Heoprannueckux coeauHeHnii. HoMeHKkmaTypa HeopraHm4ecKux
BEIIECTB. [ eHeTHYecKass CBA3b HEOPraHMYECKUX BEIIECTB, IPUHALICKALMX K
Pa3IMYHBIM KJIACCaM.

Xumnueckas peakuns. Knaccupukanus XMMUYECKUX PEeakdidi B HEOPraHUYeCKOM
W OPraHUYEeCKOM XMMHUHU. 3aKOH COXPAHECHMS MAcCChl BEILECTB, 3aKOH COXPAHEHUs W
MPEBPALLICHHS SHEPTUU NPUA XUMUYECKUX PEAKIUSAX.

CKOpoCTh peakumu, €€ 3aBUCHMOCTb OT pa3iuuHbiX (akropoB. OOparuMeble
peakuny. XUMHUYECKOe paBHOBeCHE. DAKTOPBHI, BAUSAIOIIKAE HA COCTOSIHUE XUMUYECKOTO
pasHoBecus. [Ipunumn Jle [larense.

OnekTponuTaueckas aucconuanus. CuiibHble W cnadble BHeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KMCIIAs, HEUTPAIbHAS, IIETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLUH.

OKCIEPUMEHTAIBHBIE METOABl M3YYEHHs] BEUIECTB W HUX [PEBPALLICHMIA:
nemoHcTpauus tabmuy «llepmoamueckas cucreMa XHMHYECKUX 3ieMeHToB [l WM.
MenpeneeBa», H3yYCHHE MOJACNECH KPHUCTAUTMYECKUX PEIIETOK, HAONIOACHHE U
OMKCAHUE JCMOHCTPALMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3lOXKEHUE MEPOKCUAA
BOJOPOAA B MPUCYTCTBUM KAaTAIM3aropa, ONPEIEICHUE CPENbl PACTBOPOB BELIECTB C
NOMOUIBK) YHUBEPCATBHOIO WHIMKATOPA, PEAKIMM HOHHOTO OOMEHA), MPOBEICHUE
NPAKTHYECKOH paboThl «BnusHuEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH
peaKkuumy.

PacuérHele 3ana4n.

Pacuérel 0 ypaBHEHUAM XMMHUUYECKUX PEAKLIMNA, B TOM YUCIE TEPMOXUMHUUYECKUE
pPacy€Thl, paCUETHI ¢ UCIIOJIB30BAHUEM TTOHATHUS «MACCOBAs J0JIs1 BEILIECTBAY.

Heoprannyeckasi Xumust

Hemeramisl. [lonoxxenne HeMetaioB B llepuoanueckoil cUCTEME XMMHYECKHUX
anemeHtoB JI. M. MenneneeBa M OCOOCHHOCTHM CTPOEHUST aTOMOB. Du3MUECKuE
CBOMCTBA HEMETAJUIOB. AJUIOTPONMUS HEMETAUIOB (HA NPUMEPE KHUCIOPOIA, CEPHI,
(docdopa u yrieposaa).

XHAMHYECKUE CBOHCTBA BAKHEHUIIMX HEMETAUIOB (rajOoreHOB, CEPhbL, a30Ta,
docdopa, yriepoaa U KpeMHHs) U UX COCAMHEHUN (OKCHIIOB, KUCIOPOACOACPIKAIUX
KHCJIOT, BOJIOPOAHBIX COCAUHEHUN ).

[IpuMeHEeHrE BOXKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Mertainel. [lonoxkenne wmertauioB B Ileproanueckoil cucreMe XUMHYECKHUX
anemeHToB JI. M. MengaeneeBa. OCOOEHHOCTHM CTPOCHHS JJICKTPOHHBIX 000JI0YEK
aToMOB MeTaioB. OOmme (uznueckne cBoiictBa MeTauioB. CrjlaBbl METAIIIOB.
DNEKTPOXUMHUYECKUI Pl HANPSDKEHUI METAIIIIOB.

XHAMHYECKUE CBOMCTBA BAYKHEHIINMX METAJIOB (HATPUM, Kaaui, KaJIbLWA, MarHuid,
ATFOMUHUHN, IIUHK, XPOM, 5KEJI€30, MEJIb) U MX COCAMHCHMUIA.

OOwmme cnocoObl MOMyYeHHUs] METAUIOB. [ [pUMEHEHNE METATIIOB B OBITY W TEXHHUKE.



OKCIMECPUMEHTAIBHBIE METObBI U3YYEHUS BEMIECTB U UX MPEBPALICHUN. W3YUYCHHE
KOJuleKuu  «Metayuibl M CIJIaBbl»,  OOpa3llOB  HEMETAJIOB,  PCLICHUE
AKCICPUMEHTAJIbHBIX 3a7a4, HaOIIJEHUE W ONUCAHWE JEMOHCTPALMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUAPOKCUAA ATIOMHHHMS C PACTBOpaAMU
KHUCJIOT U IIEJI0YEH, KAUECTBCHHBIE PEAKIIUU HA KATUOHBI METAJIJIOB).

PacuérHbie 3amaun.

Pacuérel maccel BemiecTBa WiM 00bEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCe WM 00BEMY OJHOTO M3 YUYACTBYIOUIMX B PEAKIIMM BEIICCTB, PACUYETHI
Macchl (00bEMA, KOMMYECTBA BEIICCTBA) MPOAYKTOB PEAKIMM, €CIM OJHO M3 BEUIECTB
UMEET MPUMECH.

XHUMHUS U KU3Hb

Ponbr xumum B 00€CHEUEHHM DKOJIOTMYECKOM, SHEPreTUYECKON W MUIIEBON
0€30MacHOCTH, Pa3BUTHU METUIIMHBI. [IOHATHE O HAYYHBIX METOAX O3HAHUS BEIICCTB
1 XUMHAYECKUX PEAKIIUH.

[IpencraBiaenuss 00 OOIIMX HAYYHBIX MPUHIMNAX MPOMBIIUICHHOTO MOJYYEHUS
BOKHEMIINX BELIECTB.

UenoBek B MUPE BELLECTB U MATEPUAJIOB. BAXHEHUIINE CTPOUTEIBLHBIC MATEPUAIIBI,
KOHCTPYKLIMOHHBIE MaTEepPUaIbl, KPAaCKH, CTEKIO, KepaMuKa, Marepuanbl Ui
AIICKTPOHUKHW, HAHOMATEPUAJIbl, OPraHUUYECKUE U MUHEPATbHBIC YA0OPEHUS.

XuMHST H  3J0POBBE UECIIOBEKA. MPABHAJIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBOM XHMHWM B
MMOBCEIHEBHOM JKU3HMU.

MeKnpeIMETHBIE CBA3H.

Peanuzanus MEXNPEAMETHBIX CBSI3€H MpPU M3yYeHHH OOIIEH M HEOPraHWYeCKOH
xumMun B 11 Kjacce OCYMECTBASETCS YEePE3 MUCMOJBb30BAHUE KaK OOMIMX €CTECTBEHHO-
HAYYHBIX [OHATUNA, TaK W TIOHITHH, SIBIAIOLIMXCS CHUCTEMHBIMU Uil OTICIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO [[UKJIA.

OO01111e €CTeCTBEHHO-HAY YHBIE TTOHATHS. HAyYHbIH (DAKT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHaNKM3, CHUHTE3, KiacCU(pUKaIMs, TMEPUOJUYHOCTh, HAOMIOICHUE, DKCIICPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

du3uKa: Marepus, SHEPrUs, Macca, aroM, B3JCKTPOH, MPOTOH, HEHUTPOH, WOH,
M30TOM, PAJMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIICCTBA, (PM3MYECCKUE BEIUYMHBI M CAMHMIBI WX
U3MEPEHUS, CKOPOCTb.

buosnorus: kneTka, opraiusM, 3kocucteMa, ouochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpPAbl, TOPHBIC MOPOJbI, MOJE3HBIE WCKOMACMBIE, TOIUIABO,

PECYpCHI.



TexHONMOrusa: XUMHYCCKas IIPOMBINIJICHHOCTb, MCTAJUIYPIruda, HIpPOU3BOACTBO
CTPOUTCIILHBIX MarcpuaiaosB, CEIbCKOXO3SMCTBEHHOE IIpOU3BOACTBO, nuieBas
IIPOMBIIIJICHHOCTD, Q)apMaHeBTI/ILIeCKaH INPOMBINIJICHHOCTD, IIpOU3BOACTBO
KOCMCTHUYCCKUX Inpenaparos, IIPOU3BOACTBO KOHCTPYKIMOHHBIX MarCpuaioB,
QJICKTPOHHAA NPOMBIIIJICHHOCTL, HAHOTCXHOJIOT'UH.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XMMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycraHaBauBacT TpeOOBaHHWS K Pe3ysibTaraM OCBOCHUS
00y4YaroUIMMHUCS MPOrpaMM CpeaHEro oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METANPEAMETHBIM M NPEAMETHbIM). Hay4yHO-MEeTOaMYecKOW OCHOBOH  AJist
pa3paboOTKH TUIAHUPYEMBIX PE3YJBTATOB OCBOCHMS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHusl SABJISIETCS CUCTEMHO-ACITETbHOCTHBIN MOAXO.

B COOTBETCTBHM € CHCTEMHO-AESATEIILHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIBTAaTOB OCBOCHUS MPEIMETa «XHUMHUsS» HA YPOBHE CPEIHETO
o0mero 00pa3oBaHus BbIACIEHBI CIETYOMIME COCTABIISIOMINE:

OCO3HAaHWE OOYYAOUIMMUCSI POCCHICKOW TPaXTAHCKOH HMICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYME MOTUBALMHU K O0YYCHUIO,

LICJICHANPABJICHHOE PA3BUTHE BHYTPCHHHUX YOEKACHUN JTMYHOCTH HA OCHOBE
KITFOUEBBIX HEHHOCTEN M HCTOPUUYECKUX TPAAMLIAK Oa30BOH HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYy4YaroIUXCsl PYKOBOACTBOBATHCS B CBOCH
JESATEILHOCTH 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKAMH, MPUCYLMIMMH LEITOCTHON
CUCTEME XUMHYECKOr0 00pa3oBaHMs,

HAJIAYME MPABOCO3HAHMS SKOJIOTHUYECKON KYJIBTYPbl H CIOCOOHOCTH CTABUTh
LEJIA U CTPOUTH JKU3HCHHBIE TJTAHBL.

JIMYHOCTHBIE PE3YyNBTATBl OCBOCHUS MpeAMETa «XHMHS» IOCTUTAKOTCS B
€IMHCTBE YYeOHOM W BOCHUTATENLHOW JACITETPHOCTH B COOTBETCTBUU C
T'YMaHUCTUUYECKUMHM, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMUA LIEHHOCTSMH
U HICATAMH POCCUICKOr0 TIPaKAAHCKOro OOLIECTBA, MPUHATHIMH B OOIIECTBE
HOPMaMMl W  MPaBWJIaMM  MOBEACHWS,  CIOCOOCTBYIOIIMMH  MPOLECCAM
CaMOIIO3HAHUsS, CaMOPA3BUTUST W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y Yaroumxcsl.

JIMYHOCTHBIE ~ pPE3yNbTAThl OCBOCHUS MpeaMeTra «XUMHS»  OTPAKAKOT
Cc()OPMUPOBAHHOCTh OMNBITA TO3HABATEIBHON M NPAKTHYECCKOH AESITEbHOCTH
o0ydaromuxcs Mo peain3aliy MPUHITHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HaHUsI OOYYAIOIMMHKCS CBOMX KOHCTUTYLMOHHBIX MPAB W O0S3aHHOCTEH,
YBOKCHHS K 3aKOHY W TIPABONOPSIKY

OPEACTABICHHUS O COLMAIBHBIX HOPMAax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMpPH CO3JAHUH
y4€OHBIX MPOECKTOB, PEIICHUM YUYEOHBIX W MO3HABATENIBHBIX 337144, BBIOJIHECHUH
XUMHUYECKHX SKCIIEPUMEHTOB,;

CHOCOOHOCTH TOHUMAaTh M MPUHUMAaTb MOTHBBI, HAMEPCHUs, JIOTHMKY W
apryMEHTHI IPYTUX NPH aHAIU3E PA3JIMYHBIX BUIOB YUEOHON AEITEIbHOCTH,

2) NIaTPHOTHYECKOTO BOCIIUTAHUSA

LEHHOCTHOTO OTHOIICHUST K MCTOPHYECKOMY W HAyYHOMY HACJIEAMIO
OTCUYECTBECHHOM XUMHUH,

YBOKCHHS K MPOLECCY TBOPYECTBA B OOJACTH TEOPUM W MPAKTUUYECKOTO
NPUMECHECHUS XWMHHW, OCO3HAHMS TOrO, YTO JOCTHIKEHHWS HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOJFOJCHUH, KPONOTJMBBIX  SKCHEPUMEHTAIBHBIX  MOWCKOB,
IIOCTOSIHHOT'O TPY/Jia YYCHBIX U ITPAKTUKOB;

WHTEPECA W TMO3HABATCIBHBIX MOTHMBOB B TOJYYEHWH M MOCIEIYIOMIEM
aHasm3e MHPOPMAUKN O MEPEAOBBIX JOCTH)KCHHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MOBEACHMS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3AHHBIC C XMMHYECKAMHA SIBJICHUSIMH,
¥ IPUHAMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI A IEHHOCTH,

TOTOBHOCTH OLEHUBATh CBOE MOBEACHHUE W TOCTYNKH CBOMX TOBAPMILECH C
NO3ULMII HPABCTBEHHBIX W TPABOBBIX HOPM W OCO3HAHWUE MOCIEACTBHIA 3THX
NOCTYTIKOB,;

4) popMupoBaHUSA KYJAbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTEH 310poBOro ® 0Oe3omacHoro olpasa S KHU3HM,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PH3MYECKOMY W
NCUXHYECKOMY 310POBBIO;

coOro/icHus TpaBujl 0€30MacHOro OOpalleHust ¢ BEUIECTBaMU B OBITY,
ITOBCEIHEBHOM YKA3HU U B TPYAOBOM AEATEIBLHOCTH,

NOHMMAHWS LEHHOCTH NPABWI WHAMBUAYAIBHOTO M  KOJUICKTHBHOTO
0€30MacHOTO MOBECHUS B CUTYALUsIX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIFOJEH;

OCO3HAHWsl MOCIEACTBHIA W HENPUATHS BPEAHBIX NPHUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIs1, HAPKOTUKOB, KypEHUs);

S) Tpy10BOro BOCIMTAHUS:

KOMMYHMKATUBHOW  KOMIETEHTHOCTH B Y4€OHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOLIECTBEHHO TIOJE3HOM, TBOPYECKOH M JIPyrMxX BHJAX
JESATENbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYaCTHE B PCIICHWM MNPAKTUYECKUX 3a1a4
COILMAJIBHON HAMPaBJICHHOCTH (B paMKaxX CBOETO KJIACCa, IIKOJIbI),



MHTEPECA K MPAKTUYECKOMY HM3YUYEHHIO NPOQECCHIl pa3IMYHOTIO POAd, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHWUH IO XUMUH,

YBOKXEHHS K TPY Ly, JTFOJIM TPy A U pe3yabTaraM TPYAOBOM NE€ITEILHOCTH,

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MWHAMBUAYAJIbHOH TPACKTOPHUH
oOpazoBaHusi, Oyaymed Npoeccuu W peanu3alnud COOCTBEHHBIX >KU3HEHHBIX
NJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHW, HHTEPECOB U
noTpeOHOCTEN 001IECTBA;

6) HKOJIOTHYECKOr0 BOCIIMTAHUS:

SKOJIOTHYECKH 11€JIECOO0PA3HOr0 OTHOILIEHUS K MPUPOAC, KaK HCTOYHHMKY
CYILLIECTBOBAHMS )KM3HU HA 3E€MJIE,

NOHMMAHUS TJIOOAJTBHOTO XapaKTepa 3KOJOTMYECKMX MTPOOJIEM, BIIHSHHS
SKOHOMHMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON M COLMATIBHOM CPEIBI;

OCO3HAaHUsI HEOOXOAMMOCTH MCHOJB30BAHUS JOCTHXKEHUH XUMHUHM AJIs
pELIEHUsT BOMPOCOB PALMOHATIBHOTO MTPUPOAONOIB30BAHUS,

AKTUBHOTO HENPUATHS OEWCTBUH, TMPUHOCAIIMAX BPEX OKPY KAFOLIEH
OPUPOJHON cpele, YMEHUS MPOTHO3MPOBATh HEONArOMPHUSATHBIE SKOJIOTHYECCKHE
NOCJIEACTBHS MPEANPUHUMAEMBIX NEHCTBUN U MPEAOTBPALIATh UX;

HAJIAYMS PA3BUTOTO 3KOJOTMYECKOTO MBILLICHHS, 3KOJTOTUYECKONH KYJIBTYPHI,
OMbITA JESATELHOCTH 3KOJIOTHYECKOH HAIPAaBJIEHHOCTH, YMEHHS
PYKOBOJACTBOBATECS MMH B IMO3HABATEIIBHON, KOMMYHUKATUBHON W COLMAJIBHON
NPAKTUKE, CIHOCOOHOCTM WM YMEHHS AaKTUBHO MPOTUBOCTOATH HJACOJOTHU
xemodoouu,

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHUKH,

NOHMMAHWS CHCUM(PUKM XWMHUM KAaK HAyKH, OCO3HaHHMs €€ poll B
(OpMUPOBAHMN PALMOHATBHOIO HAYYHOIO MBIIUIEHUS, CO3JAAHWUU LIEJIOCTHOTO
NPEACTABICHHUS 00 OKPY’KAIOLIEM MUPE KaK O €IUHCTBE MPHUPOJbI M YEIIOBEKA, B
NO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHWM MpoOJieM COXPAHCHUS
NPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHM JJs  COBPEMEHHOMA
UUBUIM3AIUN. B €€ TYMAHUCTHYECCKOH HANMPABICHHOCTH W BAXKHOW poim B
CO3/IaHMM HOBOM 0a3bl MAaTEPUAIBHON KYJIbTYPhI, PEIICHUH MOOAIBHBIX TPOOIEM
YCTOWYHMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKON, MUILIEBONA U
AKOJIOTHYECKOH O€30MACHOCTH, B PA3BUTHH MEAWLMHBI, OOCCIICUECHUM YCIOBHIA
YCHEWIHOT0 TPy U 3KOJOTHYECKH KOM(POPTHOM KM3HU KAKAOTO YeHa 00IIECTBa,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: [MOHUMAHMs CYIIHOCTH METOAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCHOJIb30BATH
NOJy4aeMble 3HAHMS JUIsS aHAIH3a U OOBICHEHUS SIBJICHUNA OKPY>KAFOIIETO MUpa U



NPOUCXOAIIMX B HEM U3MECHEHUN, YMEHHS Ie7aTh 000CHOBAHHBIC 3aKIFOUYCHHUS Ha
OCHOBE HAy4HbIX (JAaKTOB W HMCKOIMXCS MJAHHBIX C LEJNBI0 MOMYyYCHUs
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITETIBHO HCIIOJIB30BATh XWMWYECKHE 3HAHUS AJIs
peleHus TpodaeEM B PEaIbHBIX )KU3HEHHBIX CUTYaLUsX;

MUHTEpECA K MO3HAHUIO U UCCIIE0BATEIBCKON ACSITENBHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K  HEMNPEPBIBHOMY  0Opa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHW MO XUMUM B
COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTAMMU,

MHTEPECa K OCOOCHHOCTSM TPyJa B PA3IMUHbIX cepax npodeccunoHATbHOM
JESTENBHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATBI

MeTanpeaMeTHBIE Pe3ybTaThl OCBOEHHUS YY€OHOrO MpeAMeTa « XUMHUs» HA
YPOBHE CPEIHETO 00MEr0 00pa30BaHUS BKITFOUAOT:

3HaQUMMble  JUIs  (OPMHPOBAHHMSI ~ MHPOBO33PECHUS  OOyYarOIIUXCs
MEXIACUMIIIMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAYYHBIE TOHSTHS, OTPAKAOIINAEC
LEIOCTHOCTh HAYYHOH KapTHHBI MHpPAa M CHEHU(PUKY METOAOB IMO3HAHWUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (MaTepHsi, BELIECTBO, SHEPIUs, SBJICHUE,
NPOLECC, CHCTEMA, HAYUYHBIH (paKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOTIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEPCATIbHBIC y4YcOHbIC NEHCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIE ), o0ecneYnBaroIIne (opmMupoBaHue (YHKLIMOHATBHOM
I'PaMOTHOCTH M COLMAITEHOM KOMITIETEHIIMU O0YYarOINXCS,
CHOCOOHOCTB oOyvarommxcst UCIOJIb30BaTh OCBOCHHBIC

MEXIACUUITIMHAPHBIE, MAPOBO33PCHUECKUE 3HAHKUS U YHUBEPCATBHBIC YUYCOHBIC
JEUCTBHA B IIO3HABATEIILHON U COLMAIIBHON ITPAKTHKE.

MeranpeaAMETHBIE Pe3YJbTaThl OTPAKAKT OBJIAJACHUE YHHUBEPCAIBHBIMU
y4eOHbIMH  TIO3HABATC/IbHBIMM, KOMMYHHUKATHBHBIMH M PETYJISATUBHBIMH
JEUCTBUASIMH.

OBnanenue YHHBEpPCAIbHBIMH y4eOHbIMH MO3HABATEILHBIMH
AefiCTBHSIMH:

1) 6azoBbIe JTOTHYCCKHE NCIHCTBUA:

CaMOCTOSTENIbHO  (DOPMYJIMpOBaTE W aKTyalM3upoBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENU NCATEIBHOCTH, 3aJaBas MMapamMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTE PE3YJIBTATHI AEATEIIBHOCTH C MOCTABIICHHBIMU LIEJISIMU,

HCIIOJIB30BAaTh IPA OCBOCHWU 3HAHWI NPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBIICIIATE XApPaKTEPHBIE MPU3HAKU MMOHATHI W YCTAaHAB/IMBATHL WX B3aMMOCBSI3D,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBICHEHUS OTACIBHBIX (PAKTOB W
SIBJICHUM

BBHIOMpPATh OCHOBAaHUS M KPUTEPUM I KJACCU(PUKALMK BEUIECTB M
XUMHAYECKUX PEAKIINI,

YCTaHABIMBATh TMPUYAHHO-CIECACTBEHHBIE CBS3M MEXKIY HM3y4acMbIMH
SBJICHUSIMU,

CTPOMTh JIOTHYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHMs B PacCMaTpHUBAEMBIX
SBJICHUSAX, (POPMYIMPOBATH BBIBOIBI M 3aKITFOUCHUS,

NPUMEHSTH B MPOLIECCE MO3HAHUS, UCMONB3YEMbIE B XMMHHM CHMBOJIMYECKHE
(3HAKOBBIE ) MOJEIH, MPEOOPA3OBBIBATE MOACTBHBIC TPEACTABICHHUS — XUMHYECKUAN
3HaK (CHMBOJ) DJIEMEHTA, XUMHYeCKas (opMmyna, ypaBHCHHUE XHUMHUUYECKOM
pPEAKIMU — MPH PEIICHUU YYEOHBIX TMO3HABATEIBHBIX W MPAKTHYECKUX 33]a4,
NPUMCHSTh HA3BAHHBIE MOJIECIIBHBIE MPEACTABICHUS ISl BBISBIICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaEMbIX BEHICCTB U XUMUYECKHAX PECAKIIHNA.

2) 0a30BbIC HCCJICAOBATEILCKHE ICTICTBHS:

BJIAJCTh OCHOBAMH METOJOB HAYYHOI'O MO3HAHWS BEUICCTB M XUMHUYECKUX
PeaKnnii;

(opMyMPOBATh LENH W 3314l UCCIIEA0BAHMUS, UCTIOIB30BATh OCTABIICHHBIE
U CAMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KA4e€CTBE HWHCTPYMEHTA
NO3HAHUS W OCHOBBI JUIsl (POPMUPOBAHUS TMUIOTE3BI IO MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMbIX CYKICHMIA,

BIAJCTh HABBIKAMM CAMOCTOSITENIbHOTO IJIAHUPOBAHUS W MPOBEACHHS
YUEHUUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOIATh 3a XOJ0M
IPOLECCA, CAMOCTOSATEIBHO MPOTHO3MPOBATh €ro Ppe3yJsbrar, (POpMyJupoBaTH
0000EHNS ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJILTATOB HCCIIEA0BAHUS,
COCTaBNATH OOOCHOBAHHBINA OTUET O MPOJEIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIAEAOBATENIbCKOM UM MPOEKTHOM
JESATEILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY
NOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]a4, NPUMEHCHUIO Pa3IU4HbIX
METOJIOB MO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATBCS B PA3IMYHBIX HKCTOYHMKAX WHpOpManmu (HAY4YHO-
NOMyJIsIpHAsE JTUTEPATypa XUMHYECKOTO COACPXKAHMs, CIPABOYHBIE MOCOOHS,
pecypcbl MHTEpHETA), aHAIM3UPOBATh WH(POPMALMIO Pa3TMUYHBIX BUAOB U (Hopm
NPEICTABICHHAS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPECUNBOCTB,



(opMyIMPOBATh 3aMPOCHl U MPUMEHSATh PA3JIAYHBIC METOJBI PH MOUCKE U
otOope wH(poOpMauMK, HEOOXOOUMOW Il BBIMNOJHEHHMS Y4YeOHBIX —3a4a4
ONpCACICHHOIO TUIIA,

npruoOpETaTh OMBIT HWCHOJB30BaHUs WH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI W Pa3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAIBHYKO  (HOPMY  NPEACTABIICHUS
uH(popManum (cxemsl, TpaduKu, AMarpaMmbl, TAOIHIIBI, PUCYHKH W IPYTHE),

UCMOJIb30BaTh HAYYHBIA S3bIK B Ka4yeCTBE CpPeACTBA mNpu paboTe ¢
XUMUYECKOH MH(POpPMAUMER: TPUMEHATh MEXNPEAMETHBIE ((PU3NYECKUE W
MaTEMaTUYECKHE) 3HAKA U CUMBOJIBL, (POpMyIibl, aDOpeBHATYPbI, HOMEHKIATYPY,

UCIOJIb30BaTh W NPE0OpPa3OBbIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJS JHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH ACHCTBHUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI B XOJ€ IUAIOra W/WIH
JUCKYCCHH,  BBICKAa3bIBATh  WJEH, (OPMYJMPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEUIOKEHHON 312K,

BBICTYNIaTh C MPE3CHTAUEH PE3YJIbTAaTOB IMO3HABATEIBHON NEATEIBHOCTH,
NOJIyYEHHBIX CAMOCTOSTENIBHO MM COBMECTHO CO CBEPCTHUKAMM MPH BBIMOJIHCHAN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOH padOTHI MO HMCCIEAOBAHUIO CBOMCTB
M3Y4YaeMBIX BELIECTB, Pean3anuu y4eOHOro mpoekTa u (hOpMyJIMpOBaTh BBIBOJBI
o pe3yiabTaraM MPOBCAEHHBIX MCCICIOBAHMA MyTEM COITIACOBAHMs MO3ULMIA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHCHHSIMU.

OBiageHne yHUBEPCAJbHBIMH PEry/IsiTABHBIMU J1CHiCTBHSAIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOK [MO3HABATEIBHYIO
JESATENILHOCTh, OMpEaess €€ LelM M 3a7a4d, KOHTPOJUPOBATh W MO MEPE
HEOOXOMMOCTA KOPPEKTUPOBATh NPEHIAracMblii  aJlrOpuT™M  ACHCTBHIA mpH
BBIMIOJTHEHUM YYEOHBIX W HMCCIECIOBATENIbCKMX 337a4, BbIOMpaTh Hauboee
3¢ eKkTUBHBIA €MOCO0 WX PpEHICHHMs C YYETOM TMONYYECHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX,

OCYILECTBIISATE CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAQHAIN3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenveTHBIE pE3yJbTaTBl  OCBOCHUS Kypca «OpraHndeckas XuMUs»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUHA O XUMHWYECKOW  COCTaBJSIOUIEH
€CTECTBEHHO-HAYYHON KAPTHHBI MHpPA, POJA XWMHAM B TO3HAHUK SBJICHUH



Opupoabl, B  (OPMUPOBAHWUU  MBIIUIEHUS W KYJbTYPbl  JMYHOCTH, €€
(OYHKIMOHATBHOM rpaMOTHOCTH, HEOOXOAUMOM JUTSl PEIICHUST MPAKTUYECKHUX 3a/1a4
1 DKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHWS K CBOEMY 3J0POBBIO W MPUPOAHOM
cpene;

BJIAJICHUE  CHUCTEMON  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIIAE MOHITHS (XMMHYECKUI DJIEMEHT, aTOM, DJJICKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BAICHTHOCTD, JICKTPOOTPULIATEIEHOCTh, XUMUYECKast
CBSI3b, CTPYKTYpHas (opmysa (pa3BEpHYTass U COKpAIIEHHAS), MOJIb, MOJISpHAs
Macca, MOJISIpHbIH 00BEM, YITIEPOAHBIN CKeNeT, (PyHKIMOHAIbHAS TPyNa, PaJuKall,
WU30MEPUs, U30MEPBI, TOMOJIOTHYECKHUU PsiJi, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPO
U a30TCOACPKAIIME COCAMHECHUS, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISPHBIE COCIUHCHMS), TECOPUM M 3aKOHBI (TEOpUSl CTPOECHUS
opranuyeckux BemiectB A. M. byTiiepoBa, 3aKOH COXPaHEHHUsI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMWH, MHPOBO33PCHUYECKHE 3HAHMS,
JeKalue B OCHOBE MNOHUMAHUS MPUYMHHOCTA W CUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJICHUS O CBONCTBAX, COCTABE, MOJYYCHUH H
0€30MacCHOM HCIOJIb30BAHUHA BAKHEHIUX OPraHUYECKUX BEUIECTB B OBITY W
MPAKTUUYECKOHN NEATENBHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTL YMEHHU BBISBIISITH XAPAKTEPHBIC MPHU3HAKU IMOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPH
OMMCAHUM COCTaBa, CTPOCHHUS U NMPEBPAICHUI OPraHMYeCKIUX COCMHEHWIA;

c(hOPMUPOBAHHOCTL YMEHHMI HCIMONB30BATh XUMHYECKYH) CUMBOJIMKY JIJIs
COCTABJICHHS MOJICKYJIIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
(GopMyJ1  OpraHMYECKUX BEUIECTB W YPABHEHUH XUMHUYECKUX PEaKIUH,
W3rOTaBIMBATh MOJIEIM MOJIEKYJ OPraHWYECKUX BEHIECTB ISl WJUTFOCTPALIMH HMX
XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOPMUPOBAHHOCTL YMEHUN YCTAHABIIMBATH MPUHAMIEKHOCTh N3YYCHHBIX
OPraHUYEeCKUX BEUIECTB MO MX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COCAUHEHUN (YIJICBOJOPOBL, KHUCIOPOA W  a30TCOJACpKAIINAC
COCIMHCHHMS, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS), JaBaTh MM Ha3BaHUS [0
cucrtemaruyeckoii Homenknarype (IUPAC), a takke NPUBOJUTH TPUBHAIbHBIE
Ha3BaHUSl OTJCIIbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPONWJICH, AalleTHIICH,
ATUICHTJIMKOJIb, TIULEPUH, (PEeHON, PopManbAeTU, aleTaibICruj, MypaBbUHAS
KHCJIOTa, YKCYCHAs KAC0TAa, OJICMHOBAsl KUCJIOTa, CTCAPUHOBAs KUCIIOTA, TJIFOK034,
(dpyKTO3a, KpaxMaJl, eJIJTH0J103a, TJIUIINH),

c(hOPMUPOBAHHOCTHL YMEHHUSl OMNPEIACNATh BHJbI XUMUYECKOH CBS3U B
OPraHuYEeCKUX COCTMHEHUSX (OTMHAPHBIC U KPATHBIE),



c(hOPMUPOBAHHOCTHL YMEHUS TPUMEHSTH TOJIOKCHUSI TEOPUM CTPOCHMS
opraHuueckux BemecTB A. M. ByTiepoBa i 0ObsICHEHHS 3aBUCMOCTH CBOWCTB
BEIECTB OT MX COCTABA M CTPOCHMSI, 3AKOH COXPAHEHUSI MacChl BEICCTB,

c()OPMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTb  COCTaB,  CTPOCHHE,
(U3HYECKUE M XUMUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTENCH Ppa3TUUHBIX
KJIACCOB OPraHMYECKHUX BEINECTB (METAH, 3TAaH, 3TUJIEH, NMPONWICH, ALECTWIICH,
Oyraguen-1,3, MetunOytagueH-1,3, O€H30, METaHOJ, ATAHOJ, STUJICHTJIMKOJIb,
IIIMUEPHH, (PEHOJ, aueTaIbACTHA, MypPaBbUHAS W YKCYCHAas KHCJOTHI, TJIHOKO3a,
KpaxmaJl, LEJUTI0II03a, AMUHOYKCYCHAsl KMCIIOTA), WJUTFOCTPUPOBATH TEHETHUECKY IO
CBSI3b MEXKJy HUMHU YPABHECHUSMHM COOTBETCTBYIOIIMX XWMHUUYECKMX PEaKIUil ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c()OPMUPOBAHHOCTh YMEHUS XaPAKTEPU30BaTh UCTOYHUKHN YTJIEBOAOPOIHOTO
ChIppst  (HE(Tb, NPUPOIHBIA Ta3, Yrojib), CHOOCOOBI WX TNEPepaboOTKH W
NPAKTHYECKOE TPUMEHEHUE MPOAYKTOB NEpepabOTKHy;

c(hOPMUPOBAHHOCTL YMEHHA MPOBOJUTH BBIUYMCICHUS IO XUMHUYECKUM
YPABHECHUSIM (MacChl, 00BbEMA, KOJMYECTBA MCXOJHOTO BEIICCTBA WM MPOIYKTA
pEaKIMM MO HM3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOIO W3 MCXOAHBIX
BEILIECTB UJIU MTPOYKTOB PEAKIUN );

c(hOPMUPOBAHHOCTL YMEHHWI BIIAJICTh CUCTEMON 3HAaHW 00 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHUS, UCMOJBb3YEMbIX B XUMUM MPU U3YUYCHUH BEIIECTB U
XUMHUYECKHX SIBIICHUN (HAOIIFOJICHUE, U3MEPEHUE, SKCIEPUMEHT, MOACIMPOBAHNUE),
UCIOJIb30BATh CUCTEMHBIE XWMHYECKUE 3HAHWS JUIsi MPUHIATHS PEHICHUNA B
KOHKDETHBIX SKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEUIECTBAMU UM WX
MPUMEHEHUEM

c(hOPMUPOBAHHOCTH YMEHHA COOJIFIOAATH MPpaBUJjia MOJIb30BAHUS XUMUYECKOH
NoCcyIoll ¥ JTabopaTopHBIM 000PY/IOBAaHUEM, a TaKKe MpaBuia OOpalleHUs ¢
BCIIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH TIO BBIMOJTHEHUIO Ja0OPATOPHBIX
XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTL YMEHUI TUIAHWPOBATh W  BBIMOJHIATH XUMHYECKUI
AKCHEPUMEHT (ITPEBPALICHHS OPraHMYECKUX BEIICCTB MPU HarPEeBaHUU, TOJTyYCHHE
STUJICHA U U3YYECHHE €ET0 CBOMCTB, KAUECTBEHHBIC PEAKIIMK OPraHMYECKHAX BELIECCTB,
JeHaTypanrs OCNKOB MPU HATPEBAHUH, LIBETHBIE PEAKIIMKA OCJIKOB) B COOTBETCTBHU
C NpaBWIaMH TEXHUKHA O€30MAaCHOCTH MNpU OOpalICHHMM C BELIECTBAMH W
Ja00paToOpHbIM  000OPYJOBAaHUEM, MPEACTABIATh  PE3YJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTA B (OPME 3aMKMCH YPABHEHUH COOTBETCTBYIOLIMX PEAKIHUNA H
(OpMyJTMPOBATH BBIBOIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTL YMEHUH KPUTHYECKH AaQHAIM3UPOBATh XUMHUYECKYIO
WH(}OPMALMIO, TOMYyYaEMYK) M3 Pa3HbIX MCTOYHHMKOB (CPEICTBA MAaCCOBOW
uH(popmanmu, UHTEpHET 1 APYTHX ),



c(hOPMUPOBAHHOCTL ~ YMEHHWH  cOONIOAaTh  MpaBHUa  SKOJIOTMYECKH
1enecoo0pa3Horo MoOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENAX
COXPAHECHUSI CBOCTO 3J0POBbS M OKPYKAKOWIEH MPUPOAHON CPeabl, OCO3HABATH
OMacCHOCTh BO3JCHCTBHUS HA KWUBBIE OPraHW3Mbl OMPEACTEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMAas CcMbICH mokazatens [I/IK, mosacHATh Ha mpuMeEpax CrocoObI
YMEHBIIECHUST W NPEAOTBPAIICHUS HMX BPEJHOTO BO3ACHCTBUS HA OPraHU3M
YEJIOBEKA,

JUIsl OOYYAKOMIMXCSl C OTPAHUYEHHBIMM BO3MOKHOCTSIMHU 3/I0POBbS. YMEHUE
NPUMEHSATH 3HAHKWS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIICCTB W
XUMUYECKUX SIBJICHUI;

JUISL  cAenbiX M CIa0OBHASIIMX OOYYaKIIUXCSA: YMEHHE HCIOJIb30BaTh
peNbehHO-TOUYCUHYI0 chcTeMY 0Oo3HaudeHuit JI. bpalins /it 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOEHUS Kypca «OOIas W HeopraHudeckas
XAMUSD OTPAKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABJACHUN: O XUMHYECKOW  COCTaBJISIOUIEH
€CTECTBCHHO-HAYYHON KApTUHBI MHpPA, POJIM XMMUU B [O3HAHWUU SBJICHUMN
Opupoabl, B  (POPMHUPOBAHWUU  MBIIUIEHUS W KYJbTYPbl JMYHOCTH, €€
(OYHKIMOHATBHOM rpaMOTHOCTH, HEOOXOAUMOM JUTsl PEIICHUST MPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3J0POBBIO U MPUPOAHOM
cpene;

BJIAJICHUE  CHUCTEMON  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIIAE MOHATUS (XUMUYECKUH DJIEMEHT, aroM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIA aTOMOB, HOH, MOJICKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULIATEIIBHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKAs CBS3b
(KOBaJICHTHAs, MOHHAS, METAIJTMYECKAS, BOJOPOAHAS ), KPUCTAITTNYECKAs PEUIETKA,
TUNBI  XUMHAYECKUX  PEaKLUi, pacTBOP, JJIEKTPOJUTHI,  HEICKTPOIUTEIL,
BJICKTPOJIMTHYECKAS  JUCCOLMALMAS, OKHUCIUTENIb, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKONH PEAKIMA, XUMHUYECKOE PABHOBECHUE), TCOPHUM M 3aKOHBI (TEOpHUS
BJIEKTPOJIMTHUYECKON aucconumanuu, nepuoanyeckui 3axkon [[. M. Menaeneena,
3aKOH COXPAHECHUS MACChl BEILLECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS SHEPrUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XWMHWH,
MHUPOBO33PECHYECKUE 3HAHMS, JICKAIIUE B OCHOBE IMOHUMAHUSA NPUUYUHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBONCTBAX,
COCTAaBE, MOJIyYEHUH U O€30MACHOM MCTOIb30BAaHUM BAKHEHUIINX HEOPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECKOH JACATEIIBHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMCHHI BBISBIATh XAPAKTCPHBIC MPU3HAKU MOHSATHIA,
YCTAHABIIMBATH WX B3aWMOCBS3b, UCIOJB30BATh COOTBETCTBYIOILME MOHATHS TPH
ONMMCAHUU HEOPTAaHMYECKUX BEILIECTB U UX NIPEBPALLCHHUIA,

c()OPMUPOBAHHOCTh YMEHMI HWCHOJB30BATh XUMWUYECKYH) CHMBOJMKY MAJIs
cocrapneHuss (OPMYyJT BEIIECTB M  YPABHEHUH  XMMHUYECKUX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHaIbHBIE HA3BAHUS OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHblii ra3, yIJIEKHCIbIA ra3, aMMHAK, raii€éHas
U3BECTb, HETAINEHAS M3BECTh, MUTHEBASI COAA, TUPUT U APYTHE),

c()OPMUPOBAHHOCTh YMECHHN OMPEACIATh BAICHTHOCTh U CTENCHb OKUCIICHUS
XUMUYECKHAX JJIEMEHTOB B COCAMHECHMIX PA3JIMYHOIO COCTABA, BUJ XMUMHYECKOM
CBSI3M (KOBAJIEHTHAS, MOHHAS, METAJIMYECKAs, BOJOPOIHASL) B COCAMHEHUSAX, THII
KPUCTAUIMYECKONH PEIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYJISIPHAS,
WOHHAsI, METATMYECKAS ), XapaKTEP CPEbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHECHUH,

c()OpPMUPOBAHHOCTH YMEHUI YCTAHABIIUBATh MPUHAIIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBY K OMNPEACHEHHOMY Kiaccy/Tpyrie
COCIMHEHM (MPOCThIE BEMIECTBA — METAUIBI U HEMETAIUIBI, OKCUIBI, OCHOBAHWS,
KHCIIOTBI, aM(pOTEPHBIE TUAPOKCUIBI, COJIH ),

c()OPMUPOBAHHOCTh YMEHHIA PACKPBIBATH CMBICIT MEPUOJAAYECKOTO 3aKoHA [
H. MenaeneeBa 1 JEMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOLIY0, OOBSICHATEIBHY O
Y IPOTHOCTHYECKYIO (PyHKINM,

C()OPMUPOBAHHOCTh YMEHWI XapAaKTEPU30BATH JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX JJIEMEHTOB 1-4 mnepuonoB Ileproauyeckoil CHCTEMBI
xumudeckux ayeMeHToB JI. M. MennaeneeBa, ucnonib3ysi MOHITHS «S-, p-, d-
AIEKTPOHHBIE opourtanmy, «IHEPreTUYECKUE YPOBHWY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHECHMMA
Mo nepuoaam U rpynnam [lepruoandeckoi CucTeMbl XUMUYECKUX J1eMeHTOB [, .
Menaeneena,

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh  (OMHMCHIBATH)  OOMIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3NIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TECHETHYECKOM CBA3M MEXIY HEOPraHU4eCKMMU
BEILIECTBAMH C MTOMOILBI YPABHEHUI COOTBETCTBYIOIMX XUMUUYECKUX PEAKLINA;

c()OPMUPOBAHHOCTh YMEHUS KIACCH(PUIMPOBATH XUMUYECCKUE PEAKLIMUA MO
Pa3IMYHBIM TPU3HAKaM (YUCITy W COCTaBY PEarupyrollux BEHIECTB, TEIIOBOMY
3P dexTy peakiuu, U3MEHEHHUIO CTENECHEH OKHUCIECHUS JJIEMEHTOB, 0OpaTUMOCTH
PEAKIMM, YUACTUIO KaTaInu3aTopa),

c()OPMUPOBAHHOCTh YMEHMI COCTABIIATH YPABHEHUS PEAKUMUH Pa3TU4HbBIX
TUIIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHUS PEAKIMii MOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHSL, TIPYA KOTOPBIX 3TU PEAKLAXA UAYT 10 KOHLA,



Cc()OPMUPOBAHHOCTH YMEHUH MTPOBOAWTH PEAKUMH, MOATBEPKIAOLINE
KAQUECTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHMYECKHUX BEIIECCTB, PACIO3HABATH
OMBITHBIM MYTEM WOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BELIECTB,

c()OPMUPOBAHHOCTh YMEHHWI  PACKpbIBaTh  CYLIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMHA MOCPEICTBOM COCTABIEHUS MJICKTPOHHOIO OaiaHca
OTHX PEAKLNA;

c()OPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH
PEAKIMH OT PANIMYHBIX (PAKTOPOB; XapAKTEP CMEIICHUS XUMHUYECKOTO PABHOBECHUS
B 3aBHCHMOCTH OT BHEIIHETO BO3aeiicTBUs (mpuHun Jle [larense);

Cc()OPMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XHMHUYECKHAE [MMPOLECCHI,
JeKAIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYCHHAS CEPHOM KHMCIOTHI, aMMMAKa, a
Takke CHOPMHUPOBAHHOCTH NPEIACTABICHHNA 00 OOIIMX HAYYHBIX NPUHLMINAX W
3KOJIOTMYECKHUX MPOOIEMax XUMUYECKOTO TPOU3BOICTBA,

c()OPMUPOBAHHOCTh YMEHWH NPOBOAWTH BBIYHCIECHHUS C HCIOJIb30BAHHEM
NOHSTHSI «MAaccoBas J0JIsl BEHIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWI ra3oB
IPU XMMUYECKUX PEAKLUSAX, MACCHl BEUIECTBA WU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE MM O0BEMY OJHOTO M3 YYACTBYIOLIMX B PEAKLIAA
BEIIECTB, TEIJIOBOrO 3((deKkTa peakumu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEILECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTUU,

c(hOPMUPOBAHHOCTH YMEHHA COOJIIOAATH MPaBUJjia MOJIb30BAHUS XUMUYECKOH
NoCyIol M JTabopaTopHBIM 00OPY/IOBAaHUEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMM B COOTBETCTBHM C WHCTPYKLHSIMH IO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHYECKUX OMBITOB,;

Cc()OPMUPOBAHHOCTh YMEHWI [JIAHUPOBATh M  BBIMOJIHATE XHUMHUYECKUN
AKCIEPUMEHT (Pa3loKEHUE MEPOKCUAA BOAOPOJA B MPUCYTCTBUU KaTaIU3aTopa,
ONMPEACTIEHUE CPEABl PACTBOPOB BEHIECTB C MOMOUIbIO  YHHUBEPCAIBHOIO
WHIMKATOPA, BIASHUAE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIIMH,
pPEaKIMM MOHHOTO OOMEHA, KAQUEeCTBEHHBIC pPeakUuu Ha Cyib(par-, kapOoHaT- U
XJIOPHI-AaHUOHBI, HA KAaTHOH aMMOHHS, PEIIECHUE 3KCHEPUMEHTANIBHBIX 3344 1O
Temam «MeTtamel» U «HemeTannel») B COOTBETCTBUM C MPABUIAMH TEXHUKH
0e30MacHOCTH TP OOpAILCHUHU C BEIIECTBAMM U JIAOOPATOPHBIM 000PYAOBAHUEM,
NPEACTABIATh PE3YJAbTaThl XUMHYECKOrO 3KCIEpUMEHTa B (OpME 3alHCh
YPABHECHUN COOTBETCTBYIOINUX PEakUuii U (OPMYJMPOBATH BHIBOJABI HA OCHOBE
ATUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHWUH KPUTHUYECKH AHAJIM3UPOBATH XUMHUUYECKYIO
WH(}OPMALMIO, TOMYyYaeMyK) M3 Pa3HbIX MCTOYHHMKOB (CPEICTBA MAaCCOBOW
KOMMYHUKaIK, THTEpHET U APYyTrHX);



c(hOPMUPOBAHHOCTL ~ YMEHHWH  cOONIOAaTh  MpaBHUa  SKOJIOTMYECKH
1enecoo0pa3Horo MoOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENAX
COXPAHEHUsI CBOEr0 3J0POBbA M OKPY)KAKOLICH NPUPOAHON Cpedbl, OCO3HABATH
OMACHOCTh BO3ACHCTBHS HA )KMBBIC OPraHU3MBbI ONPEACIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATe Ha mnpumepax CnocoObl YMEHBUICHHS W
NPEAOTBPALLIEHUS UX BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YEIIOBEKA,

Ui 00yYaromMXCcsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMHM 3J0POBbS. YMECHHE
OPUMEHSTh 3HAHWA OO0 OCHOBHBIX MOCTYNHBIX METOAAX TMO3HAHWS BELIECTB W
XUMHUYECKHUX SIBJICHWIA,

JUISL  cAenbiX M CIa0OBHASIIMX OOYYaKIIUXCSA: YMEHHE HCIOJb30BaTh
peNbehHO-TOUYCUHYI0 chcTeMY 0Oo3HaudeHuit JI. bpalins /it 3anucu XUMHYECKUX

(dbopmy.



TEMATUYECKOE INMNJIAHNPOBAHWE
10 KTACC

KonnyectBo 4acos

HanmeHoBaHwue pasfgenoB U TeEM

nporpamMmmel Bcero

Ne n/n

Pasgen 1. TeopeTquCKme OCHOBBbI OpFaHMHGCKOVI XNMUn

MpegMeT opraHMyecko xmumun. Teopus
11 CTPOEHUSA OpPraHNYecKnx coefguHeHnin A. 3
M. bytnepoBa

MToro no pasgeny 3
Paspen 2. Yrnesogopogbl
2.1 MpepenbHble Yyrnesofopoabl — ankKaHbl 2

- HenpeaenbHble YI1eBOAOPO/AbI: aNKeHbl, 6
' ankagueHbl, anKuHbl

2.3 ApomMaTmnyeckue yrnesoLoposbl 2

- MpPUPOAHBIE UCTOUYHUKN YTNEBOA0PO/A0B U ;
' nx nepepaboTka

MToro no pasgeny 13

Pasgen 3. Kucnopopcogep>alwime opraHM4ecKne coeuHeHnd

3.1 CnupTbl. ®eHonN 3

3.2 Anbperngbl. Kap6oHOBbIE KUCAOTHI. 7

KOHTpPONbHbI
e paboTsbl

MpakTuyeckn
e paboThl

ONEeKTPOHHbIE
(unposble)
obpasoBaTesibHble

pecypchl

bubnunoteka LLOK
httDs://m.edsoo.ru/

bubnunoteka LLOK
httDs://m.edsoo.m/

bubnunoteka LLOK
httDs://m.edsoo.m/

Bnénunoteka LLOK
httDs://m.edsoo.m/

bubnunoteka LLOK
httDs://m.edsoo.m/

bubnunoteka LLOK
httDs://m.edsoo.m/

bubnunoteka LLOK
httDs://m.edsoo.m/


http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-

CnoxHble ahupsl

bubnunoteka LLOK

3.3 Yrnesogbl 3 1 0
A https://m.edsoo.rn/

MToro no pasgeny 13

Pasgen 4. AsoTcojepiKalje opraHMueckmne coefjHeHUs

bubnunoteka LLOK
https://m.edsoo.rn/

4.1 AMWHbI. AMUHOKNCNOTbI. Benkn 3 0 0

MToro no pasgeny 3

Pasgen 5. BbICOKOMOEKYNAPHbIE COEUHEHUA

bubnunoteka LLOK

51 MnacTtmaccol. Kayyykun. BonokHa 2 0 0
yay https://m.edsoo.rn/

MToro no pasgeny 2

OBW EE KONMMYECTBO YHACOB MO NPOrPAMME 34 2 2


http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-

11 KJTACC

KonwnyectBo yacoB ONEeKTPOHHbIE
HanmeHoBaHne pas3fenoB 1 Tem (undpoBble)
Ne n/n KoHTpONbH MpakTnyeckwu
nporpammbl Bcero obpasoBaTesibHble
ble paboThbl e paboThl
pecypcsol
Paspgen 1. TeopeTu4YecKue 0OCHOBbI XUMUU
CTpoeHue aTomoB. Mepnoanyeckuii 3aKoH
bnbnmoteka LLOK
11 nMNeprnognyeckas cuctemMa XMMUYECKUX 3 0 0

httos://m.edsoo.rn/
anemeHTOoB . N. MeHpeneesa

12 CTtpoeHue BeutecTBa. MHoroobpasue 4 0 0 BubnuoTeka LLOK
' BELLECTB httos://m.edsoo.m/
13 XUMunUeckue peakumm 6 1 1 bubnmoteka LIOK
' peaxy httos://m.edsoo.m/
bunbnmoteka LLOK

MToro no pasgeny 13

httos://m.edsoo.m/

Pa3gen 2. HeopraHm4yeckasa xmumMmuns

bunbnmoteka LLOK
2.1 MeTannbl 6 0 1
httos://m.edsoo.m/
bunbnmoteka LLOK
2.2 HemeTannsl 9 1 1
httos://m.edsoo.m/
23 CBA3b HEOPraHUYECKUX U OpraHUYecKnx 5 0 0 bubnunoteka LLOK
' BelecTs httos://m.edsoo.m/
bnbnmoteka LLOK
MToro no pasgeny 17

httos://m.edsoo.m/

Pasgen 3. XnuMua 1 XXU3Hb

bunbnmoteka LLOK

3.1 X 4 0 0
MMUA 1 XU3Hb httos://m.edsoo.m/


http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-
http://school-collection.edu.ru/collection/-

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







n/n

NOYPOYHOE INMNJ1IAHNPOBAHWE
10 KJTACC

KonnyectBo 4acos

Tema ypoka

MpegmeT opraHMYeckol xummm, eé
BO3HMKHOBEHME, pa3BUTUE U 3HAYEHUE

Teopus CTPOEHMS OpPraHMYeCcKuXx

coeguHeHunin A. M. byTrnepoBa, €6 OCHOBHbIE

NO/T0OXKEHWNA

MpeacTaBneHe o Knaccugukayuu
OpraHuy4yeckux BellecTB. HoMeHknaTypa
(cuctemaTmyeckas) U TpUBUANbHbIE
Ha3BaHWs OPraHWYecKNX BeLLECTB

AnKaHbI: COCTaB M CTPOEHMUE,
rOMONIOTNYECKUNiA pag

MeTaH M 3TaH — MpocTeilmne
NMpeACTaBUTENN afiKaHOB

ATNKeHbl: coCcTas " CTpoeHwue, cBOMCTBA

STUMEH ¥ NPONUIEH — MpocTeiiwue
NMpeACTaBUTENN afIKEHOB

MpakTuuyeckasa paborta Ne 1. «IMonyveHue
3TUNeHa N U3yyYeHne ero CBOMCTB»

AnkaguneHol. bytagnen-1,3 u
MeTunbyrtagueH-1,3. NMonyyeHue

KoHTponb
Hble
pa6oThbl

MpakTuyec
Kne
pa6oThbl
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CUMHTETNYECKOIo KaydyyKa N pe3nHbl

ANKWHBI: COCTaB U 0COBGEHHOCTU CTPOEHUS,
roMONMOrnYecKkunii pag. AuetnneH —
npocTelllnin NnpeAcTaBUTENb aNKUHOB
BbluncneHns No ypaBHEHNIO XMMMNYECKON
peakumnu

ApeHbl: 6eH301 U ToNyon. TOKCUYHOCTb
apeHoB

eHeTMuecKas CBA3b YrNeBOLOPOAOB,
npuHagnexawmnx K pasfinuyHbiM Knaccam
MpupoaHble NCTOUYHUKW YTNEBOAOPO0B:
NMPUPOAHBINA ra3 u NONYTHble HEPTAHbIE rasbl,
He(Tb U NPOAYKTbI €& nepepaboTKm
MpupogHble NCTOUYHWNKN YTNEBOAOPOL0B:
NMPUPOAHLINA ra3 u NONYTHble HEPTAHbIE rasbl,

He(Tb M NPOAYKTbI €& nepepaboTKm

KoHTponbHaa paboTta no pasgeny
«Y Tnesofoponbl»

I'Ipe,u,eanble OAHOATOMHbIE CNNPThbI:
METaHO/1 N 3TaHO/. Bo,u,opo,qHaﬂ CBA3b

MHOroatomHble CNUPTbI: 3TUNEHTNTNKONb N
rnnuepuH

deHon: CTPOEHNE MONEKYbI, qJI/I3I/I‘-IeCKVIe n
XUMUYECKNe CBOINCTBA, npuMeEHeEHNE

Anbfernabl: hopmanbaerus u aletanbierng.
ALeTOoH

OJHOOCHOBHbIE NMpejenbHble KAPOOHOBLIE
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KMUCNOTbI: MypaBbUHas M YKCYCHas

MpakTunyeckan pabota Ne 2. «CBolicTBa
pacTBOpa YKCYCHON KMUCAOTbI»

CTeapVIHOBaFI nonenHoBaa KMCNOoThbl, Kak
npeactaBuTeNnn BblCLLINX Kap6OHOBbIX KNcnoTt

Mblna Kak COn BbICWIMX KapOOHOBbIX
KUCNOT, UX MOl LLee AeiicTBUE

CnoxHble 3upbl KAK NPOU3BOAHbIE
Kap60oHOBbIX KUCAOT. TMAPONN3 CNOXHbIX
aupos

Xupbl: rnaponns, npuMeHeHue,
6nonornyeckas ponb Xnpos

Yrnesofbl: cocTaB, Knaccudmkayus.
BaxHelw e npeacTaBuTeNun: rNOKO3a,
(hpyKTO3a, caxaposa

KanMaﬂ M uennknosa Kak npnpoaHblie
noNNMeEpbI

KoHTponbHas paboTa no pasgeny
«Kuncnopogcofepxalyme opraHuyeckme
coefnHeHusa»/ Bcepoccuidickas npoBepoyHas
paboTa

O6uias xapaKTepUCTUKa a30TcogepXxaLlnx
OpraHuyeckmx coeguHeHunin / Becepoccuiickas
nposepoyHas pabota

AMWHbI: METUNAMMWUH N aHUINH

AMUWHOKMNCIOTBI Kak aM(hOTepHbIe
OpraHuy4eckue CoefuHeHUs, Nx
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6nonornyeckoe sHavyeHue. Mentuabl. benkun
KaK NPpnpoaHbIe BbICOKOMOEKY/IAPHbIE

COeAUHEHUSR

23 OCHOBHbIE MOHATUS XUMUU
BbICOKOMOJ/IEKYIAPHbIX COEAUHEHUT
OCHOBHble METOAbl CMHTE3A

34 BbICOKOMOJ/IEKYIAPHbBIX COELUHEHUIA.

MnacTmacchl, KayuyKu, BOJTOKHA

OBW EE KONNYECTBO YHACOB MO NMPOrPAMME

34
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n/n

Tema ypoka

XUMUYECKUA 31eMeHT. ATOM. DNIEKTPOHHas
KOH(Urypauua aTomosB

Mepunoguueckunin 3akoH u Mepuognyeckas
cuctemMa XMMMYECKUX anemeHToBs . .
MeHpeneeBa, UX CBA3b C COBPEMEHHO
Teopuen CTpoeHns aTOMOB

3aKOHOMEPHOCTU U3MEHEHWNSA CBONCTB
XUMUYECKNX 3NEMEHTOB U UX COEUHEHUNI NO
rpynnam v nepuogam. 3HavyeHue
nepuoLMYecKoro 3akoHa u CUCTEMbI
XuMnyecknx anemeHtos .M. MeHpeneesa B
pasBUTUMN HayKMW

CTpoeHue Beutectsa. XMMumyeckasa cBasb, eé
BMUbl; MEXAHU3Mbl 06pa30BaHNA KOBANEHTHOI
cea3n. BogopogHas cBA3b

BaneHTHOCTb. ONeKTpoOTPULATENIbHOCTD.
CTeneHb oKucneHnsa. BeuwecTBa
MONEKYNAPHOTO U HEMONEKYIAPHOT O
CTpOeHMA

MoHATME O ANCMEPCHbIX CUCTEMAX. MICTUHHbIE
W KONJONAHbIE pacTBOpbl. MaccoBas 4oNs
BellecTsa B pacTBope

11 KJTACC

Konn4yectBo yacoB

KoHTpon
Bcero bHble
paboThl
1 0
1 0
1 0
1 0
1 0
1 0

MpakTunye
CKune
paboThbl

Jata
nsyude
HUA

ONEeKTPOHHbIE
uM@ppoBbIe
obpasoBaTesibH
ble pecypchbl
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Knaccugukaums n HOMeHKaTypa

HeOpraHM4YeckKnx coegnHeHN. MeHeTnyeckas 1 0 0 bubnuoteka LLOK
CBA3b HEOPraHMYeCcKUX BeLLecTB, pasnnUHbIX httDs://m.edsoo.rn/
Kfiaccos

Knaccudukayms XMmMnuecknx peakuyuii B

HEOPraHMYeCcKON N OPraHNYecKOW XUMUM.
bnénmoteka LLOK

3aKOH COXpaHeHMUs mMaccCbl BEWECTB; 3aKOH 1 0 0
P . httDs://m.edsoo.rn/

COXpaHeHNA N npespaweHnda aHeprnnn npn
XUMNYHECKNX peakKunax

CkopocTb peakuuu. O6paTumble peakLunu. bubnnoTeka LLOK
XnMunyeckoe paBHoBecue https://m.edsoo.rn/

MpakTuueckas paborta Ne 1. «BnuaHue
bnbnuoteka LLOK

A3/IMYHbIX (DAKTOPOB Ha CKOPOCTb 1 0 1
P @ P P https://m.edsoo.m/

XUMWUYECKON peakunum»

AnekTponuTmyeckaa guccoumaymnsa. NMoHATME O

BOAgOpoAHOM noka3saTene (pH) pacTteopa. BubnuoTeka LLOK
Peakuuun noHHoro obmeHa. M'mgponus https://m.edsoo.m/
OpPraHMYeCcKNX N HEOPraHMYECKNX BeLLeCcTB

OKUCNNTENbHO-BOCCTAHOBUTEbHbIE PEaKL UK.
bnénmoteka LLOK

MoHsaTHEe 06 3NeKTPONN3e pacnaaBoB U 1 0 0
P P https://m.edsoo.m/

pacTBOPOB cOei

KoHTponbHas pa6oTta no pasgeny

1 1 0
«TeopeTUYeCKNe OCHOBbI XUMUU»
MeTannbl, nX NonoXeHne B Mepnoguyecko
cCUCTeMe XMMUYeCKUx anemenTos . U.
bnénmoteka LLOK
MeHpeneesa n 0CO6EHHOCTM CTPOEHUSA 1 0 0

. https://m.edsoo.m/
atomoB. Ob6uWue pm3nyeckne cBoOMNCTBA

MeTasnnos
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CnnaBbl MeTannos. aﬂeKTpOXMMMHeCKMVI pag
HaHpH)KEHMVI MEeTasnoB

XuMnyeckne cBOWCTBA BaXKHEWLWIUX MeTannos
(HaTpwiA, Kanuii, Kanbynii, MarHui,
aNtOMUHNIA) U NX COeAUHEHWA

XMUMMNYeCKne CBOMNCTBa XpoMa, Megn u nx
COeUHEHNIA

XMMUMUeCKne CBOMNCTBA LUNHKA, Xenesa U Ux
COeUHEHNIA

MpakTuueckasa paborta Ne 2. "PeweHue
3KCNnepMMeEHTaNbHbIX 3aj4ay No TemMe
«MeTannb»"

HemeTannbl, ux nonoxeHue B Mepnognyeckon
cuctemMe XMMMYECKUX anemeHToB . .
MeHpeneeBa 1 0CO6EHHOCTM CTPOEHNSA aTOMOB

®un3nyeckne cBOKCTBa HEMETA/OB.
AnnoTponus HemeTannos (Ha npumepe
Kucnopoga, cepbl, hochopa u yrnepoja)
XUMuueckne cBoiicTBa raloreHoB, CEPbl U UX
COeUHEHNIA

Xumnyeckne cBoincTea asoTta, ochopa n nx
COeUHEHNIA

XMMuYyeckne cBoiicTBa yrnepoga, KpeMmHusa v
NX COeUHEHNIA

MpuMeHeHMe BaXKHEMW NX HEMETANNOB U UX
COeUHEHNIA

O606WeHNe N cucTeEMaTU3aL NS 3HAHWUTI MO
Teme «HemeTannbl». BblyncneHMsa no
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YPABHEHUSAM XVMUYECKUX PeaKLUi 1
TEPMOXMMUYECKNE PACUETHI

MpakTuueckasa paborta Ne 3. «PelweHune
3KCnepuMeHTanbHbIX 3a4a4 Mo TeMe
"HemeTannbl"»

KoHTponbHasa paboTa no Temam «MeTannbi» u
«HemeTannbl»

HEOpFaHVI'-IeCKI/Ie n opraHn4Yeckne KnMCnoThbl.
HEOpFaHVI'-IeCKI/Ie M opraHn4yeckne oCHoBaHuMA

AMGBOTEPHbIE HEOPTAHUYECKWE U
opraHuyeckue coefHeHus. FeHeTuyeckas
CBSA3b HEOPTaHMYECKNX U OpPraHUYEeCcKuX
BELLEeCTB

Ponb XMMuUM B 06ecnevyeH 3KONOTUYECKOWA,
3HEpPreTMYecKol 1 NML,EeBOn 6e3onacHoCTH,
pasBUTUN MeULUHbI

MpepcTaBneHns 06 06WNX HAYUHbBIX
NPUHLMNAaxX NPOMbILWIEHHOTO NONYYEHNS
BaXKHelWnX BeLLecTB

Yenosek B MuUupe BEWECTB U MaTePMNanos

Xumusa un 300p0OBbLE YETOBEKA

OBW EE KONMNYECTBO YHACOB MO NMPOrPAMME

34
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MPOBEPAEMbIE TPEBEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30BATE/IbHOW MPOIrPAMMBbI

Kog
npoBepsiemMoro
pesy/nbTarta

11

12

13

14

15

15
16

21

10 K/TACC

MpoBepsieMble NpPeAMeTHbIE Pe3y/bTaTbl 0CBOEHUSI 0OCHOBHOW 06pa3oBaTe/IbHOM NPOrpaMmbl CPeaHEro 06LLEro 06pasoBaHus

TeopeTnyeckne OCHOBbI OPraHNYeCKOol XMMUK

ChopMMpOBaHHOCTb NPeSCTaB/IEHN 0 XUMUYECKOI COCTaBASAIOLLEN eCTECTBEHHOHAYYHOW KapTUHbI MMPa, POV XUMUK B NO3HAHUN
ABMIEHWI NpUPOLb!, B (HOPMMUPOBAHMN MbILLIEHUA U KY/bTYpbl IMYHOCTM, €8 (DYHKLUMOHAMbHOW rpamMOTHOCTW, HeOBXOAMMON ANns
peLLUeHmns NPaKTUYeCKUX 3a4a4 1 3K0MornMyeckm 060CHOBaHHOMO OTHOLLIEHWS K CBOEMY 3[0POBLIO Y NPUPOLHON cpefe

BnageHve CUCTEMO XMMMUYECKUX 3HaHWIA, KOTOpas BK/KOYAET: OCHOBOMOMarawowye MoHATMS (MONEKyna, Ba/leHTHOCTb,
3/IEKTPOOTPULATENILHOCTD, CTENEHb OKUC/IEHWS, XMMMYECKas CBA3b, MOJIb, MOJISIPHas Macca, MOMISIPHbI 06bEM, YIIEPOAHLINA CKeNeT,
(DYHKUMOHaNbHAasA rpynna, pagvkan, W30Mepus, W30Mepbl, FOMOSIOrMYECKUIA psag, TOMOJSIOTW, YreBOLOPOAbI, KWCAOpPOA- U
a30TCOofepXKaLlMe COefMHEHUsl, OMONOTNYECKN aKTUBHbIE BellecTBa (YrieBoAbl, XXUpbl, Gekn), MOHOMEp, NOUMED, CTPYKTYPHOe
3BEHO, BbICOKOMOJEKY/APHbIE COEAVHEHUS); TEOPMU W 3aKOHbI (TEOPWUS XMMMUYECKOro CTPOEHMSi OpraHuueckux Beulects A.M.
ByTnepoBa), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUI A3bIK XUMUK, (HaKTOMOIMYecKne CBELEeHWS O CBOWCTBAX, COCTaBe, MOSlyYeHUU W
6€30MacHOM MCNOJb30BaHUN BaXKHEMLLIMX HEOPraHWYeCKUX WM OpPraHUYecKuMx BeELLECTB B ObITy W MPAKTUYECKON LeATeNbHOCTU
yenoBeka

ChopMUpOBaHHOCTL YMEHWIA BbLISIBNATL  XapaKTepHble MPU3HaKW MOHATWIA, YCTaHaBMBaTb WX B3aMMOCBA3b, WCMO/b30BaTbh
COOTBETCTBYHOLLME MOHATUSA MPY OMMCAHNU COCTaBa, CTPOEHMS U NPEBPALLEHMNIA OPraHNYeCKX COeANHEHNT

C(hOPMUPOBAHHOCTb YMEHWIA WCMOMb30BaTb XUMUYECKYH) CUMBOSIMKY [J11  COCTaBMIEHUS MOJIEKYNAPHBIX U CTPYKTYPHbIX
(pa3BépHyTON, COKpaLLEHHON) (HOPMY/N OPraHWYecKMX BELLECTB W YPaBHEHUA XMMUYECKUX peakLMii, U3roTaBnvMBaTb MOAENU
MOJIEKY/T OPraHNYeCKMX BELLECTB ANS WIIOCTPALMM UX XMMUYECKOr0 U MPOCTPAHCTBEHHOIO CTPOEHNS

ChopMMpPOBaHHOCTb YMEHWIA YCTaHaBIMBaTb MPUHALIEXHOCTb U3YUYEHHbIX OPraHMYECKMX BELLECTB MO MX COCTaBy M CTPOEHMIO K
onpegenéHHoMy Knaccy (rpynmne) coeauHeHW (YrneBogopoas!, KUCNOPO U a30TCOAepXKallime COeAMHEHUS, BbICOKOMOMIEKYSPHbIE
coeauHeHMs), faBaTb MM Ha3BaHWsA N0 cUCTeMaTMyeckoin HomeHknatype (IUPAC)

ChopMUpOBaHHOCTb YMEHUS ONPeLensiTb BUAbl XMMUYECKOM CBSA3U B OPraHUYeCKUX COeAUHEHUAX (O4UHAPHBIE U KPATHbIE)
ChopMMpPOBaHHOCTb YMEHUS MPUMEHSTh: MOMOXKEHUS TEOPUM CTPOEHNSI OpraHnyecknx Beects A.M. bByTnepoBa ans 06bACHEHUs
3aBMCMMOCTU CBOICTB BELLECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHeHWst MacChl BELLECTB

Yrnesofopogsl. Knucnopofcogepyxallime 1 a3oTcogepXallive opraHMYeckme coefiHeHns. BbICOKOMONEKYNAPHbIE COeAUHEHUS
ChopMMpPOBaHHOCTL YMEHWIA MPUBOAUTL TPUBMA/IbHbIE HA3BaHUA OTAE/bHbIX OpraHWYecKMX BellecTB (3TWMEH, NPOMUAEH,
aueTWneH, STUNEHINKONb, FULEPUH, theHon, popMasibaerna, auetansierni, MypaBbiUHas KUCIOoTa, YKCYCHas KUCMOoTa, 0eMHOoBas
KWCNOTa, CTeapuHOBas KNCNOTa, /0K03a, (pyKTO3a, Kpaxmas, Lennonosa, ravLmuH)
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MpoBepsieMble NMPeAMETHbIE Pe3ybTaTbl OCBOEHWS OCHOBHOW 06pa3oBaTe/IbHOW NPOrpaMMbl CPeAHEro 06LIero 06pa3oBaHus

CthopMMPOBAHHOCTb YMEHWIA XapaKTepKn3oBaTh COCTaB, CTPOEHME, (PU3NYECKME N XUMUYECKME CBOMCTBA TUNMYHBIX NPeACTaBUTENEeN
Pa3INYHbIX KNacCOB OPraHWYecKMX BellecTB (MeTaH, 3TaH, 3TWeH, MPOMWMeH, aueTwneH, GyTaaueH-1,3, MeTunbyTagmeH-1,3,
6eH30/, METaHO/, 3TaHO/, 3TUNIEHTIMKONb, FLEPVH, (HEHON, aueTabAern, MypaBbyHas 1 YKCYCHas KCMOTbI, FIH0K03a, Kpaxmall,
Lie/1/1K0/103a, aMUHOYKCYCHast KUCNOTa)

ChopMMPOBAHHOCTb YMEHUS WAMKOCTPUPOBATb FEHETUYECKYHO CBA3b MEXAY TUMUYHBIMW MPeACTaBUTENSAMW Pa3/IMUHbBIX KNacCoB
OpraHNYecKnX BELLECTB YPaBHEHUSIMM COOTBETCTBYHOLLMX XMMNYECKNX PeaKLinii C UCMONb30BaHMEM CTPYKTYPHbIX (HOpMYy/I

ChopMUpoBaHHOCTL YMEHUSA XapaKTepu3oBaTb UCTOUYHUKK YTIEBOAOPOLHOrO Chipbsl (HEMTL, NPUPOAHLIA a3, yronb), cnocobbl nx
nepepaboTKM 1 NPaKTUYECKOE MPUMEHEHWEe NPOAYKTOB nepepaboTku

XUMUA U XKN3Hb. PacuyéThl

ChopMMpPOBaHHOCTb YMEHWIA BNafeTb CUCTEMOI 3HAHWA 06 OCHOBHbLIX METOAAX HAay4YHOrO MO3HAHWS, NCMOMb3YEMbIX B XUMUW NpU
M3yYeHUMN BELLECTB U XMMUYECKUX ABNEHUIA (HabntofeHne, U3MepeHne, SKCMEPUMEHT, MOAEIMPOBaHME), UCMO/b30BaTh CUCTEMHbIE
XVMWNYECKME 3HAHWS 4151 NPUHATUSA PELLEHNI B KOHKPETHbLIX XKMU3HEHHBIX CUTYaLMsX, CBA3aHHbIX C BELLLECTBAMU U UX NPUMEHEHUEM
ChopMMpOBaHHOCTb YMEHMIA cOONI0AATb NMpaBuia MoMb30BaHUS XMMUYECKOR NOCYAol 1 nabopaTopHbLIM 060pYAOBaHNEM, a Takxke
npasuma 0bpaLleHns ¢ BELLLeCTBAMU B COOTBETCTBUM C UHCTPYKLUMAMM MO BbINOSHEHNIO 1a60PaTOPHbLIX XUMUYECKUX OMbITOB
ChopMUpOBaHHOCTL YMEHMWI NIaHUPOBAaTL W BbINOAHATE XMMUYECKUIA 3KCNEPUMEHT (NpeBpaLLeHns OpraHUYeckmnx BeLLecTB npu
HarpeBaHuu, NOyYeHNe 3TUIEHA U N3YYEeHMEe ero CBOWCTB, KaUeCTBEHHbIE PeaKL My OpraHMYecKux BELLECTB, AeHaTypauus 6enkos
Mpy HarpeBaHWK, LiBETHbIE peakLMn 6enKoB) B COOTBETCTBUM C NpaBuiamMy TEXHUKM 6e30MacHOCTY Npu 06palLeHnm ¢ BELLLeCTBaMU U
NabopaTopHbIM  060pyA0BaHMEM; MPeACTaBNATb  Pe3ynbTaTbl XUMUYECKOTrO 3SKCMEpUMEHTa B (JopMe 3amucu  ypaBHEHWiA
COOTBETCTBYHLLUX PeaKLuid 1 POPMY/IMPOBaTL BbIBOAbLI HA OCHOBE 3TUX PE3y/bTaToB

ChopMMpPOBaHHOCTb YMEHWIA NPOBOAUTL BbIYMCAEHWUS MO XUMWUYECKMM ypaBHeHMAM (Maccbl, 06bEMa, KOMMYECTBa WCXOLHOrO
BeLLLeCTBa WM NPOAYKTa peakumMn no WM3BECTHbIM Macce, 06LEMY, KOMMYECTBY OAHOr0 M3 MCXOAHbIX BELLECTB W/IN MPOLYKTOB
peakumn)

ChopMUPOBaHHOCTL YMEHUIN KPUTUYECKM aHa/IM3MpoBaTh XMMWYECKYHD WHMOPMALMIO, MOMyYaeMyto K3 pasHblX WCTOYHUKOB
(cpeacTBa MaccoBOW MHGopMaLuK, ceTb VIHTEPHET 1 apyrue)
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MpoBepsieMble NMPeAMETHbIE Pe3ybTaTbl OCBOEHWS OCHOBHOW 06pa3oBaTe/IbHOW NPOrpaMMbl CPeAHEro 06LIero 06pa3oBaHus

CchopMUpoBaHHOCTL YMEHUIA COBNI0AATL NPaBuia 3KOOrMYECKM LienecoobpasHoro noseseHus B ObITY Y TPYA0BOM AeATeIbHOCTM B
LIeNIIX COXpaHeHWsi CBOEro 340PO0BbS 1 OKPYXKaroLLeil NPUPOAHOIA cpefbl, 0CO3HaBaTb OMAaCHOCTb BO3AECTBMA Ha XXMBbIE OPraHn3Mbl
onpeaenéHHbIX OpraHNYecKnX BeLLecTB, NOHMMas cMbicn nokasatens MAK (npegenbHo fONYCTUMORA KOHLEHTpaLMK), NOSCHATb Ha
nprMepax cnocodbl yMeHbLLIEHNS U NPeLOTBPALLEHNS NX BPELHOrO BO3AENCTBUS HA OpraHu3m YeoBeka

MpoBepsieMble NMPeAMETHbIE Pe3ybTaTbl OCBOEHUS OCHOBHOI 06pa3oBaTelbHOM NPOrpaMMbl CPeAHEro 06LLero o6pa3oBaHms

TeopeTnyeckmne 0CHOBbI XMW

BnageHve CUCTEMOA XMMWYECKMX 3HaHWIA, KOTOpas BK/IKOYAET: OCHOBOMOJaralolme MOHATUA (XUMUYECKUIA 3MEMEHT, aToMm,
3NeKTpPOHHasA 060/104Ka aToMa, S-, p-, J-3MeKTPOHHbIE OpOUTanM aTOMOB, WOH, MOMEKYNa, Ba/IEHTHOCTb, 3N1eKTPOOTPULATENLHOCTb,
CTeneHb OKUCMEHWS, XMMUYECKast CBA3b, MOJb, MOSIPHas Macca, MOMSIPHbIA 06BEM, KPUCTA/IMYECKAS PELLUETKA, TWMbl XUMUYECKMNX
peakumin (OKUCNTENbHO-BOCCTAHOBUTESNbHBIE, 3K30- U 3HAOTEPMUYECKME, peakuunm WOHHOro 06MeHa), PacTBop, 3MEKTPOSUTHI,
HE3MEKTPONNTLI, 3NEKTPOIUTAYECKAS AMCCOLMALNS, OKWC/MTENb, BOCCTAHOBMTE/b, CKOPOCTb XMMWYECKOW peakuuu, XUMMYECKoe
paBHOBECME); TEOPUM W 3aKOHbl (TEOpWSI 3MIEKTPONMTUYECKOW amccoumaumm, MMepuogmyeckuii 3akoH [O.U. MeHgeneeBa, 3akoH
COXpaHeHMs Macchl), 3aKOHOMEPHOCTY, CUMBOTMYECKMIA A3bIK XUMUK, (HaKTONOTMYECKIE CBEAEHMS O CBOWCTBAX, COCTaBe, MOMYYEHUN 1
6€e30MacHOM MCMOMb30BaHUM BXKHENLLMX HEOPraHNYECKUX BELLECTB B ObITY U MPaKTUYECKO feATeNbHOCTM YeloBeKa
ChopMUpOBaHHOCTL  YMEHWUIA  BbISIBNATL — XapaKTepHble MNPU3HakM UM B3aUMOCBA3b  M3YYEHHbIX MOHATUA, NPUMEHATb
COOTBETCTBYHOLUME MOHATUA NPU OMMUCAHUW CTPOEHWS WM CBOMCTB HEOPraHWYeCKMX BELLECTB M WX MPeBpalLeHUid; BbISBIATL
B3aMMOCBS3b XUMNYECKMX 3HAHWI

C MOHATUAMM 1 NPEeACTaBEHUAMUN JPYTUX eCTECTBEHHOHAYYHbIX NMPeLMeTOB



BJ'IaZ[eHI/Ie OCHOBHBIMU MCTOAAMH HAYTHOTO IMO3HAHWA BCIICCTB U XUMHUICCKHUX SIBJICHUN (HaGJ’lIOI[eHI/Ie, HU3MCPCHHUC, SKCIICPUMCHT,

13
MOJCTUPOBAHKC)
ChopMHUPOBAHHOCTE YMEHHUI ONIPSACIISITh BAJICHTHOCTD U CTCIICHD OKUCIICHUS XUMHMCCKUX 3JICMCHTOB B COCAMHCHISIX PA3IMMHOTO
14 COCTaBa, BUJ XMMHYCCKOM CBA3M (KOBAJICHTHAS, MOHHAS, MCTALTMYECKAs, BOJOPOIHAA) B COCAMHCHHAX, THIT KPUCTALTHYCCKOMH
PEETKHM KOHKPSTHOTO BELICCTBA (ATOMHAsSL, MOJICKYJISIPHASL, HOHHAST, MCTAJUTHICCKAST)
1.5 ChopMHUPOBAHHOCTE YMEHME OTIPEACIATH XapakTep CPEIbl B BOIHBIX PACTBOPAaX HEOPTAHMUYCCKUX COCIUHECHHUIH
ChopMuUpOBaHHOCTE YMEHMS KIIACCU(PULIMPOBATE XUMHICCKUC PCAKLIMH TI0 PA3TMMHBIM TIPU3HAKAM (YHUCIY U COCTABY PCarHpYIOIIKX
1.6 BEHICCTB, TCIUTOBOMY 3(EKTY peakimu, M3MCHCHHMIO CTEIICHCH OKMCICHMA JIIEMCHTOB, OOpPaTMMOCTH PEAaKIMM, YYacTHIO
KaTanusaTropa)
17 ChopMHUPOBAHHOCTE YMEHHM COCTABJISATh YPABHCHHUS PCAKIHMH Pa3IMMHBIX THIIOB, TIOJIHBIC M COKPAIICHHBIC YPABHCHMS PCaKIE
] HMOHHOTO OOMCHA, VIMTHIBAS YCIOBHS, IIPY KOTOPBIX ITH PCAKLIMH HAYT IO KOHLA
18 CdopmMupoBaHHOCTE yMeHI/H\/'I"HIZ)OBOZ[I/ITb PCaKLMH, MOATBCPKIAIOINC KAUCCTBCHHBIM COCTAB Pa3TUIHBIX HCOPTAHUICCKUX BCIICCTB,
PAaCIiO3HABATh ONBITHBIM ITYTCM HOHBI, IIPUCYTCTBYIOIIWC B BOAHBIX PACTBOPAX HCOPTAHWUICCKUX BCIICCTB
19 ChopMHUPOBAHHOCTE YMCHUI PACKPHIBATH CYLIHOCTH OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX PCAKLIME ITOCPCICTBOM COCTABICHUS
] JIICKTPOHHOTO OaTaHCca YTHX PEAKLIAI
1.10 ChopMHUpOBaHHOCTE YMECHHUE OOBSICHATH 3aBUCHMOCTD CKOPOCTH XUMHUMCCKOUM PCAKLIMK OT Pas3IMHbIX (JaKTOPOB
111 ChopMHUPOBAHHOCTE YMEHME OOBACHITD XapakTeP CMEIICHHSA XUMHUYECKOTO PABHOBCCHA B 3aBUCHMMOCTH OT BHCIIHETO BO3ACHCTBUA
) (mpurign Jle [artense)
2 OO0mias v HeOPraHUIECKast XMMUs
21 ChopMHUpOBaHHOCTE YMEHME pacKphiBaTh CMBICT llepuommdeckoro 3akona J{ M. MeHaeneesa W ISMOHCTPHUPOBATH €TO
) CHCTEMATH3UPYIOUIYIO, OO BSICHUTCSIBHYO U MPOTHOCTHYCCKYIO (PyHKLIHU
ChopMHUPOBAHHOCTE VMCHHME XapakTCPHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XHMHYCCKHX OJICMEHTOB 1—4 mepuoaos
) [Neproamyeckoi cucteMbl xumuucckux daemMeHToB J| M. MenneneeBa, UCTIONb3yS MOHATHA «S-, P-, d-3ICKTPOHHBIC OpOHTAIMY,
2 «IHCPTCTUYCCKUC VPOBHWY, OOBSICHATH 3aKOHOMCPHOCTH M3MCHCHHSI CBOWCTB XHMUHMCCKUX JJICMCHTOB UM HX COCIUHCHHU IO
nepuoaaM U rpyrmaM [lepuoauiaeckor cucteMbl xumuieckux 3nemeHTos JI. M. Mennencena
ChopMHUPOBAHHOCTE YMEHHME XapaKTePHU30BaTh (OTMCHIBATH) OOMIME XUMHUYCCKHUEC CBOMCTBA HCOPTAHMYECKHMX BEIICCTBE Pa3TAMHBIX
2.3 KITaCCOB, MOJTBEPKJATh CYIICCTBOBAHME TI'C€HCTHUYECKOW CBS3M MEXAY HCOPTaHWYCCKHUMM BEIICCTBAMU C IIOMOIIBIO YPaBHEHUH
COOTBETCTBYIOIIMX XUMHUUYCCKUX PEAKIM
ChopMHUPOBAHHOCTE YMCHHI YCTAHABIUBATD IPHHALICKHOCTD HCOPTAHMYCCKUX BELICCTB M0 MX COCTABY K OIPSACICHHOMY KIAcCy
24 (rpyrmie) coeauHEHME (IIPOCTHIC BEHMICCTBA — METATBI M HEMETAILIBI, OKCHIBI, OCHOBAHMS, KHCIOTHI, aM(OTCPHBIC THIPOKCHIIBI,
COJTH)
95 ChopMHUPOBAHHOCTE VMECHHE HCIIONB30BATh XUMUUYCCKYIO CUMBOJIHKY VTSI COCTABICHYS (DOPMYJT BEILCCTB M YPABHCHUI XUMUICCKUX

peakimi, cuctemarndeckyio HomeHKIatypy (IUPAC) m TpuBHambHBIC Ha3BaHW OTACIBHBIX HEOPTAHWMYCCKUX BEHICCTB (VrapHBIN
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ras, yrnekucrblii ras, aMmMmak, raliéHas n3BecTb, HeralwéHas M3BecTb, MUTbEBas COAa, NUPUT 1 Apyrue)

ChopMMpOBaHHOCTb YMEHUIA XapaKTepr3oBaTh (ONUCHIBaTb) 06LLME XMMUYECKME CBOWCTBA HEOPraHWYECKMX BELLECTB Pas/MuHbIX
K/1accoB, MOATBEPXAATb CYLLECTBOBaHWE FEHETUYECKOW CBSA3UM MeXAy HEeopraHW4ecKMMW BeLLeCTBaMM C MOMOLLLHD YPaBHEHWIA
COOTBETCTBYIOLLMX XUMUYECKMUX peaKLnii

ChopMMpPOBaHHOCTb YMEHUIA NIAHUPOBaTb W BbIMOMHATL XUMUYECKUIA 3KCMEPUMEHT (pas3noXeHWe Mnepokcuia BoAopoda B
NpUCYTCTBUM KaTanm3atopa, OnpefefieHWe cpedbl PacTBOPOB BELIECTB C MOMOLLBH0 YHUBEPCASIbHOMO WHAWMKATOPa, BUSHUE
pasinyHbIX (PAKTOPOB Ha CKOPOCTb XMMWYECKOW peakuuu, peakuunm WOHHOTMO 0OMeHa, KaueCTBEeHHble peakuum Ha cynbgar-,
KapboHaT- 1 X/10pUL-aHNOHbI, Ha KATUOH aMMOHWS, PeLLeHNe IKCMePUMEHTANbHBIX 334ay no TemaMm «MeTan/bl» 1 «HemeTansibl») B
COOTBETCTBMM C MpaBuiaMn TeXHUKU 6e30MacHOCTM Npu obpalieHMM ¢ BewlecTBaMyM W nabopaTopHbIM  060pYyLOBaHMEM;
NPeACTaBNAThL pesy/ibTaTbl XMMUYECKOr0 3KCMeprMeHTa B (POpMe 3armcu ypaBHeHW COOTBETCTBYIOLLMX peakLuii 1 hopMynmposaTb
BbIBO/bl Ha OCHOBE 3TUX Pe3yNbLTaToB

CchopMupoBaHHOCTL YMeHUI cObN0AaTL NpaBuia noib30BaHMA XMMUYECKO NOCYAO0 1 NabopaTopHbIM 060pY0BaHUEM, & TaKxKe
npasunsia 06paLLeHmns ¢ BELLLECTBAMU B COOTBETCTBUM C UHCTPYKLMSAMU MO BbINOMHEHWIO N1a60PATOPHbLIX XUMUYECKUX OMbITOB
ChopMMpOBaHHOCTb YMEHUIA XapaKTepU30BaTb XMMUYECKME MPOLECChI, fieXallye B OCHOBE MPOMBILL/IEHHOTO MOYYEHNs CEpHOi
KUCNOTbI, aMMUaKa, a Takke CHOPMUPOBAHHOCTb MPEACTaBNeHMn 06 06LUMX HayYHbIX MPUHLMNAX U 3KOMOMMYECKUX npobnemax
XVMWYECKOr 0 NPon3BOACTBA

XUMUA N XKNU3Hb. PacyéTbl

ChopMMpOBaHHOCTL NPeSCTaBIEHN 0 XMMWYECKOI COCTaBAAIOLWEN eCTECTBEHHOHAYYHOW KapTWUHbLI MPa, POSIU XMMWU B MO3HAHWUM
ABMEHWI NpUpOL!, B (HOPMMPOBAHMN MbILLIEHUS U KYNbTYPbl IMYHOCTM, €8 (PYHKUMOHabHOW rpamMoOTHOCTH, HEOBXOAMMON A/s
peLLeHns MPaKTUYeCKUX 3a4ay U 3KON0ornmyeckr 060CHOBAHHOIO OTHOLLIEHWS K CBOEMY 3[0POBbIO Y NPUPOLHON cpefe
ChopMUPOBaHHOCTL YMEHUN KPUTUYECKM aHa/IU3MPOBATh XUMUYECKYD WH(OPMALMIO, MOAYYaeMyt0 U3 pasHbIX WUCTOYHUKOB
(cpencTBa MaccoBO KOMMYHUKaLUUK, ceTb IHTEPHET 1 Apyrue)

ChopMMpoBaHHOCTb YMeHUIA cOBMIHOAATL NpaBuia 3KOMOMMUECKN Lieneco06pasHOro noBeAeHWs B ObITy 1 TPYAOBOW AeSTENbHOCTY B
LIeNISIX COXPaHEeHNs CBOET0 3[,0POBbS 1 OKPYXKatOLLel MPUPOAHOIA cpeabl

Oco3HaBaTb 0NaCHOCTb BO3AENCTBUS Ha XXMBbIe OPraHn3Mbl OMpefeNieHHbIX BELLECTB, MOHMMas cMbici nokasatens MAK, nosacHATb
Ha nprMepax cnocobbl YMeHbLLIEHNS U NPefOTBPALLEHNS NX BPELHOrO BO3AECTBMA HA OPraHM3M YesioBeka

CopMMpPOBaHHOCTL YMEHUI A NPOBOAUTL BLIYMCAEHUS C WCMONb30BaHWEM MOHATUS «MaccoBas [ONS BELUECTBA B PacTBOpeE,
OOBEMHBIX OTHOLUEHWIA Ta30B MPU XMMWYECKMX peakuMsiX, MacCbl BeLlecTBa WM O6bEMA ra3oB MO W3BECTHOMY KOMYECTBY
BeLLecTBa, Macce waM 06bEMY OLHOIO W3 YYacCTBYHOLUMX B peakuuy BellecTB, TEMIOBOro afdekTa peakuuUm Ha OCHOBE 3aKOHOB
COXpaHeHUs Macchl BELLECTB, NPeBPaLLEeHNs U COXPaHEHUS SHEPTM

NMPOBEPAEMBbIE S/IEMEHTbI COAEP>XAHWA
10 KJTACC
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MpoBepsieMblii aNeMeHT cofepXKaHus

TeopeTnyeckne 0CHOBbI OPraHNYecKOol XUMU

MpesmeT opraHNYecKol XUMUK: e€ BO3HWKHOBEHWE, PasBUTUE W 3HaYeHWe B NOYYEHUM HOBbLIX BELLECTB M MaTepuanoB. Teopus CTPOeHUs
OpraHNYecknx coeguHeHnin A.M. ByTnepoBa, eé 0OCHOBHbIE MOIOXKEHNS

CTpYKTYpHble (hOpMy bl OpraHUYeCKMX BeLLecTB. ["OMOorus, usoMepus. XUMNYeckas CBs3b B OPraHUYeCKMX COeAMHEHUSX - OAMHApHbIE U
KpaTHble cBs3un. MpeAcTaBieHne 0 KnaccuirKkaLmm opraHuyeckux BeLLecTB

HomeHknaTypa OpraHM4eckMx COeAMHEHWIA (CUCTeMaTWMueckas) W TpuBUAIbHbIE HAa3BaHWA BaXKHEMLIMX MNpefcTaBUTeNed  KiaccoB
OpraHnYecKmX BeLLECTB

Yrnesofopoapl

AJIKaHbl: COCTaB W CTPOEHWe, FOMOJIOTMYECKWA psf. MeTaH M 3TaH - MpoCTellune NPeaCcTaBUTENN aNKaHOB: (DM3UYECKME U XUMMUYECKME
CBOWCTBA (peakLyu 3aMeLLEHNS U TOPEHNS), HAXOXKAEHWE B MPUPOZE, NOTyYeHUe 1 NPUMEHEHNE

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJIOTMYECKMNIA psig. STUEH 1 NPONWIEH - MPOCTEALLNE NPELCTABUTENN &/IKEHOB: (DU3MYECKUE N XUMUYECKME
CBOWCTBa (peakuuy rmapupoBaHus, rajioreHMpoBaHus, ruapatauum, OKUCIEHNS U NOMMEPU3aLIMK), NOMYYEHUE U MPUMEHEHNE

AnkagueHsl: OyTagueH-1,3 U MeTUnbyTaaueH-1,3: CTPOeHWe, BaXHENLIME XMMWUYECKMEe CBOMCTBA (peakums nonvmepusauuu). MonyyeHve
CUHTETUYECKOr0 Kayuyka 1 pe3viHbl

AJSIKVHBI: COCTaB M OCOGEHHOCTW CTPOEHWS, FOMOJIOTMYECKNI psif. AUETWIEH - NPOCTEALIWIA NpeacTaBUTeb aNKMHOB: COCTaB, CTPOEHNE,
(husnyeckme 1 XMMUYECKMe CBOMCTBA (peakLuumn rMaprpoBaHns, raforeHupoBaHus, rnapartaumum, ropeHms), noyyeHe n NnpuMeHeHne

ApeHbl. beH30n: cocTas, CTPOeHWe, (M3MYECKMe W XUMUYECKMe CBOCTBa (Peakuuu rafioreHMpoBaHUA W HWTPOBAHWS), MOMYYEHWE K
npuMeHeHre. TOMyon: cOCTaB, CTPOeHME, (U3NYECKME U XMMUYECKME CBOWCTBA (peakuuy ranoreHUpoBaHUS M HUTPOBaHWS), MOYYeHVe K
npvMeHeHve. TOKCUYHOCTb apeHoB. I"eHeTUYecKas CBSA3b MEXAY YrneBoLopoLaMu, NPUHAAEXALMMU K pa3/IMiHbIM Kaccam

MpypoaHble NCTOYHWKK YTNeBOAOPOA0B. MNpUPOaHbIA ra3 1 NonyTHble HedTAHbIE rasbl. HedTb 1 eé npoucxoxaeHve. Cnocobbl nepepaboTKu
HeTW: NEPEroHKa, KPEKMHT (TEPMUYECKUIA, KaTa/IMTUYeCKuiA), MMponu3. MNpogyKTsl nepepaboTKn HEPTH, UX NPUMEHEHNE B MPOMBbILLIEHHOCTH
1 B ObITY. KamMeHHbI yrofib 1 NPOAYKTbI ero nepepaboTku

Kucnopogconepxalliye opraHuyeckme coefMHeHNs

MpegensHble 04HOATOMHbIE CAMPTLL. MeTaHO/ U 3TaHONM: CTPOEHWe, (IU3NYECKUE U XMMMYECKME CBOMCTBA (PeakLmm C akTUBHBIMU MeTa/l1amu,
ranoreHoBOAOPOLaMU, ropeHune), NprMeHeHre. BofopoaHbIe CBA3M MeXy MO/eKynaMm cnupToB. [eiicTBMe MeTaHoa 1 3TaHo/Ma Ha OpraHn3m
yenoBeka. MHOroatomHble CNWPTLL. ITUIEHTIMKOMb U TULEPUH: CTPOEHME, (PU3NYECKME WM XMMUYeCKMe CBOMCTBA (B3aMMOLEWCTBME CO
LLeNI0YHBIMM MeTalaMK, KavyeCTBEHHasA peakuys Ha MHOrOaTOMHble CnMpThbl). [elicTBue Ha OpraHv3M 4venoseka. MpUMEHeHMe TnLepuHa 1
STUNEHT INKONSA

deHoN: CTPOEHME MOMEKYbI, (PU3NUECKME U XMMUYECKWE CBOCTBA. TOKCUYHOCTb (heHona. MprmeHeHve eHona

Anbgerngbl 1N KeToHbl. ®PopMaibaerns, auetanbferuf: CTPoeHue, (U3NYECKMe W XUMWUYECKME CBOWCTBa (Peakuuy OKWCNeHUs W
BOCCTaHOB/IEHUS, Ka4eCTBEHHbIE peakLum), NosyyeHre 1 NpUMeHeHme
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MpoBepsieMblii aNeMeHT cofepXKaHus

O[LHOOCHOBHbIe MpefeNibHble KapboHOBbIE KWCNOTbl. MypaBbMHAA U YKCYCHas KUCNOTbl: CTPOEHWe, (PU3MYEeCKue U XMMUYECKME CBOWCTBA
(cBoiicTBa, 06Wwe A1 Knacca KUCMOT, peakuusi aTepudmkaumu), nosyyeHve W npumeHeHve. CTeapuHOBas U ONEMHOBas KUCMOTbl Kak
NpeACTaBUTENN BbICLUMX KAPOOHOBBIX KUCOT. Mblfia Kak COMM BbICLUMX KapBOHOBLIX KUC/IOT, MX MOKOLLEe feiicTBMe

CnoxHble 3(hmMpbl Kak NpPOW3BOAHbIE KAPOOHOBLIX KMCMOT. MMAPOAU3 CMOXHBIX 3PMPOB. XKupbl. naponus Xupos. MpUMEHeHMe >KUPOB.
Buonorunyeckas ponb XXUpos

YrneBofpl: COCTaB, KnaccugurKkaumsa yriesofoB (MOHO-, Av- U noamcaxapuipl). [10Ko3a - NpocTeimniA MoHOcaxapuz: 0COOEHHOCTW CTPOEHNS
MOJEeKYNbl, (PU3NYECKMe U XMMUYeCKMe CBOMCTBA (B3aumogeictaue c rugpokengom meau(l), okucneHMe ammuadHbIM PacTBOPOM OKCUAa
cepebpa(l), BoccTaHOBNEHME, BPOXKEHME TNIOKO3bI), HAXOXAEHNE B MPUPOAE, NPUMEHEHME, Gronorudeckas ponb. PotocnHTe3. PpyKTO3a Kak
n3omMep roKo3bl. Kpaxman v Lennonosa Kak npupogHble nonvmepbl. CTpoeHWe Kpaxmana W Lenntonosbl. Pusmnyeckne v XrMmyeckue
CBOWCTBa Kpaxmana (rmaponums, KaueCcTBeHHas peakuus ¢ MoLoM)

A30TCofepKalllie OpraHMYecKne CoeanHeHNs

AMWNHOKNCNOTbI KakK am)OTepHbIe OpPraHMYecKne COefuHeHUs. DU3NYECKMe N XMMUYECKUE CBONCTBA aMWMHOKMCNOT (Ha npumepe rAvLpHa).
Bronorunyeckoe 3HayeHne aMMHOKMUCNOT. MNenTuabl

Benkun kak npuMpoaHble BICOKOMOSEKYNAPHbIE COoefMHEHMA. [MepBUYHas, BTOPUYHAA U TPeTUUHas CTPYKTypa 6enkoB. XMMUYECKUe CBOMCTBA
6enKoB: rmaponus, feHaTypaums, KauecTBeHHble peakLum Ha benku

BbICOKOMONEKYNAPHBIE COEAMHEHMS

OCHOBHbIE MOHATUS XMMUW BbICOKOMOSEKYNISPHBIX COEAMHEHWIA: MOHOMED, NOIMMEP, CTPYKTYPHOE 3BEHO, CTEMEeHb NOMMEPU3aLUN, CPEaHSS
MofieKynsipHast Macca. OCHOBHble METO/bl CUHTE3A BbICOKOMOEKY IAPHBLIX COEAMHEHWIA - MOAUMePU3aLMs U NONMKOHAEH AL
JKCMepUMeHTaNIbHbIE METOAbI M3YUYeHUs BELLECTB W UX NPEBPALLEHWIA: 03HaKOM/IeHVe ¢ 06pasLaMmy NPUPOLHLIX U UCKYCCTBEHHBLIX BOJIOKOH,
nnacTMacc, KaydykoB. IMoslydyeHne CUHTETUYECKOTO KayYyKa U Pe3uHbI

MpoBepsieMblii aNeMEHT cofepXKaHus

TeopeTnyecKkne 0CHOBbI XUMUN

XUMUYecKnin 3neMeHT. AToMm. A4po aToma, M30TOMbl. 3NEKTPOHHAsA 060/104Ka. DHEPreTUUecKme YPOBHU, NMOAYPOBHN. ATOMHbIE OpbuTany, s-
,p-, J-3anemeHTbl. OCO6EHHOCTU pacnpesfenieHns 3NeKTPOHOB N0 OpbUTaNIAIM B aTOMax 3/IeMEHTOB MePBbLIX YeTbIPEX NEPUOLOB. DEKTPOHHAS
KOH(pUrypawms aToMoB

Mepuognyecknii 3akoH W [lepuognyeckas cucTeMa XUMMYeckux 3nemeHToB .M. MeHgeneesa. CBs3b NeproAMYECKOro 3akoHa U
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MpoBepsieMblii aNeMeHT cofepXKaHus

Meproanyeckoi cucTeMbl XMMUYECKMX 3neMeHToB [.. MeHzeneesa ¢ COBPEMEHHON Teopueld CTPOEHNS aTOMOB. 3aKOHOMEPHOCTW M3MEHEHUS
CBOWCTB XMMMWYECKUX 3M1EMEHTOB M 06pa3yeMbiX UMW MPOCTLIX M CAOXHbLIX BELLECTB MO rpynnam v nepuojam. 3HaueHue Meproguyeckoro
3aKOHa B pasBUTUN HAYKM

CTpoeHue BelliecTBa. XMMMYeCKas CBA3b. Buabl XMMWYECKON CBA3W (KOBasIeHTHAs HEMOMAPHasA U NONsApHas, MOHHas, MeTaninyeckas). MoHbl:
KaTMOHbI N aHWOHbI. MeXaHn3Mbl 06pa30BaHst KOBaSIEHTHOI XMMMNYECKOI CBS3M (OOMEHHBI 1 JOHOPHO-aKLEeNTOpHLIA). BogopoaHas cBsisb
BasileHTHOCTb. DneKTpooTpuLaTe/ibHOCTb. CTerneHb OKUCIEHMS

BellecTBa MOMEKYNAPHOrO WM HEMONEKYNAPHOrO CTPOeHUs. 3aKOH MOCTOAHCTBA COCTaBa BELLECTBA. TWMbl KPUCTATIMYECKUX PELLETOK.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMA KPUCTNYECKOW pelléTkn. [MoHATME O AMCMepCHbIX cucTeMax. VICTUHHbIE U KOMIOWAHbe
pactBopbl. MaccoBasi JoNs BeLLecTBa B pacTBope

Knaccuimkanms HeopraH1uyeckux coeiuHeHniA. HoMeHKMaTypa HeopraHU4eCcKmX BELLECTB

XumMunueckas peakums. Knaccupumkaumsa XMMMYeCKMX peakLmii B HEOPraHUYeCcKoi 1 opraHUYeckKon XuMmnm. 3aKoH COXPaHeHNs Macchl BELLECTB,
3aKOH COXPaHEHUS ¥ NPeBpaLLEeHNs 3HEPT N NPU XUMUYECKNX PeaKLmsaX

CKOpOCTb peakLuu, eé 3aBUCUMOCTb OT PasNYHbIX aKTopoB

O6paTumMble peakumn. XUM1MYecKoe paBHoBecue. PakTophbl, BAMSIOLLME HA COCTOSHWE XMMUYECKOro paBHoBecus. MpuHLmMn Sle LWatense
AnekTponuTuyeckas guccoumaums. CusbHble U crabble anekTponnTbl. Cpeaa BOLHbIX PaCTBOPOB BELLECTB: KWC/as, HEMTpa/ibHas, LUenoUHas.
Peakuuu MOHHOTO 06MeHa

OKMCNNTENBHO-BOCCTAHOBUTE/IbHbIE peakLum

HeopraHunyeckaa xumus

Hemetannbl. MonoxeHwe HemeTannoB B [MepnoamMyeckoli CUCTEME XUMMYECKMX anemeHToB .M. MeHgeneeBa M 0COGEHHOCTM CTPOEHUS
aToMoB. PU3NYECKMe CBOINCTBA HEMETANOB. ANNOTPONMS HEMETaNN0B (Ha NPUMepe KMCNopoaa, cepbl, hocdopa 1 yrnepoaa)

XUMUYeCKMe CBOICTBa BaXKHEMLUMX HeMeTanoB (ranoreHoB, cepbl, as3oTa, (pocgopa, Yrnepoja v KpemHus) U UX COoeAMHEHWUA (OKCMAOB,
KNCMOPOACOAEPXKALLUX KUCNOT, BOAOPOLHbIX COEAUHEHWIA). MNPUMEHEHME BaXKHELLNX HEMETA/IIOB U UX COBAUHEHUI

MeTannbl. [MonoxeHne MeTaiioB B [lepnognyeckoil cucTeMe XuMMUYeckux anemeHToB AWM. MeHgeneeBa. OCOGEHHOCTU CTPOEHUS
3NEKTPOHHBLIX 060/104eK aTOMOB MeTanoB. O6Lye (u3nyeckme cBOWCTBa MeTa/ioB. CnnaBbl METANIOB. INEKTPOXUMUYECKUIA psf
HanpsPKeHWn MeTaNsIoB

XUMUYECKMe CBOMCTBA BaXKHEMLIMX MeTannoB (HaTpuid, Kanuii, KanbLnid, MarHWi, aloMUHWIA, UMHK, XPOM, XKene3o, Mefb) U UX COeANHEHNIA.
O6Lye cnocobbl NonyyYeHUs MeTannoB. MNMpUMeHeHNe MeTaNSI0B B ObITY U TEXHUKE

"eHeTUYeckas CBA3b HEOPraHUYeCKMX BELLECTB, MPUHAANEXALUMX K Pa3INYHbIM Kaccam

XUMUA U XKN3Hb

Po/lb XMMUK B 06€CMIEYEHUN 3KOSTOTMYECKO, SHEPTeTUYECKOW 1 NULLIEBOI 6e30MacHOCTM, PasBUTUI MeAULMUHLI. TTOHATUE O HayUHbIX MeTOAax
MO3HaHUS BELLECTB U XMMWNYECKMX PeaKLinii



Koz MpoBepsieMbIii 3/1EMEHT COfepXKaHUs

MpeacTaBneHns 06 06LLMX HAYUHbIX NPUHLMMNAX MPOMbILLJIEHHOTO MOMYYeHUS BXKHEMLLIMX BELLECTB. YenoBeK B MMPE BELLECTB 1 MaTepuasioB:
BaXHELLME CTPOUTENIbHbIE MaTepuanbl, KOHCTPYKLMOHHblE MaTepuasbl, Kpacku, CTEKNO, Kepamuka, MaTepuanbl ANs 3NeKTPOHVIKM,

3.2
HaHoOMaTepuasibl, OpraH1yecKme
1 MVHepasibHble YA06peHns
33 XUMUS 1 3[0pOBbe YeNIOBEKA: MpaBWIa UCMOMb30BAaHMS NEKAPCTBEHHBIX MpPenapaToB, MpaBuaa 6Ge30MacHOro0 KCMob30BaHWS NPenapaTos

ObITOBOIA XMW B NOBCEHEBHOM YXXN3HW



YYEBEHO-METOANYECKOE OBECIEYEHWME OBPA3OBATEJ/IBHOTI O
MPOLUECCA
OBA3ATEJ/IbHbBIE YYUEBHbBIE MATEPUANbI ANA YYHEHUNKA

e Xumua. 10 knacc. MabpuensaH O.C., OctpoymoB W.I., Cnagkos C.A. AKLMWOHEpPHOe
ob6wectBo «MN3naTenbLcTBO «lpocBeLLeHme»
e Xumusa. 11 knacc. abpuensH O.C., Octpoymos W.I'., Cnagkos C.A. AKLMWOHEpPHOE
o6wectBo «MN38aTenbLCTBO «l1pocBeLLeHneE»

METOONYECKWME MATEPVANDbLI ANA YUUNTENA

1. AcaHoBa J1.. Xumua. MonHbllii Kypc NOATOTOBKM K EF3+MynbTUMEANAHBIA peneTu-top
Anpekc/ .M. AcaHoBa, O.H.BepexHukosa - Mocksa:ACT, 304c.

2. OnpakTuyeckuih matepuan no xumum gna 10 - 11 knaccoB: nocobue ana yyuTe-
na/A.M.Pageukuii, B.MN.Mopwkosa, J1.H.Kpyrnnkosa.-M.: MNpoceeweHune, 1996. - 79 c.

3. KoHTponbHble paboTel no xumum B 10 - 11 Kkpnaccax: nocobue pand yuutens/
A.M .Pageukunii.-M.: MpocseweHune, 2006.-96 c.

4., Havyana xumun. CoBpeMeHHbI Kypc Ana noctynatwowmux B BY3bli: yue6Hoe nocobue ans
BY 308/ H.E.Ky3bmeHko, B.B.EpemuH, B.A.lMonkoB.-9-e u3gaHue, nepepaboTaHHOoe u
[OMNOoNHeHHOe.-M .. Ok3ameH, 2005.-832 c.

5. OpraHnyeckad XxMMus B TecTax, 3ajadyax U ynpaxHeHusax. 10 knacc: yyebHoe nocobue
ans ob6uweobpazoBaTenbHbIX yupexpgeHui/ O.C.NrabpuensH, n.r.Octpoymos,
E.E.OcTpoymoBa. - 2-u3fg., ctepeotun.-M.: Opoda, 2004.-400 c.

LNPPOBbLIE OBPA3OBATEJ/IbHBIE PECYPCbI N PECYPCHbI CETU
MHTEPHET

bubnuoteka LUOK https://m.edsoo.ru/ eguHas konnekyua LLOP

http://mendeleev.iino-net.ru - nepuoguyeckmin 3akoH O.N. MeHgeneeBa N CTPOEHMEe aTo-
ma

http://rushim.ru/books/books.htm - snekTpoHHasa 6UbNMOTEKA MO XUMWNU
http://home.uic.tula.ru/~zanchem/ - 3aHumaTtenbHag XuMus

http://www.alhimik.ru/ - AAXNMUK

http://www.alhimikov.net/ - alhimikov.net

http://www.schoolchemistry.by.ru/ - LW KonbHaa xumus

http ://www.novedu.ru/sprav.htm/ - CnpaBoOYHUK NO XUMUHK

Xumunag  BupTtyanbHble nabopaTopHble M npakTuyeckue paboTbl. PepepanbHoe
rocyjapctBeHHoe 6l04XeTHOe HayuyHoe yupexpjeHne «HCTUTYT cofepXaHus M MeTOoL0B
obyuyeHna umeHun B.C. JlegHeBa»

Xumuna 10 knacc (6a30BbIii ypoBeHb). OO0 “Mo6unbHoe 31ekTpoHHOe O6bpasoBaHue”
Xumuna 1lknacc (6a30Bblil ypoBeHb). OO0 “MobunbHoe 3nekKTpoHHOoe O6pasoBaHue”
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