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NNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XMMUM Ha YpPOBHE CpeIHET0 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannn B Poccuiickoii deneparumy,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (deaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom KoHueniuu mpenojaBaHus yueOHOTO MpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit depepannn, peaan3yomnux OCHOBHBIC
o0pa3oBaTeNbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @eneparun Ha nepuon 10 2025 roxa» (Pacnopsixenue [IpaBurenscrsa PO ot 29.05.
2015 Ne 996 - p.)

OcHOBY IOJIX0/10B K pa3pabOTKe MPpOrpamMMBbl [0 XUMUH, K OIPEAEICHUIO 00IIel cTpaTeruu
00yueHMsI, BOCIIMTAHUS U Pa3BUTUSA OOYUYaAIOLIMXCS CPEACTBAMHU y4yeOHOro mpeaMera «XuMHs»
s 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIenTyansHble ojoxenus @PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COZIepKaHus, Pe3yIbTaTOB 00Y4YeHHUsI U TPeOOBaHUN K YPOBHIO
HOJArOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM € 1aHHBIMU MOJOXKEHUSIMHU MpOrpaMma Mo XuMuM (6a30BbII ypOBEHB) Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHus:

yCTaHaBIMBaeT 00s3aTebHOE (MHBAPUAHTHOE) IMPEIMETHOE COJEp)KaHHUE, OIpelensieT
KOJINYECTBEHHBIE U KQUECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaKJIOM 3Talle U3y4eHUs MperMeTa,
peaycMaTpuBaeT IPUHIUIIBI CTPYKTYPUPOBAHMSI COACP KaHUS U paclipe/IeIeHus ero Mo Kiaccam,
OCHOBHBIM pasfiefiaM U TeMaM Kypca;

naéT TMpUMEpPHOE paclpeleleHue y4eOHBIX 4YacoB 110 TEMaTHYECKUM pas3jesiam,
PEKOMEHAYET NMPUMEPHYIO MOCIEI0BATENbHOCTh M3YYEHHUsS OTAEIbHBIX TEM Kypca ¢ Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX
ocobenHoctelt o0yuaroruxcs 10—11 xmaccos;

naéT METOANYECKYIO0 HHTEPIIPETALUIO TIe/Iei n3ydeHus peiMeTa Ha YpOBHE COBPEMEHHBIX
IPUOPUTETOB B CUCTEME CPEAHEro OOLIEro oOpa3oBaHMA, COAEPIKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOECHUS OCHOBHOM OOpPa30BaTENBbHONW IPOrpaMMbl CpPEIHEro
o0riero o0pazoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IIPEAMETHBIX ), OCHOBHBIX BUJIOB y4eOHO-
MIO3HABATEJIBHOM JESATEIbHOCTH 00YYaOIIErocsi o OCBOSCHHUIO cojepkaHus mnpenmera. [lo Bcem
Ha3BaHHBIM MO3UIMAM B IPOrpaMMe MO0 XUMHUH COOJIIOJICHA MPEEeMCTBEHHOCTh ¢ (heepanbHOM
paboueld mporpaMMoOi OCHOBHOTO oOmiero oOpa3oBaHus mo xuMuu (it 8-9 KimaccoB
00pa30oBaTeNbHBIX OpraHu3anuii, 0a30BbI YPOBEHB).

Xummuueckoe o0Opa3oBaHHE, IOJydaeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeaIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM 4YacThl0 UX 0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpLIAIOIIMM 3TallOM pealln3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, IPUCYIIUX LIEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOILIECH KyIbTyphl YellOBeKa, a
TaKXe 3KOJIOIMYeCKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbI0 U MPHUPOTHON Cpene.
Peanusyercs xumuueckoe oOpa3oBaHHE OOyYarONIMXCS Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHus CPEeACTBAMU y4eOHOTO mpeaMeTa «XUMHUA», COAepKaHNEe U TIOCTPOCHHUE KOTOPOTO
OTpesieNieHbl B MPOrpaMMe 10 XUMHHM € Y4€TOM cHenuu(puKM HayKd XHMUH, €€ 3HAuCHHs B
NIO3HAHUYU IPUPOJBI U B MATEPUATbHOHN KM3HM OOLIECTBA, a TaKkKe C y4€TOM OOHMX Lened U
NPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpPEAHEro oOIIero
oOpazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu (GOpMHUPOBAHUH COJEPIKAHUS
npeaMeTa «XUMHUs YITEHbI CIeTyIONUe MOJIOKEHHUS O CrienupUKe U 3HAYCHUN HAYKU XUMUH.
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XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIpaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBUJIM3AIUU, B CO3JaHUM HOBOW 0a3bl MaTepualbHON KynbTyphl. OHa BHOCHUT CBOW BKJIAJ B
dbopMUpOBaHKE PAMOHATILHOTO HAYYHOTO MBIIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarollleM MHUpe KaK 0 €IMHCTBE MPUPOJIbI U YeloBeKa, KOTopoe GOopMUPYETCS B XUMUH Ha
OCHOBE NOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHUS B3aMMOCBS3H
MEXIy CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU IPUMEHEHUSI.

TecHo B3auUMOACHCTBYsI C APYTMMH €CTECTBEHHBIMU HayKaMU, XUMUS CTalla HEOThEMIIEMOM
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO Tpyda M >KU3HU KaXKIOTro
wieHa oOumiectBa. CoBpeMeHHass XMMHsS KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTMI HAalpaBleHa Ha pelIeHHEe TIO0AIBHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIECBOM, IKOJIIOTUYECKON 0€30MaCHOCTH M OXPaHBI
310pPOBBSI.

B coorBercTBMM ¢ OOHMMHU MENSIMH W TMPUHIUNAMH CPEeIHEro oOmero oOpa3oBaHHS
conepxanue npeamera «Xumusi» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
PEUMYIIECTBEHHO Ha OOILICKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOIUMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsirolmuMH  TIpeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO0IIas 1 HeOpraHUYeCcKasi XUMMUS», OCHOBHBIM KOMITIOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HaHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HAHWI U3 00IIeH XUMHH ) M OpraHndecKor XuMun. @opMUpoBaHUE TAaHHON CUCTEMBI 3HAHUN MPU
U3y4EHHUH TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTtypa conep:kanus KypcoB — «Opranudeckas xumusi» U «OO01as U Heopranuyeckas
XUMUS» chOpMHUpOBaHa B MpOTrpamMMe MO XMMHH Ha OCHOBE CUCTEMHOTO IMOAXO0/a K M3y4YEHUIO
yuyeOHOro Matepuasiia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMMHMM BEIIECTBA
paccMaTpuBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOCHUS OPraHWYECKHUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U IJEKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CJIO)KHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHWH. B Kypce OpraHmdyeckoil XUMHHM MOJIY4aroT
pazBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM YIJIOM 3peHHUS B MpeAMeTe «XHUMHUS» 0a30BOTO YPOBHS PacCMaTPHUBACTCS
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHMsI TEOPETHYECKH MaTepuanl u
¢dakTosornuecKkrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XUMHsD» O0OyUYarOIIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3ULIUH,
IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Iarome 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMM  COAEpP)KAHUSA, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKMM M TNPUKIAAHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TI03HABATEIbHOM U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHSI K IPOLIECCY
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TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNW XUMUH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JJIsl TOMOJHEHHs 3HAHUH, PeIIeCHHS
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeIOBaTeNIbCKUX 3ajad. B 1enoM conepikanue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpOBAHHE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il MIOHUMAaHUS (PHIOCOPCKUX HJEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOTO M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU U TEOPETHUYECKHMHU MPEANOChUTKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HHEPTEeTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUSI HOBBIX TEXHOJIOTUNA M MaTEpUAIOB.

B nutane penienust 3aja4 BOCIUTAHUSA, Pa3BUTHS U COLIMATTM3ALINN 00yJaroINXCs MPUHSATHIE
IpOrpaMMOil MO XUMHH MOJAXOAbl K OIpPENETIeHHUIO COJEp>KaHUS W TOCTPOCHHUS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHNWE YHUBEPCAJIBHBIX YUYEOHBIX JIEHCTBHI, MMEIOMMX 0a30Boe
3HaYeHHE JUIA PA3IUYHBIX BUJOB JIEATEIBHOCTH: pELICHHS NpoOJeM, MOUCKA, aHAIW3a H
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus Tak U
Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHus, IPH ONPEACTICHUN COACPIKATEIbHON XapaKTepUCTHKH
Hene W3ydeHUs I[peiMeTa HampaBlIeHUEM IEPBOCTETIEHHON 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércss (GOpMHUpPOBAaHME OCHOB XHMHUYECKOM HAyKM Kak o00JIaCTU COBPEMEHHOIO
€CTEeCTBO3HAHUS, TPAKTUIECKOHN AEATEIHHOCTH YelIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTypbl. C METOAMYECKON TOYKHM 3pEHMS TaKOM MOIXOJ K OINpPEAEICHHUIO LEelNed H3ydyeHus
npeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3peHUsl IVIaBHBIMHU LESIMH H3y4deHUs mpenMera «XUMHs» Ha
6azoBoMm ypoBHe (10-11 ki1.) ABISIOTCS:

dbopMUpOBaHHE CHCTEMBl XHWMHUYECKHMX 3HAHUN KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOH JeKaT KIIIOUeBble TIOHATHUS,
(dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMUMHH, OCBOCHUE f3bIKa HAYKH, YCBOCHHUE U MOHUMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHUII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUE U pa3BUTHE MPEJCTABICHUNH O HAyYHBIX METO/ax MO3HAHHS BEIIECTB U
XUMHYECKHX peaklUid, HEOOXOAUMBIX AJisi MPUOOPETeHUsS] YMEHUNW OPHUEHTHPOBATHCS B MHpE
BEIIIECTB ¥ XUMUYECKUX SBJICHUHN, UMEIOIINX MECTO B IPUPO/IE, B IPAKTUYECKOM U MOBCEIHEBHON
KU3HU;

pa3BUTHE YMEHUM U CITIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U 00BICHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTFOCHUEM TTPaBuiI 0€30MMacHOT0 OOpAIIeHHsI C BEIIECTBAMM.

Hapsany ¢ atum cozep:karenbHas XapakKTepUCTHKA Iiefieil ¥ 3a7ay M3yuyeHUs! IpeaMera B
IporpaMMe 1o XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMU IIPUOPUTETAMH B
cucreMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoJaBaHUN XUMHUHU B OOJIBIIIEH CTETICHU
OTIaéTCs MPEANOUYTEHUE IPAKTHUYECKONH KOMIIOHEHTE COJIep KaHus 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TOATOTOBKY BBIIYCKHHKA 00Ie00pa30oBaTeIbHON OpraHU3alliy, BIaJCIOIero He HabopoMm
3HaHUHM, a (PYHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AaMM U YMEHHUSMH aKTHBHOTO
MOJTyYEHUs 3HaHUN U PUMEHEHUS X B PEaIbHON KU3HU AJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B 3T0i1 CBsI3M Npu M3y4eHUH MpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HaYCHUE TIPHOOPETAIOT
TaKue LEeIH U 331a4H, KaK:



ajianTamus 00yJaronIiXxcs K yCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHUpa, POPMHPOBAHNE
MHTEIJICKTYaTbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHCHUEM;

dbopmupoBaHHe y OOYYAIONMIUXCS KITIOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
[IOWCKa, aHaiu3a ©U 00paboTKM WHPOpPMALMHU, HEOOXOMUMBIX s HPUOOPETEHHUS OIbITa
NEeSITeIIbHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWU XUMHH, & TAaKKe JUISI OIEHKH C
TIO3HIIAN YKOJIOTHYECKON 0€30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, NHTEIEKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KH3HCHHBIMH ITOTPEOHOCTSIMU, UCTIOIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHEIC
TEXHOJIOTHH JIJIsl TOWCKA ¥ aHaliu3a y9eOHOW U Hay4YHO-TIOMYIIpHOU WH(DOPMAIIMHA XUMUIECKOTO
COJIePKaAHUS;

(dopMHpOBaHUE U PA3BUTHE y 00YYAIONIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOMIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJICHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCTIUTaHHE Y 00YJarOIIUXCsl YOKAEHHOCTH B TYMAaHUCTUYECKOW HAIPABICHHOCTH XHUMHUH,
e€ BaKHOW pOJM B PEUICHUU TJIOOAIBHBIX NpPOOJIEeM palMOHAIBLHOTO MPHPOIOIOIB30BAHHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB W COXPAHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHS
HEO00XOIUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE IPHOOPETESHUS
OTIBITA HUCIIOJIb30BAHUS TTOYUYEHHBIX 3HAHUHN IS IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIHSX,
CBSI3aHHBIX C XMMUYECKUMH SIBIICHUSMH.

[lenmn u 3agauu WM3ydeHUs: mpeaMeTa «XUMHUs» TOTYYHIH MOAPOOHYI0 METOIUYECKYIO
UHTEpIpeTanuio B pasnene «llimaHupyeMble pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO XUMHUKY,
Onarogaps 4yemy oOecred4eHo 4€TKOe MPEACTABICHHWE O TOM, KaKWe 3HAHWUS U YMEHUS UMEIOT
IpsSIMOE OTHOIIIEHUE K peaTn3alii KOHKPETHOW TIEeITH.

B yueOHOM mmaHe cpemgHero oOIero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeMETHON 001acT «EcTecTBeHHO-Hay4YHBIE ITpeIMeThl». O0I1Iee YKCIo 4acoB,
it uzydennst xumuu — 102 gaca: B 10 xinacce — 68 waca (1 wac B Hegento), B 11 xmacce — 34 yaca
(1 gac B HEneIMIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B MOJIYUYECHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpOoeHUsI opraHndeckux coenuHeHud A.M. bytieposa,
e€ ocHOBHBbIC ToONOXKeHUS. CTPyKTypHBIE (OPMYJBI OPraHUYECKUX BeEIIeCTB. | omomorus,
n30Mepus. XUMHUUECKas CBSA3h B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluy OpraHMYecKrx BemlecTB. HoMeHkmaTypa opraHu4eckix
coeuHEeHUH (cucTeMaTudeckas) U TpUBHAbHbIE HA3BaHUS BaKHEHIIMX [TPe/ICTaBUTENEH KI1acCOB
OpraHMYECKUX BEIIECTB.

JKcnepUMeHTAbHbIE METOAbl H3yYeHH S BelIeCTB H UX NMpPeBpallleHn i

O3zHakoMyieHHE ¢ 00pasllaMH OpraHMYEeCKHX BEUIECTB M MaTepuallaMd Ha WX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HA0I0IEHNE U OMMCAHHUE IEMOHCTPAIIMOHHBIX
OTIBITOB T10 MPEBPAIICHNUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHuM (IUIaBlIeHUE, O0yTIMBaHUE U
TOpPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psaa. MeTraH W 3TaH — mpocTeinme
MPEJICTAaBUTENN AJIKAHOB: (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (peaKIK 3aMEeIICHUs U TOPEHHUS ),
HAaXO0’X/JICHUE B MPUPO/IE, OJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIIEH U MPOMWIEH — MPOCTEUIIne
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME U XUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSI, THAPATALlMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIydeHHE U TPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBa (peakuus moaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psa. AleTuileH —
MPOCTEHUIIINIA TTPEICTABUTENb AJTKWUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTy4YeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE U XUMUYECKHE CBOMCTBA (pEaKIuu
TaJIOTEHUPOBAHUST W HUTPOBAHUS), MOJyde€HUE M MpUMEHeHHe. Todyolsl: cocTaB, CTPOCHHE,
buznyecKkne 1 XMMHUYECKHE CBOMCTBA (peaKIMy TaJOreHUPOBaHUS U HUTPOBAHUSA), IOTy4YEeHUE U
npuMeHeHue. TOKCHMYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXAY  YIVIEBOJOPOJAMHU,
MPUHAUISKALMMHI K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YTIIeBOAOPOJOB. [IpuponHblil ra3 U momyTHbIE HE(TAHbIE Ta3bl.
Hedrs u e€ mpoucxoxnenne. CriocoObl mepepaboTku HeTH: TeperoHka, KPEKUHT (TEPMUYECKHH,
KaTaquTHueckuil), mmponu3. IIpoaykTel mepepaboTku HedTH, HX TPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro epepaboTKH.

JKcNnepUMEeHTAIbHbIE MeTO/IbI H3y4YeHHUs] BellleCTB M UX NMpeBpalleHuii

OznakomieHne ¢ oOpa3lamMu IJjIacTMacc, KaydyKoB M pe3uHbl, kojuiekiuu «Hedtb» u
«YTO0NbY», MOACIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, MPOBEICHUE
MPAKTUIECKON PaOOTHI: TOTYYCHHE STUIICHA U U3YUYEHUE €T0 CBOWCTB.

Pacuérnnie 3agaun

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MTPOYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!
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[IpenenbHblEe OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOEHHUE, (U3NUecKue U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CUPTOB. JleficTBUE MeTaHoMa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TIHLEPUH: CTpOCHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHi, Ka4eCTBECHHAs peaKIIUsI Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®DeHoJT: CTPOCHHUE MOJIEKYJIBI, ((U3NYECKUE U XUMHYECKHE CBOMCTBA. TOKCHUYHOCTH (peHoIa.
[Ipumenenue peHomna.

Anpaerunpl U KeTOHbL. DoOpMalbIeruj, aleTalbIerHI: CTPOCHUEe, (HU3UYecKue u
XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIEHHS M BOCCTAaHOBJICHUS, KAaYECTBEHHBIC PEaKIUu),
MOJTyYeHUE U PUMEHEHHE.

AlleTOH: CcTpocHHE, (PU3MYEeCKHEe W XHUMHUYECKHE CBOWCTBA (PEaKIMd OKHUCICHHUS H
BOCCTAHOBJICHUS), IOJyY€HHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasl KHCIIOTBI:
cTpoeHue, PU3nUecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJIacca KUCIIOT, PEaKIUs
sTepuduKanmm), ToNydyeHHe U mpuMmeHeHue. CTeapwHOBas H OJCHHOBAas KHUCIOTBI Kak
MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KAPOOHOBBIX KHCIOT, UX
MOIOIIIeE IEHCTBUE.

CrnosxHble 2¢upbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['Maponu3 ClIOXKHBIX 3()UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

YrneBoasl: cocTaB, KiacCUpUKALUS YTIEBOIOB (MOHO-, IH- U MTOJMcaxapuisl). [ mroko3a —
npocTelInii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (GU3MUEeCKHe U XUMHYECKHE
cBoiicTBa (B3anmoeiicTue ¢ ruapokcuiom menu(ll), okucienne aMMuadyHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUE, OpOKCHHE TIIIOKO3bI), HAXOXKIEHUE B MPUPOJE, MPUMEHEHHE,
ouonoruueckas poiib. @otocunres. PpykTo3a Kak H30Mep TIHOKO3HI.

Caxapoza — mpeacTaBUTENb IUCaXapHA0B, TUIPOJIN3, HAXOXKIEHHWE B MPHUPOJAE U
IIPUMEHEHHE.

Kpaxman u nemntono3a kak npupoAHbie moauMepsl. CTpoeHHe Kpaxmana U LeJUTH0JI03bI.
®du3nueckue U XUMHYECKUE CBOMCTBA KpaxMaia (THIpOIu3, KaueCTBEHHAs! PeaKIus C HOJAO0M).

JKcnepUMEeHTAIbHbIE MeTO/IbI H3y4YeHHUs] BellleCTB M UX NMpeBpalleHuii

[TpoBenenune, HaOMIOAEHUE U OMMCAHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE CIIHPTOB,
Ka4eCTBEHHBIC PEAKIMM OJHOATOMHBIX CHOUPTOB (OKucieHue sTaHona okcugom meau(ll)),
MHOTOATOMHBIX CIIMPTOB (B3auMojeiicTBue rauriepuna ¢ ruapokcuaom menu(ll)), amnpnerumnon
(OKHCIIeHHe aMMHadYHbIM  pacTBopoM okcuma cepedpa(l) u  ruapokcumom  memu(ll),
B3aMMOJICHCTBUE KpaxMaja ¢ WOJOM), MPOBEACHUE MPAKTUUECKOW pabOThI: CBOMCTBA PacTBOpa
YKCYCHOM KHCJIOTBI.

PacuéTHble 3agaun

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJJHOTO BEIIECTBA MJIM MTPOJYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

A3oTconepxaliyue OpraHudeckue coeJuHeHus1

AMUHBI. MeTHIIaMUH M aHWIMH: COCTaB, CTpOeHHEe, (U3NYECKUe U XMMHYECKHE CBOMCTBA
(ropenwue, B3aUMOJICHCTBHE C BOJAOW U KUCJIOTAMH).



AMUHOKHUCIOTHI Kak aM(OTepHbIe opraHndeckue coequueHus. Guznueckrue 1 XuMHUIecKHe
CBOWCTBA aMHUHOKMCJIOT (Ha mpuMepe TINMIMHA). buomormueckoe 3HaueHHWE AMHUHOKHCIOT.
IlenTuae!.

benku kak nmpupoaHbIE BBICOKOMOJEKYISpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

JKCIEePUMEHTAJIbHbIC METO/IbI H3y4YeHHUs] BelleCTB M UX NpPeBpalieHui

Habmionenne u onucaHue JOEMOHCTPAIlMOHHBIX OIBITOB: JAEHAaTypalus OeNKoB IHpu
HarpeBaHuH, [IBETHbIE PEAKIIMH OEJIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alnu, CpeaHss MoJjeKkylspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUIN — OJMMEpU3aIIHs U MOJUKOHCHCAIIHSL.

[Inactmaccbl  (MOMMATHIICH,  MOJUNPONWICH,  NOJMBHHUIXJIOPUI,  MOJUCTHPON).
HatypanbHblit 1 CHHTEeTHUYECKHE KaydyKd (OyTaIneHOBBIH, XJIOPONPEHOBBI W M30MPEHOBBIN).
Bonokna: HaTypanpHbIE (XJIONMOK, IMIEPCTh, MIENK), HWCKYCCTBEHHBIC (aIleTaTHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHE (KaIPOH U JIABCAH).

JKCIEePUMEHTAJIbHbIC METOAbI H3y4YeHHUs BelleCTB M UX NpPeBpalieHui

O3nakomiieHHEe € OOpa3laMH TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB.

MexknpeaMeTHbIe CBS3H

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckol xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
MOHSTHM, SBIISIOIMXCA CUCTEMHBIMU JJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBIIEHUE, Hay4YHbIH (DakT, rumoresa, 3aKoH,
TEOpHsl, aHaIMW3, CHUHTE3, KIacCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®uznka: MaTepus, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILIECTBA, (PU3MUECKHE BETMUNHBI U €TUHULIBI MX
U3MEpEHMUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE NTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

TeopeTnueckne 0CHOBbI XUMHH

XuMudeckuii dnmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- aseMeHThl. OCOOCHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANsM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTYpalHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuueckux osnemento /JI.U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
aneMeHToB /.M. MeHnzeneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
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M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 TpyNIaM U nepruojam. 3HaueHHe NEPUOANYECKOI0 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMUMHYECKON CBsI3U (KOBaJICHTHAs
HEeMnoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMUYECKON CBs3U (OOMEHHBIH W JIOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DneKTpoOTpULATENbHOCT. CTENEHb OKUCIEHUS. FIOHBI: KAaTHOHBI M AHHOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUVIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTne o qucnepcHbIX cucrtemMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas 101
BEIIECTBA B pacCTBOPE.

Knaccudukanus HeopraHudueckux coeiMHeHuid. HomeHknatypa HeopraHn4eckux BeIIecTB.
['eneTnueckas CBA3b HEOPraHWYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamuss XHMHYECKUX pEakIuil B HEOpPraHMYeCKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPaHEHUS Macchl BEIECTB, 3aKOH COXPAHEHUsS U MpEBpalleHus
SHEPIUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIU4yHBIX (hakTopoB. OOpaTHUMbIE pEaKIIHH.
Xumuueckoe paBHOBecHe. PakKTOpbl, BIHAIOIINME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHSL.
[Ipunnun Jle [laTense.

OnekrponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHUCIast, HEHTpaibHas, 1ieiouHas. [loHsTre o BomopoaHom nokasatene (pH)
pactBopa. Peakiuu nonnoro oOMeHa. ' naponn3 HeOpraHMUECKUX U OPraHMYECKUX BEIIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTHE 00 3JIEeKTpOoJHM3e pPACIUIaBOB U
pactBopoB coJieid. [IpumMeHeHne IeKTpoIn3a.

JKCNepUMEHTAIbHbIE METOAbl H3yYeHHS BELECTB U X NpeBpallleHu i

Hemonctpauus tabmun «llepuonnyeckas cucteMa XuMHUYeCKHX dneMmeHToB JI.U.
MeHnneneeBa», H3y4eHHE MOJETCH KPUCTAUIMYECKUX PEIETOK, HAONIOJCHHE M ONHCAaHHE
JEMOHCTPAIIMOHHBIX 1 Ta00PaTOPHBIX OMBITOB (Pa3yIoKEHHE TEPOKCHIa BOJOPO/Ia B MPUCYTCTBUU
KaTajln3aTopa, OIPENEICHUE Cpelbl pPacTBOPOB BEUIECTB C MOMOIIBI YHHUBEPCAIBHOIO
UH/IMKATOpa, pEakIUH MOHHOrO OOMEHa), NPOBEICHHE MpakTHUeCKoW paldoThl «BiusHue
pa3MyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLIUM.

Pacuérnnie 3agaun

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMi, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl ¢ NCIOJIB30BAHNEM IOHSTHS «MAaccoBas 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenne Hemetaino B [leproanyeckoit cucteme XUMHUYECKUX 3JIEMEHTOB
.. MengaeneeBa u OCOOCHHOCTH CTpOEHHsS aToMOB. (DU3MUYECKHE CBOMCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJuIoB (Ha IMpuMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3o0t1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIIMHEHUM.

Meransl. [Tonoxxenne metauios B [lepuoanueckoil cuCTEME XUMAYECKUX 3J1eMeHTOB J[. 1.
MenneneeBa. OCOOCHHOCTH CTPOCHHsI AJIEKTPOHHBIX 000J704YeKk aToMoB MeTauioB. OOmue
¢buszndeckue cpoiicTBa MeTauioB. CIIaBBI META/UIOB. DJIEKTPOXUMHYCCKUHN Psijl HaNPSIKECHUH
METAJIJIOB.



XUMHUYECKHUE CBOWCTBA BAXKHEWIINX METAIOB (HATPUH, KaJWi, KaJabIlMid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6ume crocoObl monydeHus MmetaioB. Meramnyprus. Kopposust meramnos. CriocoOs
3alIUTHI OT KOppo3uu. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

JKCNepUMEHTAIbHbIE METOAbI H3y4YeHHS BELECTB U MX NpPeBpallleHu i

N3ydyenne xomnekimu «MeTauibl W CIUIaBBI», OOPa3l0OB HEMETAIOB, pEIICHHE
OKCIIEPUMEHTATBHBIX 3a]la4, HAOIIOJCHHE W OMNHCAHHWE JIEMOHCTPAIMOHHBIX M J1a00paTOPHBIX
ONBITOB (B3aMMOJEWUCTBHE THUAPOKCHIA ATIOMHHHUS C pacTBOpAaMU KHCIOT U IIENOYEH,
KauyeCTBEHHbBIE PEaKIIH Ha KATHOHBI METAJIJIOB).

PacuéTHble 3agaun

Pacuétel Macchl BelecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIH, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHA ¥ KA3Hb

Ponp xumuu B 006ecriedeHHH YKOIOTUIECKOM, SHEPTeTUIECKON M THUIIEBON 0€30MacHOCTH,
pa3BuTuU MeauUUHEbL. [IoHsATHE 0 HAyYHBIX METO/1aX MO3HAHUS BEILIECTB U XMMUYECKUX PEaKIU.

[TpencraBnenus 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUIEHHOTO MMOJIY4YE€HUS BaXKHEUITNX
BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MAaTEpHUaIbl,
KOHCTPYKLIMOHHBIE MaTEpHUalIbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHallbl ISl JJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHE U MUHEPATIbHBIEC y100pEHUSI.

XuUMHS U 3]I0pOBbE YEJIOBEKA: MPAaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaTosB,
npaBuiia 6€30MacCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.

MexknpeaMeTHbIe CBA3H

Peanuzarmust MeXIpeIMETHBIX CBSI3CH MPU M3ydeHUU OOIIeH U HEOPTraHWYECKON XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOIO
LUKJIA.

OO01re ecTecCTBEHHO-HAYUHbIE TOHATHUS: HAYYHBIN (aKT, THIOTE3a, 3aKOH, TEOPHUsI, aHAIIU3,
CUHTE3, KIacCHU(pUKalUs, MEePHUOJUIHOCTh, HAONMIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, SIBJICHHE.

®u3nka: Marepus, SHEPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHOIOTHsI: XUMUYECKAs! MPOMBIIIIIEHHOCTh, METAJUTYPIUsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTepUalioB,  CEIbCKOXO3AWCTBEHHOE  MPOU3BOACTBO,  MHUIIEBAas  MPOMBIIUIEHHOCTD,
dapmaiieBTUYECKasE ~ MPOMBIIIJICHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaioB, ANEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl Yy4eOHOro mpeamera «XUMHI»
XapaKTePU3YIOTCS:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNPpEACTAaBJICHHUA O COLUAJIBHBIX HOPMAaX U IpaBUJIaX MCKIIMYHOCTHBIX OTHOIIIEHUU B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY M apryMEHThI IPYTHX
IIpY aHaJIU3€ Pa3IMYHBIX BUJOB YUEOHOH e TETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEIHI0 OTE€YECTBEHHOMU
XHMUU,;

YBa)KEHHUsSI K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUYECKOTO NMPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0IeHU,
KPOTOTJIMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

HHTCPCCa W TIIO3HABATCJIBbHBIX MOTHBOB B TMOJYUCHUHW H TMOCICAYIOIICM aHAJIN3C
UH(OPMALIUU O TIEPETOBBIX TOCTUIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CHOCO6HOCTI/I OLICHUBATh CUTYyAllUH, CBA3AHHBIC C XUMHWYCCKUMMU SABJICHUAMU, U IPUHUMATDb
OCO3HAaHHBIC PCHICHUA, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTU OIICHMBAaTh CBOE IOBEJEHUE M MOCTYNKM CBOMX TOBAapUIIEH ¢ MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

MOHMMAHUS [IEHHOCTEH 3I0pOBOTO M Oe30macHOro ooOpasza >KWU3HH, HE0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT paBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKA3HU U B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHHA [CHHOCTHU IPaBUJI HWHAUBUAYAJIBHOTO U KOJUICKTUBHOI'O 6630HaCHOFO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBOro BoCHUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PpEIICHUM IPAKTUYECKUX 3a1a4 COLMAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIaccCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBaXX€HUs K TPYAY, JIOASAM TPYyJa U pe3yJIbTaTaM TPYI0BOH ACATEIbHOCTH,
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TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUIYalbHOU TpaeKTOpUU 00pa3zoBaHus, Oyaymiei
npodeccuu U pearu3anuid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTpeOHOCTEH 0011ecTBa;

6) IKOJI0OrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHWMAHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEb;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PEILIEHUsI BOIIPOCOB
palMOHATBHOTO PUPOAOIIOIH30BAHNS;

AKTUBHOI'O HENPUATHS NEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEeaNpPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIUYMs PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOATH UICOJIOTHH XeMOo(oOouu;

7) HEeHHOCTH HAYYHOT0 O3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

NOHMMAHUSA CHENU(PUKA XHMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMUPOBAHHUU
paIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHHM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpobiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOU
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecre4eHny yCIOBUM yCTIEUTHOTO TPYAA U SKOJIOTHYeCKH KOM(OPTHOM KU3HU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHaJM3a U OOBSICHEHUS SIBICHHUHM OKPYXKAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHHIA,
YMEHHsI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIINXCS JAHHBIX
C LEJbIO MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI IJIS1 PEelIeHus MpooiieM
B pealIbHbIX )KM3HEHHBIX CUTYAIUSAX; MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM A€ATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAaHMM TI0 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU,

HWHTEpeca K 0COOCHHOCTSIM TPy/1a B Pa3IuvHBIX cepax mpodecCHOHATBHON NS TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaThl OCBOCHMSI MpOrpamMMbl Y4eOHOro mpeamMera «XHUMHSI»
MO3BOJIAIOT CHOPMHUPOBATH MpPEACTABICHUE O IIEJIOCTHOM HAaydyHOM KapTHHE MHpa, U
yYHUBEpCaJbHbIE Yy4yeOHBbIC NeHCTBHs (TIO3HABaTENIbHBIE, KOMMYHHUKATHUBHBIC, PETYJIATUBHBIC),
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KOTOpBIe 00ecreynBaloT (OpMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUIAHMPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOU JEeSTEILHOCTH.

ITo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS

Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL HCIU ACATCIIBHOCTH, 3alaBasd IHapaMCETpbl U KPUTCPpUHU UX JOCTUIKCHHA,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh MPU OCBOEHUHM 3HAHWM MPUEMBI JIOTUYECKOTO MBILIUICHHUS — BbBIACIATH
XAPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIIIBbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHA;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, ITO aHaJ'IOI‘I/II/I), BBIABJIISAATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

IPUMEHSTH B IPOLIECCE MO3HAHUS, UCIOJb3YEMbIe B XUMHH CUMBOJUYECKUE (3HAKOBBIC)
MOJIEJH, IPe00Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4ecKkass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJENIbHbIEC IPEICTABICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

ba3zoBble ucciienoBare/bCKue AeMCTBUSA:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOT'O IMMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHMS, HCIOJIb30BAaTh IIOCTABIECHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL Q)OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBEPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W NPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOATh 32 XOJIOM IpOIecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMBIT YYCHUUYECKON MCCIICIOBATEIBCKOW M TPOEKTHOW JIESITEIbHOCTH,
MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

Pabora ¢ nnpopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-TIOMYJISpHas
auTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcbl HMHTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUOB U (HOPM IPECTABICHUS, KPUTHYECKH OLEHUBATD
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
uH(popMaluy, HEOOXOTUMOW JJs BBIIOJHEHHS Y4YeOHBIX 3aJad OMNpenei€HHOro THUIIA;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HMH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH H
PA3INYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY TpencTaBieHrus HHGOPMAIHH (CXEMBI,
rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);
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UCTIONIb30BaTh HAyYHBIM S3bIK B KAyecTBE CpEACTBa Hpu paboTe ¢ XHMHUYECKOMH
uHpOpMaLKel: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCTIONIB30BaTh M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATJIAHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3aaBaTh BOIPOCHI 10 CYIIECTBY O0CY>KAaeMOU TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C HpE3EHTAIell pe3ylbTaTOB IO3HABATENFHON AEATENBHOCTH, IOJYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HM3YyYaeMbIX BEIIECTB,
peann3anuy y4eOHOro TMpoeKTa W (HOPMYNIMpPOBATH BBIBOJABI IO pe3yibTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSMH.

Pery1siTuBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeéMblii aITOPUTM JICHCTBUIM NPU BBIMOJHEHWH Y4eOHBIX M HCCIIEIOBATENBLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YUETOM MOJIYYE€HUS! HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEITEIIFHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckast XuMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN O XHUMHYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHUU B MO3HAHUU SBICHUU NMPHUPOJBI, B (POPMHUPOBAHUN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pellieHus
MPAKTUYECKUX 3a7ad M HSKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBBIO U
MIPUPOJHOM CpelE;

BIIAQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUN, KOTOpas BKJIKYACT: OCHOBOIIOJIATrArOIINE
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
JNEKTPOOTPUIIATENIHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUIMOHANMBHAS TPYNNa, pajuKajl, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BeumiectB  A.M. DbyriepoBa, 3akOH COXpaHEHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XUMUH;

MHPOBO33PEHUYECKHE 3HAHMS, JIEIKAIME B OCHOBE IOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, (PAKTOJIOTHYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBE, IOJYyYEHUU H
0€3011aCHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U IMPAaKTHYECKOU
NeSITeIbHOCTH 4YeJOBeKa; C(OpPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpPHbIE NPU3HAKH
MOHATUM, YCTAHABIMBATh HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS MPH
ONKMCAHUU COCTaBa, CTPOEHUS U MPEBPAICHUI OPraHUYECKUX COeIUHEHUH; chOpMUPOBAHHOCTD
YMEHUN HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUI COCTAaBICHUS MOJIEKYJSIPHBIX U
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CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (HOpMYS OpPraHMYECKUX BEIIECTB W YpaBHEHUMU
XUMHUYECKHX pEeaKlWid, W3rOTaBINBaTh MOJETH MOJEKYJI OpraHUYeCKUX BEIIECTB IS
WUTIOCTPAIINH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAAICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme COelnHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOACpXKAIIWE COCNUHEHHUS, BBICOKOMOJICKYJISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus 1o cucrematndeckoi HomeHkinatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui,, MypaBbUHas
KHCTIOTA, YKCYCHasl KUCIIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (PYKTO3a,
KpaxmaJ, LeJITI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJIBI XUMHUYECKOH CBS3M B OpraHMYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHEHIC),

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A.M. bytnepoBa s 00bsSCHEHUS 3aBHCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXpPaHEHUS! Macchl BellecTB; COPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh
COCTaB, CTpOeHHUE, PU3NYECKUE U XUMUYECKIE CBOWCTBA TUITUYHBIX MPEACTaBUTENCH pa3INUHbIX
KJIACCOB OPTaHMYECKUX BeUIeCTB (METaH, 3TaH, JTUJICH, MPOMWICH, alleTWIeH, OyramueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, MeTaHOJN, JTAaHO], JTWICHIJIMKONIb, TIUIEpHUH, (EeHo,
aleTalbJETU], MypaBbHHAs U YKCYCHas KHUCJIOTHI, TIJIIOKO3a, Kpaxmaj, IeJUIi03a,
AMUHOYKCYCHasl KMCIIOTa), WJUTIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPBS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEpadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOJIYKTOB TepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS 110 XHMHYECKUM YpPaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA MIIM MPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WM MIPOJYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, WCIONB3YEeMbIX B XHMHUU TMPH W3YyYCHUH BEIIECTB M XUMHUYECKUX SIBICHUUN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKUE), UCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIIOJHATh XUMHYECKUNA HKCIIEPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIIECTB MPH HArPEBAaHUU, MOTyYECHUE ITHIICHA U U3YYCHHE €To
CBOICTB, KAYECTBCHHBIE PEAKIINN OPTAaHUYECKUX BEIIECTB, IEHATYpaIus OSIKOB P HATPEBAHUH,
IIBETHBIC PEAKIIH OCITIKOB) B COOTBETCTBHH C ITPABHJIAMU TEXHUKHU 0€30ITaCHOCTH IPH 00paIICHUN
C BeILIeCTBaMH U JaOOpPaTOpPHBIM O0OpPYIOBaHHEM, MPEICTABIATH PE3YIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (popme 3amucl ypaBHEHHH COOTBETCTBYIOIIMX peakiuil U (opMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBAaTh XMMHUYECKYI0 HH(}OpMaluio,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHbopmaruu, HTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHUH COONIOaTh MpaBUiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbSI U
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OKpY’Karolllel MpUPOHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KWBBIE OPraHU3MBI
OHpGI[eJIéHHBIX OpTraHUYCCKUX BCHICCTB, IMOHMUMAss CMBICI I10Ka3aTCIIA HI[K, IIOACHATH Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPALICHUS WX BPEIHOTO BO3JCHCTBHS HA OpraHU3M
Yell0BeKa;

JUIsi 0OyYarolIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHE MPUMEHSThH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX }IBHGHI/II>'I;

JJIs1 CJICIIBIX U cna60131/1;[;1m1/1x 06yanOH_II/IXC}II YMCHUC HUCIIOJIL30BATh penbe(bHo TOYCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anmucu XxuMudeckux Gopmyi.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOeHHS Kypca «O0mas 1 HeopraHuueckas XUMHUsD OTPaxaroT:
c(hOpMUPOBAHHOCTH MPEACTABICHUM:

0 XMMHUYECKON COCTaBJISIOLIECH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, POJIU XUMHUHU B
MO3HAHUM SIBJICHUNA TPHUPOABI, B (OPMUPOBAHUU MBIIUIICHUS W KYyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOM [UIsi pelIeHUs MPAaKTUYECKUX 3agad U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpefie;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATaIoINe
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JEeKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJUIMUECKasi  pemiéTka, THUIBl XUMHYECKHUX  PEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTbH
XUMHUYECKON PEeaKINK, XUMHUECKOE PaBHOBECHE);

TEOPHH M 3aKOHBI (TEOPHsI IEKTPOITUTHICCKON TUCCOIHAIINH, TIeproandeckuii 3akoH 1. 1.
MenpeneeBa, 3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU
OpY  XUMHUYECKMX  PEAKIUAX), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKHMH  S3bIK  XMMMH,
MHUPOBO33PEHUYECKHE 3HAHUsA, JIEXKAllHe B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYECKHUX SIBICHUN, (PAKTOJIIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, IOJYyYEHUH W
0€3011aCHOM HCIIOJIb30BAaHUM BAKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESATEIILHOCTH YEJIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHMadbHBIC Ha3BaHHS OTMACIBHBIX HEOPraHHUYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€éHas H3BECTb, MUTHbEBAas COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEATh BaJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOM CBSI3M (KOBaJCHTHAsI, HOHHAs,
METAJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMAX, TUIl KPUCTANIMYECKOW PEHMIETKHM KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpYIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIOTHI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUW PACKpBIBaTh CMBICT Tepuoauueckoro 3akoHa J[.M.
MenneneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3JIeMeHTOB 1—4 nepuonoB llepuoanyeckoi cucrembl XuMU4YecKux sieMentos J1.1.
MeHnaeneeBa, HCHONB3Yysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M HUX
COEMHEHUH TI0 Tepuoaam u rpymnmnam [lepuoguyeckoil cucTeMbl XUMHYECKUX 3eMeHToB J[.M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHWE I'€HETUYECKON
CBS3M MEXJy HEOPraHMYeCKHMHU BEIIeCTBAMU C TIOMOIIbIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIMU 10 PA3TUYHBIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENeHEH OKHUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkl, YIaCTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpalI€HHBbIC YPaBHEHUS PEaKIUii MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH
peakiu UAYT A0 KOHIIA;

c(OpMHUPOBAHHOCT YMEHUW NPOBOAMTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacClO3HABaTh OMNBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PaCKpPhIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OagaHca ITUX PeaKIuil;

c(OpMHUPOBAHHOCTh YMEHUI OOBICHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3uyHbIX (HaKTOPOB;

XapaKkTep CMEILEHUsI XUMUUECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHELIHETO BO3AECHCTBHUS
(mpunnun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIHE B OCHOBE
NPOMBIIIJICHHOTO TIOJTY4YEHHUS CEpHOW KHCJIOTHl, aMMHakKa, a Takxke CHOPMHPOBAHHOCTD
npeacTaBieHui 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHUYECKUX
PeaKIHsIX, MacChl BELECTBA TN 00bEMA ra30B M0 H3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIIH
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO A (eKTa peakiny Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEAeTCHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATLHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pEaKklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS, pPelIeHNEe 3KCIePUMEHTAIbHbBIX
3a7au o temam «Mertamisly U «Hemeramiael») B COOTBETCTBUM C MPAaBWIAMH TEXHUKH
0€30IMaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0OBaHUEM, IIPEACTABIATh
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pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(}OpMaIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHHUKOB (CpeJCTBAa MaCCOBOM KOMMYHUKAIUU, IHTepHET U IpYyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJAaTh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBI
onpeAenéHHBIX BELIECTB, MOHUMas cMbich nokaszarens [1IK, moscHsTh Ha mpuMepax crnocoObl
YMEHBLIEHUS U MPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPraHN3M YEJI0OBEKA;

JUIsE 00OYYaIOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUTSL CTIETIBIX M CNTA00BUISIIMX O0YUYaIOLIUXCSI: YMEHUE UCTOIb30BaTh PEIbeHO TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anmucu xuMudeckux Gopmyi.
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TemaTnyeckoe IaHMpPOBaAHUE

10 knacc

No | HaumenoBanue | Konmue | ITporpammuoe coaepkaHue OCHOBHBIC BHJIBI

/0 | pa3leNnoB U TEM | CTBO JESITeIbHOCTH 00YJaIOIINXCS
yaeOHOTO JacoB
nmpeaMeTa

Paspes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUH

1.1 | Ilpenmer 6 [Ipenmer oprannveckoi XUMHUU: PackpriBath cMbICT
OpraHu4ecKon €€ BO3HUKHOBEHHUE, Pa3BUTHE U M3y4YaeMbIX OHATUN
xumud. Teopus 3HaYEHHE B MTOJIyYEHUH HOBBIX (BBISIBIIATH MX XapaKTEPHbIE
CTPOECHUS BEILECTB U MaTepuanoB. Teopus MIPU3HAKY), YCTAHABJIMBATH UX
OpTraHUYECKUX CTPOCHHUS OPTaHUYECKUX B3aUMOCBS3b. [IpuMeHsITh
COEJIMHEHUI coenuHenuii A.M. bytiepoBa, e€ | MOJ0KEHUSI TEOPUU CTPOEHUS
AM. OCHOBHBIE TTOJIOKEHUS. OpraHuYecKux BemecTs A. M.
Bbytneposa CrtpykrypHBIe (popMyITBI Bytneposa s 00bsicHeHHS

OpPTaHMYECKUX BEIIECTB.
T'omomnorus, uzomepusi.
Xumuueckasi CBs3b B
OpPTaHMYECKUX COCTUHEHHSIX:
KpaTHBIE CBSI3H, G- U M-CBS3U.
IIpencrasnenue o
KJIaCCU(UKAITUN OPTaHUIESCKUX
BelecTB. HomeHknarypa
OPraHUYECKUX COEAUHEHUN
(cucTemMaTHIecKas) u
TPUBUATIHHBIC HA3BAHUS
BOKHEHUIINX NPEACTABUTENICH
KIJIACCOB OPTaHMYECKUX BEIIECTB.
IKcnepuMeHTAIbHbIE METOAbI
HU3yYeHUs BellecTB U UX
NpeBpaLieHnii:
Llemoncmpayuu:

— O3HAaKOMJIEHHE C 00pa3aMu
OpPTaHMYECKUX BEIIECTB U
MaTepuataMy Ha UX OCHOBE;

— OTBITHI IO TIPEBPAIICHUIO
OpraHMYECKUX BEIIECTB MPU
HarpeBaHUM (TUTaBIICHUE,
00yTIIMBaHNE U TOPEHUE).
Jlabopamopnvie onvimol:

— MOJIEIPOBAHHUE MOJIEKYJT
OpPTaHMYECKUX BEIIECTB

3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa n
crpoenusd. Mcnonb3oBaTth
XUMHUYECKYIO0 CUMBOJIMKY JJIs
COCTaBJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHo) popmy
OpPTraHUYECKUX BEIECTB.
Onpenenarb BUIbI
XUMHUYECKOH CBSI3U
(omuHapHBIE, KpaTHBIE) B
OpPraHUYECKUX COSTUHEHUSIX.
PackpeiBath pornb
OpPTaHUYECKOW XMMHH B
NpUpPOJIe, XapaKTepU30BaTh ¢
3HAaYeHHE B KU3HU YEIOBEKA,
WJLTIOCTPUPOBATH CBSI3h C
JIPYTMMU HayKaMH.
Haobnronate ¥ onuckIBaTh
JIEMOHCTPAIIMOHHEIE OTIBITHI;
MIPOBOJIUTH M OITUCHIBATh
71a00PaTOPHBIC OTBITH U
MPaKTHYECKHE PaOOTHI

HWroro no pazneny

6

Paznen 2. YrieBoaopoasbl

2.1 | IlpenenbHbie 6 AJIKaHBI: COCTaB U CTPOEHUE, PackpbiBath cMBICI
YIJIEBOAOPO/IBI TOMOJIOTHYECKUH psif. MeTaH u M3y4aeMbIX OHATHUN
— aJIKaHBI 3TaH — NpocTeuire (BBISIBIIATH UX XapaKTEPHBIC

NPEICTABUTENH ATKAHOB: COCTAB,
XUMHYECKOE CTPOCHHE,
(h3HUECKUEe U XUMHUYECKUE
CBOICTBa (peakiny 3aMelIeHUs 1
TOPEHHUS ), HAXOXKJICHHE B

MIPU3HAKH ), yCTAHABJIMBATH UX
B3aMMOCBS3b, UCIIOIH30BATh
COOTBETCTBYIOILIEC MOHSITHUS
IIpH OMUCAHUU COCTAaBA,
CTPOEHUS U MPEBPAILICHUI
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MPHUPO/JIE, TOJTYyUYEHUE U
IpUMEHEHHUE

2.2

HenpenenbHbie
YIIIEBOAOPOIBIL:
AJIKEHBI,
aJIKa/INEHBI,
AIKUHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUN PsiA. DTUIICH —
MPOCTEHIIINI TTPEJCTABUTEID
AJIKEHOB: COCTaB, XUMUYECKOE
CTpoeHue, GU3NIECKUE U
XUMHUYECKHUE CBOWCTBA (peaKiiuu
TUAPUPOBAHUS, TAIOTEHUPOBAHIS,
TUApPATAIANA, OKUCIICHHSI 1
MOJIMMEPU3AIINN ) HAXOXKICHUE B
MIPUPOJIE, IOTYICHIE H
MpUMEHEHHUE. AJIKaTUCHEI:
Oytanuen-1,3 u MeTHIOyTaIUCH-
1,3, XUMHYECKOE CTPOCHUE,
peaKITs OoTUMEPHU3AITUH,
MIPUMEHEHHUE (ISl CHHTE3a
MPUPOJHOTO U CHHTETUYECKOTO
KaydyKa ¥ pe3WHbI). AJIKIHBI;
COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKHUN psil. ALIETUIICH
— IPOCTEHIINI IIPEICTABUTEND
AJTKWHOB: COCTaB, XUMUYIECKOE
cTpoeHwue, GU3nIecKue u
XUMHUYECKHUE CBOWCTBA (peaKiiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS,
TUpaTaIH TOPEHHUSA),
HaX0XJIEHUE B PUPOJIE,
MOJTyYeHNE U IPUMEHEHHE

2.3

ApomMarnuecku
e
YIIIEBOAOPObI

Apensl: 0EH30J1 ¥ TOIYOJI, COCTAB,
XUMHYECKOE CTPOSHUE MOJICKYII,
(hm3HUECKUEe U XUMHUYECKUE
CBOICTBA (peaKInu
TaJIOTCHUPOBAHUS I HUTPOBAHMUS ),
MOJTyYeHUE U IPUMEHEHHE.
Bnmsiaue OeH3071a Ha OpTaHu3M
yenoBeka. [ 'eHeTuueckast CBsizb
YTIICBOJIOPOJIOB
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IIpuponnsie
UCTOYHUKHI
YIJIEBOIOPOIOB
U UX
nepepadboTKa

IIpuponnsrii ras. [TomyTHble
HedTsaHble Ta3bl. Hed1h 1 €
npoucxoxaeHue. CrocoOb
nepepaboTKH HeTH: TIEPETOHKa,
KPEKHUHT (TEpMHYCCKUH,
KaTanmutudeckuit). [IpoaykTel
nepepaboTKH HePTH, UX
NpUMEHEHHE B POMBILUICHHOCTH
u B ObITy. Kamennsrit yromns n
IPOIYKTHI €ro epepaboTKH.
JKCnepuMeHTAIbHbIE MEeTOABI
U3Yy4YeHHMsI BellecTB U UX
npeBpallleHHii:
Llemoncmpayuu:

— xkomtekuuu «Hedte» u
«¥YTOonby;

— BueodparmMeHT
«BynkaHuzanus pe3suHbD».

OpPraHUYECKUX COCAUHEHHH.
Hcnonb30BaTh XMMAYECKYTO
CHUMBOJIMKY ISl COCTAaBIICHHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOM) hopmMyit
OpPraHUYECKUX BEIECTB.
YcraHaBnuBaTh
NPUHAJICKHOCTH BEIIECTB K
OTIpeIeIEHHOMY KJIaccy
YIIJIEBOIOPOJIOB IO COCTaBY U
CTPOCHUIO, HA3bIBATh HX I10
CHCTEMAaTUYECKON
HOMEHKIIAType; IPUBOIUTH
TPUBUAIBHBIC HA3BAHUS
OTJICNBHBIX TIpe/ICTaBUTENCH
yrieBoaoponos. Onpenenirs
BUJIbI XUMUYECKOH CBA3U B
MOJIEKYJIaxX YTIIeBOJIOPOJIOB;
XapaKTepU30BaTh
3aBHCUMOCTh PEAKIIMOHHOM
CIOCOOHOCTH YTIIEBOJOPOIOB
OT KPaTHOCTU KOBAJIEHTHOMN
CBAI3U. XapaKTepu30BaTh
COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIECKue 1
XHMMHYECKHE CBOMCTBA,
Ba)KHEHIITHE CIIOCOOBI
MOJTYYEHUS TUITUYHBIX
npesICTaBUTENCH pa3IYHBIX
KJIACCOB YTJIEBOIOPOJIOB
(MeTaHa, 3TaHa, TUJICHA,
areTuieHa, Oyraauena -1,3,
Oenzomna, Tomyona). BeaBasaTh
TEeHETUYECKYIO CBSA3b MEIKTY
YIIIEBOAOPOAAMH U
MOJTBEPXKIATh €€ HATNINe
YpaBHEHUSMHU
COOTBETCTBYIOIINX
XUMHAYECKHX PEaKIUH ¢
UCTIOJIb30BaHHEM
CTPYKTYPHBIX POPMYII.
XapakTepru3oBaTh HCTOUHUKH
YIIIEBOJAOPOIHOTO CHIPBS
(ned e, mpupoHBIiA Ta3,
YTOJIb), CIIOCOOBI X
nepepabdoTKH U NPaKTHUECKOE
NPUMEHEHHUE MTOTyIaeMbIX
MpoAyKTOB. Mcronab30BaTh
€CTEeCTBEHHO-HAYYHbIC
METO/IbI TO3HAHUS —
MpoBe/ICHKE, HAOIF0ICHUE 1
OTMCaHHE XUMHUYECKOTO
JKCIIEpPUMEHTA
(J1abopaTOpHBIE OIBITHL U
NpaKTUIECKUE PaboThI).
CrneoBaTh nmpaBuIaM
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Jlabopamopnvie onvimol:

— KaUECTBEHHOE OIPEJICIICHNE
yTepojaa u BOJOpoJia B
OpPTaHMYECKUX BEIIECTBAX;

— O3HAKOMJICHHE C o0pa3iaMu
TUIACTMACC, KayYyKOB U PE3HHBL;
— MOJIEIMPOBAHHUE MOJIEKYJT
YTIIEBOJIOPOJIOB U
raJlOreHONPOU3BOAHBIX.
Ipakxmuueckue pabomul:

Ne 1. Ilony4yenue sTuneHa u
U3YyYEHHUE €T0 CBOMCTB.
Pacuémmnule 3a0auu:

— ompenesicHHe MOJIEKYJIIPHOM
(hopMyJIbI OPraHUYECKOTO
BEIIECTBA M0 MACCOBBIM JIOJISIM
ATOMOB XUMUYECKHUX JJIEMEHTOB;
— pacu€Thl IO ypaBHEHUIO
XUMUYECKOHN peaKuu

0e3omacHoi paboTHI B
nmabopaTopuH IIpH
UCIIOJIb30BaHUN XUMHYECKON
nocyasl 1 000pyI0BaHus, a
TaKKe MpaBujIaM OOpaIIeHys
C BEILLECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMH BBITIOTHEHHS
71a00paTOPHBIX OMBITOB U
MPaKTHYECKUX padoT 1Mo
MOJYYEHHUIO ¥ N3yUYCHHIO
OpPraHUYECKHX BEILECTB.
IIpencraBisaTh pe3yiabTaThl
JKCIIepUMEHTa B (hopMe
3aMuCcH ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLUI U
JIeNaTh BEIBOJBI HA X OCHOBE.
[IpoBOOUTD BEIYHCICHUS IS
OTIpeIeJICHHSI MOJIEKYIISIPHON
(hopMyJIbI OPraHUYECKOTO
BEIIECTBA, 10 YPABHEHHIO
XHUMHYECKOH peakuuu.

Hroro no pazgeny

23

Pa3n

e 3. Kncnoponconepmamne OpPraumv4eCKMe COCAMHCHUA

3.1

CrupTsI.
®eHon

6

IIpenenpHBIE OJTHOATOMHEIE
CITUPTHI: METAHOJ W STAHOJI,
XUMHYECKOE CTPOSHHE,
(uznveckre U XUMHUUECKHUE
CBOICTBA (peaKIuy C aKTHBHBIMHU
MeTalJIaMH,
raJIor€HOBOIOPOIaMH, TOPEHHE),
npuMeHeHue. BogopoHas cBs3b.
®dusnonornyeckoe IehcTBIE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
yenoBeka. MHOroaToMHbIE
CIUPTHI: STUICHTIIUKONb U
[JIMLECPUH, XUMUYECKOE CTPOCHHE,
(hU3HUECKUE U XUMHUYECKUE
CBOICTBa (B3aUMOJIEHCTBHE CO
IETOYHBIMA METAJUIAMH,
KaueCTBCHHAs PEAKIIMs Ha
MHOTOATOMHBIE CITUPTHI).
DU3HOIOrNYECKOe JEUCTBUE HA
opraHusM uenoBeka. [I[pumenenue
[JIMLEPUHA U STUJICHIJIUKOJISL,
®enon. CTpoeHue MONEKYIIHI,
(hm3HUeCKUEe U XUMHUYECKUE
cBoiicTBa (heHoma. TOKCHIHOCTH
(eHoma, ero GU3NOIOTHIECKOE
JICHCTBYE HA OPTaHU3M YEIIOBEKa.
IIpumenenue deHoIa

3.2

AJBIETUabI.
Kapbonosrsie
KHCJIOTEL.
CrosxHbIe

3¢ upsI

12

Anprieruibl: popMabaeTHIT 1
areTabACTHI, XHMHYECKOS
CTpocHUe, GU3NICCKUE U
XMUMUYECKHE CBOIMCTBA (peakinu
OKHCJICHUS 1 BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKIUN),

PackpbiBath cMBICI
U3y4aeMbIX TOHITHIA
(BBISIBIIATH MX XapaKTEPHbIE
MIPU3HAKH ), yCTAHABJIMBATD UX
B3aUMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOILIUEC MOHSITHUS
TIPH OTIMCAaHUU COCTaBa,
CTPOCHHUSA U MIPEBPALLCHUN
OpPTraHUYECKUX COCTUHEHUM.
Hcmonp30BaTh XUMHYECKYIO
CHMBOJIMIKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHOM) hopmyit
OpPraHUYECKUX BEIIECCTB.
YcraHnaBiuBaTh
MPUHAIICKHOCTH BEIIECTB K
OTIpeIeIEHHOMY KIIACCY TIO
COCTaBYy U CTPOCHHIO,
Ha3bIBATh UX TI0
CHCTEMaTUYECKOU
HOMEHKIIAType; IPUBOIUTH
TPUBHAIBHBIC HA3BAHUS
OTENBHBIX MIPEICTaBUTEINCH
KHCIIOPOJICOJEPIKAIIIIX
COCTMHECHHUM.
XapakTepu3oBaTh COCTaB,
CTpOCHUE, TPUMECHECHHE,
(h3uuecKre U XUMHYECKUE
CBOMCTBA, BAXKHEUIIINE
CIOCOOBI TTIOTYYEHHS
TUMTUYHBIX TIPECTaBUTEIIEH
pa3UYHBIX KJIACCOB
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NOJy4YeHHUE U TIPUMEHEHHE.
OnHOOCHOBHBIE TIPEIEITbHBIE
KapOOHOBBIE KHCIIOTBI: YKCyCHast
KHCJIOTa, XHMHYECKOE CTPOCHHE,
(buznveckre U XUMHUYECKHUE
cBoiicTBa (00IIIE CBOWCTBA
KHCJIOT, PeakUus STepUPHUKALINN),
NOJy4YeHHE U IPUMEHEHHE.
CreapuHOBas U OJIEHHOBAS
KHCJIOTHI KaK MPeJCTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIIOT.
MBpia Kak COJH BBICIITHX
KapOOHOBBIX KHCJIOT, X MOIOIIEe
neiictue. CiaoxHbIE 3QUPHI KaK
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['uAponIu3 coxKHBIX
3¢upoB. JKupbl Kak IPONU3BOIHBIC
TJIALIEPUHA U BBICIIIX
KapOOHOBBIX KUCIOT. [ uaponmn3
KUPOB

3.3

VYriaesoanl

VrieBoasl: cocTas,
KIaccU(UKAIHS YTIIEBOJIOB
(MOHO-, TU- ¥ TIOJIUCAXaAPHUIBI).
I'moxo3a — npocreimuit
MOHOCaxapHua: 0COOEHHOCTH
CTPOEHHSI MOJIEKYIbI, (pr3uueckre
1 XUMHUYECKHE CBOWCTBA TIIOKO3BI
(B3aMMoOAEHCTBHE C THAPOKCHIOM
meu(1l), okucmenne aMMUaTHBIM
pactBopom okcuza cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHHUE
TJTIOKO361 ), HAXOXK/ICHUE B
npUpo/ie, MPUMEHEHNE TITFOKO3bI,
Ouosoruueckas pojib B
KHU3HEACSATEIBHOCTH OpraHn3Ma
yenoBeka. @orocunre3. OpykTos3a
Kak u3oMep rimoko3sl. Caxaposa —
MIPEICTaBUTEIb AUCAXAPHUJIOB,
THIPOJIU3 Caxapo3bl, HAXOXKICHNE
B TIPUPOJIE ¥ IPUMEHEHHUE.
Kpaxman u nemmtono3a kak
MIPUPOJTHBIE TIOTUMEPHI: CTPOSHHE
Kpaxmaja ! HeJITI0N03bI,
(hr3uuecKre U XUMHUYECKUE
CBOICTBa Kpaxmaia (THIPOIH3,
KayeCTBEHHAs PEeaKIys ¢ HOJO0M).
JKCcnepUMeHTAIbHbIE METObI
H3Yy4YeHHUsI BellecTB U UX
npeBpalleHuii:

JlabopamopHule onvimbi:

— TOpEHHE CIUPTOB;

— B3aUMOJICHCTBHE TIULIEPHHA C
ruapoxcunom meau(Il);

— Ka4eCTBEHHbIC PEaAKIUH
abJIETUIOB (OKUCIIEHUE
aMMHUaYHBIM PaCTBOPOM OKCHJIA

KHCJIOPOJICOAEPIKALITIX
COCTMHCHMH (METaHOIIa,
3TaHoJa, TIIUIeprHa, PeHona,
(dhopmanbaeruaa,
aleTallbIern/ia, yKCyCHOU
KHCJIOTBI, TJIFOKO3HI,
caxapo3bl, Kpaxmara,
I[EJUTIONO036] ); BBISBIISITH
TCHETUYCCKYIO CBA3b MCKIY
HUMHU | TIOJITBEPIKIATH €€
HAJIMYNE YpaBHEHUSIMHU
COOTBCTCTBYIOIINX
XHMHMUYECKUX PEeaKiuil ¢
UCTIOTh30BaHHEM
CTPYKTYPHBIX (hOpMYII.
OnwuceIBaTh COCTAB,
XUMHYECKOE CTPOCHUE U
MIPUMEHEHUE KUPOB,
XapaKTepH30BaTh HX 3HAYCHUE
JUTSI JKU3HEACS TETbHOCTH
opraam3moB. Oco3HaBaTh
OINACHOCTh BO3JEHCTBUS Ha
JKHUBBIC OPraHU3MBbI
OTIpeIeTICHHBIX OPTaHMIECKUX
BC€HICCTB, ITIOACHATH Ha
npuMepax CrocoObl
YMEHBIIIEHUS H
MPEIOTBPAIICHUS UX
BpPEJIHOTO BO3/ICUCTBUS Ha
OpTraHM3M YeIOBeKa.
Hcnonbs30BaTh €CTECTBEHHO-
Hay4YHbIC METOAbI ITIO3HAHUSA —
MpOBEJICHKE, HAOIIOICHUE 1
OTMCaHNE XUMUIECKOTO
JKCIIEpUMEHTA
(;1abopaTOpHBIC OMBITHI U
MpaKTUIECKUEe PabOTHI).
CremoBaTh IIpaBHIIaM
Oe3omacHoi paboTHI B
nabopaTopuu npu
WCTIOJTb30BaHIH XMMHYECKOM
nocyasl 1 000pyI0BaHus, a
TaKKe TpaBuiIaM oOpareHus
C BEMIECTBAMHU B COOTBETCTBHUH
C MHCTPYKIHUSAMH BBITIOJTHEHUS
71a00PaTOPHBIX OMBITOB H
MPaKTUIECKUX pabOT 10
MOTyYEHHIO ¥ U3YYECHUIO
OpPTaHMYECKUX BEIICCTB.
[IpencraBasaTh pe3yabTaThl
JKCIIEpUMEHTa B popme
3aMKucy ypaBHEHHH
COOTBETCTBYIOIINX PEaKIHi 1
J€JIaTh BBIBOJbBI HA NX OCHOBE.
HpOBOZ[I/ITB BBIYUCJICHUA OJIs1
oTpeieNICHIS] MOJIEKYIISIPHOM
(hopMyJIbI OPraHNYECKOTO
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cepeOpa U TUAPOKCUIOM
memu(1l));

— B3aMMO/ICMICTBUE Kpaxmaiia ¢
HOJIOM.

IHpaxmuuecxue pabomuoi:

Ne 2. CpoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTHI.
Pacuémmnvie 3a0ayu:

— OIIpENESICHUE MOJIEKYIISIPHOM
(hopMyIBI OPraHUYeCcKOro
BEIIECTBA [T0 MACCOBBIM JI0JIIM
aTOMOB XUMHWYECKHUX JJIECMCHTOB U
1o Macce (00beMy) IPOLYKTOB
CTrOpaHus;

— pac4€Thl IO YpaBHEHHIO
XHMHUYECKON peakiuu

BEIICCTBA, TI0 YPAaBHEHUIO
XHMHYECKON peaKIluu.
CaMocTOsITeBHO
TUTAHUPOBATh U OCYIIECTBISTh
CBOIO TT03HABATEIHHYIO
JeSITeIbHOCTh; IPUHUMATh
aKTUBHOE yYacCTHUE B
rpyNIoBOH yueOHOM
JICATSIIbHOCTH

Hroro no pazgeny
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Paznen 4. A30Tcoz[ep>1camue OpPraumv4eCKMe COCAMHCHUSA

4.1

AMUHEL
AMUHOKHCIIOT
Bl. beakn

7

AMUHBI; METHUJIAMUH —
MPOCTEUIINHI TIPEICTABUTEITh
aMUHOB: COCTaB, XHMHYECKOE
CTpoeHue, GU3NIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIUH ¢
KHCIIOTaMH ¥ TOPCHHUS),
HaX0)KJIEHUE B IPUPOJIE.
AMPHOKUCIIOTHI KaKk aM(OTEpHbBIE
OpTraHUYECKHE COCTMHCHUS.
duszndecKkre U XUMUIECKUE
CBOMCTBa aMUHOKHCIIOT (Ha
MpUMepe TIIUIIHA).
buonorunyeckoe 3HaueHue
aMUHOKUCTOT. CUHTE3 NENTHUIOB.
benku kak npupoaHbIe
nosimmMepsl. [lepruynas,
BTOPUYHAS U TPETUUHAS
CTPYKTypa OenKoB. XUMUYECKHE
CBOICTBa OEITKOB: THIPOJIN3,
JIeHaTypalus, KaueCTBEHHbIE
peaxium Ha OeIKy.
IKcnepuUMeHTAIbHbIE METOAbI
H3yYeHUs BellecTB U UX
npeBpallleHHii:
Jlemoncmpayuu:

— JeHaTypaius OCIKOB MPH
HarpeBaHUM;

— [BETHBIC peaKIUU OCITKOB

PackpriBath cMbICT
W3y4aeMbIX TOHSATUI
(BBISIBIIATH MX XapaKTEPHbIE
MIPU3HAKY), YCTAaHABJIMBATH UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIUE MTOHATHSA
TIPH OTIMCAaHUH COCTaBa,
CTPOCHUSI U TIPEeBpaIleHUI
OPraHUYEeCKUX COEAUHEHUM.
Hcmonp30BaTh XUMHUYECKYIO
CUMBOITUKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHO) popmy
OpPTraHUYECKUX BEIECTB.
Ornpeaenars NPUHAIICKHOCTD
BEIIECTB K ONpeeIeHHOMY
KJIACCY TI0 COCTaBY H
CTPOEHHIO, HA3bIBaTh UX 110
CHUCTEMAaTUYECKON
HOMEHKIIAType; IPUBOIUTH
TPUBHAJILHBIC HA3BAHUS
OTAENBHBIX MPEICTaBUTENCH.
XapakTepu3oBaTh COCTaB,
CTpOeHHe, TPUMEHEHHE,
(uznveckre U XUMUUECKHUE
CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI TOTyYeHUS
TUTTUYHBIX TIPECTaBUTEIEH
a30TCoJIepKalUX COCTUHEHUN
(MeTHnamMuHa, TITUIMHA,
0enkoB). ONMHUCHIBATh COCTAB,
CTPYKTYpY, OCHOBHBIC
CBOICTBa OEIKOB; MOSICHATD
Ha TIpUMEpax 3HaYeHUe
0ENKOB ISl OpraHu3Ma
YeJI0BeKa.
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Hcnone30BaTh €CTECTBEHHO-
HayYHBIEC METOIBI TIO3HAHWIS —
HaOJII0aTh U ONMKMCHIBATE
JIEMOHCTPALIMOHHBIH
9KCIICPUMEHT.
CaMOCTOSTEIIBHO
TUTAHUPOBATh U OCYIIECTBISTh
CBOIO TI03HABATEBHYIO
JIEATSIIbHOCTD; MPUHUMATh
aKTUBHOE y4acTHE B
TPYNIOBOH yaeOHOU

eI TeJIbHOCTH

Hroro no pazgeny
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Pasnes. 5. BoicokoMoJieKyJIsipHbIe COeANHEHN s
5.1 | IlnmacTMaccsl. 6 OCHOBHBIE TOHATHS XUMHUH Bnagets nzydaeMeiMu
Kayuykn. BBICOKOMOJIEKYJIIPHBIX XUMHUYECKHMU OHATUAMU:
BosokHa COEJIMHEHUI: MOHOMED, MOJUMEDP, | PACKPBIBATH CMBICI
CTPYKTYPHOE 3BEHO, CTEIIEHb W3y4aeMBbIX MOHATHH 1
MOJIMMEPU3ALINHN, CPEAHAS MIPUMEHSATH 3TH OHATUS NIPU
MoJieKy/sipHast Macca. OCHOBHBIE | OIMCAHUU COCTaBa U CTPOCHUS
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
BBICOKOMOJIEKYJIIPHBIX OpraHMYECKUX BEIIECTB, AJIS
COETMHEHHH — MOJIMMEPH3aui U | OOBACHEHUS OTAEITHHBIX
noJukonneHcamus. [limactMaccenl (haKTOB U SIBJICHHUI.
(mONMMATHIIEH, TOTUIPOITUIIEH, Hcnone30BaTh XUMHUYECKYIO
MOJTUBUHIIIXJIOPU]], TTIOJIUCTHPOIT). | CHMBOJIUKY JJISl COCTaBJICHUS
HarypanbHblil U CHHTETHUYECKHE CTPYKTYPHBIX (hopMyIT
Kayuyku (OyTaaueHOBBIH, BELIECTB U ypaBHEHUU
XJIOPOIIPEHOBBIHM U U30MPEHOBHIN). | PeaKUUi MOJTUMEPH3ALNHU 1
Bonokna: HaTypasibHbIE (XJIOMOK, | MOJMKOHICHCALIUH.
HIEPCTh, WENK), UCKYCCTBCHHBIE OnucsIBaTh COCTaB, CTPOCHUE,
(aueraTHOE BOJIOKHO, BUCKO32), OCHOBHBIE CBOMCTBa
CHUHTETHYeCKHue (KalpoH U Kay4dyKoB, Hauboee
JIaBCaH). pacnpocTpaHEHHBIX BUOB
IKCNepUMeHTATbHbIE METOIbI IUIACTMACC, BOJIOKOH;
H3y4eHHUs BelIeCTB U UX MIPUMEHEHHUE B Pa3IHYHBIX
npeBpallleHuii: oTpacisix. Mcnosib3oBaTh
Lemoncmpayuu: €CTECTBEHHO-Hay4YHbIC
— O3HAaKOMJIEHHE C 00pa3laMu METOJIbl TO3HAHUS —
MNPUPOIHBIX U UCKYCCTBCHHBIX HaOJII0/1aTh U ONIUCHIBATD
BOJIOKOH, ITIJIACTMACC, Kay4yKOB JI€MOHCTPAIHOHHBIH
JKCIIEPUMEHT
Hroro mo pasneny 6
PesepBHOE Bpems 2

OBIIEE
KOJIMYECTBO

YAC

OB IIO

[TPOI'PAMME
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11 kaace

No | HaumenoBanue | Konmue | ITporpammuoe coaepkaHue OCHOBHBIC BHJIBI
/Tl | pa3lenioB U TeM | CTBO JIESATEIILHOCTH 00yJarOITIXCS
yaeOHOTO JacoB
mpeaMeTa
Pazpnen 1. TeopeTuyeckne OCHOBbI XMMHUH
1.1 | Ctpoenue 3 XHUMHUYECKHH 31EMEHT. ATOM. PackpriBath cMbICT
aTOMOB. CocTtaB aTroma, U30TOIIBI. M3yYaeMbIX TIOHATHI
Ileprnonndaeckn DeKTpoHHas 000JI0YKa. (BBIBIIATH UX XapaKTEPHEBIE
1 3aKOH U DHepreTUYEeCcKUe YpOBHH, MIPU3HAKY), YCTAaHABJIMBATH UX
Ilepuoanuecka MOTypOBHH. ATOMHBIC OpOUTANTN, | B3aUMOCBsI3b. PacKphiBaTh
s cUcTEMa s-, p-, d-, f-amemenTsI. CMBICIT TIEPHOANIECKOTO
XAMHUYECKHX Oco0eHHOCTH pacrpe/ieieHUs 3akoHa J[. 1. Menneneesa u
3JIEMEHTOB 3JIEKTPOHOB IO OPOUTAIISIM B JIEMOHCTPUPOBATH €r0
H.N. aToOMax MajIbIX U OOJIBIINX CHCTEMATU3UPYIOIIYIO,
Mengeneena MIEPUOIOB. DJICKTPOHHAS OOBSICHUTETHHYIO U
KOH(UTYpaIns aTOMOB. MPOTHOCTHYECKYIO (DyHKIIHH.
Ileprnonnueckuii 3aK0H U XapakTepu3oBaTh
Ilepnoamdeckas cuctema 3IEKTPOHHOE CTPOEHUE
XUMUYECKUX 351eMeHToB Jl. U. aTOMOB XUMUYECKHUX
MenneneeBa. CB3b 37eMEHTOB 1—4 nepuoaos,
MIEPUOINIECKOTO 3aKOHA U UCIIONIB3YS TTOHATHS S-, P-, d-
Ilepuonnueckoil cucTEMbI 3JIEKTPOHHBIE OPOUTAIIH,
XUMHYECKUX JIEMEHTOB C SHEPreTUYECKUE YPOBHHU.
COBpeMeHHOM Teopueii ctpoeHus | OOBIACHITH 3aKOHOMEPHOCTH
aTOMOB. 3aKOHOMEPHOCTH U3MCHEHUS CBOMCTB
W3MEHEHUS CBOMCTB XUMUYECKHX | XUMHUYECKUX DIEMEHTOB U UX
AIIEMEHTOB U 00Pa3yeMbIX HMH COEJIMHEHHU 110 IIEPHOAaM U
MPOCTHIX U CIOXKHBIX BEIIECTB 0 | rpynmnam llepuoandeckoi
rpyImaM U nepuojaM. 3HaueHUE cucteMsl [. 1. Menneneesa
MIEPUOMYECKOTO 3aKOHA 1
CHCTEMBI XUMUYECKUX IJIEMEHTOB
.. Menneneesa B pa3BUTUU
HayKH.
JKCcnepUMeHTAIbHbIE METObI
HU3yYeHUs BellecTB U UX
NpeBpaLieHnii:
Jlemoncmpayuu:
Buapt Tabmmn «lleprogmaeckas
CHCTEMa XUMHUYECKUX JIEMEHTOB
JI.. MenneneeBay
1.2 | Crpoenue 4 CrpoeHue BemiecTBa. PackpriBaTh CMBICT
BEILECTBA. Xumuueckas CBsi3b. Buabl M3y4aeMbIX NOHITHUA
MHuoroobpasue (xoBasIeHTHAsI HETIOJIIPHAS U (BBIIENATH UX XapaKTEpHBIC
BEILIECTB MOJIIpHAs, UOHHAS, MIPU3HAKHN) U IPUMEHSTH 3TH

MeTaJITMYecKast) 1 MEXaHU3MbI
00pa3oBaHMs XUMUUECKON CBSI3H
(0OMEeHHBIH U JOHOPHO-
aKIenTOpHBIN). BomopomHas
CBsI3b. BaneHTHOCTS.
ONeKTpOOTPULIATENBHOCTb.
Crenenb okucieHusa. Katuonsl u
aHUOHBI. BemecTra
MOJICKYJISIPHOTO 1

TTOHATHS TIPH OITUCAHUHT
COCTaBa U CTPOCHUS BEIIECTB,
JUISL OOBSICHEHUS OTACIBHBIX
(hakTOB U SIBICHHU.
OnpenenaTb BHIbI
XHMHYECKOMN CBSI3U
(KOBaJICHTHOM, NOHHOM,
METaJITNYeCcKOil, BOZOPOIHOI)
B COCJIMHCHUSX; THII
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HEMOJIEKYJIIPHOTO CTPOCHUSL.
3aKO0H ITOCTOSHCTBA COCTaBa
BelecTBa. THIIBI
KPUCTAJUTMYECKUX PEIIETOK U
cBolicTBa BemecTs. IloHsATHE O
JIACTIEPCHBIX CUCTEMaX.
HcrunHbIE pacTBOPHI.
KonnuecTBeHHbIe
XapaKTEPUCTHKN PACTBOPOB
(MaccoBast 10J1s BEIeCTBa B
pacTBope).

Kiaccudukaiius HeopraHHUeCKUX
coenuHenuii. Homenkarypa
HEOPTraHUYECKUX BEIICCTB.
IKcnepuMeHTATbHbIE METOIbI
H3yUYeHHs BellecTB U UX
NpeBpalieHnii:
Llemoncmpayuu:

— MOJICH KPUCTAILTHYECKUX
PEIIeTOK.

Pacuémmuuie 3a0auu:

— pacyeTsl ¢ UCTI0IB30BaHUEM
MTOHATHS «MaccoBas IO
PacTBOPEHHOT'O BEILIECTBa»

1.3

XHUMHYECKHe
peaKIum

XuMuueckasi peakifusi.
Krnaccubukanust XuMA4ecKnux
peakiuii B HEOPraHM4eCKOu 1
OpraHUYeCcKON XUMHUU. 3aKOH
COXpaHEHHUS MacChl BEIIIECTB;
3aKOH COXPAHECHHUS U
MpEeBpAILCHUS SHEPTUU TIPU
XUMUYECKUX peakiusix. CKOpOCTh
peakIum, ee 3aBUCUMOCTb OT
Pa3IUYHBIX (PaKTOPOB.
OO6paTumble peaknuu.
XUMHUYECKOE paBHOBECHE.
®DaKTOpHI, BSOS HA
COCTOSIHHE€ XUMUYECKOTO
paBHoBecus. [Tpunnun Jle
[ITarense. DAEKTPOTUTHIECCKAS
nmucconuarus. CuibHbIC U clla0ble
anekTposuThl. Cpena BOJHBIX
pacTBOPOB BEMIECTB: KUCTAS,
HeUTpanbHas, IMeI0YHasl.
Bonopomusrit nokazarens (pH)
pactBopa. Peakiium mOHHOroO
oOMeHa B OpraHHUYecKoil u
HEOPraHUYECKOW XMMHUMU.
OKuCIUTETHHO-
BOCCTAHOBUTEIIHHBIC PEAKITUH.
[TonsTre 00 amekTpomm3e
pacIIaBoOB ¥ pacTBOPOB COJICH.
IIpumenenue 3eKTponsa.
IKcnepuMeHTAIbHbIE METOAbI
H3y4YeHHs BelleCTB U UX
npeBpallleHuii:

KPUCTAIUTMYECKON PEIIETKI
KOHKPETHOTO BEIIECTBA.
OnpenensTe BICHTHOCTD U
CTETIEHb OKUCIICHHS
XUMHYECKHX 3JIEMEHTOB B
COEIMHEHHSX PA3TUIHOTO
cocrtasa. [IpoBoauTh
BBIYHCIICHHUS C
UCIIOJIb30BaHHEM TTOHSTHUS
«MaccoBasi 107151 BEIIECTBA B
pactBope». Bragers
W3y4aeMbIMU XUMHYECKUMH
MOHATUSAMHU. OOBICHITH
3aBHCHUMOCTH CKOPOCTH
XHMHUYECKOH peakiiuu OT
pa3InIHBIX (pakTOpOB.
OnpenensiTe Xapakrep
CMEIICHUST XUMUYIECKOTO
paBHOBECHS B 3aBUCHMOCTH OT
BHEIITHETO BO3/IEHCTBHS
(npunatun Jle larense).
CocTaBnaTe ypaBHEHHUS
peaKuuii pa3INuHbIX TUIIOB;
TIOJTHBIC U COKpAIIEHHBIS
YPABHEHUS PEAKLIUN HOHHOIO
oOMeHa, YUHUTBIBas YCIIOBHS,
MIPH KOTOPBIX 3TH PEaKIuN
UAYT 10 KoHIA. Mcmonb3oBaTh
€CTEeCTBEHHO-HAYYHbIC
METOIbI TIO3HAHUS —
MIpoBeJIeHNEe, HAOIOeHHE U
OTMCaHHEe XUMHUYECKOTO
JKCIIEpUMEHTA
(memMoHCTpaIoHHBIE U
nabopaToOpHBIE OTIBITHI,
NpaKkTHIECKUe paboThI): 1O
OTIpECTICHHUIO CPEABI BOTHBIX
pPacTBOPOB BEIIECTB, PEaKIIMt
MOHHOT'O OOMEHA, BIUSIHUIO
pa3nuYHbIX PaKTOPOB Ha
CKOPOCTb pPEaKITuil.
CrenoBats npaBuiam
MOJIb30BaHUS XUMUYECKOI
MOCYION 1 Ta00paTOPHBIM
000pyIOBaHUEM.
[IpencraBasTh pe3ynbTaThl
XUMHYECKOT0 IKCTIEPIMEHTA B
(hopMe 3ammucH ypaBHEHUIH
COOTBETCTBYIOIIUX PEAKLUH U
JieNaTh BEIBOABI HA MX OCHOBE.
[IpoBOIUTE BEIYKCIICHUS TI0
YPaBHEHUSIM XUMHUYECKHX
peaxkuuii, B TOM 4HCIIe
TEPMOXUMHYECCKHE PACUETHI
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Jlemoncmpayuu:

— pa3oKEeHUE TICPOKCHU/IA
BOJIOPOia B IPUCYTCTBHU
KaTajau3aTopa.

JlabopamopHule onvimoi:

— NPOBEJCHUE PEaKIIMi HOHHOTO
oOMeHa;

— ompezeNieHUe CPellbl paCTBOPOB
BEIIECTB C TTIOMOIIIBIO
YHHBEPCAIBHOI'O MHIMKATOpPA.
Tpaxmuueckue pabomoi:

Ne 1. BnusiHue pa3nndHbIX
(haKTOpOB Ha CKOPOCTh
XHMHYECKON peaKIIuu.
Pacuémnule 3a0auu:

— pacueTsl 0 ypaBHEHUSIM
XUMHUYECKHUX PEaKIUii, B TOM
YHCIIe TEPMOXUMHYECKHE PACUETHI

Hroro no pazgeny

13

Pa3n

ea 2. Heopranmyeckasi Xumust

2.1

MeTtamisl

6

Mertamnsl. [lonoxxenne MeTatioB
B Ilepuonnueckoii cucreme
XUMHYECKUX 3JI€MEHTOB.
Oco0EeHHOCTH CTPOCHUS
3NEKTPOHHBIX 000JI0UEK AaTOMOB
MeTaiioB. Oomme Gusnueckue
cBoicTBa MeTamoB. [Ipumenenue
METAJIJIOB B OBITY, IPUPOJIE U
texuuke. CIutaBbl METAIIIOB.
DNEKTPOXUMUYECKUH P
HanpsDKEHUH MeTaioB. O0mue
CHOCOOBI MTOTyYSHHST METAILIIOB.
Kopposust meramnos. CriocoObt
3amuThl 0T Kopposun. Obmas
XapaKTEePUCTUKA METAIIIOB
rnaBHbIX oArpymi (IA-rpymma,
A -rpymnma) [lepuonuaeckoit
CHUCTEMBI XUMUYECKHX DJIEMEHTOB.
Anromunuil. AMdoTepHbIE
CBOWCTBA OKCHJIA U TUAPOKCHIA
ammomuang. OOmas
XapaKTepUCTHKA METAIIOB
no6o4HbIX noarpymi (Bb-rpymm)
Ilepuonnueckoit cucTemMsl
XUMHYECKUX JIEMEHTOB: ME/Ib,
LHUHK, XpOM, keJe30. Baxneimue
COETMHEHNSI METAJIOB (OKCH/IBI,
THUAPOKCHIBI, COITH).
JKcnepUMeHTAIbHbIE METObI
HU3yYeHUs BellecTB U UX
NpeBpaLleHnii:
Llemoncmpayuu:

— koyuteknus «MeTamisl 1
CILTaBED».

JlabopamopHule onvimbi:

PackpriBath cMBbICT
M3y4YaeMbIX OHATUN
(BBIIENATH UX XapaKTEpHbIE
MIPU3HAKH) U IPUMEHSATH 3TH
MOHSTHUS TIPU OITUCAHUU
COCTaBa U CTPOECHUS BEIIECTB,
JUTSL OOBSICHEHUS OT/ICTHHBIX
(hakTOB U SIBICHUH.
OO0BACHITE 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB
3JIEMEHTOB — METAJJIOB U UX
COEIMHEHHH ¢ y4ETOM
CTPOCHHUS UX aTOMOB U
nonoxeHus B [lepuoanyeckoit
CHCTEME XMMHYECKUX
anemenToB /. U.
Meunneneena.
XapakTepu3oBaTh
(omuceIBaTh) obmIHe
XUMUYECKHE CBOMCTBA
METAJLIOB, NX BaXKHEHIITHX
COEJIMHEHU, OTBEPKIas
3TO OIHMCAHUE NpUMepaMu
YpaBHEHUI COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUM;
MPUMEHEHUE METAIIJIOB B
Pa3IMYHBIX 00JIACTSIX, a TAKKE
UCITIOJIb30BaHUE UX JJIS
CO3/IaHUSI COBPEMEHHBIX
MaTepHaIOB U TEXHOJIOTHUl.
OnuceIBaTh CIIOCOOBI 3aITUTHI
METaJUIOB OT KOPPO3UHU.
PackpsiBaTh CynIHOCTB
OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMH
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— B3aMMOJENCTBIE THAPOKCHAA
ATFOMHUHHS C PACTBOPAMU KHUCIIOT
1 IISJIOYCi;

— KaueCTBCHHBIC PEaKIUU Ha
KaTHOHBI METAJIIOB.
Tpaxmuuecxue pabomoi:

No 2. Pemienue
9KCIIEPUMEHTAIBHBIX 33714 0
Teme «MeTalibly.

Pacqémele 3a()alm:

— pac4eTsl Macchl (00bema,
KOJIMYECTBA BEI[ECTBA) MPOAYKTa
peaKiuu, eCiIi OJTHO U3 BEILICCTB
JIaHO B BUJIC pacTBOpa C
OnpeNIeICHHOW MacCOBOM oneit
PacTBOPSHHOTO BEILIECTBA

MOCPEICTBOM COCTaBIICHHS
3JIEKTPOHHOI'0 OajaHca 3TUX
peakuwuii. [IpoBonuts
peaxyy, MOATBEPKAAIOIINE
XapaKTepHbIe CBOMCTBA
M3yYaeMBIX BEIIECTB,
pacmo3HaBaTh OIBITHBIM
NyTEM MOHBI METAJUIOB,
NPUCYTCTBYIOIINE B BOJHBIX
pactBopax. Mcmons3oBath
€CTECTBEHHO-HAY4HBIC
METO/IbI TO3HAHUS —
MPOBE/ICHKE, HAOIIOICHUE 1
OTMCaHNE XUMHUYECKOTO
JKCIIEpUMEHTA
(meMoHCTpaITMOHHBIE U
na0opaTopHBIE OMBITH,
MIPaKTHIECKHEe PabOTHI).
IIpencraBnsaTh pe3ynbTaThl
XUMHYECKOTO IKCIIEPIMEHTA B
(hopme 3ammcu ypaBHEHUI
COOTBETCTBYIOIUX PEAKLUHI U
JIeNaTh BEIBOBI HA X OCHOBE.
CrnenoBaTh paBUIaM
MOJIb30BaHUs XUMHUUYECKOMN
nocyaoi 1 1abopaTopHbIM
obopynoBanuem. [IpoBonnuts
BBIYMCIICHUS TI0 yPAaBHEHUSIM
XMMHUYECKHUX PEAKIIUH.
CaMOCTOSTENEHO
IJTAHUPOBATH U OCYIIECTBIIATH
CBOIO TTO3HABATEIBHYIO
JeSITebHOCTD; IPUHUMATh
aKTHBHOE yJacTHE B
TPYNIIOBOH yaeOHOH
JIeSITEIbHOCTH

2.2

HemeTannsl

Hewmerannsl. [Tonoxenue
HeMeTasuioB B [lepuonnueckoit
CHCTEME XMMHUYECKUX JICMCHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH
cTpoeHwus aToMoB. Du3nueckue
CBOICTBa HEMETAJIIIOB.
Annorponusi HeMeTauIoB (Ha
MIpUMepe KUCIOPOia, CePBI,
hocdopa u yriaepona).
XUMHUYECKHE CBOMCTBA
BKHEUIITNX HEMETAJIIOB
(TanmoreHoB, cepsl, a30Ta,
dhocdopa, yriaepona U KpeMHUS).
OKcHIbl HEMETAJIIOB.
Kucnoponconepkarine KACIOTHI.
Bonopoausie coenuHeHUs
HEMETAJLJIOB.
IJKCNePUMEHTATbHBIE METOIBI
W3yYeHHUsl BEIeCTB U UX
npeBpallleHHii:
Jlemoncmpayuu.

PackpbiBath cMBICI
W3y4aeMbIX TTOHSATUHI
(BBIIENATH UX XapaKTepHbIE
MIPU3HAKHN) U IPUMEHSTh 3TH
TIOHSATHUS TIPU OTUCAHUHN
COCTaBa U CTPOCHUS BEIICCTB,
JUTSL OOBSCHEHUS OTACTHHBIX
(hakTOB U SIBICHUU.
OOBSACHATH O0IIHe
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
HEMETAJUIOB U MX COEJMHEHUI
C Y4ETOM CTPOEHHUS X aTOMOB
1 TIOJIOXKCHHMS B
Ileproaunueckoii cucteme
XHMHYECKUX deMeHToB []. 1.
Mengeneesa.
XapakTepru3oBaTh
(ommcHIBaTH) 0OIITHE
XHMHUYECKHE CBOMCTBA
HEMETAJUIOB, X BAXKHEHUIIINX
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— 00pa3Iel HEMETaJIIOB;

— B3aUMOJICIICTBUE MENH C
A30THOM KUCJIOTOU Pa3InIHON
KOHIICHTPAIUH.

JlabopamopHule onvimbi:

— KaueCTBEHHBIE PEaKIIu Ha
AQHUOHBI ¥ KATHOH aMMOHHUSI.
Tpaxmuueckue pabomoi:

Ne 3. Pemienue
IKCIIEPUMEHTAIBHBIX 337124 I10
teme «Hemetamiby.
Pacuémnule 3a0auu:

— pacueThl MacChl BEIIECTBA WITH
00BbeMa ra3oB [0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIIN
00BEMY OHOTO U3 YUaCTBYIOLIMX
B PEAKIINH BEIICCTB; PaCUCThI
Macchl (00beMa, KOJTUIeCcTBa
BEIIECTBA) MPOAYKTOB PEAKIIH,
€CJIM OZHO U3 BEIIECTB UMEET
pUMecH

2.3

CBs3b
HEOPTraHUYCCKHU
XU
OpPraHMYECKUX
BEILIECTB

Heopraanueckue v opraHudecKue
kucnotel. Heoprannueckue u
OpPTaHUYECKUE OCHOBAHUSI.
AmdoTepHbIe HEOPraHUYECKUE U
OpPTaHUYECKUE COETMHEHUSI.
I'enernyeckas cBI3b
HEOPTaHWYECKUX M OPTaHUYECKUX
BEIICCTB

COCIIMHEHUI, TIOJITBEPHKAAs
9TO ONMHCAaHUE TPUMEPAMHU
ypaBHEHUI COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUil.
XapaxkTepu3oBaTh BIUIHUE
HEMETAJUIOB U X COSAMHEHUI
HA JKHUBBIE OPTaHU3MBI;
OTIHCHIBATh MPUMEHEHHUE B
Pa3ITUYIHBIX 00JTACTSIX
MPAKTHYECKON EATETLHOCTH
yenoBeka. [logrBepknath
CYIIECTBOBaHUE TeHETHUECKON
CBs3U MCXKOY
HEOPTaHUYECKIMH
BEIIECTBAMH C ITOMOIIBIO
YpaBHEHUI COOTBETCTBYIOIIMNX
XUMHYECKHUX PEaKInil.
PackpriBath cymHOCTH
OKHCITUTENBHO-
BOCCTaHOBUTEILHBIX PEaKIi
MOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOT0 0ajaHca 3TUX
peaxuuii. IIpoBoauts
peaxIum, MoATBEPKIAFOIINE
XapaKTepHbIE CBOMCTBA
N3y4acMbIX BCHICCTB,
pacro3HaBaTh OMBITHEIM
IyTEM aHHOHBI,
NPUCYTCTBYIOIINE B BOJHBIX
pactBopax. Mcnonp3oBath
€CTeCTBEHHO-HayYHbIC
METOABI ITIO3HAHUSA —
MpOBE/ICHHUE, HAOFOICHUE 1
OTIMCaHNE XUMUIECKOTO
JKCIIEpUMEHTA
(meMoHCTpaIOHHBIC U
71a00paTOPHBIC OIBITHI,
MpaKTHIECKHE pabOTHI).
[IpencraBasTh pe3yabTaThl
XUMUYECKOT0 SKCIIEPUMEHTA B
(hopme 3ammcu ypaBHEHUH
COOTBETCTBYIOIUX PEAKIIHI U
JIenaTh BHIBOJBI HA UX OCHOBE.

HWroro mo pazneny

17

Pa3n

eJa 3. XumMus " :Ku3HbL

3.1

XuMug u
JKU3HDb

4

Ponp xumum B o0ecnieueHun
9KOJIOTUYECKOU, SHEPreTHYECKOU
Y MHIIEBOM 0€30IacHOCTH,
pasButuu MenuiuHbl. [loHsaTHE 0
HAyYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKUX PEaAKIIHH.
[IpencraBnenus 00 oOmwX
HAY4YHBIX IPUHIIAIIAX
MIPOMBIIIICHHOTO MTOJTyYEHHUS
Ba)KHEHUIIINX BelIecTB (Ha
prMepax MPOU3BOJICTBA

PackpbIBaTh posib XUMHUH B
PELICHUN 3HEPreTUYECKUX,
CBIPBEBBIX M HKOJIOTHYECKUX
npo0JeM YenoBeuecTBa,
OIUCBIBATh OCHOBHBIE
HalpaBJICHUs] Pa3BUTUS
XUMUYECKOH HAyKu U
TEeXHOJIOTUH. IIpuMeHITh
npaBuiia 0€30MacHOTO
oOpallleHus ¢ BEIECTBAMH,
UCIIOJIB3YEMBIMHU B
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aMMuaKa, CepHOU KUCIOTHI,
MeTaHoua). YemoBeKk B MUpE
BEIICCTB, MATCPUAIIOB U
XUMHUYCCKHUX PEaKIUN: XUMUS U
3I0pOBBE YEJIOBEKa; ITpaBmiia
WCTIOJIb30BaHMS JIEKAPCTBEHHBIX
MperaparoB; IpaBuia
0€301MacHOTO UCIIOB30BaHHS
IpernapaToB OBITOBOH XUMUH B
MOBCEIHEBHOM >Ku3HU. briToBas
XUMHYECKas TPaMOTHOCTh

MMOBCEHEBHON KU3HHU,
MIpaBHJIa TIOBEACHUS B EIISAX
cOepeKeHHs 37J0POBBS U
OKpY>KaroIlel IpupoaHOi
CpeJIbl; IOHUMATh BPEe.T
(omacHOCTB) BO3ACHCTBUS Ha
JKUBBIE OPTaHU3MBI
OTIpeJIeIEHHBIX BEIECTB
cmbich nokazarens [T/IK,
HOSICHATDH Ha IIpUMepax
CIOCOOBI YMEHBIIICHUS U
NPEAO0TBPAIICHHS NX
BpPEJIHOT'O BO3/IEUCTBUSI.
AHaNM3UpOBaTh U KPUTHYECKH
OlleHMBATh MH(OpMAIIHIO,
CBSI3aHHYIO C XHMHUYECKAMHU
NpOoLeCCaMH U UX BIMSIHUEM
Ha COCTOSIHUE OKPY KaIoIIeH
cpensl. Mcnosib30BatTh
MOJTy4eHHbIE 3HAHUS U
MIPEJICTaBICHUS O chepax
JEeSITETbHOCTH, CBA3aHHBIX C
HAyKOH U COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY
JUTS OPHEHTAIIMU B BEIOOpE
CBOCH Oymymiei
npohecCHOHANTBHOM
nesitenbHOCTU. [IpuHIMAaTH
ydacTre B 00CyKAeHUH
po0OIIeM XUMUIECKON U
3KOJIOTUYECKOH
HaNpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIHIO 110 TpobJeMe u
mpeJIaraTh BO3MOXKHBIE ITyTH
e€ penieHus

Hroro no pasnmeny 4
OBILIEE 34
KOJIMYECTBO
YACOBIIO

IMPOI'PAMME
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IHoypouHoe muiaHupoBaHue

Xumusal0 kiracce
2 yaca B HeJIelTro, 68 4acoB B 1o

Ne JonoHUTEIbHAS
Tema ypoka
n/n uHpopManuA

I'maBa 1. Teopusi XMuMHY€CKOI0 CTPOCHHS OpraHnvyeckux coequHennii. Ilpupona
XHMHUYECKHX CBA3EH

1. HNuctpykrax o Th u OT. [Ipeamer opraHn4ecKOr XUMHH.

2. Teopust XUMHUYECKOTO CTPOEHHUSI OPraHUYECKHUX BEIIECTB.

3. IIpakTnueckas padora Nel «KauecTBeHHOE onpeieneHne
yraepoaa, BOAOPOJa U XJIOpa B OpraHU4ECKUX BELIECTBAX»

4. CocTosIHHE AIIEKTPOHOB B aTOME.

S. DnEeKTpOHHas NPUPOJIa XUMUYECKUX CBSI3E€H B OPIraHUUYECKUX
COEMHEHUSIX.

6. Knaccudukanus opraHMuecKux COeTMHEHUH.

I'nasa 2. [IpeneabHbIe YIJI€BOAOPOAbI — AJIKAHBI

7. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.

8. I"'oMostory 1 U30MEpHI AJTKAHOB.

0. MeraH — npoCTeIni MPeaCTaBUTEb ATKaHOB.

10. Pemenue pacueTHbIX 33124

11.  IloBropenue u 0000IIEHIE MaTepraia TEMBL: «AJKAHBD».

12.  Komumponwvuas paboma Nel no meme: «Anxkansiy.

I'nasa 3. HenpeneabHble yriieBoAOPOAbI (AJIKAHBI, ATKATHEHbI, AJIKHUHbI)

13.  HempenenbHble yraeBoAOpOAbl. AJTKEHBI: CTPOCHUE
MOJIEKYJI, TOMOJIOTHS U U30MEPHSL.

14.  TlomydyeHue, CBOMCTBA U IPUMEHEHNE ATTKEHOB.

15.  IIpaktnueckasi padora Ne2«llomyueHue 3TuaeHa U OIBITHI
C HAM.

16.  AnkaJaueHBI.

17. ALIETUIIEH U €r0 TOMOJIOTH.

18. Pemenue pacdeTHBIX 3a71a4 110 TEME

19.  OG6oO6menue Temol. [IpoBepounas pabora

I'naBa 4. Apennl (ApoMaTH4yecKHe yrjieBoI0po/bl)

20.  beH301 U €ro TOMOJIOTH.

21.  CaoiicTBa OeH301a U €ro TOMOJIOTOB.

22. Pemenue pacdeTHBIX 3a71a4 11O TEME

23.  T'eHeTnueckasl CBsI3b apOMaTHYECKHUX YIIIEBOJOPOIOB C
APYTUMH KJIACCAMU YIJIEBOIOPOJIOB.
24.  OO6oo6menue Temsl. [IpoBepounas padora

I'nasa 5. [IpypoaHble HCTOYHUKH U NepepadoTKa yriieBOA0POI0B

25. [IpupoaHbIE ICTOYHUKH YIJIEBOJOPOIOB.

26.  Ilepepabotka HETH

27. VupuBunyanbHble MpoekThl «lcmonp3oBaHuEe IPOAYKTOB
nepepaboTKu HEPTH
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28.
29.

Oo6o0maromuit ypok 1o Teme «YTJIeBOIOPOIBD».
Konmponsnas paboma 2 no memam «Teopusn
XUMUYECKO20 CMPOEHUA OPZAHUYECKUX COCOUHECHUTLY,
«Y2nee000poovy.

I'naBa 6. CiupThbl U (PeHOJIbI

30.
31.

32.

33.

34.
35.

OnHoaTOMHBIE IPEIETbHBIE CITUPTHI.

[Tonydyenue, XuMHUECKHE CBOMCTBA U IPUMEHEHHE
OJIHOATOMHBIX MPEACIbHBIX CIIUPTOB.

I'enernueckas CBs3b OAHOATOMHBIX IPEAEIBHBIX CIIUPTOB C
JIPYTUMH KJIACCAMU OPTaHUYECKUX COCTUHEHUN

MHOro aToMHBIE CITUPTHI.

@DEHOJIBI U APOMATUYECKUE CITUPTHI

Pemenue pacueTHbIX 3a1a4 0 TEME

I'naBa 7. Anbaerunbl, KeTOHbI 1 KAPOOHOBbIE KHCJIOTHI

36.
37.
38.

39.
40.

41.

42.

43.

KapOoHunbHbIE COeAMHEHNS — aIbJICTHIbl U KETOHBI.
CgoiicTBa M1 TPUMEHEHUE AJTBJETUIOB.

['eneTnueckas cBS3b aIbACTUIOB C APYTUMH KJaccaMu
OPraHUYeCKUX COCTUHEHUH.

KapOoHOBBIE KHCIOTHI.

XHUMUYECKUE CBOKMCTBA U IPUMEHEHHUE OJJHOOCHOBHBIX
MPEACIIbHBIX KAPOOHOBBIX KUCIIOT.

IIpakTnueckas padora Ne 3«llonydyeHue u cBoiicTBa
KapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4

«Pelenne 3kciepuMeHTaIbHBIX 3a/1a4 HAa paclo3HaBaHHE

OpraHM4YecKHUX BeniecTB». Pemenune 3agau
Koumponvnasa paooma Ne3 «Cnupmel, ghenonw,
anboecuovl, KemoHvl U KApOOHOBbIE KUCTIOMbL)

I'naBa 8. Ciosxnblie 3¢pupbl. ZKupbl

44,
45.

46.
47.

CrnoxHble 3QupBbI.

I'enernyeckas CBS3b CIOKHBIX A3UPOB C IPYTUMH KilaccaMu
OpPraHUYECKUX BEIIECTB

Kuppr.

Motromue cpeacrsa.

I'maBa 9. YriaeBoabl

48.
49.
50.
51.
52.
53.

Yraeoxsl. ['mroko3a.
Onurocaxapuasl. Caxapo3sa.
[Tonucaxapunpl. Kpaxmai.
[IpoekTHas neqaTebHOCTh
Llennrono3a

IMpakTuyeckas padoraNe S«Pemenne
OKCIICPUMCHTAJIbHBIX 3a/la4 Ha MMOJYUCHUC U PACIIO3HABAHUC
OpPraHUYECKUX BEILIECTBY.

I'naa 10. A3oTcoaep:xaiue opraHn4ecKue coeJHHEHUs

54.
55.

AMUHEBI

I'eneTnueckas CBsA3b aHUJIMHA C APYIruMH KiiacCaMu
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56.
S57.
58.
59.
60.

OpraHUYEeCKUX COCIUHECHUN

AMHHOKHCIIOTBI

benkn

A30TcoepIKaIlNE TeTEPOLMKINYECKUE COETUHECHUS
HyxknenHnoBbie KMCIOTHI

[IpoekTHas neaTenbHOCTh «XUMHS U 310POBbE YETOBEKA»

I'maBa 11. Xumus nojumepon

61.
62.
63.
64.
65.
66.

67.
68.

CuHTeTHYECKHE MOIUMEPHI

Konpaencaunonnsie nosmmMepsl. [leHommacTol.
HarypanbHblii Kaydyk

CuHretnueckue kaydyyku. CHHTETUYECKHE BOJIOKHA
Konmponvnaa paooma Ned. «Oboouienue, nosmopenuey
IIpakTnyeckas padora Ne6 «Pacro3zHaBaHue mjaacTMacc u
BOJIOKOH

Opranudeckasi XuMusi, 4eJIOBEK U MPUPOAA.

Htoroseiii ypok
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IHoypouHoe muiaHupoBaHue
Xumus 11 kmace
1 yac B Hezemo, 34 yaca B ToJ

Ne JlonoTHUTENbHAS
Tema ypoka
n/n uHopManus

Tema 1. BaxkHeililme XuMuUYeCKue MOHATUA U 3AKOHBI

1. HNuctpykrax no OT u Th. ATom. XuMHUYECKUI 3JIEMEHT.
N3otomsl.

2. 3aKOH COXpaHEHMs MACCHI U JHEPTUU B XUMUU

3. IIepnonnueckuit 3akoH. Pacnipenenenue 3JeKTpOHOB B
aToMax 3JIEMEHTOB MaJIbIX U OOJIBLIMX MEPHOIOB.

4. BaneHTHOCTP U BaJIECHTHBIE BO3MOKHOCTH aTOMOB

Tema 2. CTpoeHue BelecTBa

S. OcCHOBHBIE BUIBI XUMHYECKOU CBS3H.

6. CrpoeHnue kpuctamioB. Kpuctaminueckue pemeTKy.

Tema 3. XumMnyeckue peakiuuu

7. Knaccudukanus xumudeckux peakuuid. OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIE PEAKIINH

8. TernnoBoit 3¢ ekt XUMUIECKUX peaKIuii

9. CxopocTh XUMHUECKUX peakuuid. Karanus

10. XHUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIECHUS

Tema 4. PacTBopsbl

11.  IucmepcHble cucTeMbI U pacTBOPBL. CIIOCOOBI BRIpAKEHUS
KOHIIGHTpallUU pacTBOpoB. Pelenue 3aiay no reme
«PactBopbI» [IpakTndeckas padora Nel IIpurotosienue
pPacTBOPOB € 3aJAHHOM KOHIICHTPALMEH

12. DneKkTpoNuTHYECKas Aucconnanus. BogopoaHbi
MOKa3aTeb.

13. Peaxiuu noHHOro ooMena

14. T'maponn3 opraHM4ECKHX U HEOPraHUYECKUX COECIMHEHUN

15.  KonrtpoabHas padora Nel

Tema 5.9eKTpoXUMHYECKHE PeaKIIUN

16. XUMHUYECKME UCTOYHUKN TOKA. Ps1 cTaHIapTHBIX
ANEKTPOAHBIX MOTEHIIUAJIOB

17.  Kopposust METamioB U €€ IpeaynpexaeHune

18.  Dmektponus

Tema 6. MeTtasibl

19.  OOGmas xapakTepucTUKa METAIIOB

20.  OO630p METAUITMYECKUX FIEMEHTOB A-TPYIII

21.  OOumwmii 0630p METATMYECKUX AJIEMEHTOB b-rpymm
22.  CniaBbl METAJLJIOB

23.  Oxcuabpl ¥ THIPOKCUIBI METAIIIIOB

24.  TIlpaktuyeckasi padora Ne2 Pemenne
IKCIMEPUMEHTAJIbHBIX 327124 M0 TeMe «MeTamibD
Tema 7. «Hemera/ibi»

25.  O0630p HemerauioB. CBOMCTBA M MPUMEHEHUE BAXKHEHTITHX
HEMCETAJIIIOB
26. OO6m1ast XapakTepruCTUKa OKCHI0B HEMETAIIJIOB U

KHUCJIOPOJOCOACPKAIINX KUCIIOT
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217.

28.

29.

30.

OKucnuTenbHbIC CBOMCTBA a30THOM U CEPHOM
KUCIOT.BogopoaHbie coeTMHEHNST HEMETAIIIOB
IIpakTuyeckas padora Ne3 Pemenue
IKCIEPUMEHTAJIBbHBIX 32/1a4 10 TeMe « HeMeTaiibD.
IMonyyenune coonpanue U pacrno3HaBaHUe ra3oB
I'eneTnyeckas cBsI3b HCOPTraHNYCCKUX U OPTraHUYCCKUX
BemecTs.O0001menne

KonTpoabHnasipadora Ne 2

Tema 8. XuMus ¥ :XKU3HL

31.

32.

33.
34.

XuMHS B IPOMBILUIEHHOCTH. [ IpUHIIUIIBI IPOMBIIIIIEHHOTO
IIPOU3BOJICTBA

XUMUKO-TEXHOJIOTHYECKUE TIPUHIUIIBI TPOMBIIIJICHHOTO
MOJTy4eHUs1 MeTasuioB. [Ipon3BOACTBO YyryHa U CTAIN.
KonTposbHast utoropasi padora

Xumus B ObITy. XMMHUYECKasi IPOMBIIUIEHHOCTh U
OKpY’KaroIas cpena
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

INa6puensa O.C. Xumus 10 knace: yueOHHK 17151 00111€00pa30BaTeIbHbIX YUpeKICHUN — M.
[Ipoceemenue, 2024. — 128 c.

Pymsutuc I'.E, ®enpaman @.I. Xumus. 10 kirace: yueb. mist o6mieoOpa3oBar.
opranuzaruii - M.: [Ipocsemenue, 2019r. — 224 c.

Pymsutuc I'.E, ®enpaman @.I'. Xumus. 11 knace: yae6. s o6meodpazoBar.
opranu3zaiuii - M.: [Ipocsemenne, 2019r. — 223 c.

["a6puensu O.C. Xumust 11 kmacc: yueOHUK 11 00111e00pa3oBaTebHBIX yUpeKaeHU — M. :
[Ipoceemenue, 2024. — 127 c.
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