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@denepanbHass pabouas TporpaMmMa 1O y4eOHOMY TMPEAMETY  «XUMUSD»
(yrnyOnéHHplli ypoBeHb) (mpeameTHas o0siacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(azee COOTBETCTBEHHO — MpoOTpamMma M0 XUMHHU, XUMUS) BKIIOYAET MOSCHUTEIHHYIO
3aMHCKy, CONepKaHue OOy4eHUs, TIaHUPYEMBbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBbI
10 XUMHUHU, TEMATHIECKOE TUTAHUPOBAHUE.

MHNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHero ooOiiero oOpa3oBaHusl pazpaboTaHa
Ha ocHoBe DenepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu
B Poccuiickoit ®enepaunn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS (eaepabHOM
oOpa3zoBaTenpHOM mporpaMmbl  cpeaHero obmero obpazoBanusa(P@OIlI  COO),
npeacraBieHHbIXx B deneparbHOM TrOCYJapCTBEHHOM O0Opa30BaTEIbLHOM CTaHAApTE
COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi Y4eOHOro TmpeaMeTa «XHUMHUS
B oOpasoBarenbHbIX opranuzanusax Poccuiickoit depepaliny, peaqu3yomux OCHOBHbBIE
oOpa3oBaTenbHbIE TMPOTPAMMBI, M OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHA
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon a0 2025 ronma» (PacnopsbxeHue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTr0o oOpaszoBanus ydamuxcsi 10-11 kmaccoB. U3yuenue mpenmera,
peanuzyeMoe B yCIOBUAX AU PepeHITMPOBAHHOTO, MPOGUILHOTO0 00yUYCHHS, TIPU3BAHO
oOecreyuTh 0011€00pa30BaATENbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIBI, HEOOXOAMMYIO JIJISl aJanTalid UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HU
B COLIMYME, a TaK)Ke JJIsl IPOJIOJKEHUS 00yUEHHUs B OpraHU3alusax Mpo(ecCuOHaIbHOTO
o0Opa3oBaHUs, B KOTOPBIX XUMHS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JTUCITUTIINH.

B nporpamme 1o XxumMuu HazHadeHHE MpeaMeTa «XUMUs» MOJIydaeT MoJpOoOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBomMosararonmmu nojoxenussmu @I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, colepKaHusl, pe3yabTaToB 00ydeHUsI U TpeOOBaHUMI
K YPOBHIO MOATOTOBKU BBITYCKHUKOB. CBHIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIIHE
BBITIOJTHSIEMbIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

— WH(OPMALIMOHHO-METOIMYECKasl,  peanu3alus  KOTOpod  obecreurBaer
NOJlyYeHUE TPEACTABICHUS O LEJsAX, COJAEp)KaHuHU, OOIed cTparternu OOydYeHus,
BOCIIUTAHUSI U Pa3BUTHUSL 00YYAIOIIUXCS CPEACTBAMH MPEIMETa, U3y4YaeMOI'o B paMKax
KOHKPETHOTO Mpoduis;

— OpTraHMU3AIMOHHO-TIAHUPYIOIIAsA, KOTOpas IMpeaycMaTpuBaeT OmpeeeHue:
MIPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCTEAOBATEIILHOCTH U3YUYCHHS YI€OHOT0 MaTepHraia,
KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX €ro XapaKTePUCTHUK; MOIXOJO0B K (POPMHUPOBAHUIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJS W OLEHKH OOpa30oBaTeNIbHBIX JTOCTHXKEHHM
oOy4JaronMxcs B paMKax MTOTOBOW aTTECTallMd B (popMe €IMHOI0 TOCyAapCTBEHHOTO
’K3aMEHa N0 XMMUMU.
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[Iporpamma 1715t yriryOi€HHOTO U3yYEHUS! XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COAEpKaHuEe, O00sA3aTeIbHOE
JUIS U3YYCHHs] B paMKax OTAENbHBIX Mpoduiei, mpeaycMaTpuBaeT paclpeaeicHie U
CTPYKTYPUPOBAHHE €ro MO KJaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSAM/pa3iesiaM
Kypca;

— NaéT TpUMEpPHOE pacmpejelieHne Yy4eOHOro BpPEMEHH, PEKOMEH]IyeMOTo
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

— MpejyuiaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTh U3YYEHUSI YY4EOHOro Marepuaia
C YYETOM JIOTUKHU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

— JaéT METOJIWYECKYI0 HWHTEpPIpEeTalio Iejdedl MU 3aJad U3ydyeHUs NpeaMeTa
Ha yriyOJEHHOM ypOBHE C y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHETO
oO1ero oOpa3oBaHus, COJEPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHUS OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHET0 O0O0IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
yueOHO-TI0O3HABATENIbHBIX JEHCTBUI 00ydYaromierocs IO OCBOCHHUIO COJCpPKaHUS
npeaMera.

I[To BceM Ha3BaHHBIM TO3WIUAM B TMpOTrpaMMe IO XHUMHHU TIPETyCMOTpEHa
IPEEMCTBEHHOCTh ¢ 00YYEHMEM XHMMHHM Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUA.
3a npezenaMu yCTAaHOBJIICHHOW MPOTPaMMON TI0 XMMUU 00s3aTeIbHON (MHBAPUAHTHOM )
COCTaBJISIFOLICH cofepKaHusl yuyeOHOro mnpeamera «XuMHs» OCTa€Tcsi BO3MOXKHOCTD
BbIOOpAa €ro BapUAaTHBHOM COCTaBIAIONICH, KOTOpas JOJDKHA  ONpelNemsiThCs
B COOTBETCTBUU C HAPABJICHUEM KOHKPETHOTO MPOQuiIsi OOydeHHUs.

B coorBerctBMM ¢  KoHuenTyalbHbIMM  noJoxkeHusmu ~ OI'OC  COO
O Ha3HAUYECHHWU TMpeAMETOB 0a30BOr0 U yriayOJI€HHOIO YpPOBHEW B CHUCTEME
mudpepeHInpoOBaHHOTO OOYUEHHsSI Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUsI XUMUS
Ha YpOBHE YIiyOJEHHOrO M3YyYEHMs] HAINpaBlE€H HAa pean3ali0 NpPEeMCTBEHHOCTH
C MOCJEAYIOIIMM ATArloOM MOJY4YeHUS! XUMHUUYECKOTr0 0Opa30BaHMs B paMKaxX U3Y4YCHUS
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKHUX MJUCIUIUIMH B BYy3aX U
OpraHu3alMsIX cperHero npodeccuoHalibHOr0 00pa3oBaHus. B 3Toil cBs3u u3yueHue
npeaMeTa « XUMHs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PAcIIUPEHUE U YIiyOJieHue
TEOPETUYECKOW H  TPAKTHYECKOHW  TMOATOTOBKM  OOYYarOIIMXCs,  BBIOpABIIMX
onpenenéHHpld npoduib 00ydeHHUs, B TOM YHCIE C MEPCHEKTHUBON IMOCIEIYIOIIEro
MOJIYYCHUSI XUMHUYECKOTO O0pa3oBaHUsS B OpraHu3aIusx MpoQecCHOHATBHOTO
oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO x miaHUpyeMbIM
pe3ysibTatam OCBOeHUs (henepalibHONM 00pa30BaTEIbHON MPOTPaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHus W3y4YeHUE MpeaMera « XUMUsS» OPUEHTHUPOBAHO TAK)KE HA PEIIeHHE 3a/1ay
BOCIIUTAHUA U COIMAIBHOTO pa3BUTHUA OOydYalomIUXCs, Ha (POPMUPOBAHUE Yy HHX
OOIIEMHTEIUIEKTYAIbHBIX YMEHHUH, YMEHUN palMoOHaIU3alMu Y4eOHOTrO TpyAa H
OOOOHIEHHBIX  CHOCOOOB  NIEATENbHOCTH,  UMEIOUIMX  MEXKIUCIUIUIMHAPHBIN,
HaAJNpPEeIMETHBIN XapaKTep.
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CocraBnsommMu  mpeaMeTra «XuMHUsS» Ha ypPOBHE YIIyOJEHHOTO W3Yy4YEHUS
SBJIAIOTCS YTTyOn€HHBIE KypCchl — « Opranuueckas XuMus» U «O011as 1 HeopraHuyeckas
xumus». [lpu ompeneneHud MOAXOMO0B K OTOOPY M CTPYKTYpHOM OpraHu3aldu
COJIep KaHMsl ATUX KypCOB B MporpamMMme MO XMMHUHU 3a OCHOBY MPUHSTHI MOJOKEHUS
OI'OC COO o paznnuusix 6a30BOTO U YyriIyOIEHHOTO YPOBHEN U3yUEeHHUs TPEIMETA.

OcHoBY coniepxanus KypcoB «Oprannueckast Xumusi» U «O011as 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYMHOCTb MPEAMETHBIX 3HAHUM W yMEHUH, OTHOCSIIMXCA
K 0a30BOMY YPOBHIO U3yU€HHUS MIPEAMETa. DTa CUCTEMA 3HAHU TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE JIOMOJIHEHUE, TTO3BOJISIOIIEe OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIMA
00BEM (aKTOJIOTHYECKOTO MaTepuana. Tak, Ha YrIyOJIEHHOM YpOBHE H3Y4YCHUS
npeaMeTra obecreueHa BO3MOXHOCTh 3HAYUTENBHOTO YBEJIMYEHUS O0bEMa 3HAHMM
O XUMHUYECKUX DJIEMEHTAaX M CBOMCTBaX HX COCJUHEHUN HA OCHOBE DPACIIUPEHUS U
yrayOneHuss  TPEJCTaBICHUA O  CTPOCHHMM  BEHIECTBA, XUMUYECKOW  CBSI3H
U 3aKOHOMEPHOCTSIX MPOTEKaHWsl pEaklhif, pacCMaTPUBAEMbIX C TOUYKH 3pEHUs
XUMUYECKOM KHUHETHKM M TEepPMOJUHAMHUKHU. M3yueHue NepuoguvecKoro 3aKkoHa U
[lepuonuueckoit cHUCTEMbl XUMUYECKUX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEACTABICHUSIX O CTPOCHHHM aToMa. XHUMHYECKash CBsI3b
OOBSCHAETCSI C TOYKH 3PEHUSI DHEPreTUYECKUX H3MEHEHUH mpu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaK)KEe C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue Tumnon
peakuuii monoyiHgeTcs (OPMHUPOBAHUMEM TMPEACTaBICHUN 00 SIEKTPOXUMHYECKHUX
MpOIECCax M BJEKTPOJIU3€E PACIZIAaBOB M PACTBOPOB BEIIECTB. B Kypce opraHuyeckoit
XUMUU MPU PACCMOTPEHUHN PEAKIITMOHHON CIIOCOOHOCTU COCIMHEHUN yIEeseTCs 0co00e
BHUMAaHHE BOMpOcaM 00 OJJIEKTPOHHBIX 3(P¢deKTax, O B3aUMHOM BIMSHUM aTOMOB
B MOJICKYJIaX U MEXaHU3Max PeaKIuil.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUS ISl KJIACCOB ompenenéHHoro mpoduist (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY H XapaKTep JOMOJHECHHH K 00IIel CHCTeMe MPEAMETHBIX 3HAHUM ) OKa3bIBAIOT
BIIUSIHUE CMEXKHBIE TIpenMeThl. Tak, HanmpuMep, B COJAEPKaHUH MpeaIMeTa sl KJIacCoB
XUMUKO-(DU3NIECKOTO Tpodusisi OO0JbIIoe 3HAUCHHE OYyAyT UMETh 3JIEeMEHThl y4eOHOTrOo
MaTtepuana mo obmei xumun. [Ipu n3yuenun npeamera B JaHHOM CITydae akIeHT OyIeT
ClellaH Ha OOITHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB W TEOpWU B XUMHUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TEOpHUsl (MOJEKYJsIpHasl Teopust B (U3HKE), 3aKOHBI
COXpaHEHUSI MacChl U DPHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIH3a, IPEACTABICHUS
O CTPOEHUHU BEIIECTB U JPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduist OoNbIINN yAETbHBIN Bec OyJeT UMETh OpraHndeckas xuMusa. B atom ciydae
MIPEIOCTABIISCTCS BOZMOXKHOCTH JIJIsl 00J1€€ 00CTOATETLHOTO PACCMOTPEHHS XUMUUECKON
OpraHW3allid KJICTKH KaK OHOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJST,
K TpUMEpy, TaKue CTPYKTypHbIE KOMIIOHCHTHI, KaK JUMUIBI, OEIKU, YTJIEBOIBI,
HYKJIEMHOBBIE KHCJIOTBI W Japyrue. IIpm 3TOM 3HaHUST O COCTaBe€ U CBOMCTBaX
MPEJACTABUTENIE OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYXKaT OCHOBOM
JUTSI U3YYCHHUSI CYIITHOCTH MPOTIECCOB (POTOCUHTE3A, JBIXAHUS, TTUIICBAPCHUSI.
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B nnane ¢dopmupoBaHHs ~OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIIEHAyYHBIX METOJIOB TMO3HAHUS W OIbBITAa MPAKTUYECKOTO TPUMEHCHHS HAYIHBIX
3HAHMM M3yueHHe TmpeamMeTa «XUMHs» Ha yriayOJEéHHOM YpPOBHE OCHOBAaHO
HAa MEXIIPEAMETHBIX CBSI3IX C Y4YeOHBIMU MpeAMETaMH, BXOMSIIMMHU B COCTaB
npeaMeTHbIX oOsiacteld  «EcTecTBEHHO-HaydHble MpeaMeTe», «MareMatuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu u3ydyenun yueOHOro npeamera « XuMush» Ha YriIyOJE€HHOM YPOBHE TaKXkKe, KaK
Ha YPOBHE OCHOBHOTO M CpeJlHero o0Imiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1aueit
NEPBOCTENICHHOW 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAYKH XUMHUHU Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHMSI, MPAKTUUYECKOW JESTENIbHOCTH 4YelIOBeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Pemienue 3Toi 3ajaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUSI IPEIMETA MPEANOJIAracT pealnu3aluio TaKux Heyei, Kak:

— (QopMupoBaHue MpeACTaBICHUI: O  MaTepUaIbHOM  €JIMHCTBE  MHPA,
3aKOHOMEPHOCTAX M [O3HABAEMOCTHU SIBJICHUW IIPUPOIBI, O MECTE XMMHH B CUCTEME
€CTEeCTBEHHBIX HayK W €€ BeAylled poiau B OOECIEUEHUH YCTOWYMBOIO PAa3BUTHS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, DHEPreTUUECKONW U MHUIIEBON
0e30MacHOCTH, B PAa3BUTHM MEJUIUHBI, CO3JaHUM HOBBIX MAaTE€pUAlIOB, HOBBIX
UCTOYHUKOB DJHEPruH, B OOECMEYECHUU PAIMOHAIBHOTO MPUPOIOIOIH30BAHUS,
B (H)OPMUPOBAHUHI MUPOBO33PEHHUS U OOLIEH KYJIbTYPhl YEIOBEKA, & TAKIKE SKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

— OCBOCHHME CHCTEMbl 3HAHUWH, JISKAIIMX B OCHOBE XUMHUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUPA: (PYyHIAMEHTATbHBIX TOHSATHM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTBA HA PAa3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIHUN, O XUMHUYECKOM
PAaBHOBECUH, PacTBOpax M AMCHEPCHBIX CHUCTEMax, 00 OOIIMX HAYYHBIX MPUHITUIIAX
XAMHUYECKOTO MMPOU3BOJICTBA;

— ¢opMupoBaHre y 00YUYaIOIIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKMX 3HAHUN JUIsi OOBSCHEHHUS KIIIOYEBBIX HACH W TIpoOsieM
COBPEMEHHOW XUMHUHU, IS OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUM, HMEIOIINX
€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; FPAMOTHOTO PEIICHUS MPOOJIeM, CBI3aHHBIX C XUMUECH,
MIPOTHO3UPOBAHUS, aHAIM3a MU OLEHKU C TO3UIHUM DKOJOTHYECKOW O€30MacHOCTU
MOCJICACTBUM OBITOBOM M IPOM3BOJCTBEHHOM JCATEILHOCTH YCJIOBEKA, CBSI3aHHOM
C XUMHYECKUM TIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPAOOTKOM BEIIIECTB;

— yriyOJieHue TMpeJCTaBICHU O Hay4YHBIX METOJIax TO3HaHMS, HEOOXOJAUMBIX
I TIpUOOpETeHHs YMEHUN OpUEHTUPOBATHCSA B MHPE BEIIECTB U OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKOU EATEIBHOCTH U
MMOBCEHEBHOM KU3HU.

B mnane peanu3zaiuy nepBOOYEPETHBIX BOCITUTATELHBIX U PA3BUBAIONINX (PYHKITHIA
IIEJIOCTHON CHCTEMBI CPEHETO 00111eT0 00pa30BaHUs TP NU3YUCHUH MPEAMETA « XUMHUS)
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Ha yriayOoJ€HHOM YpPOBHE OCOOYIO aKTYaJbHOCThH NMPUOOPETAIOT TaKWE LW W 3a7adH,
KaK:

— BOCIIHTAHHE YOCKIEHHOCTH B IMO3HABACMOCTH SIBJICHHM IPUPOJIBI, YBaXKCHUS
K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHYECCKUX W TPHUKIAAHBIX HMCCIICIOBAHUN
B XUMHH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTUBAIIMH K OOYUCHHIO U ITO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS 0OIIECYCIIOBEUSCKHUX IIEHHOCTCH;

— pa3BUTHE TIO3HABATCIBHBIX HHTEPECOB, HHTCIUICKTYaJIbHBIX M TBOPYCCKUX
crocoOHOCTEeW oOydJaromuxcs, (OpMUpPOBaHHE y HUX CO3HATEIHLHOTO OTHOIICHUS
K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO KaK YCIOBUIO YCIICITHOMN
npodeCCUOHAIBHOW M OOIIECTBEHHON JESATEIbHOCTU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 37I0POBBIO U MMOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

— ¢opMupoBaHHE YMEHHI U HaBBIKOB PA3yMHOT'O MPUPOAONIOIB30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KYJbTYpbl,  INPUOOpPETEHHE  OMNbITa  OOIIECTBEHHO-TIOJC3HOM
AKOJIOTUYECKOM JICSTCIIbHOCTH.

OO61iee YMCIIO YacoB, PEKOMEHIOBAHHBIX JIJII M3YYEHUS] XUMUU Ha YIIyOJeHHOM
ypoBue, — 204 yacos: B 10 kiacce — 102 gaca (3 gaca B Hezemo), B 11 knacce — 102 gaca
(3 gyaca B HezelO).
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COJIEP) KAHUE OBYYEHUS!

10 KJIIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[IpeamMeT M 3HaYeHUWE OPraHUYECKOM XUMHUU, MPEICTaBIEHHE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOECHHME aTOMa YIiepojia: OCHOBHOE U BO30YXAEHHOE COCTOSTHUS.
BajnieHTHbIE BO3MOKHOCTH aToMa YIJiepoJa. XHMHYECKas CBs3b B OPraHUYECKHUX
coelMHEeHUsX. Tumel ruOpUIM3alMM aTOMHBIX OpOUTalel yriepojna. MexaHU3MbI
o0pa3oBaHUs KOBAJICHTHOW CBsI3M (OOMEHHBI W JOHOPHO-aKUENTOPHBIN). Tumsl
MEepPEKPhIBAaHUSI ATOMHBIX opOuTaned, 6- u m-cBs3u. OnuHapHasi, ABOWHAsS U TpoWHas
cBs3b. CrocoObl paspbiBa CBA3€H B MOJIEKYyJaX OpraHMuYecKkux BemlecTB. [loHsThe
0 CBOOOJTHOM pajuKalie, Hykieoduie u asekTpodue.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpe MOJEKYJI. 3HAu€HHE TEOPUU CTPOCHHS OPraHUYECKHUX
coeMHEeHUN. MoJiekyJsipHble U CTPYKTypHbIe Gopmyibl. CTpyKTypHBIE (POPMYJIBI
pa3NMYHBIX BUJOB: pa3BEpPHYyTas, COKpauléHHas, ckeneTHas. M3omepus. Buubl
W30MEPUH: CTPYKTYypHAas, MPOCTPAHCTBEHHas. DJIEKTPOHHBIE A(PEeKThl B MOJEKyIax
OpPraHUYECKUX COCTUHEHUMN (MHAYKTUBHBIM U ME30MEPHBIN 2(PHEKTHI).

[IpeacraBnenre o0  KjIaccUUKAIMM  OpraHUYECKUX  BemecTB. [loHsaTue
o (yHkuoHanpHOM Tpynme. I'omosnorus. I'omonmorundeckue psasl. CucTeMaThyeckas
HOMeHKkIaTypa opranndeckux coeaudHeHudt (IUPAC) u TpuBHManbHblE Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W Kiaccuukauss OpraHUYecKux peakiui. OKUCITUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

JKcnepuMeHTAIbLHbIE METO/IbI H3YUEeHUS BellleCTB U UX NPeBpanieHui

O3znakomiieHHe ¢ 00pa3iiaMu OpraHUYECKUX BEIIECTB U MaTepruajaMiy Ha KX OCHOBE,
OMBITHl IO TIPEBPAIEHUI0 OPTaHMYECKUX BEIIECTB IPU HarpeBaHuM (TUIaBJICHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MO/ICNIE MOJIEKYJI OPraHUYECKUX BELIECTB.

YrieBoaopoabl

Ankanbel. ['omonormyeckuii psii andkaHoB, oOmias QopMyrna, HOMEHKIATypa
U U30MeEpHUs. OJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
sp3-ruOpuau3alus aTOMHBIX OpOMTANEH yriepoaa, 6-CBsa3b. Kongopmepoi. Dusnueckue
CBOVCTBA AJIKAHOB.

XUMHAYECKHE CBOMCTBA aJKaHOB: pPEaKkUMHM 3aMEIIEeHUs, W30MEpU3aluu,
JNETUIPUPOBAHMS, LMKIM3AINKU, THPOJU3a, KpPEKUHra, ropeHus. I[lpeocmasnenue
0 MexaHusme peaxkyull paoukaibHO20 3aMeujeHUsl.

Haxoxnenue B npupoze. CriocoObl moMydeHus: U MPUMEHEHHE aJIKaHOB.

! Kypcusom B ITaHHOM TEKCTe BBIAEICHBI SIEMEHTHI COAEPKAHMS y9eOHOr0 MaTepuasa, KOTOpble U3ydaroTcs
B 03HAaKOMHTEJIFHOM IUTaHE U HE BKIIIOUAIOTCS B COCTaB PeIMETHBIX pe3ynbTatoB ocBoeHms OOIT COO.
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[uknoankanel. OOmas ¢opmysna, HOMEHKiIarypa U uzoMepus. OcoOeHHOCTH
CTPOEHUS ¥ XUMHUYECKHX CBOMCTB MabIX (IIMKIJIOMPOIAH, MUKIO0yTaH) W OOBIYHBIX
(MKJIOTIEHTaH, LUKJIOTCKCaH) MUKIoaaKaHOB. CHOCOOBI MOyYeHUS W TMPUMCHEHUC
LMKJIOATKaHOB.

Ankenpl. ['oMoyiormueckuii ps amkeHoB, oOmas (opmyiia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOGHHE MOIEKYJ aJIKEHOB, SP>-TUOpHIM3ALMS
aTOMHBIX oOpOuTanell yriepona, o- W 7n-CBA3U. CTPyKTypHass U TE€OMETpUYECKas
(uuc-tpanc-) uzomepus. Dusnuveckue CBONCTBA aJKEHOB. XHWMHUYECKHE CBOMCTBa:
peakuuMyd TMPUCOCIUHEHUS, 3aMELICHUS B O-MOJIOKEHUE TpU JBOWMHON CBS3W,
NOJIUMEpU3allMM W OKucHeHus.  [lpedcmaenenue o0  mexanuzme  peaxkyuu
anekmpoguivno2o npucoedurenusi. Ilpasuiio MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanauensl. Kiaccudukanus ankagueHOB (CONMPSOKEHHBIC, W30JUPOBAHHEIE,
Kymynuposartvle). OCOOEHHOCTH SJEKTPOHHOTO CTPOCHHUS M XMMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- m 1, 4-pucoenuuenue. Ilomumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKauEHOB.

Anxunbl. ['oMoyiormueckuil psij ajkuHOB, oOm@as Qopmyna, HOMEHKIATypa
U U30MepusA. OIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ] aJKUHOB,
Sp-rudpuan3aidsg aTOMHBIX opOuTanei yriaepoja. dusnyeckue CBONCTBA AJIKWHOB.
XUMHUUYECKHE CBOWCTBA: PEAKIMM NPUCOCIUHEHUA, IUMEPU3ALUA U TPUMEPHU3ALINH,
okucieHusA. KuCIOTHbIE CBOMCTBAa AJKMHOB, MMEIONIMX KOHIIEBYIO TPOMHYKO CBS3b.
KauecTtBennble peakiuu Ha TPOWHYIO CBs3b. CrocoObl TONyYEeHHS] U TPUMEHEHUE
QJIIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30a. [Ipasuno apomamuunocmu, npumMepvl apoOMamuidecKux cOeOUHeHuUll.
duznyueckre CBONCTBA apeHOB. XMMHYECKHUE CBOWCTBAa OCH30JIa U €ro TOMOJIOTOB:
peakluMu 3aMelleHUs B OEH30JbHOM KOJIbLE U YIJIEBOJOPOJHOM paJMKaje, peakuuu
NPUCOEINHEHHUS, OKHCIEHHE TOMOJOroB OeH3ona. [lpedcmaenenue o mexaunusme
peakyuti 21ekmpoghunvro2o 3amewenus. llpencrapienue 00 OpUEHTUPYIOLEM IEHCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbLIE Ha NpUMEpPE aJIKWIbHBIX PaJHUKaJOB,
KapOOKCUJIbHOW, THAPOKCWIBHOW, aMHUHO- W HUTPOTPYIIIB, aTOMOB TaJIOTCHOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupona. [lomumepuszanusa cruposia. CrocoObl
MOJIy4YEHUs U TPUMEHEHHUE ApOMATUUYECKUX YTIIEBOAOPOIOB.

[Ipuponusiii Ta3. I[lomytHeie HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxiacHUe.
Kamennslii yroab W TpoIyKThl ero mnepepaboTku. CrnocoObl mnepepaloTku HedTH:
MEPEeroHKa, KPEeKUHT (TEPMUYECKUN, KaTaTuTUYCCKU), pUGOPMHUHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

I'eneTnueckas CBA3b MEXKy Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TalIOT€HIPOU3BOJIHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMENIEHU TaJoreHa Ha TUAPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY.
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I[CﬁCTBI’IC Ha TaJlOrcHIIpOU3BOJHBLIC BOJHOIO H CIIMPTOBOI'0O pacTBOpa HléJ'IO‘II/I.
B3aHMOHCﬁCTBHC AUTaJIOTCHAJIKaHOB C Maromucm " OUHKOM. Tonsmue
0 MemajaloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue TaJIOT'CHIIPOU3BOIHBIX
YIJICBOOAOPOAOB B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIUICCTB.

JKCIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpamieHuii

N3ydenne pu3nuecKux CBOMCTB YIIEBOIOPOAOB (PacCTBOPUMOCTH), KAU€CTBEHHBIX
peaxiuii yriaeBog0poA0B Pa3IMUHBIX KJIaccoB (oOeciBeunBaHne OPOMHOM UIIN MOJAHOMN
BOJIBI, pacTBOpa TMEpMaHTaHaTa Kajus, B3aMMOJCHCTBHE alleTHICHa C aMMHAYHBIM
pactBopoM okcujaa cepeodpa(l)), kauecTBeHHOE OOHapyXEHUE YIJIEpoJia U BOJIOPOJIA
B OPraHWYECKUX BEIIECTBAX, IOJYYCHHE OJTHJICHAa ¥ HW3YYCHHE €ro CBOICTB,
o3HaKoMJIeHHUE ¢ KosuteKIusiMu «HepTe» u «Yroiby, ¢ o0pasiiaMmu miacTMacc, KayuyKoB
U PE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJOPOJOB M TaJOTCHIIPOM3BOIHBIX
yIJI€BOAOPOIOB.

Kuciaopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenvHbie ogHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYJ (Ha TPUMEpPE METAHOJIA U
sTaHosa). ['omonoruueckuit psia, obmas dopmyna, H30MEpHUsi, HOMEHKJIATypa
u kinaccudukanusa. DuU3MUECKHE CBOMCTBA MPEAENTbHBIX OJHOATOMHBIX CIHPTOB.
BopopoaHbeie CBSI3M MEXIYy MOJIEKYJIaMH CHUPTOB. XMUMHUYECKHE CBOMCTBA: PEAKIUU
3aMelIeHus, JAeTHApaTalii, OKUCICHHS, B3aUMOJICUCTBUE C OPraHUYECKUMH U
HEOPTaHUYECKUMH KucjaoTamu. KauecTBeHHass peakiusi Ha OJHOATOMHBIC CIUPTHI.
JleficTBue H7TaHOJa W METaHOJAa Ha oOpraHu3M uenoBeka. CrocoObl TONy4YeHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »dupbl, HOMeHKIaTypa u wu3oMepusa. OcoOeHHOCTH (HHU3NUSCKUX
Y XMMUYECKUX CBOWCTB.

MHOroaTOMHBIE CITUPTHI — ATUIICHTJIMKOb U TIULEpUH. OU3NUECKUE U XUMUYECKUE
CBOMCTBA:  peakUMH  3aMEICHMS, B3aUMOJCHCTBUE C  OPraHUYECKUMH U
HEOPraHUYECKUMH KHCIIOTaMU, KaueCTBEHHAs PEAKUUsI Ha MHOTOATOMHBIE€ CIHPTHI.
Ilpeocmasnenue o mexanuzme peakyuil HYyK1eo@uivHoeo 3amewjenus. JlenicTBue
Ha opraHu3M 4enoBeka. CrocoObl MOMydeHHs M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbI, B3AMMHOE BIUSHUE THAPOKCOTPYIIIBI M O€H30JIbHOTO
anpa. ®Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (heHoua.
KauectBennnie peaknuu Ha (eHon. ToxcuyHocTh ¢enoma. CrnocoObl MONYYCHUS WU
npumeHeHue ¢penona. GenondopmanbaeruHas cMoia.

KapOoHwnbHbIe COCMUHEHUS — albJACTUIABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpymmbl. [ OoMoJloTMYECKHe PSAbl aIbJICTHAOB W KETOHOB, oOIas
dbopmyina, nzoMepusi 1 HOMEHKJIaTypa. dusznueckue CBOMCTBA aJIbJACTUIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA AQJIbJETUJIOB W  KETOHOB: pPEAKUUU MPUCOCAUHEHUSI.
llpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourerusi. OKUCIEHUE
anbAETUIOB, KA4eCTBEHHbIC peakiuu Ha anbaerujbl. CrnocoObl TMOMYYEHHUS U
MPUMEHEHUE aIbJAETUI0B U KETOHOB.

10
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OnHOOCHOBHBIE TIpe/esibHbIe KapOOHOBBIE KHUCIOTBHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepus m HOMeHKIaTypa. Pu3MYecKue CBOWCTBA
OJTHOOCHOBHBIX TPEACNIbHBIX KapOOHOBBIX KHCIOT. BojopoaHble CBSI3HM MEXAY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi dTepuUKAMK, PEaKIUd C Y4acTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT — CJOXHBIX 3(upax, aneuopuoax, 2anoceHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opasue KapOOHOBBIX KHCJIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENETbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIOT, THAPOKCHUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJIEUHOBASI, JIUHOAEBAs, TUHONEH08as KUCHOThl. CrnocoObl MONy4YeHHUs] U MPUMEHEHHE
KapOOHOBBIX KUCJOT.

Cnoxsble 3¢pupbl. ['oMonormueckuit psg, oOwmwas QopMyna, H3OMEPHUS U
HOMeHKNaTypa. U3NYecKre 1 XUMAYECKUE CBOWCTBA: TUAPOJIN3 B KUCIOU U IIEIOYHON
cpeze.

Kupsl. Crpoenue, ¢uznyeckue U XUMHYECKHE CBOMCTBA >KUPOB: THUIPOJIHU3
B KUCIION U 1eno4Hou cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAECPKAIMIMX OCTATKU
HEIPENENbHBIX KUPHBIX KACIIOT. JKUpBI B IpUpOIE.

MBIIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, MX Moromiee aeiicteue. I[Tonsmue
o cunmemuyeckux morowux cpeocmesax (CMC).

O6mias xapakrtepuctuka yrieBogoB. Kmaccudukauus yrineBoaoB (MOHO-, Iu-
U nosucaxapuabl). MoHocaxapuIpl: TJI0OKO3a, (QPYKTO3a, eanakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoxieHue B mnpupone. DdortocunTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HA npumepe MOJIeK)ibl
2NoKo3bl, npoexkyuu Xeyopca, o0- u [f-aHomepuvl 2110KO3bl. XUMHUYECKHE CBOMICTBa
TJIFOKO3bI: PEAKUMU C Y4YaCTUEM CIHUPTOBBIX W albJACTUIHOW TpYII, CIUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpumMeHenue ritoko3bl, €€ 3HaY€HUE B KUZHEIEATETbHOCTH
opranusma. Jlucaxapuuapl: caxaposa, MajabTO3a U Jakmo3a. BoccraHaBiauBaromue |
HEBOCCTaHABIIMBAIOIINE Tucaxapuabl. [ uaponus qucaxapuaoB. Haxoxaenue B mpupoje
u npumenenue. [lonucaxapuapl: Kpaxman, INIMKOTeH U Heiunono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxmaJla, INIMKOT€Ha U UEeJUTI0JI03bl. DU3NYecKHne CBOKMCTBA KpaxMasa 1
LEJUTI0NI03bl.  XUMHUYECKHME CBOMCTBA Kpaxmalja: THUJIIPOJIM3, KAueCTBEHHAs] peaKIMs
C uoaoM. XHMHUYECKHME CBOMCTBa IEJUTIOJIO3bI: THIPOJN3, TOJyYeHUE IPUPOB
1esuTt003bl. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN MIENK).

JKCIepPUMEHTAIbHbIE METOAbI H3yUeHHS BelIeCTB M UX NMPeBpalleHuil

PacTBOpUMOCTB pa3IMyHbIX CIIUPTOB B BOJIE, B3aUMOICHICTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHME OSTUJIOBOIO CIMPTAa B ajblIETH] HA PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHHE JTHJIOBOTO CHHUPTa AUXPOMATOM Kajusi (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIUU Ha albAeruibl (C  THUAPOKCHUIIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCHIOM
menu(Il), xumuyeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIJIOTBHI, B3aWMOJICHCTBUE

11
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pacTBopa TUIOKO3bl ¢ ruapokcuaoM Menu(Il), B3anmoneiicTBUE Kpaxmalia ¢ HOJOM,
pelIeHre IKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «CrupTsl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaep:xaniue opraHudeckune coeTMHeHus

AMHHBI — OpraHMYECKHE IPOM3BOJHBIC amMMuaka. Kiaccudukaius aMHHOB:
anuaTUUecKue U apoMaTHyecKue; MepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHE
MOJICKYJ, oOmias Qopmyna, H30MepHsi, HOMCHKIATypa M (H3WYCCKHE CBOMCTBA.
XHUMHYECKOE CBOMCTBA aM(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKUIIMPOBAHNE,
B3aHMMO/ICHCTBUE TIEPBUYHBIX AMHUHOB C a30THUCTOM KHUCTO0TOW. COJIM aJIKHIIaMMOHUS.

AHWIMH — TIpeACTaBUTENIb aMHMHOB apomaTtudeckoro psgaa. CTpoeHue aHWIIMHA.
B3aumHoe BiMsSHUE TPYIN aTOMOB B MoOJieKyse aHuianHA. OCOOCHHOCTH XMMHUYECKHX
cBoiicTB aHuiuHa. KadecTBeHHBIE peakimu Ha aHWIMH. CrocoObl TOJYYCHHUS H
npuMeHeHHue anudaTuieckux aMuHoB. [lonydeHne anuanHa U3 HUTPOOEH30J1a.

AmvuHokuciioTel. Homenkmarypa u  wu3omepus. OTHaelbHBIC MPEICTaBUTEIN
0-aMUHOKHCJIOT: TJIMIWH, aJJaHUH, (DeHUNANAHUH, CEPUH, 2TIYMAMUHOBASL KUCIOMA, JTU3UH,
yucmeun. Onmuuecxas uzomepus amurnoxuciom. D- u L-amunoxuciomor. uznyueckue
CBOMCTBA AMHUHOKHCIOT. XHUMHYECKHE CBOMCTBA aMHHOKHUCIOT KakKk aM(OTEepHBIX
OpraHUYeCKUX COCIWHECHMH, peaKIus IOJMKOHIASHCAIMK, OO0pa30BaHHME IEITHIHOU
cBs3u. buonorndeckoe 3HaueHNe aMUHOKHUCIOT. CHHTE3 ¥ THAPOJIN3 IMEHTHIOB.

benku xak npupoaubie moauMepsl. [lepBruyunas, BTopudHas U TpETUUHAS CTPYKTYpa
O0cenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, JACHATYpamus, KadyeCTBEHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoodepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunossie ocnoganus. Hykneunosvie kuciomol: cocmas, cmpoeHue
u buono2uveckas po.

JKCcNepUMEHTAJbHbIE METO/IbI H3YUEeHHUS BellleCTB U UX NMPeBpaleHuii

PactBopenue OenkoB B BOJE, JeHaTypamus OETKOB IMPH HArpeBaHWU, I[BETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCoeprKalue
OpraHUYEeCKUE COCTUHEHUS» U «Pacrno3HaBaHne OPraHUYECKUX COCUHECHUIN.

BricokoMosIeKyIsIpHBIE COeIMHEHUS

OCHOBHBIC TOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MMOJIMMEPU3aLU, CPEAHSISA MOJIEKYIJISIpHAS Macca.
OCHOBHBIE METOJIbl CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEPU3ALUs U
noJIuKoHJieHcauust. [Ipedcmagnenue o cmepeope2yispHOCMU U  HAOMOJEKYIAPHOL
CMpYKmype NoaumMepos, 3a8UCUMOCIb CEOUCME NOIUMEPOE OM UX MOJEKYIAPHO2O0 U
HAOMOJEKYIAPHO20 CIMPOEHUSL.

[Tomumepubie  Martepuanbl.  [lmactmacchl  (MONMMATWICH,  MOJUIIPOIHUJIEH,
MOJIMBUHWJIXJIOPHI, MOJIMCTUPOIT, MOJIMMETUIIMETAKPUIIAT, MOJIMKAPOOHATHI,
noJIMdTUIICHTEpePTaNar). Y TUiIMU3anus u nepepadoTka MiacTuka.

DnacToMepbl: HATYpaJIbHbIM KaydyyK, CHUHTETHMUYECKHE KaydykKu (OyTaaueHOBBIH,
XJIOPOTPEHOBBIN, H30ITPEHOBBIN) U cuiuxoHsl. Pe3uHa.
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Bonokna: HaTypasibHBIE (XJIOMOK, IIEPCTh, INEIK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

THonumepor cneyuanvhoco HazHaveHus (MmeghioH, Keenap, AeKMpPonposoosujue
noaumepwbl, buopaziazaemvie NOIUMepbl).

BKCHepI/IMeHTaHLHLIe METOAbI NU3YYCHUS BEIIECCTB U UX npeBpameHnﬁ

O3HaKoOMJICHHE C 06pa3uaMH IMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIAaCTMACC,
Kay9yYKOB, PpCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Pacno3naBanue njacrMacc u
BOJIOKOH».

PacuérHble 3a1aun

Haxoxxmenne MoiIeKyIsipHON (hOPMYJITbI OPraHUIECKOTO COSTUHECHHMSI TI0O MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSINIUX B €0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOU (DopMyIIbI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemiecTBa (Macce, OOBEMY) TMPOAYKTOB pEAKIUU W/UIM HCXOAHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (HOPMYJIBI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYUYCHHS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUICCKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIe CBSI3H

Peasmm3annst MeXIpEeOMETHBIX CBA3€d IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce ocyliecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHM, NPUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SIBJIIEHWE, HAay4YHbI (HakT, TUNOTE3a,
TEOpHUs, 3aKOH, aHaju3, CHUHTe3, Kiaccupukauus, HaOIIOACHUE, HW3MEpPEHUeE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®u3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHUE BeIleCcTBa, (HU3MYECKUE
BEJIMYMHBI, €AMHUIBI U3MEPEHMSI, CKOPOCTh, SJHEPTUSI, Macca.

buonorusi:  kierka, opraHu3M, OKocHcTeMa, Ouocdepa, MeTadO0JIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA U reTepoTpOodHBIM THUI TUTaHUSA, OpOXKEHHE,
(dboTOCUHTE3, IbIXaHUE, OCJKH, YTIIEBO/IbI, JKUPbI, HYKJIEMHOBbIE KUCIOTHI, JEPMEHTHI.

['eorpacdusi: mone3Hpie HCKOMaeMbIe, TOTLIUBO.

TexHOonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpEIICTBA, MaT€pUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0CHOBbI XUMUM

AtoM. CocTaB aTOMHBIX A1€p. XUMHUECKUW 31eMeHT. U3otonsl. Kopnyckyisapho-
80IHOBOU  Oyanusm, 08oUcCmeeHHas npupoda d1ekmpona. CTpOEHUEe HIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKIE YPOBHH U MOAYPOBHU. ATOMHBIC
opoutanu. Kiaccudukanus Xxumudeckux siaemMeHtoB (S-, p-, d-, f-amementsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA DHEPUl,
npunyun Ilayau, npasuno Xynoa. DNEKTpOHHBbIE KOHGUTYpallMd aTOMOB 3JIEMEHTOB
NEePBOT0—4ETBEPTOTO NMEPHUOJOB B OCHOBHOM M BO30YKJAEHHOM COCTOSIHUM, DJIEKTPOHHBIE
KOHpUTYpallul HMOHOB. [lonamue 006 3Hepeuu UOHU3AYUU, ISHepeulU CcpPoOCmed
K 91eKmMpOHY. DIEKTPOOTPULIATENBHOCTD.

Ilepuonnueckuit 3akoH u Ilepuognueckass cucTEMa XHUMHUYECKHX HIIEMEHTOB
J.1. MengeneeBa. CBs3b Iepuoanueckoro 3akoHa W Ilepuogudeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TrpynmaM MW I[epuoAaM. 3HAYEHHE MEPUOAUYECKOTr0  3aKOHa
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJICHTHAsA, WOHHas,
MeTayuinueckas. MexaHuaMbl  00pa3oBaHMsI  KOBAJIGHTHOM  CBA3U:  OOMEHHBIM
M JOHOPHO-aKIENTOPHBIA. DHEPrUs W JJIMHA CBSI3U. llonspHOCTH, HANPaBICHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW CBsi3u. Kparueie cBsizu. Bonopoanas cCBs3b.
MexMOneKyIsipHbIE B3aUMOIECHCTBHS.

BajleHTHOCTP W BaJEHTHBIE BO3MOXKHOCTHM aTOMOB. [ ubpuouzayus amomHwix
opoumaneti. CBsI3b 3JIEKTPOHHON CTPYKTYPBbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe COETMHEHU 31IEMEHTOB BTOPOTO MEPUOLA).

IIpencraBienne O KOMIUIEKCHBIX COEIMHEHUAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpaszoBarenb, JUranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ COeOuHenuti. 3HAa4eHHe KOMIUIEKCHbIX coenuHeHuil. Ilonsartue
0 KOOPAVMHALIMOHHON XUMHH.

BemecTtBa ~ MOJIEKYJSIDPHOTO M HEMOJIEKYJIIDHOTO  CTpPOE€HMS.  THIbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonsitTue o nucnepcHbIX cucreMax. VctuHHble pacTBOpbl. [Ipedcmasnenue
0 Koououslx pacmeopax. CrnocoObl BhIpaXKEHHsI KOHLEHTPALUU pacTBOPOB: MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpalusa. HachlllieHHbIE U HEHACBIIIICHHBIE
pPacTBOpPBI, paCTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. |pHUBHUAIBHBIC
Ha3BaHUS OTMEJIbHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanus XuMruaecKux peakiiuii B HEOPTaHMUECKOW U OPTaHMYeCKOW XUMHUH.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUSI WU TPEBPAIICHUS SHEPTUU
IpU  XUMHUYECKUX  peakuusx. TemioBble APPeKTbl XUMHUECKUX  PEaKIIUil.
TepMoXxuMUYECKUE YPaBHEHUS.

CkopoCcTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (HaKTOPOB.
['omoreHHbIE U TeTEpOTeHHBIE peakiuu. KaTanus u karanus3aTopsl.

OOpatumple W HEOOpaTHUMBbIE pEaKIMU. XUMHUYECKOe paBHOBecue. Koncmanwma
xumuyeckoeo pagHogecusi. DakTOppl, BIMAKOIIME HA IOJO0XKEHUE XHMHUYECKOTO
paBHOBECHsA: TEMIlEparypa, JAaBJICHHE M KOHIIEHTPAlMM BEUIECTB, YYacCTBYIOIIUX
B peakuuu. [Ipunnun Jle [lartense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus comei.
Peakiiuu nonHoro oomeHa.

OKHUCANTETBLHO-BOCCTAHOBUTENbHBIE peaknn. CTeneHb OKUCIeHUsA. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1IeCChl OKHCIIEHNS M BOCCTAHOBJICHUS. BaxkHelne OKUCTUTENN U
BOCCTAaHOBUTENN. MeTO/ 3JEKTPOHHOro OanaHca. DIEKTPOIN3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIEepPUMEHTATbHbIC METObI M3Y4YeHHs] BelIeCTB M X NpeBpalieHuil

Pa3noxenue mnepokcuaa BOAOPOAA B IPUCYTCTBUU KaTaluu3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIU HOHHOIO OOMEHa, OIpeAesIeHHE
Cpellbl PaCTBOPOB C IOMOIIBIO UHANKATOPOB, H3yUYEHUE BIMSHUS PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckass xumus

[Tonoxxenne HemetamioB B Ilepuoguyeckoid cHUCTEME XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTPOCHHMSI HMX aToMoB. (Du3MuecKHe CBOWCTBA
HEMETAJUIOB. AJUIOTPOIKS HEMETaUIoB (Ha MpuUMepe Kuciopoja, cepsl, dochopa u
yIieposia).

Bomopoa. [Ilomydenue, ¢u3nMueckue W XUMHUYECKHE CBOICTBA:  peaKIUH
C METaJUlaMM ¥ HEMETaJUIaMHU, BOCCTAHOBUTEIbHbIE CBOMCTBA. I'mnpunsl. TonaugHvle
SNEeMEHMbL.

lanorensl. Haxoxxnenue B mpupoje, CrnocoObl ModydeHus, (U3NYECKUe U
XAMUYECKUE CBOMCTBA. [ajmoreHoBoAopoabl. BaxkHeunme KuCIOpOACOaepKaIre
coelMHEeHUs TalioreHoB. JlabopaTopHble W MPOMBINIJIEHHBIE CHOCOOBI MOJYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble ¥ NPOMBIIIJICHHBIE CIOCOOBI MOJYy4YCHUS
kuciopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcubl ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MoaydeHus, GU3NIECKUe U XUMUUECKUE
cBoiictBa. CepoBoaopon, cynbuasl. Okcua cepbi(1V), okcun cepsi(VI). Cepnucras u
CEpHasi KUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMenenue cepbl
U €€ COCIMHCHUM.

A3oT1. HaxoxaeHnue B npupojie, crnocoObl MojaydeHus, Gu3ndeckrue 1 XuMUUECKUe
cBOMcTBa. AMMUAK, HUTpUIbl. OKCUJIBI a30Ta. A30TUCTAsI U @30THASI KUCJIOTHI U KX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHI. [IpuMeHeHHe a3oTa M €ro COeIUMHEHHM.
A30THBIE YI0OpEHUSI.

®dochop. Haxoxnenue B nOpUpoae, CIOCOObI MOJy4YEHUS, (PUUUYECKUE
u xumuueckue cpoiictBa. @ochunapl u pochun. Oxcuasl hocdopa, hochopHas kuciorTa
u eé comu. Memagocgopuas u nupogocghopnas kuciomsl, ghocghopucmas
u gocpopnosamucmas kuciomoel. Ilpumenenue Qochopa U €ro CoeTUHEHUI.
docdopHbie yaoOpeHus.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMUYECKAE CBOWCTBA TPOCTHIX BEIMIECTB, O0Opa3oBaHHBIX yriaepogoMm. Oxcun
yraepoaa(ll), okcua yraepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHPOBAHHBIM
yIroJib, aocopoyus. Dynnepenvi, epagen, yerepoonvie Hawompyoxu. IlpuMeHeHUe
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIAEPOAOM, H €TO COCTUHEHUH.

Kpemunii. Haxoxnaenwe B TOpupoae, CHOCOObI TMONy4YeHHUs, (PU3HUECKHE
u xumuueckue cpoiictBa. Oxcupa kpemHusi(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IpuMeHeHUE KpeMHUS U ero coeqnHeHu. CTEeKI0, €ero NoJIy4YeHUe, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoll cHCTEME XHUMHYECKHUX SJIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX ITIeMEeHmOo8-Memannos 6 3emHou xope. OOmme (Qu3nuecKue CBOICTBa
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHHUKE. CIIJIaBbI METAILIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTauioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: THAPOMETAJUTYPrUsl, MUPOMETAIUIYPrusi, >SJIeKTpoMeTtautyprus. [lonsTue
0 Koppo3uu MeTaoB. CriocoObl 3alIUTHL OT KOPPO3HUHU.

O6mas xapaktepuctuka wmetawioB [A-rpynnsl Ileproguyeckoil  cucTEMbI
XUMUYECKUX 37eMeHTOB. Hartpuii u kanuii: mosiyueHue, (U3MUECKUEe U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMU.

O6mras xapaktepuctuka wmetaioB [IA-rpynmer  [lepuogudeckoit  cucTembl
XUMHUYECKUX IJIEMEHTOB. Maruuii u KajabIuil: oJydeHune, PU3ndecKue U XUMMUYECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB M MX coeauHeHHil. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AMOMUHMIA: TIONy4YeHUE, (PU3NYecKhue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coequHeHUu. AM(pOTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS, TUAPOKCOKOMILJIEKCHI aTFOMUHUSL.

OO6miast  xapakTepucThka  MeTauioB  nmoOouHbix — moarpynn  (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3MYECKUEe M XMMHUYECKHE CBOWCTBA XpomMa M €ro coeauHeHuid. OKcuabl U
rugpokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl W AUXpPOMATHI,
MX OKHCJIUTEINbHBIE CBOMCTBA. [loiydeHrne u npuMeHeHne Xpoma.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MApPraHlla U €ro COeAUHECHUN. Baxuenmue
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranuna(VI) wu  mapranma(VIID).
[IepmaHraHat Kajius, €ro OKUCIUTEIbLHBIE CBOMCTBA.

OU3MYECKUE U XUMHYECKHE CBOWCTBA Xeje3a M €ro coeauHeHuu. OKCHUIbL,
rugpokcuasl U conu xkeneza(ll) m xeneza(Ill). IlomydyeHue u mpuUMEHEHHE XKeje3a
Y €ro CILIABOB.

dusnyeckne M XUMHUYECKHE CBOMCTBA MeAu U €€ coenuHeHuil. llomyuenue
Y IPUMEHECHUE MEU U €€ COCTUHCHUN.

[uHk: nonyyenue, GpuU3HMUEeCKUe U XMMUYEeCKrue cBOMCTBAa. AM(pOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUJA LIMHKA, TUAPOKCOKOMIUIEKCHl IMHKA. [[puMeHeHne IUHKA U €ro
COEIUHCHUM.
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IKCNEepPUMEHTAbHbIE METOIbI U3YUeHHSs BElIeCTB M X NMPeBpallleHu i

N3yuenne o00pa3oB HEMETAIOB, TOpeHHWE cepbl, (ocdopa, xkemesa, MarHus
B KHCJIOPO/Ie, H3yUeHHUE KOJUICKITNH « MeTaUTbl M CILIaBbD», B3aUMOJICHCTBHUE IIEI0YHBIX
U IIEJOYHO3EMENBHBIX  METAUIOB €  BOJOW  (BO3MOXKHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB), B3aMMOCHCTBUE [IMHKA U JKEJIe3a C PACTBOPAMH KHUCJIOT U MIEIIOUeH,
Ka4eCTBEHHBIC PEAKIMM HAa HEOPTaHWYCCKHE aHUOHBI, KaTHOH BOJOPOJAa M KaTHOHBI
METAJIJIOB, B3aMMOJICHCTBHE THIPOKCHIOB aTIOMUHUS M IIMHKA C PAaCTBOPAMHU KUCIIOT U
IeJioueH, pemeHre dKCIepUMEHTAIBHBIX 3a1a4d 1o TeMaM «[ amorene», «Cepa u eé
COCAMHEHUS», «A30T U (hocop U UX COeNUHEHHS», «MeTalllbl TJIaBHBIX MMOATPYIII,
«MeTautbl HOOOYHBIX ITOATPYIIID.

XHUMHUA U )KU3HDb

Ponp xuMum B oOecriedeHMHM YCTOMYMBOTO pa3BUTHS uenoBedecTBa. [loHsTHe
O HAy4YHBIX METOJaX IO3HAHWS W METOJOJOTHH HAyJYHOTO HCCienoBaHus. Haydnbie
OPUHIUIBL  OpraHU3allud XUMHYECKOTOo Mpou3BOACTBA. [IpombiliuieHHBIE CHOCOOBI
MOJIYYCHHUS] BaXKHEWIIUX BEHIECTB (Ha MpuUMepe MPOU3BOACTBA aMMHaKa, CEPHOMU
KHCIIOTBI, MeTaHoJa). [IpoMbInIeHHBIE CHOCOOBI TOJYYCHHS METAJIOB W CIUIABOB.
XUMHUECKOE 3arpsi3HEHHUE OKpPYXKAIolled Cpellbl U ero mocieAcTBus. [lpobaema
nepepabomku omxo0008 u hnobouHblX Hnpodykmos. Pollb XumMuM B 00ecCreYeHUU
DHEPreTUIECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

XuMusl ¥ 37I0pOBBE YelloBeKa. JIekapcTBeHHBIE cpecTBa. [IpaBuiia nCmonp30BaHUs
JIEKapCTBEHHBIX MpernapaToB. Poiab XUMUM B pa3BUTUN METUITUHBI.

XvMHSI TIMIU: OCHOBHBIE KOMIIOHEHTHI, TMHINEBbIe J00aBku. Poib xumuun
B 00€CIIeUEeHUH MUIIIEBON O€30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 UCMOJIb30BAHUS MPenapaToB ObITOBOM XUMUU B TOBCETHEBHOM JKU3HU.

XHUMUS B CTPOUTEILCTBE: BaXXHEHUIIINE CTPOUTEIbHBIC MaTepHaibl (LIEMEHT, OCTOH).

XuMHUsl B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpackKu, CTEKJIO, KepaMuKa.
Mamepuanwvt Ons s1exkmponuxu. Hanomexuonoauu.

PacuéTHble 3a1a4n

Pacuérel: Maccel BemiecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcce MU O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MaCChl
(00BEma, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO U3 BEIICCTB HUMEET
npuMmecu, Macchl  (0OB€Ma, KOJWMYECTBA  BEIIECTBA) MPOAYKTa  PEaKIIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJE PACTBOpa C ONPEACIEHHOW MACCOBOM MOJIEU
PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIM W MOJISIPHOM KOHIIEHTPAIlMM BEIIECTBA
B pAacTBOpPE, JOJIM BbIXO/a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHble CBA3H
Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU HM3YyUYCHUH OOIIEH M HEopraHW4YeCKOu
xumuH B 11 kjacce oCylIecTBISETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-
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HAYYHBIX MOHATHH, TaK W MOHATUH, IPUHATHIX B OTACIbHBIX MPEAMETaX €CTCCTBCHHO-
HAyYHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC IIOHSATHS: SBJICHHE, HAy4YHBIM (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaIMW3, CHHTE3, KiIacCH(HKAIUSA, IEePHUOJUIHOCTh, HAOJIIOJICHUE,
U3MepeHHE, SIKCIIEPUMEHT, MOJIE/Ib, MOICIHPOBAHNE.

dwusuka: MaTepus, MUKPOMHP, MAaKPOMHUP, aTOM, JICKTPOH, POTOH, HEUTPOH, HOH,
U30TOITbI, PAJMOAKTUBHOCTH, MOJICKYJIa, SHEPreTUYCCKHA YpOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperatHoe COCTOSHHE BEIICCTBA, MJCaIbHBIA ra3, (pU3UYeCcKHe BEIMUYHHBI,
CIMHUIIBI H3MEPEHUs, CKOPOCTh, YHEPTHs, Macca.

buonorus: xnetka, opraHm3M, 3KocHcTema, Owocdepa, MeTaboIM3M, MaKpoO-
U MHKPODIJIEMEHTBI, OCJIKH, XUPBI, YIJIEBOJBI, HYKJICHHOBBIC KHCIOTBI, (hEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U TIOTOK SHEPTHH B SKOCUCTEMaX.

['ecorpadusi: MuHEpadbl, TOPHBIC IOPOJbI, IOJIC3HBIC MCKOMAcMbIe, TOILIMBO,
peCypChI.

TexHOJIOTHS: XUMHYECKass MPOMBIIUICHHOCTh, METAJLIYPTUs, CTPOUTCIIbHBIC
MaTepHalbl, CEIbCKOXO3SHMCTBEHHOE IPOU3BOJICTBO, IIHIICBAs IPOMBIILICHHOCTD,
(dapmareBTHYECKas MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHUSCKHX IIPEIapaToB,
IIPOMU3BOJCTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB, JJCKTPOHHAS IPOMBIIIICHHOCTD,
HAaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIILHOCTHBIM TMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
oOpa30BaHUs BBIIEIEHBI CIEIYIOUIUME COCTABJISIONIME: OCO3HAHHWE OO0YYaIOIUMUCS
POCCHICKOM  TPaXKJAHCKOW  WAEHTHUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOIPEECIICHUIO; HAJIWYUMe MOTHUBAIMM K OOY4YEHUIO;
TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS MPUHSTHIMU B OOIIIECTBE
npaBWIaMM W HOPMaMy TIOBEJEHHUS;, HAJIU4YME NPABOCO3HAHMS, HSKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE  pe3ylbTaThl  OCBOCHUS  IpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh  ONbITAa [O3HABATECIIBHOM W  MPAKTUUYECKON  JIeSITEIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESATEIHHOCTH.

JIn4yHOCTHBIE ~ pe3ylbTaThbl  OCBOCHUS  IpeaMera  «XHUMHUS»  OTPAKAIOT
chOpPMHPOBAHHOCTh  OMNBbITA TO3HABATENLHONM W  MPAKTHYECKOW  JESATEIHHOCTU
oOyyJarommxcsi B Mpoliecce peain3ainn o0pa3oBaTeIbHON AESTEILHOCTH, B TOM YUCTIE B
YacTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLIHOHHBIX MpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIIOPSIIKY;

NPEACTABICHUS O COIHAIbHBIX HOpMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IEATCIILHOCTH IMPH CO3JaHUU yUCOHBIX
IPOCKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIBHBIX 3a7ay, BBHIMOJIHEHUH XMMHYCCKHX
9KCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHThI
JPYTUX MPH aHAIM3€ Pa3IUYHbIX BUIOB YU€OHOMH JeSTEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHMSI:

LIECHHOCTHOIO  OTHOILUIEHUS K HCTOPUYECKOMY U  HAyYHOMY  HAcCJIEIUIO
OTE€YECTBCHHON XMMUH;

yBaXEHUSI K TMPOLECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
[IPUIIOKEHUS XUMUH, OCO3HAHUS TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JJIMTEIbHBIX
HAOJIOICHUH, KpPOMOTJIMBBIX O3KCHEPUMEHTAIBHBIX [MOUMCKOB, TIOCTOSHHOIO TpyAa
YYCHBIX U IPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHUHU U IOCICAYIOIIEM aHAINA3€
MH(pOpPMAaIIMKU O NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TTOBEICHMUS;
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CIIOCOOHOCTH OCHMBAThL CUTyallMH, CBA3AHHBIC C XHMMHWYCCKHMH ABJICHUAMU,
U IIPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAJIBHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE IMOBCACHUC U IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ ITOCTYIIKOB;

4) dbopMupoOBaHHA KYJIbTYPbI 310POBbA:

MOHMMAaHHUS [IEHHOCTEH 3J0POBOro U 0€30MacHOro oopasa >KM3HHU, He0OOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DH3MUYECKOMY U IICUXHYECKOMY
3JI0POBBIO;

coONroficHUs TpaBWi Oe30macHOro oOpallleHuss C BelecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJ0BOM ACATEILHOCTH;

MOHUMAaHHMS [IEHHOCTH MPaBUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOI'O 0€30IacHOI0
MOBEJICHHS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JIFOJEH;

OCO3HAaHMsI TIOCJICJICTBUH W HENPHUATHS BPEAHBIX MNPUBBIUCK (YMOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKATHBHON KOMITETCHTHOCTH B Y4E€OHO-HCCIIET0BATEILCKOU eI TEIIEHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U JPYTUX BUJAX ACATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacTHE B PEIICHUM MPAKTUYCCKHUX 3334 COIHAILHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIIKOJIbI);

WHTEpeca K MPAKTHICCKOMY M3YUEHUIO MPOPECCHil Pa3IMIHOTO POJIa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYATbHON TPAeKTOPUU 0Opa30BaHMUS,
Oynymieit mpodeccur W peau3allid COOCTBEHHBIX >KU3HEHHBIX IUJIAHOB € YYETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB M TOTpeOHOCTEU
o0I111eCcTBA;

6) K0JIOrN4YeCKOT0 BOCTIUTAHUS:

AKOJIOTMYECKU LIEeTeCOO0pPa3HOTO OTHOLIEHUS K TNPHUPOAE KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJOOATBHOTO XapakTepa DJKOJIOTHYECKHX TMPOoOJeM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COUMATIbHON CPEBI;

OCO3HaHUSI HEOOXOIMMOCTH HCIOJBb30BAHUS JOCTUKEHUN XUMHH JJISl PEIICHUS
BOITPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, NMPUHOCIIIUX BPEI OKPYNKAOUIEH MPUPOTHOU
cpele, yMEHHUs NPOrHO3UPOBAaTh HEOIATONPUSATHBIE SKOJIOTHYECKHE IOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYpPBHI,
ONBITA JEATENBHOCTH JKOJIOTMYECKOM HANPaBICHHOCTH, YMEHHS DPYKOBOACTBOBATHCS
UMU B [03HABATEIbHON, KOMMYHUKATUBHON M COIMAILHOM MPAKTHUKE, CIIOCOOHOCTU U
YMEHHMsI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(poouu;
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7) HEeHHOCTH HAYYHOT0 TIO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeM(DUKN XUMHUH KaK HAyKd, OCO3HAHMS €€ posid B (hOPMHUPOBAHHUH
paIMOHaIBPHOTO HAyYHOTO MBIINUICHUS, CO3JMaHUU IIEJIOCTHOTO TMPEACTABICHUS
00 OKpYy’KaroIeM MHUpE Kak O €AMHCTBE MPUPOJILI M YEIOBEKA, B MTO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHHS MMPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COO0H 3HAUMMOCTH XHUMHH JJII COBPEMEHHOM IMBIIIN3AINN: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH W BAXXHOW pOJIM B CO3JaHUU HOBOM 0asbl
MaTepUATbHOU KYJbTYpPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTHH MEAWIMHBI, 00CCIICUCHWN YCIIOBHHA YCIEITHOTO TPyAa M JKOJOTHUECKH
KOM(OPTHOM KU3HU KaXkI0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCIIONb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BaTh IOIydaeMbIe
3HAHMS JJIs aHajdu3a U OOBSICHEHMs SIBICHUN OKPYXKAIOIIET0 MHpPA U MPOUCXOSIINUX
B HEM M3MEHEHWH, YMEHHS JellaTh 0OOCHOBAHHBIC 3aKJTIOUYCHHS Ha OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JJAHHBIX C IEbI0 MOJIYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaAHMIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUU 1O XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3IUYHBIX cdepax MpodecCHOHATHHON
JIESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBbTATBI

MertanpeamMeTHble pe3ysibTaThl OCBOCHMS MPOrpaMMbl [0 XUMHUU Ha YpOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBbIE TUTS dbopmupoBaHus MHPOBO33pPEHNUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMIpeIMETHbIE) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHEUU(PUKY METOIOB MO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBCHHBIX HayKax (MaTepus, BEUIECTBO, DHEPIHs, SBICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (akT, IPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEJOBAHHE,
HaOII0/IeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIE yueOHBbIe JeHCTBUS (TMO3HABAaTENbHBIC, KOMMYHHKATHBHBIC,
perysaTUBHBIE), obecnieunBatomue (GopmupoBanre (yHKIIMOHATLHON TPAMOTHOCTU U
COLIMAJIbHON KOMIETEHIIUN 00y4JaomuXcs;

CIIOCOOHOCTh OOYYAIOIIMUXCSl HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUSI U YHUBEpCAJIbHbIE yueOHBIE JEUCTBUS B MO3HABATEIHLHOM
U COLIMAJIbHOM MTPaKTHUKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YU4EOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICHCTBUSMU.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
Ba3oBnle Jornueckue 1elCcTBUA:

CaMOCTOSTEIFHO (DOPMYIHUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU JCATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTb PE3YJIbTAThI JICITEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

WCII0JIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIACIATh
XapaKTEpHbIE MPU3HAKKA TOHATUA W YCTAaHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BAaTh
COOTBETCTBYIOIIME TOHATHUSA JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJI KIACCU(PHUKAIIUU BEIISCTB U XUMHUYECKUX
peaKkuui;

YCTAHABJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYACMbIMH SIBICHUSIMU;

CTPOHTH JIOTHUECKHUE PACCYXKJICHUs (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH UM IIPOTUBOPEYMS B PACCMATPUBAEMBIX  SIBJIICHUSIX,
GhopMyIUpPOBAThH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHATh B IMPOLECCE IIO3HAHUS WCMOJIb3YEMbIE B XHMHUHA CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEINIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) dJeMeHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHUUYECKOM peakiuu —
MIPU PELICHUH YY€OHBIX MO3HABATEIHHBIX M MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIBHBIE MPEACTABICHUSA [IJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

Bba3oBble uccieaoBaTe/ibCKue AeiicTBUS:

BJIAICTh OCHOBAMHU METOJI0B HAYYHOTO MO3HAHUS BEIIECTB M XUMUYECKUX PEaAKIIHil;

dopMynupOBaTh LIETM W 33JaYd WCCIEJOBAHMS, HCIIOJIB30BATh IMOCTABJICHHBIC
U CAMOCTOSITEIIBHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMUIHBHOCTU BBHICKA3bIBAEMBIX
CYKIECHUU;

BJIAJICTh HABBIKAMHU CAMOCTOSATEILHOTO TUIAHUPOBAHUS U TIPOBEICHUS YUCHUYECKIX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIILHO TPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OO0O0OIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YyJIbTAaTOB HCCICIOBAHUS, COCTABIISThH
000CHOBaHHBIN OTYET O TIPOJICITAHHON paboTe;

MpUOOPETATh OMBIT YUSHUYECKON UCCIIEN0BATEILCKON U TPOCKTHOM JIEATeTLHOCTH,
MPOSIBJISITH CIOCOOHOCTh 1 TOTOBHOCTh K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMSI.

Pabora ¢ undopmanmeii:
OpPUEHTHPOBATHCS B PANIMYHBIX MCTOYHMKAX MH(poOpMauuu (Hay4HO-NOMYJsIpHas
JUTEepaTypa XMMHUECKOTO COAEpaHMs, CIpaBOYHBIE 1MOcoOusi, pecypchl MHTEepHETA),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uHpOpMaIuu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPENeIEHHOIO TUIIa;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKu, AUarpamMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpopMalue: IPUMEHATh MEKIIpeIMETHbIE ((hU3HUECKUEe U MaTEMAaTUUECKHE) 3HAKU U
CUMBOJIBI, (POPMYJIbI, A00pEBHATYPBI, HOMEHKIIATYPY;

UCII0JI30BATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIISAHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe JeiiCTBHS:

3aJlaBaTh BOIIPOCHI TI0 CYIIECTBY OOCyKJaeMOld TEMbI B XOJAC Juajora
W/WIM  JUCKYCCUH, BBICKa3bIBaTh HACH, (OPMYIUPOBATh CBOM  IIPEIJIOKCHHS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAIMCH pe3yJIbTaTOB IO3HABATCIIBHON  JCSITEIBLHOCTH,
MOJTyYEHHBIX CaMOCTOSITCIIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIMOJTHCHHUH
XUMHYCCKOTO OSKCICPUMEHTa, IPAKTUYCCKOH padOThl IO HMCCICIOBAHUIO CBOMCTB
U3ydaeMbIX BEIICCTB, pPeall3allid Y4eOHOro NpOeKTa, W (OPMYJIMPOBATH BBIBOJIBI
10 pe3ysibTaTaM MPOBEACHHBIX HCCIICIOBAHUIA IMyTEM COTJIAaCOBAHMS IMO3UIMH B XOJ€
o0CcyXxeHrs 1 0OMEHa MHEHHUSIMHU.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIEC NeHCTBUA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOI  [MO3HABATEIbHYIO
JeSITENIbHOCTh, Ompenesss e€ [end W 3aJadd, KOHTPOJIUPOBAaTh M TIO Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEIAra€Mblil aITOPUTM JAEHCTBUN TPH BBIOJTHEHUH
y4eOHBIX W HCCIEOBATEIbCKUX 3a/lad, BBHIOMpaTh HamOoiee d(PPEeKTUBHBINA CHOCOO
UX pemieHus ¢ yd4ETOM TIONyYeHHUS HOBBIX 3HAHWA O BEIIECTBAX W XHUMHYECKHUX
peaKIMsIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JAESITENIbHOCTH HAa OCHOBE  CaMoOaHajIu3a
U CaMOOIICHKH.

[IpenmeTHbIC pe3yIbTaTh OCBOCHUS IPOrPaMMBI o XUMHAN
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHHs BKIHOYAIOT
cnenuduueckne s ydeOHOro mpeaMera «XWMHs» HAy4YHbIE 3HAHWUS, YMEHUS U
CHOCOObI ACMCTBHI MO OCBOCHUIO, MHTEPIPETALMU U MPEOOpa30BaHUIO 3HAHUM, BUIbI
JIESITEIbHOCTH 10 MOJYyYE€HHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX
YU4EOHBIX CHUTyalusiX, @ TakK€ B pPEAIbHBIX MXU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX
c Xxumuen. B mporpamme mo XumMuu npeaMeTHBIE pPe3yIbTaThl MPEICTaBICHBI 110 ro/laM
U3yUYECHHUSL.
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ITPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUsI Kypca «OpraHvueckas XUMHUsD OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME ECTECTBEHHBIX HAayK M €€ pOoJIM B OOECIEUECHHHM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJOTHYECKOM, HHEPreTUYeCKOM U MHIIEeBOU
0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DSHEPrUU, B OOECINEYEHUWU PAIMOHAIBHOTO MPUPOIONOJIH30BAHMUS,
B (hOPMHUPOBAHUM MUPOBO33PEHUS U OOIIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPas BKIIFOYAET: OCHOBOIIOJIATAIOIIHE
HOHSATHUS — XUMUYCCKHI JIEMEHT, aTOM, SIPO U 3JICKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-
aTOMHBIE OpOUTaIU, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHUSI aTOMa, THOpUIU3aAIUS
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIbHOCTh, CTENIEHb
OKHUCJICHUSI, XUMUYECKasl CBS3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YTIIepOAHBIMN
CKeJNeT, (PyHKUMOHANbHAs Tpynna, paguKall, CTPYKTypHble (opMysbl (pa3BEpHYTHIE,
COKpAIlI€HHbIE, CKEJETHBIC), HM30MEpUsl CTPYKTypHass M  MPOCTPAHCTBEHHAs
(reomeTpuueckasi, onmuueckdas), W30MEpbl, TOMOJOTMYECKHI psiji, TOMOJOTIH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKHE COCOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIECTB
A.M. DbyriepoBa, 3aKOH COXpPaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W
MpEeBpaIlEHUs] SHEPTUU TPU XUMHUYECKUX PEAKITUSX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XMMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALIUE B OCHOBE TOHUMAHUS IPUYMHHOCTH
U CHUCTEMHOCTHM XUMHUYECKUX SIBIICHHI; MPEIACTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TePMOAMHAMHUUYECKUX W KHHETHUUYECKHUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS,
O B3aMMHOM BIIMSHMM aTOMOB M TPYNI aTOMOB B MOJEKylaX (MHIYKTUBHBIA U
Me3oMepHbI 3ddexTsl, opuentanTtel | u |l poma); ¢akrtomornueckue CBEICHUS
O CBOICTBax, COCTaBe, IOJIYYEHUHM U OE30MaCHOM HCIOJIb30BAHUN BaKHEUILINX
OpPTraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JEATEIHHOCTH YeJIOBEKa, OOIIHMX
HAay4YHBIX TMPUHIMIAX XUMHYECKOTO TPOU3BOACTBA (HAa TMpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HehTH);

c(OPMHUPOBAHHOCTh YMEHHI. BBIABISATh XapaKTEepPHbIC TMPU3HAKK TOHATHMH,
yCTaHaBJIMBAaThb MX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIWE  TMOHSTHUS
MIPU OMUCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COETUHEHHUII;

c(hOpMHUPOBAHHOCTH YMEHUIA:

WCIOJB30BaTh XUMHUUYECKYID CHMBOJMKY JUISi COCTaBIICHHS MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (HOPMYJ OpraHUYECKUX
BEILECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX pEAKIUA UM PACKpPhIBATh HMX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIINI MIOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaIlEHHBIX NOHHBIX YPABHEHHUI;

U3rOTaBIIMBaTh MOJEIM MOJIEKYJ OpPraHWYECKUX BEIIECTB I WIUIIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMN: yCTaHABIUBATh MPHUHAJICKHOCTh H3YyYECHHBIX
OpraHUYECKUX BEIIECTB IO WX COCTABY M CTPOEHUIO K OINpPEACIEHHOMY KiacCy/Tpymie
COCJIMHEHUN, dagamb UM Ha3zBaHUs 1Mo cuctematudyeckoit HomeHkiatype (IUPAC) u
npueoOums TPUBHAJIBHBIE HA3BAHUS JUIsI OTACIBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AalleTWIEeH, TOJYyOJ, TJUIEPUH, OSTUJIEHTJIMKONb, (eHodn,
dbopManbaerua, ameraabAeTHi, AaleTOH, MypaBbHHAas KHCIOTA, YKCYCHas KHUCIOTa,
CTEapUHOBAs, OJICMHOBAs, NAJIBMUTHHOBAS KHUCJIOTHI, TJIMLHMH, aJaHWH, MajabTO3a,
bpyKTO3a, aHWINH, JUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHUX
COEJIMHEHUAX (KOBaJEHTHAs! U MOHHAS CBSI3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

c()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
opranndeckux BemectB A.M. byTiepoBa s OOBSCHEHUS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHYECKUE CBOWCTBA TUIIMYHBIX IMPEICTABUTENIEN PA3JIMUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJIKAJUEHOB, AJIKUHOB, apOMATHYECKHUX
YIJ€BOJIOPOAOB, CHHMPTOB, aJbJAETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CIIOXHBIX 3(UPOB, >KUPOB, HUTPOCOCAMHEHUH U aAMUHOB, AMUHOKHUCIOT, OEJKOB,
yIraeBoAoB (MOHO-, IHU- M MOJHMCAXAPHUAOB), WILIIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXJY  HUMH  YPAaBHEHUSMU  COOTBETCTBYIOLIMX  XHMHUYECKUX  PEaKUUu
C MCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI MOATBEPKIATh HA KOHKPETHBIX MPHUMEpPax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHHUH OT KPAaTHOCTH U
TUIa KOBAJEHTHOU CBA3M (G- U T-CBS3M), B3AMMHOI'O BJIMSHHS aTOMOB U TPYMI aTOMOB
B MOJICKYyJax;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HCTOUYHUKHU YTJIEBOJOPOIHOTO
ChIpbsi (He(Th, IPUPOJHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKh U MPAKTHUECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH BJIJCHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYUYHbIX METOAAaX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (pEeaibHOM U
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATH OCHOBHBIE OINEpPALUU MBICIUTEIBHOM
NESTENIbBHOCTH — AaHaJlW3 W CHUHTE3, CpaBHEHHE, O000O0IleHHe, CUCTeMaTHU3allHIo,
BBISIBJICHUE TNPUYWHHO-CIEICTBEHHBIX CBA3EH — JUISI W3YyYEHUS CBOMCTB BEILIECTB U
XUMUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHMI: BBISBISATH B3aWMOCBSI3b XUMHMUYECKUX 3HAHUN
C MOHATHUAMH U MPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MTPEIMETOB 715 OoJiee
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OCO3HAHHOI'O0 TMOHHMMAaHUs CYUIHOCTM MAaTE€pUaJIbHOrO €IMHCTBA MHpPA, MCIOJIb30BaTh
CUCTEMHBIE 3HaHUSI MO OPTraHWYECKONW XUMHH JUIsl OOBSICHEHUS M MPOTHO3HPOBAHUSA
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: TIPOBOJAUTH PACUETHI O XUMHYECKUM (QopMysiaMm U
YpPaBHEHUSIM XUMHUYECKUX PEaKIUi C UCIOJIb30BaHMEM (DU3MYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOMINX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PACU€Thl MO HAXOXKIECHUIO XUMHUUYECKOW (POPMYJIbl BEUIECTBA MO M3BECTHBIM
MacCOBbIM JIOJSIM XUMHUYECKHMX DJIEMEHTOB, MPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3oo0pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAIU3UPOBATh M OIEHUBATH
C MO3MIIMI SKOJOTUYECKON 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATEIbHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢ TmepepaboTKOM BELECTB, HCIIOJIb30BATh
MOJTYYEHHbIC 3HAHUA [JIl MPUHATHS TPAMOTHBIX PEIICHUH NpoOJieM B CHUTYaIlUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IUJIAHUPOBATH U IPOBOJUTH
XUMUYECKUN IKCIEPUMEHT (MOIyYEHUE U U3YUYEHHE CBOMCTB OPraHUYECKUX BEILECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJOPOJIOB PA3JIMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OpraHUYECKUX BELIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad [0 PACHO3HABAHHUIO
OpPraHWYeCKUX BEHIECTB) C COOJIIOJICHUEM TIpaBWJI  OE€30MacHOro  OoOpalieHus
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYyI0BaHUEM, POPMYIUPOBATH 11€1h UCCIIEIOBAHNUS,
NPEACTaBIATh B Pa3IMYHON (opMe pe3ynbTaTbl SKCHEPUMEHTa, aHAIU3UPOBaTh M
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0IaTh MpaBHJia 3KOJIOTMYECKH LEJIECOO0pa3HOro TMOBeAEHUS B OBITY
U TPYIOBOHN JEATENIBHOCTH B MLEJSIX COXPAHEHUS CBOETO 3[0POBbs, OKpYyKarouen
IIPUPOJHOM CpPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHYECKOIO JICMCTBHSI HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh  IEJIECOO0PA3HOCTh  MPUMEHEHHS]  OPraHUYECKHX  BEIIECTB
B MMPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS PUCK-TIOJIb3a;

chOPMHUPOBAHHOCTh ~ YMEHUW:  OCYIIECTBIIATH  IICJICHANPABICHHBI  TTOUCK
XUMHUYECKON HMH(pOpMAIMKM B Pa3IMYHBIX HCTOYHMKAX (Hay4yHas W y4dyeOHO-HaydHas
JuTeparypa, cpeAcTBa maccoBoil uH(opmanuu, MHTEpHET W Apyrue), KpUTUYECKU
AHAIU3UPOBamMb XUMHUYECKYI0 HH(OpMAIHIO, nepepabamviéams €€ U UCHONb308aAMb
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.

11 KJIACC
[IpeameTHbie pe3yabTaThl OCBOCHMS Kypca «OOIias M HEeOpraHWYyecKas XUMHs)
OTPaXKAIOT:
cOpPMUPOBAHHOCTh ~ NPEJACTABICHUNA: O MaT€pUAIbHOM E€AMHCTBE MHpa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTHU SIBJICHWM MPUPOJABI, O MECTE€ M 3HAYEHUU XUMHUHU

26



denepanbHas padbouas mporpamma | Xumus. 10—11 kinaccsl (yriryOnEHHBIH YPOBEHB)

B CHCTEME€ ECTECTBEHHBIX HayK U €€ poju B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHS,
B pEUICHUU MPOOJIEM 3KOJOTHYECKOM, SHEPreTUYECKOW U MHUILEBOM 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBI, CO3JaHMH HOBBIX MaTEPHATIOB, HOBBIX MCTOYHHUKOB SHEPIHH,
B o0ecrne4eHUH  pPaIMOHAIIHOTO  MPUPOJONOJIB30BaHUs, B  (POPMUPOBAHUU
MUPOBO33pEHUS M 00IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUYECKH 0OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJTHOU CPELIE;

BJIAJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUW, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATAIOIIIHE
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0UKa
atroma, S-, p-, d-aToMHbIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTroma,
rUOpuI3anus aTOMHBIX opOuTanei, VIOH, MOJIEKYIIa, BaJICHTHOCTb,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKHWCICHUS, XUMUUYECKass CBsI3b (KOBaJICHTHas,
WOHHAsi, METAJUTMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas peméTka, XUMUYecKas
peakus, pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI, MIEKTPOJIUTHIECKAS TUCCOLMALIN,
CTEIICHb JIUCCOLMAIMU, BOAOPOAHBIM IOKA3aTeNb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIIOBOM 3(PHEKT XUMHUECKOUM peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TEOpUS DIEKTPOJUTHYECKOW JAMCCOLMALINH,
nepuoandeckuii 3akon [[.M. MeHaeneeBa, 3aKOH COXpaHEHUsI MacChbl BEIIECTB, 3aKOH
COXpPAHEHHUS U MPEBPAIICHUSI YHEPTUHN MPU XUMHUUECKUX PEAKIUSIX, 3aKOH MOCTOSTHCTBA
COCTaBa BEILECTB, 3aKOH JICHCTBYIOIINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUI; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM H HAaJIMOJEKYJISIPHOM YpPOBHSX;
NPEACTAaBICHUS] O MEXaHW3Max XHUMHYECKHX peaKklui, TEepMOJUHAMHUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHUUYECKOM pPAaBHOBECUH,
pacTBOpAaxX M TUCMEPCHBIX CHCTEMaX; (DAKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAaX, COCTABE,
MOJTy4YeHUH W 0€30MacHOM MCIOJIb30BAHUM BaKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATENbHOCTU 4YeJOBEKa, OOMIMX HAy4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHWH: BBISBJISITh XapaKTEPHbIE TPU3HAKUA TOHATHM,
ycmauaenueams HUX — B3aUMOCBS3b, UCHOIb3068amMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIPU OMTMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

chOPMHUPOBAHHOCTh ~ YMEHHUS  HCIOJIb30BaTh  XUMHUYECKYIH)  CHUMBOJIUKY
Ui cocTaBieHHWs (GOpMYJ BEHIECTB U YPaBHGHUM XWMHYECKHX  PEaKIIH,
cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTICIbHBIX
BEILECTB;

c(hOPMHUPOBAHHOCTh YMEHHUS OIPEACNATh BAJICHTHOCTh U CTETICHb OKHUCICHUS

XUMUYECKHUX AJIEMEHTOB B COCTMHEHUSX, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAsI, HOHHAS,

MeTayuInYecKasi, BOJOPOIAHAS ), TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

chOPMUPOBAHHOCTh ~ YMEHHUS  OOBSICHATH  3aBUCHMOCTh CBOWMCTB  BEIIIECTB

OT BHJA XHUMHUYECKOM CBSI3M W THUMNA KPUCTAUIMYECKON pEmETKH, OOMEHHBIH
U JJOHOPHO-aKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;
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c(hOpPMHUPOBAHHOCTh YMEHUM: KJIACCHU(PUIIMPOBATh: HEOPTaHUYECKUE BEIIECTBA
[0 WX COCTaBY, XMMHUYECKHE PEaKIM{ IO Pa3IMYHbIM MpU3HAKaM (YUCIYy M COCTaBY
pearupymromnx BeIIeCTB, TEIIOBOMY J(MQEeKTy peakiuu, H3MEHEHHUIO CTeIleHEeH
OKHCJICHHUSI  DJIEMEHTOB, OOpPaTUMOCTH, Yy4YacTHIO KaTraju3aTopa H Apyrue);
CaMOCTOSITETILHO 8blO0Upams OCHOBAHUS W KPUTEPUHU TS KiIacCU(PUKAIIMU H3ydaeMbIX
BEIIECTB M XMMUYECKUX PEAKIINIA;

chOPMHUPOBAHHOCTh YMEHMS PACKpBIBaTh CMBICI IEPUOJAMYECKOIO 3aKOHa
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHWYECKHX JJIEMEHTOB IEPBOrO—YETBEPTOrO MepuoaoB lleproanueckon
cuctembl JI.MI. MengeneeBa, UCHONB3YS MOHATHUS «OHEPTETUUECKUE YPOBHUY,
«OHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE U
BO30YXKIEHHOE DSHEPreTUUYECKHUE COCTOSHHS aToMa»; OOBACHATH 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX IJIEMEHTOB U UX COCIMHEHUH T10 TIEpUOJAaM U IpyIiram
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJE€HTHbIE BO3MOYKHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUSI MX JIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHHUN. XapaKTEePU30BaTh (OMUCHIBATh) OOIINE XUMHUYCCKHE
CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB, 100MBEEpHCOamsy CyIIeCTBOBAaHNE TeHETHUECKOMN
CBSI3M  MEXKIY  HEOPraHMYEeCKHUMH  BEIIECTBAMM C  IIOMOIIBIO  YPaBHECHUU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTH YMEHUS paCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIU MOCPEACTBOM COCTABIICHHS JICKTPOHHOTO OanaHca 3THX
peaKkIuii; peakiuii HOHHOTro OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHWI; peakuui THAPOJIN3a; PEeaKIui  KOMIUIEKCOOOpa30BaHUs
(Ha IpUMEpe THAPOKCOKOMIUICKCOB IIMHKA U aJTIOMUHHUS);

c(hOpMHUPOBAHHOCTHh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX
pEAKIMKA C YUETOM MX SHEPIETUUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHYECKON pPEaKIMM B 3aBUCHMOCTH OT Pa3WYHBIX (PAKTOpPOB, a TakKe XapakKTep
CMEIIICHUS XUMHYECKOTO PAaBHOBECHS IO/ BIUSHUEM BHEUIHUX BO3JAEHCTBUM (IIPHUHIIUIT
Jle larenbe);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIINH, JICHKAIIHe
B OCHOBE TNPOMBIIIUICHHOTO TOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, OOIINe Hay4YHBIC
MIPUHITUIIBI XUMHYECKHUX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHECHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOIrO TMO3HAHUS
SBJICHUN TpUpPOABI — HAOMIOJAEHHWE, W3MEPEHHUE, MOJCIUPOBAHKUE, JKCICPUMEHT
(peayIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMbIX B €CTECTBCHHBIX HAYKaX, YMEHUS IPUMEHSATh
ATU 3HAHUS TIPU DKCIEPUMEHTAIBLHOM HCCIEIOBAHUM BEHIECTB U JIJIi OOBSICHEHUS
XUMHYECKUX SIBIICHUH, HUMEIOIIMX MECTO B NPUPOAE, MPAKTUUECKON IEATEIbHOCTH
YyeJI0BEKa M B MIOBCEIHEBHOM KU3HH,
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c(hOpPMHUPOBAHHOCTh YMEHHMS BBISBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUU
C OHATHUSAMH U TPEJICTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JIJIs OoJiee
OCO3HAHHOT'0 MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C HMCIOJIB30BAHUEM ITOHSATHI
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIApHAsi KOHIIEHTPALIMS»; MacChl BEILIECTBA
niu o0bEéMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO
U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOTO A (deKTa peakiuu; 3HAYCHUS
BOJIOPOJAHOTO ITOKA3aTeNsl PAcTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM CTEINEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHJE PACTBOpPA C OMNPEAECIEHHOW MacCOBOW JIOJEU
pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MMEET IMPHUMECH); JOJIM BBIXOJa
MPOJIYKTa peaKlnK; OObEMHBIX OTHOIIICHHUH T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITENIbHO IUJIAHUPOBATh U MPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEICHUE PeaKIMii MOHHOrO OOMEHa, IMOATBEPIKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHUX BEIIECTB, OMPEACICHHE CpPEIbl PACTBOPOB
BCIICCTB C ITIOMOINBbI0 HMHIAMKATOPOB, HM3YyYCHUE BIMSHUS PA3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaKIMy, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7lad M0 TeMaM
«Metamibe» u «Hemeramisl») ¢ coOmrogeHUEM TMpaBwil 0e30macHOro oOpaleHus
C BeleCTBaMU 1 J1a00paTOpHBIM 000pY1I0BaHHEM, (DOPMYITHPOBATH 11EJTb UCCIICIOBAHMS,
npeocmaegnsimes B Pa3NUUYHOU (opMe pe3yJbTaThl JKCIEPUMEHTA, AHAIUZUPOBANb
Y OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHMII: COOJIIOJAaTh MpaBUja TMOJIb30BAHUS XUMHUYECKOU
MOCY/IOH U JTaOOpaTOPHBIM 000pyAOBaHHUEM, OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIIUSIMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUECKU
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEIAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAKOIIEH MPUPOTHON CPEIbl U JOCTHXKCHHUSA €€ YCTOMYHUBOIO
Pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OpPTraHU3MBbI
OIPEJICIEHHBIX HEOPTAaHUYECKUX BELIECCTB, MIOHMMAas cMbIc noka3arens [1K;

c(hOPMHUPOBAHHOCTh  YMEHHUI:  OCYIIECTBJIATh  IIEJICHANPABICHHBIM  TTOMCK
XUMHUUYECKON HH(pOpMAIMK B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W y4eOHO-HaydHas
JUTEpaTypa, CpeAcTBa maccoBoil uHpopmaruu, MHTEpHET W Apyrue), KPUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYH0 HH(oOpmaluio, mepepadarbiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.
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10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBEIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TeEM [IporpammHOE copepraHue
/11 4acoB o0ydJaronmxcs

y4e0HOTO IpeaMeTa

Pa3n

ea 1. Teopernyeckue ocH

OBbI OpFaHH‘IeCKOﬁ XUMHH

1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus crpoeHus
OpraHUYECKUX
COEJTMHEHUN

A. M. bytnepoBa

8

[IpenmMer u 3HaUE€HHE OPraHUYECKOM
XUMUH, IPEACTABICHUE O MHOTOOOpa3nuu
OpPraHUYECKUX COEAMHEHUN.

DJEKTPOHHOE CTPOSHHE aTOMa YIiIepoa:

OCHOBHO€ U BO30YKJIE€HHOE COCTOSIHHUSL.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCAMHEHUAX. TUIIBI
rUOpUIU3AIMK aTOMA yTIepoa.
Mexanu3Mbl 00pa3z0BaHMs KOBaJICHTHOM
cBs3U (OOMEHHBII U JIOHOPHO-
aKLeNTOPHBIN). TUMBI TepeKphIBaHUS
aTOMHBIX OpOUTaJEH: G- U T-CBS3H.
OnunHapHasi, ABOMHAs U TPOHHAs CBS3b.
CriocoObl pa3pbiBa CBsI3el B MOJICKYJIax
oprannueckux Bemects. [TonsTue

0 cBOOOJTHOM paauKale, Hykieoduie u
anekTpodure.

Teopus CTpOEHUS] OPraHUYECKUX

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUH (BBIIEISATh UX XapaKTepPHBIC
MIPU3HAKU) U IPUMEHSTH ITH MOHSITHUS
IIPY ONHCAHUH COCTaBA U CTPOECHUS
BEILECTB, IJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
PackpsIBaTh CMBICH MIOJIOKEHU N
TEOPUH CTPOEHUSI OPTAHUYECKUX
BemectB A. M. byrnepoBa u
MPUMEHSTH UX I OObSICHEHUS
3aBHCUMOCTH CBOMCTB BELIECTB

OT COCTaBa U CTPOCHHS.
Hcnonbp30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPraHUYECKHIX
BEILECTB.

Onpenensitb BUAbI XUMHUYECKOM
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE PA3BUTHUE — CTPYKTypPHAs
TEOpPHUsI OPraHUYECKUX COCTUHEHHM.
3HauYE€HHUE TEOPUU CTPOCHHUS
OPraHNYECKUX COCTMHECHUM.
MounekysipHbI€ U CTPYKTYpPHBIE
dbopmybl. CTpyKTypHBIE (OPMYITBI
Pa3IMYHBIX BUJOB: pa3BEPHYTas,
COKpAILlCHHAsI, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IpOCTPAHCTBEHHASI.
DneKTpOoHHBIE 3P PEKTHI B MOJIEKYIaxX
OPTaHUYECKUX COCTUHECHUN.
NHayKTUBHBINA 1 ME30MEPHBIN (D PEKTHI.
[Ipencrasnenue o kiiaccupuxkauu
opranudeckux Beuniects. [IoHsTHe

0 GyHKIIMOHAIBHOM rpymie. ['omosorus.
I'omonornueckue psapl. Homenkiarypa
OPraHUYECKUX COCIUHECHUN
(cucremaTnyecKasi U TPUBUAJIbHBIE
Ha3BaHU).

OcobeHHOCTH U KiTaccuUKalus
OpraHUYEeCKuX peakiuii. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPraHUYECKOU XUMUHU.
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpalleHMii:

CBsI3U (OJMHAPHBIC, KPATHBIE)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh PoJib U 3HAYCHUE
OpPraHUYECKON XUMHUHU B PEIICHUN
POOIIEM DKOTOTHIECKOM, TUIIICBOM
0€30MacHOCTU, B Pa3BUTHH
MEUITUHBI, CO3/ITAaHNN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHAIILHOTO
IPUPOIONIONIE30BAHUS;
IIOATBEPKAATH €€ CBA3b C APYTUMU
HayKamH.

Hcnons30BaTh Moaenu
OpPTraHUYECKUX BEIICCTB

JUTS] UJUTEOCTPALIMH UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHMSI.
HaGnronaTe u onuceiBath
JIEMOHCTPAIIMOHHBIC OTIBITHI,
IIPOBOJIUTH U OIKMCHIBATH
71a060paTOPHBIE OIBITHI
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e JleMOHCTpauuu:

— O3HaKOMJIEHUE ¢ oOpa3amMmu
OpTraHUYECKUX BEIIECTB U MaTEPHATIAMH
Ha UX OCHOBE;

— OIIBITHI MO MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IPY HarPeBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlabopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHHUE MOJICKYJI
OpraHUYeCKUX BEIIECTB

Hroro no pazgeny

Paszn

e 2. YIJ1eBoaopo/abl

2.1

[IpenenbHbIe
YTIEBOAOPOABI —
AJIKaHBI, TUKJIOATKAHBI

AusikaHbl. 'oMOJIOru4ecKuii psiji aIKaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB, SP3-TMOpHAN3aLUS ATOMHBIX
opOuTanei yrieponaa, G-CBA3b.
Kongopmepor. Dusndeckue cBOKMCTBA
AJIKQHOB.

XUMHUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelIeHusl, U30MepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupose. Criocoos
MOJTYYEHHUS U IPUMEHEHUE aJTKAHOB.

Bragets n3yuyaeMbIMU XUMAYECKUMH
MOHSITUSIMH.

BrigBisITE XapakTepHbIe TPU3HAKH
MOHATHH, YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOIH30BAThH
COOTBETCTBYIOIIHE MTOHATHS

IIPY OTTMCAHUH COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCJIMHEHUN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsS COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKeJICTHOM) (hOpMYJT YTIIEBOJOPOIOB.
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Huknoankauel. Ob6mas popmyna,
HOMEHKJIATypa U U30MEPHSI.
Oc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
IIUKJIO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAaH,
[IUKJIOTEKCaH) IUKI0aTKaHOB. CIIOCOOBI
MOJIYYCHHS ¥ IPUMEHEHHUE ITUKII0ATKaHOB

2.2

Henpenenbusie
YTIEBOIOPOBL:
AJIKEHBI, AJIKAIUEHBI,
AJIKVHBI

14

AJikeHbI. ['OMOTOrnYecKui psiji aIKEHOB,
obmast opmysia, HOMCHKJIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX opOuTanen
yIliepoJia, 6- U m-CBA3U. CTpYKTypHas U
reoMerpuueckas (yuc-mparnc-) H30MepHsl.
du3nYecKrue CBOMCTBA aJIKCHOB.
XUMHUYECKHAE CBOMCTBA: PEAKIINU
MIPUCOCINHEHHUS, 3AMEIICHUS

B (--TIOJIO’KEHUE TP IBOMHOM CBSI3H,
MOJIMMEPU3AINA U OKUCIICHUA.
lIpedocmasnenue o mexanuzme peaxkyuu
INeKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakiMu Ha JIBOMHYIO CBS3b.

CnocoObI TToTyYeHUs U TPUMEHCHHE
aJIKCHOB.

Ankanuensl. Knaccudukanus
AJIKaJINEHOB (COMPSKEHHBIE,

YcTaHaBnuBaTh MPUHAJICKHOCTD
BEIIECTB K OIPE/IeIECHHOMY KJIacCy
yTIEBOAOPOJIOB IO COCTaBY U
CTPOCHHUIO, Ha3bIBaTh MX
10 CUCTEMAaTH4YE€CKOH HOMEHKIIATYPE;
PUBOIUTH TPUBUAIILHBIEC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTEICH
yTJI€BOAOPOIOB.
Ornpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yTJI€BOJI0POJIOB
(KOBaJIeHTHasI HEMOJSIpHAs U
NOJISIpHAsA, G- U TT-CBSI3b).
[ToaTBepkaaTh Ha KOHKPETHBIX
IpUMEpPax XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CITOCOOHOCTH
YTIIEBOIOPOIOB OT KPaTHOCTH U TUTIA
KOBAJICHTHOM CBSI3M (G- U T- CBSI3N),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJIaX; a TAKXKe
OT 0COOCHHOCTEH pean3aruu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKIUH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEHUE, PU3NYECKHUE U
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJTyUEHUS YTIEBOIOPOIOB,
IpUHAIIEKANINX K PA3TUYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
OcoOeHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB, 1,2- u 1,4-npucoevuHeHNE.
[Tomumepusanus CONPsKEHHBIX JUECHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJUCHOB.

AuikuHbl. ['OoMOnOTHYECKUI Pl AJTKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
AJIKUHOB, SP-THOPUIU3AITNS DICKTPOHHBIX
opOuTasnei aroma yriepojaa. Gusudeckue
CBONMCTBA AJIKMHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCIMHEHHUS, TUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA aJIKUHOB, UMEIOIIINX KOHIIEBYIO
TPOMHYIO CBA3b. KauecTBeHHBIE peakunu
Ha TPOWHYIO CBA3b.

CnocoObI nmosydeHus: 1 MpUMEHEHUE
AJKUHOB

2.3

ApomaTudeckue
YTJIEBOIOPOAbI (ApEHbI)

ApomaTHyecKue yrieBoI0POIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmya, HOMEHKIIATYpa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI OEH301a.

KJ1accam.

BbISBISTE FTEeHETUUECKYIO CBA3D
MEX]y YTJIEBOJAOPOIAMH PA3TUYHbBIX
KJIACCOB U OJATBEPKAATh €€ HAITUYUE
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMHUYECKUX PEeAKIU

C UCTIOJIb30BaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HCTOUHUKHU
YIIEBOAOPOAHOTO ChIPbs (HEPTH,
IPUPOJIHBIN T'a3, yroJib), CHOCOOBI X
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TIOYyYaeMBbIX IIPU ITOM
HPOIYKTOB.

Hcnonb30Bath 00111€HAYyYHbIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHUPOBAHWH, IPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
sKcrepuMenTa (J1abopaTtopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh ipaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUH

IIPU UCTIOJIb30BAHUN XUMUYECKOM
NoCyAbl M 000PYIOBaHUS, a TAKKE
npaBuiIaM 0OpaleHus ¢ BEIIeCTBaMU
B COOTBETCTBUM C UHCTPYKLUAMU
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Ipasuno apomamuunocmu, npumepwl
APOMAMUYECKUX COeOUHEHU.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOI0B OCH30JIa.
Peaxyuu snexmpogunvrnozo 3amewenus.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JICMCTBUH 3aMECTUTEJICH B OCH30ILHOM
KOJIBIIE HA TIPUMEPE aTKUITbHBIX
paanKagoB, KAPOOKCHIILHOM,
TUAPOKCUIBLHBIN, aMUHO- M1 HUTPOTPYIIIL,
aTOMOB T'aJIOT€HOB.

OC00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. Iloaumepuzarus ctuposna.
CriocoObl MoyYeHUs U TPUMEHEHUE
apoOMaTUYECKUX YTIIECBOAOPOIOB

2.4

IIpupoaHbIE UCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadboTkKa

[Tpupoausiii ra3. [lonytHeie HeTsHBIE
ra3el. HedTs u e€ mpoucxoxaeHue.
KameHHblii yroJib 1 MPOAYKTHI €T0
nepepadboTKU.

CnocoObl nepepaboTku HeTH:
MEPErOHKAa, KPEKUHT (TEPMHUYECKUIA,
KaTaJIUTUYECKUI), pUPOPMUHT, TUPOIIU3.
[IponyxTsl mepepaboTku HeDTH,

BBITNIOJIHEHUS JTAOOPATOPHBIX OIIBITOB
U TIPAKTUYECKUX padboT

10 TIOJTyYE€HHIO U H3YYEHHUIO
OpraHUYECKUX BEUIECTB.
[IpencraBisTe pe3ynbTaTsl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOLIUX
peaKIMii U 1es1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHUS

JUTSI ONIPEACIIEHUS MOJIEKYJIIPHON
dbopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YPAaBHEHHMIO XUMUYECKOHN PEaKIINH
Y TI0O MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CrOpaHusl.

CamMOoCTOSATENBHO IIJIAHUPOBATH U
OCYULIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCT;
IPUHUMATh aKTUBHOE y4acTHE

B IPYNIOBON y4eOHOH 1eATeNbHOCTH
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UX MPUMEHEHHE B TPOMBIIIITICHHOCTH

U B OBITY.

['eHeTHdecKast CBSA3b MEXTY Pa3IMIHBIMHU
KJIaCCaMH yTJIEBOJOPOIOB

2.5

["asmoreHnpon3BOIHBIE
YTJIIEBOIOPOOB

DNEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peaxinu 3amMenieHus rajoresa

Ha TUJIPOKCHUJI, HUTPOTPYIIY,
UAHOTPYMIY, AMUHOTPYTIITY.

JleficTBUE Ha raJIOr€HIIPOU3BOTHBIE
BOJITHOTO ¥ CIIUPTOBOI'O pacTBOpa
miesoun. Baumoaeicreue
JINTaJOreHAJIKAHOB C MAarHUEM M ITUHKOM.
[TonsiTHe 0 METAIOOPTaHUYECKUX
coenuHeHusx. Mcrons3oBaHue
rajOreHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3€E.

JKCIePUMEHTAIbHbIE METObI
HU3y4YeHHUs BelIeCTB M UX NpeBPallleHHii:
e JleMOHCTpanuu:

— JeMoHcTpanus GU3NIECKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

— Ka4eCTBEHHBIC PEaKIINHU
YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB
(o6ecuBeurBaHrE OPOMHOM UITU MOTHOM
BO/IbI, PACTBOpA MEPMaHraHaTa Kajus,
B3aMMOJICHICTBHE alleTHUJICHA
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C aMMHUAYHbIM PACTBOPOM OKCHJIA
cepedpa);

— 00pa3ipl mIacTMace, KayqyKoB U
PE3UHBI;

— xostekiuu «HedTe» u «Yromby;

— BuaeopparmeHT «Bynkanuzamus
PE3UHBD.

e JIlaGopaTOpHBIE OIBITHI:

— O3HaKOMJIEHHE ¢ 0Opa3LaMu
MJIacTMAacC, KAyIyKOB U PE3UHBI;

— MOJIETTUPOBAHHUE MOJIEKYJ
yIIEBOAOPOIOB U
raJlOreHONPOU3BOIHBIX;

— MOJy4YeHHE MeTaHa U U3yUYeHHE ero
CBOICTB;

— IIOJYUYCHHC allCTUJICHA U U3YUYCHHC €TI0

CBOMCTB.

e [IpakTiueckue paboThI:

Ne 1. TlonyueHue 3THIIEHA U U3yYEHUE
€ro CBOWCTB.

e PacuérHble 3anaun:

— OIIpeleNICHUE MOJIEKYJIIPHOU
(bopMyIIbl OPraHUYECKOro BEIECTBA

I10 MaCCOBBIM J0JISIM dTOMOB 3JICMCHTOB,

BXOJAIIHUX B €T0 COCTAaB,

37



denepanbHas padbouast nporpamma | Xumus. 10—-11 knaccsl (yriryOiIE€HHBIH YPOBEHB)

— HAXO0XICHUE MOJICKYJIIPHON (POPMYITBI
OpPraHMYECKOTO COEIUHEHHS 110 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

Pacy€ThI MO yPaBHEHUIO XUMUYECKOU
peakuu

Hroro no pazgeny
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Paznen 3. Kucsopojacoaep:kauiue opraHudecKkne coeTHHEHHsI

3.1

Cruptel. Denon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJieky (Ha mpumMepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30MepHs,
HOMEHKJIaTypa U KiaccupuKaIus
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHUYECKHE CBOMCTBA: PEAKIIUU
3aMelIeHusl, IeTuIpaTaliu, OKUCICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiusi Ha OTHOATOMHbIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATAHOJIa U METAHOJIa HA OPTaHU3M
yenoBeka. CriocoObl MOJy4YeHus U
IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 2¢upsl, HOMEHKIIATYpA U
nzomepust. OcCOOeHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICT M3y4aeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTEPHbIE
MIPU3HAKN) U IPUMEHSITH ITH MOHSITHUS
MIpY ONMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, IS OOBSICHECHUS
OT/ICJIBHBIX (DAKTOB U SBJICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
(hopMYII KHCITOPOICOASPIKAIIIIX
OPTaHUYECKHX BEIIECTB.

Y cTranaBnuBaTh NPUHAJICKHOCTD
KHCJIOPOJ0COIepIKALIIX
OpraHUYECKUX BEIECTB

K OIIPEAECICHHOMY KJIacCy IO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOM HOMEHKJIATYypE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS
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MHOT0aTOMHBIEC CITUPTHI: STUICHTITUKOIb
1 TinepuH. OU3NYecKue U XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KHUCIIOTaMH,
KaueCTBEHHAsI PEaKIUs

HA MHOTOQTOMHBIE CITUPTHI.
DU3NOJIOTUYECKOE ICUCTBUE

Ha opraHu3M 4yesnoBeka. CriocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3aUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadgectBennsie peaknuu Ha (HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIYYCHUS U PUMEHEHHE (eHoa.
denondopMampaeTHIHAS CMOJIA

3.2

KapGonunbHbie
COCIMHEHUS:
aJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

Crnoxubie 3¢upsbl.
Kupsbl

21

KapOonuinbHble COeMHEHUS: alTbJICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHNUE
KapOOHWJILHOM TPYTIIIHI.
I"'omosnoruueckue psiabl anbAETHIOB U
KETOHOB, 00111as1 hopMmyIia, U3oMepus

Y HOMEHKJIaTypa. Pu3nyecKue CBOMCTBa
albJETUI0B U KETOHOB.

OT/ICJIbHBIX MIPEACTABUTEIICH

KM CJIOPOJICOJICPKAIIMNX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEeHue, PU3nIecKue u
XAMHUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI TIOJTYYCHHMSI IPEICTABUTEIICH
Pa3JIMYHbBIX KJIACCOB
KHCJIOPOJCOJIEPKAIIUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXKTy HUMH U TTOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax xapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
KHUCIIOPOJICOACPKAITUX
OpPTraHUYECKUX BEILIECTB

OT (DYHKIITMOHAJILHBIX TPYIII

B COCTaB€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaxX; a TaKKe

OT OCOOEHHOCTH peaan3aiuu
Pa3JIMYHBIX MEXaHU3MOB MPOTEKAHUS
peaKuuu.

OnuceIBaTh COCTaB, XUMHUECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedocmasnenue o mexanuzme peaxyutl
HYKIIeOQUIbHO20 NPUCOEOUHEHUS.
OkucrieHue anpJIeruoB, KaueCTBEHHbIE
peakuuu anpaerunoB. Crnocoob
MOJTYYCHUS U TPUMEHEHUE AJIbJIETU/IOB U
KETOHOB.

OIHOOCHOBHBIE MPEAEIIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHUSI MOJIEKYJ KapOOHOBBIX KUCIIOT.
N3omepus u HomeHknarypa. dusnyeckue
CBOWCTBA, BOAOPOIHBIE CBA3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
pEeaKIuu C y4aCTHEM YTIIEBOIOPOJIHOTO
paaukana.

[TonsiTHEe O MPON3BOHBIX KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE 3(DUPBI, aHeuopuobl,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHOU
KHUCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHbIX U
apoOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTpOCHHE U TPUMEHEHHUE )KUPOB U
yTJIEBOIOB, XapaKTEPH30BATh UX
3HAa4YCeHHUE JJIs1 KUZHEICATEIbHOCTH
OpPTraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha J)KMBbIE OPraHU3MbI OTPEIETICHHBIX
KHCIOPOACOAEPIKALIIX
OpPTaHMYECKUX BEIIECTB U MOACHATH
Ha MpUMepax crocoObl YMEHBIICHHUS
¥ TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBHS HA OPTAaHU3M YEJIOBEKA.
Hcnonb3oBath oOLIEHAYYHbIE
METO/IbI TTO3HAHUS

IPU CaMOCTOSITEIIBHOM
TUTAHUPOBAHUH, IPOBEICHUH U
OMHCAaHUU XUMUYECKOTO
JKCIIEPUMEHTA (JJabopaTopHbIE
OMBITHI ¥ MPAKTHYECKUE pabOTHI).
CrnenoBaTh ipaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCyABl M 000PYIOBaHUS, a TAKIKE
paBuUiaM 0OpaIlleHUs C BEIIeCTBAMU
B COOTBETCTBUH C MHCTPYKLIUSIMU
BBINOJIHEHHSI Ta0OPATOPHBIX OTBITOB
U IIPAKTUYECKUX padboT

0 TIOJTYYEHUIO U U3YyUCHHIO
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[IpencraBuTenu BHICIIMX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBAs, NaJIbMUTUHOBAS,
OJICUHOBAs, TUHOAEBASL, TUHOIHO8As
KUCIOTHL. CrIocOOBI OyUYEeHUS U
pUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnoxusle 3¢upsbl. ['omonorudyeckuit psj,
obmas hopmyna, H3oMepus u
HOMEHKJIAaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKUE CBOMCTBA JKUPOB: THIPOJIU3
B KMCJIOW U LIEJIOYHOU Cpelax.
Oco0EHHOCTH CBOMCTB KHUPOB,
coJiepKalInX OCTaTKUA HeNpPeaeabHbIX
KUPHBIX KUCTOT. JKUpHI B IpUPOJIE.
MpbuT4 KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOMoIIee aencTBue. [lonsmue
0 CUHMEMUYECKUX MOIOWUX CPEOCNEAX

(CMC)

3.3

YrineBoasl

OO6m1as xapaKTepUCTUKa yTIIEBOIOB.
Knaccudukanus yrneBogaos (MOHO-, 1u-
U TIOJTCaXapuibl).

Monocaxapuapl: r1r0K03a, GpyKTO3a,
pub03a, rajJakTos3a, 1e30KCupuodo3a.
duznueckre CBONCTBA U HAXO0XKICHUE

B nnpupoe. Dorocunres. Onmuueckas
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoeKy bl

OpraHMYECKHUX BELIECTB.
[IpencraBisaTh pe3yIbTaThl
SKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOIINX
peaKLMii U 1eJ1aTh BBIBOIBI HA UX
OCHOBE.

[IpoBOANTH BEIUKCICHUS

JUTSI ONIPEACIIEHUS MOJIEKYJIIPHON
dbopMyJibl OPraHUYECKOTO BEIIECTBA
110 YPAaBHEHHUIO XUMUYECKON pPEaKINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €r0 COCTaB,
a TaK)Ke Ha OINPEEIICHUE OJIN
BBIX0/Ia IPOJYKTa pEaKIuu

OT TEOPETHUYECKU BO3MOYKHOTO.
CamMOoCTOSATENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTb;
IPUHUMATh aKTUBHOE y4acTHE

B IPYIIOBON yueOHOU AEATEIbHOCTH
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2NI0K03bl, npoekyuu Xeyopca, o- u -
aHomepbl 2NI0KO3bl.

XUMHAYECKHUE CBOMCTBA IITIOKO3BL:

C YYaCTHUEM CIUPTOBBIX U aJIbJACTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IprMeHeHue rI0KO3bI, €€ 3HAYCHUE

B KU3HEEATEIBHOCTA OpPTaHU3Ma.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTaHABJIMBAIOIIME TUCAXAPU/IBI.
I'mpponus caxapo3bl. Haxoxnenue

B MIPUPOJIC U MIPUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, IIMKOTEH U
nesuoao3a. CTpoeHne MakpoOMOJIEKYT
KpaxMalia, TJIMKOT€Ha U IEJUTF0JI03BI.
du3nvecKre CBOICTBA Kpaxmaina u
HEJUTIOI03bl. XUMUYECKHUE CBONCTBA
KpaxMasia (TUIpoJIn3, KaueCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesuoa036l). [lonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN LIETIK).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4YeHHUs BelleCTB M UX NpeBPallleHHii:
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e JleMOHCTpauuu:
— CBOMCTBA CIUPTOB: pAaCTBOPUMOCTD
B BOJIC, B3aUMOJICHCTBHUE ATAaHOJIA

C HATPHUCM, OKHUCJICHHUC 3TUJIOBOI'O CIIMPTA

JTUXPOMATOM KaJivs (BO3MOMKHO
MCIIOJIB30BaHUE BUICOMATEPHUAIOB);

— KayeCTBCHHbBIC PEAKIIUHU aJIbJETUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuioM meau(1l);

— XHMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOU KUCJIOTBI.

e JlabopaTOpHBIE OTBITHI:

— peaxuus riaulepuHa ¢ THAPOKCHIOM
menu(Il);

— OKMHCJICHUE 3TUJIOBOTO CITUPTa

B aJIbJIETU]] PACKAJICHHON MEIHOMN
MTPOBOJIOKOI;

— B3aMMOJICHCTBUE PACTBOPA TJIFOKO3bI
¢ ruapokcugom meau(1l);

— B3aUMOJECHUCTBUE KpaxMalia C UOJIOM.

e [IpakTrueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3ana4 no Teme «CrupThl U GEHOIIbIY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3anad o Teme «KapOoHOBbIE KUCTIOTHI.
CnoxHble 3¢upb.

e PacuéTHbIe 3a/1a4U:
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— OIpeneneHNe MOJICKYIIIPHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(oO0BeMy) IPOTYKTOB CrOpaHus;

0 KOJIMYECTBY BellleCTBa (Macce,
00bEeMY) MPOYKTOB PEAKIIUH W/UITH
HCXOJTHBIX BEIIECTB;

— pellleHHue PacuETHBIX 3374

Ha OIpeIeNICHNE TOJIM BBIX0/1a IMTPOTYKTa
pPEaKIUK OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazgeny

41

Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1

AMMWHBI.
AMUHOKHUCIOTHI. benku

12

AMWHBI — OPraHUYECKHE MMPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue momekyn, oomast popmya,
H30MepHUsi, HOMEHKIaTypa v (pU3n4ecKue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOU KUCJIOTOM.

Conm anKujIaMMOHUSL.

AHWINMH — NIPEJICTaBUTETh aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3auMHOe BIMSHUE TPy

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTePHBIC
MPU3HAKU) U IPUMEHSTH ITH MOHSITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbp30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMN )
dbopmyI1 a30TCOAEPIKAITUX
OpraHUYeCKHUX BEIIECTB.

Ornpenensatb NPUHAICKHOCTD
a30TOCOEpPKAIIHNX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XUMHYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHUJIUH.

CnocoObl oy4YeHue v NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30J1a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHHH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, iu3ut, yucmeur. Onmudeckas
uzomMepusi AMUHOKUCTION:

D- u L-amunoxucromor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHMYECCKUX COSTUHCHHM,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MMENTHIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JICHATYypaIlusl, Ka4eCTBCHHBIE PEAKIIUU

Ha OCJIKH.

K OIPEICIICHHOMY KJIACCy MO COCTaBY
U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYypPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTJEIBHBIX MIPECTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
IpUMEHEeHHE, GU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
MpeACTAaBUTENIEH a30TCOAePIKAIIUX
COCTUHEHU.

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHEBIC CBOMCTBA OCJIKOB;
MOSICHSTh Ha MpUMEpax 3HaAUCHUE
O€JIKOB JIJI1 OpTaHU3Ma YeJIOBEKa.
[IpoBOANTH BRIUMCTICHUS

JUJISL OTIPEJICJICHUST MOJICKYJISIPHOM
(GhopMYyJIbl OPraHMYECKOTO BEIIECTBA
110 MAcCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOISIINX B €r0 COCTaB,
a TaK>Ke 10 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

Hcnonb30BaTh 00IIICHAYYHbBIC
METObI TTO3HAHUS

MPU CaMOCTOSITEIIbHOM
MJIAHUPOBAHUM, TPOBEJACHUU U
OIKMCAaHUHU XHUMHUYECKOr0O
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llonamue 06 azomcooeparcawjux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocnoeanus. Hykneunoswvie kuciomol:
cocmas, cmpoetue u OuoiocuuecKoe
pob.

JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpalleHmii:
e J/[emoHCTparuu:

— pacTBOpeHUE OCJIKOB B BOJIE;

— JeHarypaius OeJIKOB IPU HarPEBAHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue paboThI:

Ne 4. Pemienue skciepuMeHTaIbHbBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYECKUE COCTUHEHUS;

Ne 5 Penrenue skciepruMeHTaTbHBIX
3aza4 1o teme «Pacrio3zHaBanue
OPTaHUYECKUX COCAUHCHUIN.

e PacuéTHbIe 3a/1a4U:

— OIpeleIeHNne MOJIEKYIIIPHON
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JIOJISIM @TOMOB 3JIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB; MO Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

10 KOJIMYECTBY BELIECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TPAKTUYECKHUE PAOOTHI).
CamMOoCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIISITH CBOIO
MIO3HABATEIIbHYIO JIESTEIbHOCTD;
IPUHUMATh AKTUBHOE Y4aCTHE

B IPYNIOBOM y4eOHOM NeATeTbHOCTH
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00bEMY) MPOJYKTOB PEAKIIUH

W/WTT UCXOHBIX BEIIECTB;

— pelIeHre pacyETHBIX 3a1a4

Ha OTpeieNIeHUE JJOIHU BBIX0/Ia MPOAYKTa
pPEeaKIHu OT TEOPETUICCKHA BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BeicokoMosIeKYJISIPHBIE COCANHEHUS

5.1

BricokomonekysipHbIe
COECIMHEHUS

6

OCHOBHBIE OHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHSIA
MoJIeKyJIspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN — MTOJIMMEPU3ALUS U
noJIMKoHieHcauus. [Ilpedcmasnenue

0 cmepeopezyIapHOCmU U
HAOMOJEKYIAPHOU CMPYKMype
nOIUMEPOS, 3A6UCUMOCHIL CEOUCME
HOUMEPOS OM UX MOJEKYIAPHO20 U
HAOMOJNEKYIAPHO20 CIPOEHUSL.
[TomumepHbie MaTepuansl. [Inactmaccesl
(MOJMATUIICH, TTOJIUIIPOTHIIEH,
MOJIMBUHWIXJIOPU/I, TOJIUCTUPOII,
MOJIMMETUIIMETAKpUIIaT, HOJTMKAPOOHATHI,
nonvdTHIeHTepedTanaT). Y TUIN3alus u
nepepadoTKa MIaCTHKA.

DnacToMepbl: HaTypaibHbIH,

Biragers n3yyaeMbIMU XUMUYECKHUMHU
HNOHATUSAMU: PACKPBIBATh CMBICIT
U3y4aeMbIX OHATUN U IPUMEHSTh
3T MOHATHS IIPY OIMCAHUU COCTaBa
U CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSCHEHHUSI OTJEIBHBIX (PAKTOB
Y SBJICHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIs1 COCTaBJICHUS
CTPYKTYPHBIX (pOpPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKLINH MOJUMEPU3ALAU
Y TIOJINKOH/ICHCALIHH.

OnuckIBaTh COCTaB, CTPOCHUE,
OCHOBHbIE CBOMCTBA U PUMEHEHNE
Kay4yKoB, HanOoJiee
pacnpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBath 0011I€HAYYHbIE
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CUHTETUYECKHE KayuyKH (0yTaIueHOBBI,
XJIOPOIPEHOBBIMN, U30ITPEHOBBIN) U
CUJIIMKOHBI. Pe3uHa.

BonokHa: HatypalibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH W JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(menoHn, Kesnap, 31eKmponposoosujue
noaumepsl, buopasiazaemvie NOJUMEPbLL).
JKCrepuMeHTATIbHbIE MeTOAbI
H3Y4YCHMS BELeCTB U UX NPEeBPALCHHIT:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKOB.

e [IpakTiueckue paboThI:

Ne 8. Pemienue skcriepuMeHTATbHBIX
3a1a4 no teMe «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOH»

METObI TIO3HAHHUS
IPU CAaMOCTOATEIHLHOM
IUTAHUPOBAHUU, TPOBEICHUH U
OTMCAaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI M IPAKTUYECKUE PaOOTHI)

Hroro no pazneny 6
OBILEE KOJIMYECTBO 102
YACOB 11O ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne Kommuectso OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pa3n

ea 1. Teopernuyeckue ocH

OBbI XMMHUH

1.1

Ctpoenue atoma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SIEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUC/IA.
DHepreTuuecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). PacnipeneneHue 3IeKTpoOHOB
110 aTOMHBIM OpOUTAJISIM; HPUHYUN
MUHUMYMA 3Hepeuu, npunyun Ilaynu,
npasuno XyHoa. INeKTPOHHbIC
KoH(pUrypamnuu atoMoB daeMeHToB [ — IV
NIEPUOJI0B B OCHOBHOM U BO30YXJIECHHOM
COCTOSTHUH, DJIEKTPOHHbBIC KOH(DUTYpaITUU
MOHOB.

Tlousmue 06 3Hepeuu uonuzayuu,
SHepauU cpooCcmea K dJ1eKMmpoHy.
DNEeKTPOOTPULIATEIIBHOCTD.
[Tepnonnueckuii 3axkoH u [lepuoanyeckas

PackpbiBaTh CMBICIT H3ydaeMbIX
MOHSATUH (BBIIEIATh UX XapaKTepPHBIC
MIPU3HAKH ) U IPUMEHSITH OTH TTOHATHS
IIPU OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBSICHECHUS
OTJETHHBIX (DAKTOB W SIBIICHHIA.
PackppIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. Menaeneena u
JTEMOHCTPUPOBATH €r0
CHUCTEMaTH3UPYIOIIYIO,
O0OBACHUTENIbHYIO U
MPOTHOCTHYECKYIO (YHKITUU.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U
BO30YKJIEHHOM COCTOSTHUH ) U HOHOB
XUMHUYECKUX 3JIeMEHTOB | — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHS
S-, p-, d-3J1eKTPOHHBIC OPOUTAIIH,
DHEPTreTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
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cUCTeMa XMMUYECKHUX JIEMEHTOB

JI.1. Menpneneena. CBs3b
[Tepunoanueckoro 3akoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMM ITPOCTBIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa J/[.11. Menneneena.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUsI BelleCTB M UX NMpeBpPalleHMii:
e J/[emoHCTpaIuu:

— Buabl Tabsun «llepuoanueckas
CHUCTEeMa XMMUYECKHUX JIEMEHTOB

J.1. MennaeneeBa»

W3MEHCHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCOUHCHUMN

10 TIEpUOJIaM U TpyIinam
[leproanueckom CUCTEMBI

. 1. Menneneera

1.2

CtpoeHue BellecTna.
Mmuoroo6pasue
BCIIICCTB

11

XuMu4deckas cBsi3b. Buapl XuMuueckomn
CBSI3U: KOBaJICHTHAS, MOHHAS,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHNs KOBaJICHTHOM CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJIEHTHOU CBs3U. KpaTHble CBs3H.
BopopoaHas cBsizb. MeXMONEKYIIAPHBIE
B3aHMOJICHCTBUS.

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHSATHUH (BBIJICTISTH UX XapaKTEPHBIE
MIPY3HAKHW) U IPUMEHSATh 3TH MOHSATHUS
MIPU OTMIMCAHUU COCTaBa U CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OnpenensTb BUIbI XUMAYECKOM
CBSI3M (KOBaJICHTHOM, HIOHHO,
METAJJTUYECKOM, BOJIOPOTHOM )

B COCIUHEHUSX, THII
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BaJleHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opbumaeti. CBsI3b 3JEKTPOHHON
CTPYKTYPBI MOJEKYH C UX
r€OMETPUYECKUM CTPOECHUEM

(Ha mpUMepe COEUHEHUH 3JIEMEHTOB
BTOPOTO TIEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coennHeHnX. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTEIb,
murasasl. KoopauHannoHHOE 4uco.
HomMenknaTypa KOMIUIEKCHBIX
COEIMHEHM. 3HaYEHUE KOMIUIEKCHBIX
coenqnuennii. [loustue

0 KOOPAMHALIMOHHOW XVMUHU.
BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

TuIbI KPUCTAIUTMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BbIpaKEHUS KOHIEHTPALIUA PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B paCTBOPE,
MoJIsipHast KoHUeHTpauus. HacelmeHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpUMOCTb. KpucTaimoruaparsl.

KPUCTAIUIMYECKOU PEIETKH
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBsA3W (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
Ornpenenarb BaIGHTHOCTh U CTEIIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSX PA3IMIHOTO COCTaBA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BHJIa XUMHYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKY.
[TpoBOIUTH BEIYHCTICHUS

C UCTIOJIb30BAHUEM MTOHSITHS
«MaccoBasi 10715 BEMIeCTBa

B PacTBOpPE»
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Kiaccuduxkanus 1 HOMEHKIaTypa
HEOPTraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BelIeCTB U UX NMpeBpalleHuii:
e JleMOHCTpauuu:

— MOJENIN KPUCTAJUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1a4n:

— C MCHIOJIb30BAaHUEM IOHITHN
«MaccoBas J0J1s1 PACTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHLICHTALIS

1.3

XUMHAUYECKHUE PEAKIIAN

19

Knaccudukanust XuMu4ecKuX peaKiinii
B HEOPTraHUYECKOW U OPTaHUYECKON
XUMUHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUH [TPU XUMUYECKHUX
peakuusx. TernoBbie 3 (HeKThI
XMMHUYECKUX PEAKIUH.
TepMoxuMUYECKHE YPABHEHUS.
CkopocTh XUMUYECKON PEAKIINH, €€
3aBUCUMOCTH OT Pa3JIMUHbBIX (HaKTOPOB.
['omoreHHbI€ ¥ TETEPOTreHHbBIE PEAKIIUH.
Kartanu3s n xaTanuzaTtopsl.

OO6patumbie U HEOOpaTUMBIEC PEAKIIHH.
Xumuueckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHS. DaKTOPHI,
BIIMSAIONIME HA TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHHUE

PackpsIBaTh CMBICT U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEpPHbIC
NPU3HAKH) U IPUMEHSTh 3TH TOHATHUS
IIPU OIMCAaHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBSICHECHUS
OTJIENbHBIX (DAKTOB U SIBJICHUI.
KnaccuduumpoBats XuMuyeckue
pEeaKMK 1O pa3IMYHbIM ITPU3HAKAM
(4nciy U COCTaBY pearupyrommx
BEIIECTB, TEIIOBOMY 3P HEKTY
pEaKLUNu, U3MEHEHUIO CTEIICHEN
OKHUCJICHUS AJIIEMEHTOB,
00paTUMOCTH, YYaCTHIO
KaTaju3aropa u T.1.);
CaMOCTOSATENIBHO BHIOUPATh
OCHOBaHMS U KPUTEPUHU

TUTS KJTACCU(PUKAITUU XUMHUECKUX
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Y KOHIIEHTPal1 BEUIECTB, YYAaCTBYIOIINX
B peakuuu. [Ipunnun Jle [Hlatense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nucconuanuu. donuoe
npouzeeoenue 600vi. Cpesia BOJHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpPAJIbHAS,
niesnouHas. BogopoaHslil mokas3aTenb
(pH) pactBopa. I'ugponus coneil.
Peakiiuu nonHoro oomeHa.
OKUCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCIICHUS.
OKuCIUTEND U BOCCTAHOBUTET .
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxxHeunmue
OKHUCIIUTENIM U BOCCTAHOBUTEIN. MeTo
AJIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCIepUMEHTAJIbLHbIE METObI
U3yUYEeHUs BelleCcTB U UX
NpeBpaLCHUI:

e JleMOHCTpanuu:

— Ppa3yIoKEHUE MEPOKCUIA BOAOPOIa
B MIPUCYTCTBHUM KaTajn3aTopa.

e JlaGopaTopHbIE ONBITHI:

— IIPOBEICHUE PEAKIIMI HOHHOTO
oOMeHa;

peaKuuu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHMS XUMUYECKUX PEAKIIUI

C YU4ETOM MX SHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKON pEeaKuu

B 3aBUCHMOCTH OT Pa3IU4YHbIX
(akTOpOB, a TaKKe XapakTep
CMEUIEHUSI XUMUYECKOTO PABHOBECHSI
10J1 BIIMSIHUEM BHEIIHHUX
BO3JIEUCTBUM (TPUHIUTT

Jle lllaTenbe).

PackppiBaTh CyIiHOCTS:
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peaKIMii IOCPEACTBOM COCTaBIEHUS
3JIEKTPOHHOTO OajiaHca ATUX
peaKkIuii; peakiuii HOHHOTo 0OMeHa
IIyTEM COCTAaBJICHUS UX MOJHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHEHU;
peaKUMM TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIEKCOB
[MHKA U aJTIOMUHUA).

[TpoBOIUTH M ONMKCHIBATH
XUMHWYECKUN IKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbl BOJHBIX
pacTBOPOB BEUIECTB; IPOBEIAECHUE
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— OIpelesIEHUuE Cpeibl PACTBOPOB
BEILIECTB C MIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTrueckue paboThI:

Ne 1. Bniusiaue pa3nudHbiX GakToOpoOB

Ha CKOPOCTh XUMHUUYECKOHN pPeaKkilui;

Ne 2. Bnusinue pa3nuuHbiX (hakTopoB

Ha MOJIOKEHUE XUMUYECKOTO PABHOBECHS;
Ne 3. Xumnueckue peakiyu B pacTBOpax
ANEKTPOJIUTOB.

e Pacuérnrie 3amaun:

— PpAacYEThI MACCHI BEILLIECTBA

WK 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe

WU 00BEMY OJTHOTO M3 YUACTBYIOIIUX

B PEaKIUU BEILIECTB;

— BBIYUCJIEHWE MAacCOBOM J0JU U
MOJISIPHOM KOHLIEHTPAIIMU BEIIECTBA

B PacTBOPE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMu, €CIIM OJHO U3 BEIIECTB JaHO

B BHUJIE pACTBOPA C OMPEACICHHOMN
MAaCCOBOM JIOJIEHM PACTBOPEHHOIO
BELIECTBA

peakuuii HOHHOTO 0OMEHa; U3yueHue
BIIMSTHUS PA3NIUYHBIX (DAaKTOPOB

Ha CKOPOCTh PEAKIIUN U MTOJ0KEHNE
XUMHUYECKOTO PABHOBECHS.
CnenoBaTh paBuiIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBAHUEM.
[IpencraBisaTe pe3ynbTaThl
XUMUYECKOTO IKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKLIUI

Y JIeTIaTh BBIBOJIbI HA X OCHOBE.
[TpoBOINTH BBHIYHMCIICHHUS:

C UCTIOJIb30BAHUEM MOHSATHUS
«MaccoBasi 10Ji BellecTBa

B pacTBOPE, a TAKXKE MO YPABHEHUSIM
XUMUYECKUX PEAKIUH, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

Hroro no pazgeny

39
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl

31

ITonoxeHue HeMeTaIoB

B [lepronueckoi cuctemMe XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
dusuyeckre CBOMCTBA HEMETAIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOPO/Ia, cepbl, hochopa 1 yriepoia).
Bonopon. [Tonydenue, ¢puzndeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C MeTaJJlaMU M HeEMeTaJlJIaMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
IM'uapunel. TONIMBHBIE 3JIEMEHTHI.
["anmorensl. Haxoxaenue B npupoe,
CIoCcOOBI MoNy4YeHus (PU3NIECKUe U
XMMHUYECKHE CBOMCTBA.
l'anorenoBogopoasl. Baxueimue
KHUCJIOPO/JICOIEpIKAIINE COSTUHEHUS
rasioreHoB. JlaGopaTopHsbie u
MPOMBIILJIEHHBIE CTIOCOOBI MOTYYEHUS
rajoreHoB. [ [pruMeHeHne rajJjoreHoB U uxX
COCIUHCHUH.

Kucnopon, o3o0H. JIJaGopatopHbie u
IPOMBIIUICHHBIE CITIOCOOBI MOTYUYEHUS
KUCI0poia. PU3NYECKHE U XUMUYECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICT H3y4aeMbIX
MNOHATUH (BBIIEISATH UX XapaKTepPHBIE
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 00ObSICHEHUS
OTJIENBHBIX (DAKTOB U SIBICHUIA.
OO0BACHATH 00LIME 3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
UX COCIUHEHUM C YYETOM CTPOECHHUS
UX aTOMOB U IOJIOKCHUS

B [leprnonnueckon cucreme
XUMUYECKUX IJIEMEHTOB

J. 1. Meneneena.
XapakTepu3oBaTh (OMHUCHIBATH)
o0111e XMMUYECKUE CBOMCTBA
HEMETAJUIOB, X BAXXHEHIINX
COEIMHEHH, MOATBEPKIASL ITO
onucaHue NPUMEPAMH YPABHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIUHu.

CocTtaBisiTe ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii U peakiuii HOHHOTO OOMEeHa
Y PACKPBIBATh UX CYIIHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y NOHHBIX YPABHEHUM.
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Cepa. Haxoxnenue B mpupojie, Crocoobl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxcunpl cepri(IV) u (VI). Cepaucras u
CepHasi KUCJIOTHI M X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepbl U €€ COeTMHEHUM.
A3zot. Haxoxaenue B mpupojie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux coyid. OCOOEHHOCTH CBOMCTB a30THOU
KucnoThl. [IpumMeHenue azora u ero
COCTMHEHUI. A30THBIC yI0OPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs, (GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcunbl hochopa,
oprodocdopHas KHUCIIOTa U €€ COJIH.
Memadhocghopras u nupogpocgoprnasn
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopubie yaoOpeHus.
Yraepon. Haxoxienue B mpupoe,
CHOCOObI MOTy4YeHUs, PU3NUECKHe U
XUMHYECKHe cBoHCTBA. OKCHUIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJJIOB M UX COCTMHEHHI

Ha KUBbIE OPTAaHU3MBI; OIUCHIBAThH
IPUMEHEHUE B PA3JIMIHBIX 00JIACTIX
MIPAKTUYECKOMN JIEATENBHOCTH
YeJI0BeKa.

[TonTBepkaaTh CymeCcTBOBaHUE
TEHETUYECKOM CBSI3U MEXY
HEOPraHWUYE€CKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuu.

[IpoBOAUTH peakuny,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pacliO3HaBaTh
OTIBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBopax.

HaGmrogate 1 onmceIBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO JIAHUPOBATb,
MPOBOJIUTH U OMUCHIBAThH
XAMUYECKUN SKCITIEPUMEHT
(JtabopaTopHBIE OTIBITHI U
paKTUIeCKue paboThI);
MIPEJICTABIISATH PE3YJIbTATHI
XAMHUYECKOT 0O SKCIIEPUMEHTA
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yraepoaa(Il) u (1V), yronbHas kuciora u
ee conu. [Ipumenenue yriepona u ero
COEUHECHHUI.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIIOCOOBI MOTy4YeHHUs, (PU3NUECKHe U
XuMu4eckue cBorctra. Okcua
kpemHusi(I1V), kpemHueBas Kuciora,
cuiukatel. [[puMeHnenne KpeMHus 1 ero
coenuHeHni. CTEKJI0, €ro MoJy4eHue,
BUJIBI CTEKOJL.

IDKCcrepuMeHTATbHbIE METOAbI
U3Y4YeHHs BellleCTB U MX NMpeBpalleHHii:
e J/[emoHCTpaIuu:

— 00pa3Ibl HEMETAJIJIOB,

— TopeHwue cepsl, pocdopa, Keesa,
MarHusi B KUCIOPOJIE.

e JlaGopaTOpHBIE OTBITHI:

— Ka4eCTBEHHbBIC PEAKIIUU

Ha HEOPTaHUYECKHUE NOHBI M KATHOH
BOJIOPO/Ia;

— TOJy4YeHHE U cOOMpaHue ra3os.

o [IpakTrueckue pabOTHI:

Ne 4. Pemenne SKCIepUMEHTATBHBIX
3as1a4 1o TeMe «l a’moreHsy,

Ne 5. Pemienue sxcnepuMeHTaIbHbIX
3ajad 1o reMe «Cepa 1 ee COeAMHEHUS.

B (popMe 3anUCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€]IaTh
BBIBO/IbI HA UX OCHOBE.

CrienoBars mpaBUiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU 1
Ja60paTOPHBIM 000Dy I0BAaHUEM.
[IpoBOIUTH BBIYKCIICHUS

110 YPABHEHUSIM XUMHUYECKUX
peaKuuu.

CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYIIECTBJISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE y4acTUE

B IPYMIIOBON y4eOHOM JIeATeIbHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o TemMe «A30T u pocdop u ux
COCITMHEHUS.

e PacuérHbie 3a1a4u:

— BBIYKCIICHUE MACChI BEIIECTBA
WM 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UITU
00bEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEaKIUU BEIIECTB;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaxiuu, eciau OJIHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYUCJIEHUE MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, el OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA,;

— BBIYMCIICHUE BBIXOJIA TIPOYKTA
peaxkiuu OT TEOPETUUECKU BO3MOXKHOTO

2.2

MeTtamisl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XUMHYCCKHUX JJICMEHTOB.
Oc00EHHOCTH CTPOCHHUS AIEKTPOHHBIX
000J109€K aTOMOB METAIIJIOB.
Pacnpocmpanenue xumuuecxux
91eMEHMOB-MEMALII08 8 3eMHOUL Kope.

PackpbIBaTh CMBICI H3y4aeMbIX
HNOHATUHN (BBIICISTH UX XapaKTepHbIE
NIPU3HAKH ) U IPUMEHSITh STH MOHITHS
IpY ONKCAaHUU COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEILECTB,

11 OOBSICHEHUS OTAETBHBIX (DAaKTOB
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OO6mme puznyeckre CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaIoB B OBITY, IPUPOAE
1 TexHuke. CIutaBbl METAJIOB.
DNEKTPOXUMHUECKUN Pl HATIPSHKEHUN
MeTaiioB. O01me cnocoObl MOTy4YeHUs
METAJIOB: THAPOMETAILTYPIrus,
MUPOMETAILTYPIHs, SIEKTPOMETAILTYPIHsL.
[TonsiTHE O KOPPO3UU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO111as1 XapaKTepUCTHKA METAILJIOB

| A-rpynnsl [lepuoanyueckoii cucTeMsl
XUMHYECKHUX 3JIeMEHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUH.
OO01as XxapakTepucTUKa METaNIOB

Il A-rpynimel [lepuonnyueckoit cuctembl
XUMHYECKUX JJIEMEHTOB. Maruuii n
KaJIbIIUN: TTOTy4YeHue, GPU3HIECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUM.
XKecTtkocTb BOfBI U CTIOCOOBI €€
yCTpaHEHUSI.

AnroMuHUiL: osryueHue, Gpu3ndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOI0 BELIECTBA U €r0 COEINHEHU.
AmpoTepHbIe CBOICTBA OKCHAA U

U SBJICHUMU.

OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B U3MECHEHUU CBOMCTB 3JIEMEHTOB —
METAJIOB U UX COEAMHEHUH C YUETOM
CTPOECHUS UX ATOMOB U IOJIOKECHHUS
B [Iepuonnueckon cucreme
XUMHYECKUX 3JIEMEHTOB

J. 1. Meneneena.
XapakTepusoBaTh (OMHUCHIBATH)
0011I1Me XUMUYECKHUE CBOMCTBA
METAJJIOB, X BaKHEHUIINX
COEIMHEHH, TOATBEPKIAS ITO
ONMCaHKUEe MPUMEpPaMU YpPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuii; MIPUMEHEHNE METAIIIOB

B Pa3IUYHBIX 00JIACTIX
NPaKTUYECKOH JAESITEIbHOCTH
YEeJI0BEKa, a TAKKE UCIIOJIb30BaHUE
WX JIJI CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTUU.
OnuckIBaTh C1OCOObI 3aIIUTHI
METAJIOB OT KOPPO3HUHU.
PackppiBath CyHoOCTh
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKunii TOCPEACTBOM COCTABJICHUSA
AJIEKTPOHHOIO OanaHca 3TUX
peaKuuu.
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TUAPOKCHUIA ATTFOMUHMUS,
TUJIPOKCOKOMILICKCHI aJTFOMUHMUSL.
OO6mr1ast xapaKTepruCcTHKA METAILIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Teproan4ecKoOil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

duznyeckrue 1 XMMHUYECKHUE CBOMCTBA
Xpoma u ero coequHeHud. OKCubl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpomaTsl U JUXPOMATHI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [loiryuenue u
MIPUMEHEHHE XpoMa.

duznyeckrue 1 XMMHUYECKUE CBOMCTBA
Maprasiia 1 ero coeiuHeHul. OCHOBHBIE
coenunenus mapranua (I1), (IV), (VI) u
(VII). Ilepmanranar kanus, ero
OKHCJIUTEIbHBIC CBOMCTRA.

duznyeckre 1 XMMUYECKHE CBOMCTBA
)kenesa u ero coequHeHui. OKCUIbI,
rugpokcuabl u conu xxenesa(ll) u (11).
[TonyueHnue u MpUMEHEHUE KeJie3a U €T
CILIaBOB.

Menp: nonydeHue, Gundeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOT0 BEUIECTBA U €TI0 COCIMHEHHUI.
[usk: moaydenue, Gu3n4ecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

[IpoBoauTh peaknumy,
NOATBEPKIAIOIINE XAPAKTEPHbIE
CBOIMCTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIINE

B BOJIHBIX PACTBOPAX.

[TpoBOIUTE U ONUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpaKkTUYECKUE paboThl);
MPEACTABIATH PE3YJIbTAThI
XUMHUUYECKOTO SKCIIEPUMEHTA

B (hopme 3arnvcu ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIMII U 1€]1aTh
BBIBO/IbI HA UX OCHOBE.

CrnienoBats mpaBuiiaM MOJIb30BAHUS
XUMHUYECKON MOCYA0U 1
71a00paTOPHBIM 000PYAOBaHUEM.
[TpoBOIUTH BBIUKCIICHUS

10 YpaBHEHUSIM XUMHUUECKUX
pEaKIUH.

CamMoCTOSITENBHO MIJIAHUPOBATH U
OCYULIECTBIISITH CBOIO
MO3HABATEIbHYIO JIESITEIIbHOCTH;
IIPUHAMATh AKTUBHOE y4acTUE

B ITPYNIIOBOM y4eOHOM JIeATEeIbHOCTH
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MIPOCTOTO BEIIECTBA U €r0 COSAUHEHUI.
AmMdoTepHbIC CBOMCTBA OKCHIA U
TUAPOKCHUIA IIMHKA, TUIPOKCOKOMILICKCHI
IIUHKA.

JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelIeCTB M X NMpeBpalleHMii:
e JlemoHCTpauu:

— KOJUIEKUMS «MeTaibl ¥ CIUIaBbIY;

— B3aMMOJEHCTBHE IIEJIOYHBIX U
IEJI0YHO3EMEBHBIX METAJIJIOB C BOJIOM
(BO3MOIKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTopHBIE OTBITHI:

— B3aMMOJEHCTBHE IIETOUYHBIX U
EJI0YHO3EMEIBHBIX METAJIJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB);

— B3aUMOJICUCTBUE TUJIPOKCHUJIOB
AJIOMUHMS U [IMHKA C pacTBOpaMu
KHCJIOT M IIEJIOYEH;

— Ka4eCTBEHHBIC PEAKIIUU HAa KATUOHBI
METaJIJIOB.

o [IpakTrueckue pabOTHI:

No 7. PenieHue skcriepuMeHTaTbHBIX
3aj71a4 1o TeMe « MeTaJlibl TJIaBHBIX
MOATPYIIID;
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Ne 8. Pemenne skciepuMeHTaIbHBIX
3a7a4 1Mo TeMe «MeTasibl MOOOYHBIX
MOATPYIII.

e PacyéTHbIe 3a/1a4H:

— BBIYHUCJIEHHE MaccChl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa
PEaKILMK, €CJIU OJTHO U3 BEIIECTB JIAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPHUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEaKILMH, €CJIU OJIHO U3 BEIIECTB JIaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTRA;

— BBIUYMCIICHHE BBIXO/1a MPOIYKTa
PEAKLIMH OT TEOPETUUYECKH BO3ZMOYKHOTO

Htoro no paszneny 54

Pa3nen 3. XumMus ¥ ;KU3Hb

3.1 | MeTtozbl TO3HAHKS 9 Ponp xuMmuu B o0ecrieyeHun PackprIBaTh poJIb XUMUU B pEIICHUN
B XUMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. DHEPIETUYCCKUX, CHIPHEBBIX H

XUMUS U )KU3Hb

Ilonstue o HAay4YHbBIX METOJaxX IMO3HAHUS

U MCTOAOJIOTHH HAYYHOI'O UCCIICIOBAHM.

HaquHe IMPUHIOUIIBI OPTraHN3allnn
XUMHUUYECKOI'O IPpOMU3BOACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI IMOJIYy4YCHUSA

AKOJIOTUYECKUX TIPOOIIEM
YeJIOBEYECTBA, OMCHIBATH OCHOBHbBIE
HaMpaBJICHUS PAa3BUTHUS XUMHUECKON
HAYK{ U TEXHOJIOTHUH.

[TpumensThH MpaBuia 6€30MacHOrO
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BOKHEUIINX BENIECTB (Ha IpUMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCJIOTHI, MeTaHoJ1a). [[poMbITIIeHHBIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsI3HCHUE
OKpY>KaroIel Cpeibl ¥ €ro MOCIEeACTBHUS.
IIpobaema nepepabomku omxo006 u
nobouHwvlx npodykmos. Poiib xuMuu

B 00€CIEUEHUH SHEPTETUYECKON
6e3onacHocTu. [ Ipunyunvl «3enenoii
Xumuuy.

XUMUs ¥ 300pOBBE YETIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapaTtoB. Pojib XuMuu B pa3BUTUH
METUIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
rmu. [Tumniesrsie no6aBku. Pois xumMun
B 00€CrevYeHNnH MUIIEeBOM OE€30MMaCHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beiroBas xumus. [IpaBuna
0€30macHOT0 UCTIOJIb30BAHUS MPENapaToB
OBITOBOM XMMHH B IIOBCEIHEBHOU KU3HH.
XUMHUs B CTPOUTEINBCTBE. BakHenme
CTpOUTEIbHBIE MaTepuabl (IEMEHT,
6eToH). [Ipon3BoICTBO CTPOUTETBHBIX
MaTEpHUaJIOB.

oOparreHus ¢ BeIecTBaMH,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
YKU3HU; a TaKKe IpaBuia
0€30MacHOr0 MOBEACHUS B LIEJISIX
cOepeKeHUs 310POBbS U
OKPY’KaroIEH IPUPOTHOUN CPEIBL;
MOHUMATh OMACHOCTh BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MbI OIIPEICIICHHBIX
BENIECTB, cMbICH nokazarens [TJIK,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U TPEAOTBPALLICHUS UX
BpPEHOTO BO3JCHCTBHS.
AHaJIM3UPOBATh U KPUTUUECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSTHUE
OKPYXaroUIEH CPEBI.

Hcnonb30BaTh NOMyYEHHBIE 3HAHUS U
npeacTaBiieHus o cepax
JEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIs OpUEHTAIIUU

B BBIOOpE CBOEH OymyIei
poeCCHOHAIIEHON JIeITCIIBHOCTH.
Hcrnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I OOBSICHEHUS
Y IPOTHO3UPOBAHUS SIBJICHUH,
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XHUMUS B CEICKOM XO35IMCTBE.
Opranuyeckue 1 MUHEPaJIbHBIC
ya0OpeHusl.

Heoprannueckue marepuasl

(KOHCTPYKIIMOHHBIE MaTE€pHaJIbl, KPACKH,

CTEKJI0, KepaMmuKa). Marepuasbl
IU1s1 SNEKTpOHUKHU. HanotexHonoruum

MMEIOIIUX €CTECTBEHHOHAYYHYIO
pUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUH KOJIOTHYECKON
0€301acCHOCTH ITOCIICACTBHUS OBITOBOM
U TIPOM3BOJICTBEHHOM JEATEILHOCTU
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCIOJIb30BaTh MOJYYCHHbIC 3HAHUS
JUISL IPUHSITUSI TPAMOTHBIX PEIICHU I
po0JieM B CUTYaITUsX, CBI3aHHBIX

C XMMHEH.

[IpuHuMaTh ydyactue B 00CYKICHUU
po0JieM XUMHUECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO ITO3HITHIO
o npoOjeMe U npejaraTh
BO3MOJKHBIE ITyTH €€ pelieHust

Wroro 1o pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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