7. Xumus

Pabouas mnporpamma 1o yuyeOHOMY mnpeameTy «Xumus» (0a30BbI YpPOBEHB)
(npenmetHas o6sacth «EcTecTBEHHO-HayuYHbIE MPEIMETHI») (Aajiee COOTBETCTBEHHO —
nporpaMma MO XUMHUHU, XHMHS) BKJIIOYAET MOSICHUTENBHYIO 3alHUCKy, COJEp)KaHHe
oOy4YeHHUsl, TNIAaHUPYEMbIE€ PE3yIbTaThl OCBOEHUS MPOTrpaMMbl M0 XMMUH, MJIAHUPYEMbIE
PE3yJIbTAThI, TEMATUUECKOE MJIAHUPOBAHUE.

[losicHuTenbHas 3amMcka OTpakaeT oOlIMEe LEeNM M 3aJadyd M3yYeHUs XUMUH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHIO 00y4arouuMucs,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakkKe MOAXOJbl K OTOOpY coaepx aHusi,
K OIpEAeNICHUI0 IUIAHUPYEMBIX pe3yJbTaTOB U K CTPYKType TEeMaTH4YECKOTO
TUTAHUPOBAHUS.

Copepxanue OO0yuyeHHUsI PpaCKpbIBaeT COJEp)KATEIbHBbIE JIMHUHM, KOTOpPBIE
npeaaratoTces JJisg 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHus.

[Inanupyemble pe3yabTaTbl OCBOCHHS MPOrpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BECh IMepuoj OOy4YeHHs Ha YpOBHE
cpenHero oOmiero oopa3oBaHus, a TakXKe MPEAMETHbIC TOCTHKEHHUS O0ydarolerocs
3a KaXJIbIi TOJ] 00y4eHHUS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpeAHero oodiiero oOpa3oBaHusi pa3paboTaHa
Ha ocHOoBe demepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 o6pa3zoBaHHH
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelbHOM TporpaMmbl  cpenHero obmero obpazoBanus (DOII COO),
npencraBieHHbIX B denepanbHOM TrocyIapCTBEHHOM 00Opa30BaTEeIbHOM CTaHAApTe
COO, ¢ yuérom Konmenmuu npenogaBaHus Y4eOHOTO TIpeAMETa  «XHUMHS»
B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit denepannn, peaau3yrOIMX OCHOBHbBIC
oOpa3oBaTelIbHBIE MPOTPAMMBI, W OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONPEIETICHUIO OOIIeH
CTpaTeruu OoOy4eHHs, BOCIIUTAHUS U PA3BUTHs OOYYAIOMIMXCA CPEICTBAMU Y4EOHOTO
npeamera «Xumusi» aiusg 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
KoHrenryainbHeie mojioxkeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIepKaHMsI, pe3yJIbTaTOB oOOyyeHHs U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUMM C JaHHBIMHU TOJIOKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHus:

yCTaHaBIIUBaeT 00s3aTeibHOE (MHBApUAHTHOE) TMPEAMETHOE COJEpKaHHUeE,
OmpeieiAeT KOJIMUYECTBEHHbIE U KAUECTBEHHbIE €r0 XapaKTEePUCTUKU HA KaXKJOM JTare
M3YUYEHHUSI MpeaMeTa, MPeayCMAaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUSL COJIEPKAHUS U
pacrpejielieHus ero 1o KjiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;



Na€T MPUMEPHOE pACHpE/ICNICHHEe Y4eOHBIX YacOB MO TEMATHYECKUM paszjieliaM,
PEKOMEHAYeT MPUMEPHYIO TMOCIEAOBATEILHOCTh HW3YUYEHHUSI OTAEIbHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3pAacTHBIX 0cobeHHocTel obyuaromuxcs 10-11 kinaccos;

TaéT METOJMYECKYI0 HWHTEPIpETallMI0 IIeJIe H3yueHHs] TpeIMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEMe cpeAaHero oOmiero  0o0Opa3oBaHus,
COJIEp)KaTEeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METanpeIMETHbIX, TPEJAMETHBIX), OCHOBHBIX  BHUJIOB  Yy4EOHO-TIO3HABATEIBHOM
NeATeIbHOCTH O0OYy4YaloIlerocss IO OCBOCHUIO cojepkaHus mnpeamera. [lo Bcem
HA3BaHHBIM TO3UIMSAM B TMIpOrpaMMe IO XUMHU COOJIIOJIEHA MPEEeMCTBEHHOCTD
c (¢enepanbpHO paboueil MporpaMMoii OCHOBHOTO OOIIEro 0Opa3oBaHUS [0 XUMUHU
(s 8-9 knaccoB 0Opa3oBaTEIbLHBIX OpraHU3alliii, 0a30BbIM YPOBEHB).

Xumudeckoe oOpazoBaHUe, MOJydaeMOe BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3aIliy, SIBISAETCS HEOThEMJIEMON dYacThi0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM DTAllOM peaiu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CHCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS H
oOmel KyJabTypbl 4YellOBeKa, a TakKe DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOUIEHUS
K CBOEMY 3JI0POBBIO M TMPHUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHue
oOydJaroImuxcs Ha YPOBHE CpEeAHEro oO0IIero oOpa3oBaHUs CpPENCTBAMHU y4eOHOTO
npeameTra «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OIpPENEIEHbl B MpOrpamMme
0 XMMUH C YU4E€TOM crHelUPUKH HAYKU XUMHH, €€ 3HAYCHUS B MO3HAHUU MPUPOIBI U
B MaTepHaJbHOM JKM3HU OOIIecTBa, a TaKke ¢ Yy4éroM oO0mmux Iened u
MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 0OIIero
oOpazoBanus B Poccuiickoit ®Deneparuu. Tak, Hanpumep, npu (HOPMUPOBAHHUH
collepKaHMsl TpeaMeTa «XHUMHUS» YYTCHBI CIEAYIONIME TMOJOXKEHUs O crenuduxe u
3HAYEHUHU HAYKH XUMUHU.

XUMHUSI KaK DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT oco0yi poJib
B COBPEMEHHOM IUBWJIM3AIINU, B CO3/IaHUN HOBOW 0a3bl MaTepHabHON KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHS, B CO3/JaHUE
[IEJIOCTHOTO TIPEACTABICHUS 00 OKPYXKaIIIeM MHpPE Kak O EIUHCTBE NPUPOABI U
YelioBeKa, KOTOpoe (OopMHUPYETCs] B XMMHUU HAa OCHOBE TMOHHWMAHWS BEIIECTBEHHOTO
COCTaBa OKPYXKAIIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTAMU MTPUMEHEHUSI.

TecHo B3aMMOAEHCTBYSL C JpPYrUMH €CTECTBEHHbIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON 4YacThI0 MHUPOBOM KYJIbTYpbl, HEOOXOAMUMBIM YCJIOBHUEM YCIEUIHOIO
Tpylla W SKM3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XuUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHIl HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTE€TUUYECKOM, ITUIIEBOM,
AKOJIOTMUYECKOM O€30MacCHOCTU U OXPaHbl 3/I0POBbSI.



B cooTBeTcTBUM € OOIIMMHU LEISIMU U IPUHLIMIIAMY CPEAHETO 00IIEro 00pa3oBaHuUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  YPOBCHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOyYaromiuxcs,
HEOOXOJUMYIO UM [JIi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO
BKJIIOYEHHUS B JKU3Hb COIIMyMa, MPOJOKEHUsS 0Opa30BaHUSI B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisonuMHU npeaMeTa « XuMuUs» SBISI0TCA 0a30BbIe Kypchl — «Oprannueckas
xumus» U «OO01Ias 1 HEeOpPraHUYeCKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepyKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKW: CHUCTEMa 3HAHUW MO HEOPTraHUYeCKOU
XUMUU (C BKIIOYEHHUEM 3HAHUW U3 OOIIed XUMHH) U OPraHUYECKOW XUMUHU.
dopMHUpOBaHUE JAHHOW CHUCTEMBbl 3HAHWI TPU HU3YYECHUU MpeaMeTra oOecredrBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCEr0 MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHM,
3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» c(popMupoBaHa B IporpaMmMe 1o XUMUHM Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3Y4YEHHI0 Y4yeOHOro Marepuania U OOyCIIOBJI€Ha MCTOPUYECKHU
000CHOBaHHBIM PAa3BUTUEM 3HAHUM Ha OMPEACIEHHBIX TEOPETHUCCKUX YPOBHSX. Tak,
B Kypc€ OpraHMyecKOW XMMHUHU BEIeCTBa PacCMaTPHUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPHUH CTPOCHHSI OPTAaHUUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX U
ANIEKTPOHHBIX MPEICTaBIEHUN O CTpoeHuU BemecTB. CBeneHnst 00 U3y4aeMbIX B Kypce
BEIIECTBAX HAIOTCA B Pa3BUTUU — OT YTIJIIEBOAOPOJOB IO CIOXKHBIX OHOJIOTMYECKHU
aKTUBHBIX COEJUWHEHHMI. B Kypce oOpraHMueckoil XHWMHHU TIOJIy4YalOT pa3BUTHE
chopMHpOBaHHbIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs TEpPBOHAYAIbHbIE
NPECTABIICHUsI O XHWMHUYECKOW CBS3U, KIACCU(UKAIIMOHHBIX TMpPU3HAKAaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lon HOBBIM yriaoMm 3peHuss B mpeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHMUECKHE CBEEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O01asi 1 HeopraHu4ecKasi XUMHs» 00yJaronmmcs
MPEAOCTABISETCA  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOJUYECKOr0 3aKOHa
C 0OIIETEeOPETUYECKUX U METOAOJOTUYECKHUX TMO3UIINMA, TIy0XKe MOHSATH NCTOPUUECKOE
n3MeHeHne (QYHKIMA 3TOro 3akoHa — OT o0oOmaromed g0 OOBICHSIOMEH Hu
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUKA O Ba)KHEHMIIMX BENIECTBAX, HUX COCTaBE, CTPOCHHH,
CBOMCTBaX W NPUMEHEHHHM, a TAKXKE O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX IMPOTEKaHus aomnojHsercs B Kypcax 10 u 11 xiaccoB anemeHTamMu
COJIepKaHMsl, UMEIOIMMU KYJIbTYPOJIOTUUECKUNA U MPUKIATHON XapakTep. JTU 3HAHUS
CrOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSA3U XHUMUU C APYTMMHU HAyKaMH, PACKpPbIBAIOT €€
pOJib B MO3HABATEIBHON M MPAKTUYECKOU AESTEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXCHUSI K IPOILIECCY TBOpUECTBA B O0JACTU TEOPUU U MPAKTHUYECKHUX
MPUIOKEHUI XUMHH, MOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATh
MH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCHEPUMEHTAIBHBIX MCCIIEIOBATEeIbCKUX 3adad. B 1enoMm coaepkaHue ydeOHOro
npeamMera «XuMus» JaHHOTO YPOBHS HW3Y4YEHUsS] OPUEHTUPOBAHO Ha (HOPMUPOBAHUE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUs (GuiIocodCKux HIeH,
TaKUX KaK: MaTepUaAIbHOE €JUHCTBO HEOPraHWUYECKOr0 M OpPraHHuvYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
MPUPOAHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMu U TEOPETHYECKUMH MPEANOCHIIKAMHU, OCO3HAHME POJM XUMHUHU B PEIICHUU
AKOJIOTUYECKUX TPOoOJeM, a Takke MpolJieM COEPEKEeHHs] YHEPTETHUECKUX PECYpPCOB,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MATEPHUATIOB.

B niane pemenus 3ajad BOCIUTAHUS, PA3BUTHS U COLMAIM3AMKU 00YYaIOIIHXCSI
MPUHATHIE POrPAMMOM MO XMMHUHU MOJXObI K ONPEICICHUIO COJIEPKAHUS U TOCTPOCHUS
npeaMeTa IpeaycMaTpuBaroT (POPMHUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBUI,
uMerIMX 0a30BOe 3HAYCHUE ISl PA3TUYHBIX BUJIOB JCATEILHOCTH: PEIICHUS MPOOIIeM,
MOMCKa, aHalin3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX Il TPUOOPETEHUSI OTIbITa
MPAKTUYECKON U HCCIIEeNOBATEIbCKON JIESITEIbHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO
B ITO3HAHUU XUMUHU.

B mpakTuke npenomaBaHusl XMMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpeIHEro oOIiero oopa3zoBaHusi, IPHU OIMpPEACIICHUN COACPKATEIHHON
XapaKTEPUCTUKU 1EeNe M3y4eHUsT [MpeaMeTa HAMNpaBICHUEM IEPBOCTEIIEHHOM
3HAYMMOCTH TPAJUIUOHHO MpU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, TPAKTUUECKOM NeATEeILHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
NOAXO0J K ONPEACIICHUIO LIeJIel U3yUYEeHHS TPEAMETA SIBJISIETCS BIIOJHE ONPABAAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS IIaBHBIMU LIEJISIMU U3YUYEHUS MPEeIMETa « X UMUS»
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABISIOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHWNM KaK Ba)KHEWINEH COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE MOHATHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKd, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEUN UX PA3BUTHUA U CTAHOBJICHUS;

dbopMupoBaHUE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX I[MO3HAHUS
BEIIECTB W XUMHUUYECKUX pEaKIUil, HEOOXOAUMBIX JUIsi TPUOOPETEHUS YMEHHUM
OPHEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOUN U MOBCEIHECBHOM KU3HU,

pa3BUTHE YMEHHUW U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOJIOJECHUEM U
OOBSCHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0O€30macHOro
oOpalleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ »TuM conepxarenbHas XapaKTepUCTUKA Leled M 3aJad U3ydeHUs
MpeIMeTa B IPOrpaMMe MO XUMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH



C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oOmiero odpasoBanus. CeromHs
B TPEMNOoJIaBaHUM XMMHUU B OOJNBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHKA
oromeo0pa3oBaTeIbHOM ~ OpraHW3allii, BIAJACIOIMIET0 HE Ha0OpOM 3HAHUH, a
(YHKIIMOHAIBPHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTUBHOTO
MOJTyYeHUS 3HAHUI U TMPUMEHEHUS X B PEANbHOMN KU3HU ISl PEeUICHHs MPaKTHIECKIX
3ajad.

B o510i CBA3M IIpu M3ydeHUM Mpeamera «XHUMUs» NOMHUHHUPYIOLIEE 3HA4YCHUE
NpUOOPETAIOT TaKKe LIETH U 3a/1a49H, KaK:

ajanrtanus OoOyYaromMXCsl K YCIOBHSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpAa,
dopMupoBaHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMU U WX IPUMECHECHHUEM;

dopmMupoBaHue y 00ydJaIONIUXCS KIFOYSBBIX HABBIKOB (KITIOYEBBIX KOMITETEHIIUH ),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOyiieM, TMOHWCKa, aHaiau3a W o0paboTku  HMHPOpMALUMK,  HEOOXOIUMBIX
JUIS IPHOOPETEHUS OIBITA JeSTEILHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B IIO3HAHUU
XHMHH, a TaKXKe U1 OLEHKH C TMO3UIMK DKOJIOTUYECKOW O0e30macHOCTH XapakKTepa
BIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M YeJIOBEeKa U INPHUPOAHYIO
cpeny;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX UM TBOPYECKUX
CHOCOOHOCTEW O00y4YaroIUXCsl: CIOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETaTh HOBBIE
3HaHUS [0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMM NOTPEOHOCTSAMM, MCIIOJIb30BATH
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JIsI [TOMCKA U aHAIN3a y4eOHOH U HaydHO-
HOMYJIIPHON MH(OPMALIMU XUMHUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS, HAOJIOAATCIIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, IMpU IUIAHHPOBAHUHM U TPOBEACHUM XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIHTaHUE Y 00y4aroMXcsl YOk IEHHOCTU B TYMaHUCTUYECKONW HAIIPaBICHHOCTH
XUMUH, €€ BaXHOM pOJNM B PEIIEHUH TI00aJIbHBIX TMPOOJIEM palMOHAIBHOIO
IPUPOJIOTIONB30BAHMS, TIIONOJHEHHUs] DSHEPreTUYECKUX PECYpPCOB U COXPaHEHUs
IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA HEOOXOOUMOCTH OEpeKHOr0  OTHOLIEHUS
K TpUPOAE U CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNbITa HCIOJb30BAHUS
MOJYYEHHBIX 3HAHUW JUIS TPUHATHS TPAMOTHBIX PEIICHUH B CHUTYalMsX, CBA3aHHBIX
C XUMUYECKUMH SIBIICHUSIMHU.

lenu w 3agauM  U3ydeHUs MpeaMeTa «XHUMHUS» MOIYYMIH MOAPOOHYIO
METOJMYECKYI0 HHTepnperanuio B pasnene «[lmanupyembie pe3yabTaThl OCBOCHHUS
IporpaMMBbl IO XUMUW», OJarogaps ueMy oOecredeHO YETKOE MPEACTABICHHE O TOM,
KaKhe 3HaHWS M YMEHHUS UMEIOT MpPsSIMO€ OTHOIIEHHE K peanu3alud KOHKPETHOM
LEJTH.



B yueOHOM mutane cpenHero obmiero oOpa3zoBaHUs NpeaMeT «XHUMHs» 0a30BOT0
YPOBHS BXOAHUT B COCTaB MpeIMETHOM 001acTH «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO1miee YyuCIIO 4YacoB, PEKOMEHIOBAHHBIX IS HM3Y4YCHUS XUMHH — 68 4Yacos:
B 10 kmacce — 34 ygaca (1 gac B Henmenmio), B 11 kimacce — 34 yaca (1 yac B Hezemo).



COJIEP) KAHUE OBYYEHMUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

IIpenmer opraHuyeckod XMMUH: €€ BO3HMKHOBEHHE, pPa3BUTHE U 3HAYCHUE
B TOJYYEHUM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIE MoOJIOKEeHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHn4ecKux BelecTB. ['omonorus, nzomepus. XuMHUYECKast CBs3b B OPraHUYECKUX
COEIMHEHUSAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccuukanuu OpraHuueckux BeunlecTB. HomeHkmarypa
OpraHMYeCcKUX COCIMHEHUH (CHCTEMaTUYecKas) U TPUBHAJIbHbIE HA3BAHUS Ba)KHEUILIMX
[IPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepUMEHTAIbHbIE MEeTObl H3YYeHHUS BelleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHNYECKUX BELIECTB U MaTepHalaMy Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OPraHMYEeCKHX BELIECTB, HAOJIOJIEHUE U ONHCAHME
JEMOHCTPAIMOHHBIX OMBITOB I10 MPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MTPU HATPEeBAaHUU
(nnaBneHue, 0OyTJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psii. MeTaH U 3TaH — MpOoCTeHIIne
IpeJACTaBUTEN AJIKAaHOB: (PU3MYECKUE U XUMHUUECKHE CBOMCTBA (peaKIuy 3aMEIICHUS U
TOPeHMUs), HAaXO0XKJEHHE B MPUPOJE, TOJIyIECHUE U IIPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUU psl. OTWICH W TPONUICH —
IIPOCTEHINNE MPEICTABUTEIN ATKCHOB: (M3UYECKUE U XUMHUUECKHE CBOUCTBA (PEAKIIUH
TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpATAllUd, OKUCIEHUS U TOJUMEPU3AIIHUHN),
MOJIyYEHUE U PUMEHECHHUE.

Ankanuensl: OyrtaaueH-1,3 u wMetmnOyramuen-1,3. cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus monmMmepusanuu). IlonydeHne CHHTETHYECKOTO
KaydyKa ¥ pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUU DI, AIECTUIICH —
MIPOCTEHIINI MPEICTABUTENIb AJIKHHOB: COCTaB, CTpOeHHEe, (U3UUCCKHE U XUMHYCCKHEC
CBOMCTBa (peakiMd THUIPUPOBAHUSA, TaJOTCHUPOBAHMS, THApPATAIMHM, TOPCHU),
MOJTy4YeHHE W IIPUMEHEHHE.

Apensl. bensoin: cocras, ctpoeHue, pu3ndeckre U XUMHIECKHE CBOMCTBA (peakiiuu
raJjloreHUpPOBaHUS W HUTPOBaHMS), TOJy4YCHHUE M TpPUMEHEHHue. Tonyon: cocmas,
cmpoenue, Gusuueckue U XUMUYeCcKue CBOUCMBA (peakyuu 2al02eHUPOBaAHUs U
HUMPOBAHUs), NolyyeHue u npumereHue. TOKCUYHOCTH apeHOB. ['eHeTHYecKas CBS3b
MEXKTy YIJIEBOAOPOAaMH, MMPHUHAJJICKAITUMH K Pa3TNIHBIM KJIaccaMm.

! Kypcusom B TekcTe BBIJIENEHBI JJIEMEHTHl COAEPKaHUs Yy4eOHOrO0 Marepuala, KOTOpbIe HW3Yy4YaroTCs
B O3HAKOMMTEIBHOM ILJJAHE M HE BKJIIOYAIOTCA B COCTaB IpeaMEeTHBIX pe3yibTaToB ocBoeHuss GOII COO
Ha 6230BOM YpOBHE.



[IpupoaHble UCTOYHUKYU YIIIEBOOPOAOB. [IpupoiHbIil ra3 U NONyTHHIE HEPTSAHBIE
ra3el. HeTb 1 €€ npoucxoxnenue. CrnocoObl nepepadoTKu HEPTH: MEPErOHKa, KPEKUHT
(TepMuyeckuid, KaTaluTU4yeckuil), mnuposu3. IlpomykTsl nepepaboTku HedTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI yrojib W MPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3aMu MIacTMace, KayuyKoB U pe3uHbl, KoJekuuu «HedTb»
u «YTrojab», MOJAEIHUPOBAHUE MOJEKYJI YIIE€BOAOPOIOB M TaJOre€HONPOU3BOIHBIX,
pOBE/ICHNE MPAKTHYECKOI padoThl: OJTyYeHUE STUIICHA U U3YYEHHE €0 CBOMCTB.

PacuéTHble 3agaun

Boluncnenust mo ypaBHEHUIO XUMUYECKOU peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIECTBA WM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKITUN ).

Kucaopoaconep:kammue oprannyeckue coeJMHeHUsI

[IpenenbHbIE OTHOATOMHBIE CTUPTHI. METaHOJ U 3TAHOJ: CTpOCHUE, (Pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaklMh C AaKTUBHBIMH METAJNIAMH, TaJIOT€HOBOJIOPOJAaMU,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CUpPTOB. JlecTBue
METaHOoJa ¥ ATAaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbBIE CIIUPTHI. DTUJICHTIIUKONIb U TIMLUEPUH: CTPOCHHE, (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIECIOYHBIMM METANIAMH, KaueCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. l[IpuMmeHeHune
[JIMIEPUHA U ATUJICHTIINKOJIS.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3UIECKUE U XMMUYECKHE CBOKMCTBA. TOKCUYHOCTH
denona. [Ipumenenue derHona.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKUCJIEHUS U BOCCTAHOBJIICHUS, KAaYECTBEHHBIC
peaKkium), NoJy4YeHUE U NPUMEHEHUE.

Ayemon: cmpoeHue, Qusuyeckue u Xumuieckue ceoucmea (peaxkyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJenbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAasS M yKCyCHas
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, 00IIHeE JJIs Ki1acca
KHCIIOT, peakius J>Tepudukanuu), moiaydyeHue ©u mnpuMmeHeHue. CrTeapuHOBas W
OJICMHOBAs KMCJIOTHI KaK MPEACTABUTENIN BHICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnoxxnbple 3(QUpbl Kak TPOU3BOJHBIE KaPOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upos. Kupsl. ['mapomus xxupos. [Ipumenenue xxupoB. buomornueckast posib )KUPOB.

VYreBoasl: coCTaB, KiIacCH(PUKAUA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'mroko3a — mpocTelnii MOHOCaxXapua: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NIECKHUE
W XHMHYECKHE CBOMCTBa (B3ammopeicTBue ¢ ruapokcunoMm wmeau(ll), oxucnenue
aMMHa4YHbBIM PacTBOpoM okcujia cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TIIHOKO3bI),



HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. OpykTo3a
KaK M30Mep TIFOKO3bI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIuU3, HAX0HCOeHUue 8 npupooe u
npumeHeHue.

Kpaxman wu memmtrono3a Kak TpUponaHbIe monuMmepbl. CTpoeHHME Kpaxmana u
EJUTI0JI03b1. DU3NYECKHE W XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, Ka4eCTBEHHAS
peaKIus C UOJOM).

JKCIepPUMEHTAJbHbIE METOAbI H3yYEeHHs BellleCTB U UX NPeBpallleHUu

[IpoBenenue, HaOMIOJEHWE M ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CIUPTOB (OKUCIICHUE ITAHOJIa OKCUIOM
menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepebpa(l) u
ruapokcugom  wmenu(ll), B3aumojeilicTBue Kpaxmalia ¢  HOJIOM), TPOBEACHUE
IPaKTUYECKON pabOThI: CBOKWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenus mo ypaBHEHUIO XUMUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa PEaKIMU 10 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WUJIU NMPOJYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opraHuyecKne coeJuHeHn s

Amunbl. Memunamun u anuaun: cocmae, cmpoenue, Quauveckue u Xumuyeckue
ceolicmea (eoperue, 83aumooeticmaue ¢ 8000U U KUCTOMAMU).

AMUHOKUCTOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. duzmyeckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOAHBIE BBICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas,
BTOpUYHASL U TPETHUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OETKOB: THAPOIIN3,
JIeHaTypaIusi, KaueCTBEHHbIE PEaKly Ha OCNKH.

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NPpeBpalleHuil
HaGmronenne u omnucaHue AEMOHCTPAIMOHHBIX OIBITOB: JeHATyparusi OeTKoB
MIPY HATPEBAHWU, IIBETHBIC PEAKITUU OCIIKOB.

BricokomoJiekyJIsipHBbIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJISIDHBIX COCAWHEHHUH: MOHOMED,
MTOJTUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJIMMEPHU3AINH, CPEIHSS MOJICKYIISIPHAS Macca.
OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJCKYJSPHBIX COCIMHCHUN — IMOTUMEPHU3AIUsI U
MTOJTMKOHICHCAITHS.

Ilnacmmaccer  (noausmuner, NOIUNPONULEH, NOIUSUHUIXAOPUO, NOJUCMUPOIL).
Hamypanonoti u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosblll U
uzonpeHoswiil). Bonokuwa: umamypanvhvie (XI0NOK, wepcmbv, WENK), UCKYCCMBEHHblE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHMemuyecKue (KanpoH U 1a8Cau).



IKCNEPUMEHTAJIbHbIC METOAbI H3YYCHUS BELIECTB M MX NIPeBpPalleHui
O3HakomIleHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeAMETHBIX CBs3€M IIPU M3YYECHUU OPraHUYECKOM XUMHUHU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK W IOHATUW, SBISIOIIMUXCA CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO61Me ecTeCTBEHHO-HAYUYHbIE MTOHSATHUS: SIBJICHUE, HAYUHbIN (PakT, rumoTe3a, 3aK0H,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

®usnka: MaTrepus, IHEPTUsI, MACCa, ATOM, DJIEKTPOH, MOJIEKYJA, SHEPTETUUECKUM
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE BEIeCTBa, (U3HMUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, OOMEH BeEIIECTB B OpraHU3Me,
doTocuHTE3, OMOJOTNYECKU aKTUBHbIE BellecTBa (OENKH, YTIEBOIbL, )KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJbI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
peCypCehl.

TexHomorus: nuuEeBsle MPOAYKThI, OCHOBBI PAalMOHAIIBHOIO NHUTAaHUS, MOIOILIUE
CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPEnapaThl, MATEpUaIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckue 0OCHOBbI XMMHUM

XUMHUYECKUI AJIeMEHT. AToM. Sapo aroma, H30TOMBI. DIEKTPOHHAs 00O0JIOYKa.
DHepreTHyeckre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DIEMEHTBHI.
Oco0OeHHOCTH pacipeiesICHUs! SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(HUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3axkoH M llepuogmueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. CBsi3p MNepHOAUYECKOr0 3akoHa U Ilepmoanveckoil CUCTEMBI
xuMuueckux 3nemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHMUECKUX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM M NepuojaM. 3HAYECHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKON CBA3U (KOBaJIEHTHAs
HEMoJsipHasT W TOJISIpHAs, HWOHHAsg, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y AaHUOHBI.



BemecTtsa MOJEKYJISAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT THUIIa KPUCTAJIJINYECKON PELIETKH.

IlonsiTe 0 qUCHIepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE PacTBOPLL. MaccoBas
J0JIsL BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHkmaTypa HeOpraHMYeCKHUX
BelleCTB. ['eHeTMYeckass CBA3b HEOPTAaHMYECKHMX BEIIECTB, IPUHAJIEKAIINX
K pa3JIM4YHbIM KJIacCaM.

Xumunueckas peakuus. Kiaccudukanus XuMUYeCKUX peakiMii B HEOPraHUuyecKon
U OpPraHWYeCKOW XMMHMH. 3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS W
PEBPALIEHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT paznuyHbIX ¢akTopoB. OOpaTuMbie
peakiuu. XuMu4yeckoe paBHoBecHe. PaKkTOphI, BIUSIOIIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponurnyeckass auccouuanus. CuibHble U cialble snekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KUCasi, HEUTpalibHasl, eno4Has. [lonsamue 0 6000poOHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GeU{eCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniaeos u pacmeopoe coneu. llpumenenue 31eKkmpoausa.

JKCNEePUMEHTAJIbHbIE METO/IbI H3YYCHUS BELIEeCTB M UX NPeBpalleHu il

Hemonctpanust Tabmun «llepuonuueckas cucreMa XUMHYECKHX — DJIEMEHTOB
JN.W. MenneneeBa», U3ydeHHe MojeNied KPUCTAIUIMUECKUX PEHIETOK, HaONIoJCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOJAOpOAA B MPUCYTCTBUU KATAIU3aTOpPa, OIPEACICHUE CpPEdbl PAaCTBOPOB BEILECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIICHUE
PaKTUYECKON padoThl «BiusHHEe pa3NIuYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
peaKIum».

PacuéTHble 3agaun
Pacuétbl o ypaBHEHUAM XUMHYECKUX PEAKIU, B TOM YHCIIE TEPMOXUMHYECKHUE
pacy€Thl, paCU€ThI C UCIOJIB30BAHUEM TTOHITHS «MACcCOBas H0JISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxenne HemeramnoB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[.W. MenaeneeBa u ocoOeHHOCTH CTpoeHHsS aToMOB. Du3nveckue CBOKWCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETAJUIOB (Ha TMpUMEpPE KHUCIOopoja, cepbl, dochopa u
yIIIepoaa).

XWUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COSTUHEHUN (OKCHIOB, KHCIOPOCOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COCTUHEHHUI).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHU .



Meramubl. Ilonoxenue MertawioB B llepuoanueckoy cucremMe XUMHYECKHX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetamioB. OOmme  ¢usmueckue cBodcTtBa  MetauioB.  CjiaBel  METaJIOB.
DIEKTPOXUMHUYECKUI PSAJI HANIPSKEHU I METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUIIIUX METAJIOB (HAaTPUi, KaJIUM, KaJbIIUH, MarHuH,
ATIOMUHUM, IUHK, XPOM, KEJe30, Me/lb) U UX COCTUHCHUH.

OO6mue cnocoObl ToJydeHus: MeTauioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumuol om kopposuu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOABbI U3YUYCHUSH BEIIECCTB U UX npeBpameHnﬁ

I/I?)yquI/Ie KOJIJICKIINH «MeTannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/IC U OIHMCAHHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBHe TUAPOKCHUIA AJIFOMHUHUA C paCTBOPAMU KHCIIOT
151 meﬂoqeﬁ, Ka4CCTBCHHBIC PCAKIIUN HAd KATHOHBbI MCT&HJIOB).

PacuéTHble 3agaun

Pacuétel maccel BemecTBa WM 00BEMA Ta30B IO WM3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce Wi 00bEMY OJHOTO M3 yUaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECCTB
UMEET MPUMECH.

X¥MuS H KU3Hb

Ponpr xumuu B oOecCeUYeHHH DSKOJIOTHYECKOM, HSHEPreTUYECKOW U THUIIEBOU
0€301acCHOCTH, Pa3BUTUHA METUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIECTB
U XUMUYECKHUX PEaAKIIHil.

[IpencraBnenuss 06 OOHMIMX HAYYHBIX MPHUHITUIIAX MPOMBIILICHHOTO IOJIYYSHUS
Ba)KHEHUIIIMX BEIIICCTB.

UenoBek B MUPE BEILIECTB U MAaTEPUAJIOB: BaKHEHUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuayibl,  KpackH, CTEKJIO, KepaMmuKa, MaTepHUabl
JUTSL DJICKTPOHUKH, HAHOMATEPUAJIbl, OpPraHMYEeCKHUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHST H  3JI0POBbE 4YEJIOBEKA: IMPAaBHJIA HCMHOJB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBwiia OE30MaCHOTO0 HCIIOJIB30BAHMS IPEMapaToB OBITOBONH XUMHH
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblie CBA3U

Peanuzanmst MeXMNpeIMETHBIX CBSI3€H NPH W3Y4eHUH OOIeld W HEOPTaHMYECKOU
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAayYHBIX [IOHSTUW, TaK W TMOHSITUW, SBISIIOIIMXCS CHCTEMHBIMU U OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBIC TIOHATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHajau3, CHUHTE3, KilacCu(UKalus, NEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,



arperaTHO€ COCTOSIHME BEUIECTBAa, (PU3NYECKHUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opranusM, d3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE IOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOILUIUBO,
PECYPCBL.

TexHonorusi: XUMHYECKass MPOMBILNUIEHHOCTb, METATyprusi, MNPOU3BOJCTBO
CTPOUTENbHBIX  MATEpUaJOB, CEIbCKOXO3SWCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
IPOMBIILIEHHOCTD, dapmarneBTHUECKAS MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKMX  MpernaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHUaJIOB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00YUYaIOIIUMUCS
porpaMMm cpefHero oo0mero o60pa3oBaHusi (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeTonuueckoid OCHOBOM Juisi pa3pabOTKU MIJIaHUPYEMBIX
PE3yJIbTATOB OCBOEHMSI MIPOrpaMM CpeHEro ooiero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BBIJEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOMIMMHCS POCCUHUCKOM TpaxKJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEEIICHUIO;

HAJIMYUE MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIIEHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN U UICTOPUYECKUX TPAUIIMKA 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B  CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IIPUCYIIUMU LEITOCTHOU CUCTEME
XUMHYECKOT0 00pa30oBaHus;

HaJIMYMe MPAaBOCO3HAHUS HKOJIOTHYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
U CTPOUTH KU3HEHHBIC IUIAHBI.

JIM4yHOCTHBIE PE3YIAbTATHI OCBOCHUS MpeaMeTa «XUMHUSA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOW AESTEIBHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJEAIIAMU POCCUHUCKOTO
TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMaMU U MpaBUIIAMH MOBEICHUS,
CIIOCOOCTBYIOIIMMHU TPOIIECCAaM  CaMOIIO3HAHUS, CAMOPAa3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTHU O0yUaIOLIUXCA.

JInyHOCTHBIE  PE3YJAbTaTBl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPa)XaroT
cOpMUPOBAHHOCTh  OMbITA IO3HABATEIIBHOM M  MPAKTHUYECKOH  JIEATEIbHOCTH
00y4aroUIMXcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UUCIIE B YACTHU:

1) rpa:kaIaHCKOro BOCIUTAHMS:

OCO3HaHMS OOYYaIONMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABJIEHUS O COLUMAIBHBIX HOPMaXxX M MPABUIIAX MEKINYHOCTHBIX OTHOIIECHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEILHOCTH MPHU CO3JaHUM YUYEOHBIX
MIPOEKTOB, PEIICHWH YYEOHBIX W IO3HABATENbHBIX 3aJ]lay, BBIIIOJTHEHUU XUMHUYECKUX
3KCIIEPUMEHTOB;



CrOCOOHOCTU MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAJIN3E PA3IMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) MATPMOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACJIECIUIO
OTE€YECTBCHHOM XUMHUM;

YBOXEHUS K TpOlLecCy TBOPYECTBA B 00JAaCTH TEOPUU U TPAKTUUYECKOTO
NPUMEHEHNUS] XUMHHU, OCO3HAHUA TOTO, YTO JOCTHKEHHUS HAYKU €CThb pE3YJIbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHBOB B IOJYYEHHH W TOCIEIYIOLIEM aHAJIN3E
uH(OpPMaIINK O TIEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO MTOBEACHUSI;

CIIOCOOHOCTU OIIEHWBATh CUTYallUHM, CBS3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIEC HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OILICHMBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUIIECH C MO3ULIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX ITOCTYIIKOB;

4) dopMHpPOBaAHUA KYJbTYPbI 310POBbS:

MOHUMAaHHUsI IIEHHOCTEH 37J0pOBOr0 M O€30MacHOr0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOmoIcHUsT TpaBui  0e30MacHOro oOpalieHuss C BelecTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYAOBOU JAEATEIbHOCTH;

MOHUMaHUSI 1IEHHOCTH MPaBUJ WHIWBHIYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M )KU3HH JIFO/ICH;

OCO3HAHUS TIOCIICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymoOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS );

5) Tpya0BOr0 BOCTIMTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM AESTEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITLHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YaCTHE€ B PELICHUM MPAKTUUYECKUX 3ajlad COUUaTbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);

WHTEpECAa K TMPaKTUYECKOMY M3YYCHHIO Mpodeccuii  pa3inmdHOTO  PoJa,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI IO XUMHUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHONU TPacKTOPUU 00pa3oBaHUs,
Oynyiie mpodeccud W peaau3allid COOCTBEHHBIX »KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHUMHHU, HMHTEPECOB U NOTpeOHOCTEM
o01IecTBa;



6) IKOJIOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIeCOO0pPAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMaHUsl TJ00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHUSIHUS
SKOHOMUYECKUX IIPOLECCOB Ha COCTOSHUE IIPUPOAHON U COLIMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHH JUJISl PELICHUS
BOIIPOCOB PallMOHAJIBHOI'O IIPUPOAOIIOJIb30BAHNS;

AKTUBHOI'O HEINPUATUSA JIEHUCTBUM, NPUHOCIIIUX BPEL OKPYXKAIOUIEH IPUPOIHOU
cpele, yMEHHUsi MPOTHO3MPOBATHh HEOJArONPUSATHBIE HKOJOTHYECKUE TOCIEICTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh HUX;

HaJU4Msl PAa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBHI,
OMbITAa JIEATENBHOCTH HKOJOTMYECKON HAINpPAaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TMO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLIMAJILHON MpaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMopoOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSI CHEU(DUKA XUMUM KaK HayKH, OCO3HAHUs €€ poiu B (OPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBINUIEHUS, CO3JaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpy’KaroIeM MUpe KaK O €IUHCTBE MPUPOJIBI M YeJIOBEKA, B TIO3HAHUU TTPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUuH MpoOieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBUIIN3AINHU: B €€
I'YMaHUCTUYECKOM HAIMPABICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepUaJbHON KYyJIbTYphl, PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BHUTHUS
YeJI0BEYECTBA — CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBON M 3KOJIOTHYSCKON O€301MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, 00ECTICYCHUH YCJOBUH YCIENTHOTO TpyAda W SKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAaHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh TMOJTy4aeMbIe
3HAHMS JUTSI aHAIKW3a U OOBSICHEHUS SIBJICHHH OKPYXKAIOIIEro MUPA M TPOUCXOISIINX
B HEM M3MEHEHMI, YMEHHS JeJaTh OOOCHOBAHHBIE 3aKIIIOYEHUS HA OCHOBE HAYUYHBIX
(aKTOB M UMEIOMINXCS JAHHBIX C IIEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOATENIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS IS PELICHUS
mpo0IeM B peasbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN A€ TEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3inuuHbIX cdepax npodeccruoHaIbHON
NEeSATEebHOCTH.



METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOEHUS YU€OHOI0 MpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo61ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIE TMOHSATUS, OTpa)kKarollue
[[ETTOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CIIEU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, PHEPTHs, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIEIOBaHUE,
HaOJII0/IeHrEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe ydeOHble JehCTBUS (IMO3HABaTeJIbHbIE, KOMMYHHKATUBHBIC,
peryisTuBHbIE), obecrneunBaromue GopmMupoBaHue (yHKIIMOHAIBHOM T'PaMOTHOCTU H
COIMAIbHOM KOMITIETEHIIUN 00YyJarOITUXCS;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIOIb30BaTh OCBOCHHBIC MEXIUCITUIIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEHCTBHS B O3HABATEIBHON U
COLMAIBbHOM MTPAKTHKE.

MertanpeaMeTHbIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUCOHBIMHU
N03HABATEILHBIMU, KOMMYHUKATHUBHBIMU U PETYJISTUBHBIMU JCHCTBUSMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATEIHHO (POPMYIUPOBATH U AKTYaJU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEICIISTH IeNIN AeATEIHbHOCTH, 3a7aBasi MapaMeTphl U KPUTEPUU UX TIOCTUKECHHUS,
COOTHOCHUTH PE3yJbTaThl IEITEILHOCTH C TTOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh IIPU OCBOCHHUH 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIICHUS — BBIIESATD
XapaKTepHble MPHU3HAKU TOHATHH M yCTaHABIMBATH WX B3aMMOCBSI3b, HCIOIH30BATH
COOTBETCTBYIOIIWE MOHATHUS JUIsl OOBSICHEHUST OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH JJISl KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKiuu;

YCTaHABIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIICHUS (MHIYKTHBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE TO3HAHMS, HCIOJIb3YEMbIE B XUMHUU CHMBOJMYECKHEC
(3HAKOBBIE) MOJIEIH, PEOOPa30BBIBATH MOJIEIBHBIC MTPEACTABICHAS — XUMUYECKUIA 3HAK
(cumMBO) BreMeHTa, XuMuueckas (opmylia, ypaBHEHHE XUMHUUYECKOM peakiuuu —
MIPY PEIICHUH YISOHBIX MO3HABATEIBHBIX U MTPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.



Bba3oBble ucciiegoBarebCKue 1eMCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh LIEJIH U 33]]a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITEIbHO CPOPMYITMPOBAaHHBIE BOMPOCHI B KaUy€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 711 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMH CAMOCTOSTEIBHOIO TUIAHUPOBAHUSA U MPOBEACHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUsI HaOM0AaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh OOOOIICHUS WU
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBaHUS, COCTaBIISITh
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

puoOpeTaTh OMbIT YUCHUUECKON UCCIEI0BATEILCKON U MPOCKTHOM e TEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJILHOMY TOMCKY METOJIOB PEIICHHUSI
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaruu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB M (OPM IPEACTABIICHUS, KPUTHICCKH
OILICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTE;

(GopMyTUPOBATE 3aMPOCH] U IPUMEHSTH Pa3TUYHBIC METOIBI IPU TTOMCKE U 0TOOpE
UHpOpMAIIK, HeOOXOIUMOM IS BBITIOTHEHUS YIeOHBIX 3a7]a9 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  KCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpaduKH, JUArpaMMbl, TAOIUIIBI, PUCYHKHU U JIPYTHUE);

UCTIOJIh30BaTh HAYUYHBIA SI3bIK B KAa4eCTBE CPEJCTBA MpPH pabOTe ¢ XUMHUYECKOU
MHPOpPMAIUEH: TPUMEHSATh MEeXKIPeIMETHbIC ((PU3HUECKUe U MAaTEMaTUICCKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISTHOCTH.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

3aJaBaTb BOIIPOCHI IIO0 CYHICCTBY 060y>KI[3€MOI>i TEMBI B XOJA€ JAuajaora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh UJACH, (HOPMYIUPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpGI[J'IO)KGHHOﬁ 3a1a4iu,

BBICTYIIATh C Hpe3eHTaHI/Ieﬁ PE3YyJIbTaTOB MMO3HABaTEIILHOU ACATCIIBHOCTHU,
IMOJTYUYCHHBIX CaAMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPH BBIIIOJHCHHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpoeKTa U (POPMYIUPOBATH BBIBOJBI
MO pe3yjbTaTaM MPOBEAEHHBIX UCCICAOBAHUM MYyTEM COIJIACOBAHMS MO3MIUM B XOJI€
00CyXXJ1IeHUsI 1 OOMEHa MHECHHSIMH.



PeryasiTuBHble YHUBeEpPCAJIbHbIE yUeOHbIE HeiiCTBHUS

CaMOCTOATEIbHO  IUIAHUPOBATh U OCYLIECTBIIATH CBOK  I[IO3HABATEIIbLHYIO
NEATEIbHOCTb, Ompeneias €€ LelId U 3aJadd, KOHTPOJIUpPOBAaTb U IO MeEpE
HE0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM IEUCTBUI MPHU BHIMOIHEHUN
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3pHEeKTUBHBIN cIocob Ux
peleHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKLIMIX;

OCYLIECTBIIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHudyeckas XUMUS» OTPAKAKOT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUH MPUPO/IBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEeIICHHs] TPAKTUYECKUX 3a]ad M HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOILICHHUS
K CBOEMY 3JI0POBBIO Y IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpask BKIIIOYAET: OCHOBOIOJIATAFOIINE
NOHSTHS (XMMHUUYECKHIM JJIEMEHT, aToM, JJIEKTPOHHas OOO0JIOYKa aTroma, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTas u cokpamiéHHas), MoJb, MOJISIpHAasi Macca, MOJIAPHBIN 00BEM, YTIIIepOIHbBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIITa, PauKall, U30MEPHs, H30MEPbI, TOMOJIOTHYECKHUH Ps/I,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJ W a30TCOJEpXKAIIUE COEIUHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannyeckux BemectB A.M. ByTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH S3bIK XUMUU; MUPOBO33PEHYECKHE 3HAHUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(dakToNOTNYEeCKUE CBEJACHHS O CBOWCTBAaX, COCTaBe, MOJYyYeHUH H OE30MacHOM
WCIIOJIb30BAaHUU BaXKHEWIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NEATENbHOCTU YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TPHU3HAKU TOHSTHUH,
YCTaHABIMBAaTh WX  B3aWUMOCBA3b, MCIIOJIB30BaTh  COOTBETCTBYIOIIUE  IOHSTHUSA
IIPY ONUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COEUHECHUM;

chOpPMHPOBAHHOCTh  yYMEHHH  HMCIHOJB30BaTh  XUMHUYECKYIO CUMBOJIMKY
JUTS1 COCTABIJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) popmyi
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XUMHUYECKHX PEAKIIUMM, U3rOTaBIMBATH MOIECIU
MOJIEKYJI ~OPraHMYE€CKMX BEIIECTB JUIi WUIFOCTPAUUM HUX XUMHYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh NPUHAMJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIHIECTB MO MX COCTABY U CTPOCHUIO K OMPENIENEHHOMY KIlacCy/Tpymie



coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ W  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHHUS), JaBaTh MM Ha3BaHMUS IO CUCTEMaTUYECKOU
Homenkiatype (IUPAC), a Takke NpPUBOAWTH TPHBHAIbHBIC HA3BaHHS OTACIbHBIX
OpPraHUYECKUX BEUIECTB (ATUIICH, MPOMUIICH, alleTUJICH, STUICHIJIUKOIb, TIUIEPUH, (EeHOI,
dbopmanbaerua, aneraabIeruj, MypaBbUHasT KHUCIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs
KHUCJI0Ta, CTEAPUHOBAs KUCIIOTa, IITI0K03a, PPYKTO3a, KpaxMal, IEeJUTI0JI03a, TIHUIIH);

c(hOpMUPOBAHHOCTb YMEHUSI ONIPEALIIATH BUbI XUMUUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OJMHAPHBIC U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH TIOJIOKEHUS  TEOPUH  CTPOCHUS
oprannueckux BemecTB A.M. BbytnepoBa s 0O0BSICHEHHS 3aBHCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTpOeHUE, (pusznueckue u
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OGeH30J, METaHOJI, 3TAHOJ, STUJIEHTJIUKOJb, TJIUIEPUH, (eHoJ, areTanbieru,
MypaBbUHAs M YKCyCHasi KHCJIOTBHI, TJIFOKO3a, KpaxmaJ, IeJUII0JI03a, aMHUHOYKCYCHAas
KHUCIIOTAa), WUIFOCTPUPOBATh T'E€HETHYECKYI0 CBSI3b MEXKIY HUMH YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIU C UCIIOIb30BaHUEM CTPYKTYPHBIX (popMyIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HWCTOYHHKH YTJIEBOJOPOJIHOTO
CeIpbsi (He(pTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPEepadOTKH W MPAKTUUYECKOE
IPUMEHEHHE TIPOTYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BEIYUCIICHUS 110 XUMHUYECKUM YPAaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA HCXOMHOTO BEIIECTBA WM TPOAYKTa pPEaKIUU 10
U3BECTHBIM  Macce, O00BEMY, KOJIMYECTBY OJIHOTO W3 HCXOJHBIX  BEIIECTB
WJIU TIPOJAYKTOB PEAKIIUHN );

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJCTh CHUCTEMOH 3HAHMK 00 OCHOBHBIX METOJaxX
HAyYHOT'O TMO3HAHMS, UCTOIB3YEMbIX B XUMHUH IIPU M3YYEHUH BEIIECTB U XUMHUYCCKUX
SBICHUN (HAONIOJEeHNe, W3MEpPEHHe, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIIOJIH30BAThH
CHCTEMHBIC XMMHWUYECKUE 3HAHUS VISl NPUHATHS PEIICHUNM B KOHKPETHBIX >KU3HEHHBIX
CUTYallMSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAaHHOCTh YMEHHH COONIOJATh TpaBWIA IIOJB30BAHUS XHMHUYCCKOM
OCy 101 ¥ 1a00paTOPHBIM 000PYI0BAaHKEM, a TAK)KE ITpaBUjIa OOPAIICHHS C BEIISCTBAMH
B COOTBETCTBHUH C MHCTPYKITUSIMHU I10 BBIMIOJIHCHHIO JIAOOPATOPHBIX XUMHUUECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMECHHH  IUIAHUPOBATh W BBINOJHATh  XHUMHYCCKHM
AKCIEPUMEHT (TIPeBpalllcHUsS] OPTraHMYECKUX BEIIECTB IMPHU HArPEBAHUU, IOJYYCHUE
ATUJICHA W M3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypalusl OCIIKOB NMPH HArpeBaHWM, I[BETHHIC PEAaKIMHU OCJIIKOB) B COOTBETCTBUHM
C MpaBWJIAMH TEXHHUKH 0€30IMaCHOCTH MpH OOpalIeHUH C BEIIECTBAMHU M JJa00PaTOPHBIM
000pyI0BaHUEM, NPEACTABISTH PE3yJbTAThl XHMHYECKOTO JKCIIEpUMEHTa B ¢opme
3allMCH YPAaBHEHHMI COOTBETCTBYIOIIMX peakiuii 1 GOpMYIHpPOBATh BBIBOALI HA OCHOBE
ATUX PE3YJIbTATOB;



cOPMHPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHAIU3UPOBATH  XUMHUYECKYIO
uH(pOpMAIHIO, TOJYYaEMYI0 U3 pa3HbIX HICTOUYHUKOB (CpeIcTBa MacCOBOM MH(OpManuu,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHUM COOJIIOATh IPABUIIA SKOJIOTHUECKU LIEIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESITEIIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKaloled NPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUSA Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEILECTB, MOHUMAas cMmblci nokazarens 11/IK,
MOSICHATh Ha MpPUMEpax CIOCOObl YMEHBIIEHHS W MPEJOTBPALLEHUS HX BpPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJIOBEKa;

st 00y4YaroIMXCs C OrPaHUYECHHBIMU BO3MOXKHOCTSIMU  37I0pPOBbS: yMEHHE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM;

U CIENbIX M CIa0OBUIAMIMX OOydYaloLUXCA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUEYHYIO cucTeMy 0003Hauenuii JI. bpaiins mis 3anucu xumuyeckux Gopmyd.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas v HEOpraHUYecKas XUMUS))
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpaA, POJM XUMHUM B TIO3HAHUM SIBICHUW MPUPOJBI, B
(GbopMHUPOBAaHUYU MBILUICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYyHKIIMOHATIBHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl pEIlIeHUs MPAKTHUYECKUX 3a7ad M IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 370POBbIO U IPUPOIHON CPENE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAt0IINE
HOHATHS (XUMHUYCCKUI DJIEMEHT, aTOM, H30TOH, S-, P-, O- 3JIeKTpOHHBIE OpOHMTAIH
aTOMOB, UOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBSA3b (KOBAJEHTHAs,
MOHHAs, METAJTIMYECKAs], BOJOPOIHAS ), KPUCTAIUINYECKAs! PEIIETKA, TUIIbI XUMHYECKUX
pEeaKUnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHCJIUTENh, BOCCTAHOBUTENIb, CKOPOCTh XMMHYECKOM pEAKLUH, XUMHUYECKOE
paBHOBECHUE); TEOPUUM U 3aKOHbl (TEOpPHUS AIEKTPOJIMTHYECKONW JTUCCOLMALINH,
nepuoanueckuii 3axkoH .M. MenaeneeBa, 3aKOH COXpaHEHHs] MAcChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPALICHUS PHEPTUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JEXKallue B OCHOBE
MMOHUMAHHSI TMPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (DaKTOJIOrM4YecKHe
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30ITaCHOM UCMOJIb30BaHUHU BayKHEUIIINX
HEOPTraHUYECKUX BEIECTB B OBITY U MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE TMPU3HAKU TMOHSITHUH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
MIPY ONUCAHWH HEOPTAHWYECKUX BEIIECTB U UX MPEBPALICHHUI;



cOPMHUPOBAHHOCTh  YMEHUH  HCHOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIsL  cOCTaBlieHHs (OpMyJa BEUIECTB U  YPABHEHUHM XUMHUYECKUX PEaKLHM,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJICKUCIbIN ra3, aMMHaK, raméHas U3BecCTb,
Herani€Hasi U3BeCTb, IUThEBAs COJla, MUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUU OMNpPEAENSITh BaJEHTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN CBS3H
(koBaJIeHTHAsl, HMOHHAs, METAJNIMYecKas, BOJOPOAHAs) B COCAMHEHMSX, THUII
KPUCTAINTMYECKON PEHIETKH KOHKPETHOTO BEIeCTBA (aTOMHAsl, MOJIEKYJIsipHasi, MOHHAs,
MeTaJJInyecKas), XapaKTep Cpeibl B BOJIHbIX PACTBOPAaX HEOPTAHUUECKUX COCTMHEHMUI;

c(OpMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAMJIEHKHOCTb HEOPTaHMYECKUX
BEUIECTB MO HUX COCTaBYy K ONpeNeN€HHOMY KJacCy/Tpylnie COeIuHEHUU (MpocThie
BEIIECTBA — METAJUIbl U HEMETalJlbl, OKCHJbl, OCHOBAaHUS, KHUCIOTHI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH  MEPUOAMYECKOrO0  3aKOHA
JI.. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
POrHOCTUYECKYIO (PYHKIUH;

c(OpPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3nemMeHToB 1-4 mnepuonos Ileproandeckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOUTATINY,
«QHEPreTUYECKHEe YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX JJIEMEHTOB M UX COECIMHEHMH II0 mepuojgaMm u rpymnmnam Ilepuonnueckoit
CHCTEeMbl XUMHYeCcKuX raemeHToB J[.1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (ONMUCHIBATh) OOLIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CyLIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMH  BEIECTBAMMU
C IIOMOILBI0 YPABHEHUH COOTBETCTBYIOLINX XUMHUUECKUX PEAKLINN;

cOpMUPOBAHHOCTh YMEHMSI  KJIacCU(PUUIMPOBATH  XUMHUUYECKHE  PEaKIHUH
[0 Pa3JIMYHBIM IpPU3HAKAM (YUCIYy M COCTaBY pPEArMPYIOIIMX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, H3MEHEHHIO CTENEeHEHl OKHCIEHHUS »3JIEMEHTOB, OOpaTUMOCTH
pEeakLny, y4acTHUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBIIATH YPaBHEHMS PEAKIMN Pa3IUUYHBIX THUIIOB,
MOJIHBIE U COKpAalIEHHBIE YPAaBHEHUS PEAKIM MOHHOIO OOMEHA, yYUTHIBAsl YCJIOBHA,
IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHILIA,

chOpMUPOBAHHOCTh ~ YMEHHH  NPOBOAUTH  pPEaKUMH,  IOATBEPXKIAIOLINE
KA4EeCTBEHHBIN COCTaB Pa3JINYHbIX HEOPTaHWUYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTb YMEHUW  pPAaCKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OanaHca ITHX
peaKuunii;



c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEpP CMEIICHUS XUMHUYECKOrO0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3jaeiictBus (mpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHUECKHE MPOIIECCHI, JICKAIIHNE
B OCHOBE MPOMBIIUICHHOTO TIOJAYyYE€HUS CEpPHOM KHUCIOTHI, aMMHAKa, a TaKxke
c(hOpMUPOBAHHOCTb MPEACTABICHUNA 00 OOIMX HAYYHBIX NMPUHIHUIAX U IKOJOTUYECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS C UCTIONB30BAHUEM TMOHSTHUS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WU 00bEMA Ta30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIJIOBOTO A dekTa
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIPEBPAILCHUS U COXPAaHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TMOJb30BAHUS XUMHYECKON
OCYJ10¥ 1 JTabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIeHUs C BEIIeCTBAMU
B COOTBETCTBUH C HHCTPYKITUSMHU IO BBITTOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHUW  IIJJAHUPOBATb M  BBHITIOJHATH  XUMHYECKUU
IKCTIEPUMEHT (pa3fioKeHUEe TMEepPOKCHAa BOAOpOJa B MPUCYTCTBHUU KaTaau3aropa,
ONpEAEICHUE CPEbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAJIBLHOIO WHAMKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIUK Ha CyJib(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metainb» u « Hemeranbi»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU O€30MaCHOCTH MPU OOpAIIEHUHU C BEIIECTBAMU U
7a00paTopHbIM  O00OpYyIOBaHUEM,  MPEJACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKCTIeprMeHTa B (GopMe 3alkMCH YpPaBHCHUH COOTBETCTBYIOIIUX pPEaKIWH U
(dbopMyITHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh  yMEHHUW  KPUTHUECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uHDOpMalMIO, TOIy4YaeMyK W3 pPa3HBIX HCTOYHUKOB (CpelICcTBa  MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUU COOTIOAATH MPaBHIIa HKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOM NIESITEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3J10POBbS U
OKPY’KAIOWIEH IPUPOJHOM CpPEIbl, OCO3HABATh OIACHOCTh BO3JCHCTBUS HA IKHUBbBIC
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, NOHMMAas cMbIca mnokaszarens [IJAK, moscHsATh
Ha TIPUMEpPax CHOCOOBI YMEHBIICHUS M MPEIOTBPAIICHAS UX BPEIHOTO BO3JACHCTBUS
Ha OPraHHU3M YEJIOBEKA;

st OOyYarommMXcss C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 37IOPOBBS: yYMEHHUE
MPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYaIOIIMXCSA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMu4yeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckue OCHOBBI OPraHM4ecKOM XUMUM

1.1

IIpenmer
OpraHUYeCKOM XUMHH.
Teopus crpoeHus
OpraHUYECKUX
COeIMHEHUH

A.M. bytieposa

3

[Ipenmer opraHUYECKOW XUMUM:

€€ BO3SHUKHOBEHUE, PA3BUTUE U
3HAYEHUE B TIOJIYYCHUU HOBBIX BEILIECTB
1 MarepuaioB. Teopusi CTpoeHUs
OPraHUYECKUX COCTUHEHU I

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHust. CTpyKTypHbIe (hOPMYITbI
OpPraHUYECKUX BEIIECTB. [ omonorus,
n3oMepusi. XUMHYECKast CBSI3b

B OPraHUYECKUX COCIMHECHUAX: KPATHbIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o kiaccuduranuu
OpraHuveckux Beniects. Homenkiarypa
OPraHUYECKUX COCTUHEHU I
(cuctemarrueckasi) U TpPUBUAJIbHbIE
Ha3BaHUS BOKHEUIIUX MPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCIePUMEHTAIbHbIE METO/bI
U3y4YCHHSI BeleCTB U UX MPeBpallleHH:

PackpsiBaTh CMBICIT H3y4aeMBbIX
MOHSATUH (BBISBIISITH UX XapaKTEPHbBIC
MPU3HAKHU ), yCTAaHABIMBATh UX
B3aUMOCBSI3b.

[IpuMEHSTh NOJIOKEHUS TEOPUU
CTPOEHHSI OPraHUYECKUX BEILIECTB

A. M. BytnepoBa s 00bsICHEHHS
3aBUCHUMOCTHU CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonp30BaTh XUMUYECKYIO CUMBOIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIIEHHOM) (POPMYIT OpraHNIECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKON CBSI3U
(oMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh poJib OpraHMuECKOW XUMUU
B IIPUPOJIE, XapaKTEPU30BaTh €€




e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMU
Ha MX OCHOBE;

— OIBITHI IO MIPEBPALICHUIO
OpPraHUYECKUX BEIIECTB TP HarpEeBaHUHU
(mnaBneHue, OOyTIMBAHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJCIUPOBAHUE MOJICKYJT
OpPraHMYECKUX BEIIECTB

3HAaY€HHUE B )KU3HH YEIOBEKA,
WJUTIOCTPUPOBATH CBS3b C APYTHMHU
HayKaMH.

HaOmronates u onuceIBaTh
JEMOHCTPAIIMOHHBIC OTIBITHI; IPOBOIUTH
Y OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Hroro no pazgeny

Pasjien 2. YrieBoaopoabl

2.1 | [IpenenbHbIE
YIIIEBOIOPOIBI —
AJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHAM psAll. MeTaH u 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIIeHUs] U TOPEHUs),
HaXOXKJICHUE B IIPUPO/IC, TTOTYYECHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbie
YTJIEBOJOPOIBI:
QJIKEHBI, ATKATUCHBI,
QJTKIHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUU PSALl. DTUIIEH —
MIPOCTEUIIINN MPEICTABUTEND ATKEHOB:
COCTaB, XMMUYECKOE CTPOEHUE,
¢dbu3nUecKre 1 XUMUYIECKHIE CBONCTBA
(peakuuu rugpupoOBaHus,
rajoreHUupOBaHUsl, TUpaTallUuu,

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUH (BBISBIISTh UX XapaKTEPHBIE
MIPU3HAKH ), yCTaHABIIMBATh UX
B3aUMOCBSA3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIME TTOHATHUS

MIpY ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHU OPTaHUYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpanIéHHOM) (PopMysT OpraHuYeCcKux
BEILIECTB.

VY cranaBnuBaTh NPUHAIIEAKHOCTD
BEILIECTB K OMPE/ICIICHHOMY KJIacCy




OKHCJIEHUS U TTOJTMMEPHU3ALUN)
HaXOKJICHHE B IPUPOAE, OJIYUEHUE U
IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u
MeTUNOyTaaueH-1,3, Xumuyeckoe
CTPOEHHME, pEAKIUS OJIUMEPHU3ALINH,
npUMeHeHHe (151 CUHTe3a
IPUPOJHOTO U CHHTETHYECKOTO
Kay4yyKa U PE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHHMSI, TOMOJIOTUUECKU I P,
AULETHIIEH — IPOCTENUIINN
IIPEICTaBUTEIb AJIKNHOB: COCTAB,
XMUMHUYECKOE CTPOEHUE, PU3NIECKHE U
XMMHUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJIOTE€HUPOBAHUS,
TUApaTaliy TOPEHUS ), HAX0XKICHHUE

B IIPUPOJIE, NTOITYUECHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTI€BOAOPOIbI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bU3UIECKre U XUMUUECKHE CBOHMCTBA
(peakiuy raJoreHUpOBAHUS U
HUTPOBAHUSA), TTOTyUYCHHE

U IpuMeHeHne. BiusHue 6eH3ona

Ha OpraHW3M YelloBeKa. [ eHeTndeckast
CBSI3b YIJICBOJAOPOIOB

YTJIEBOAOPOJIOB 110 COCTABY U
CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIATYPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJICNIbHBIX Mpe/ICTaBUTEIEH
YTJIEBOJOPOJIOB.

OnpenensiTh BUIbl XUMHUYECKON CBSI3U
B MOJIEKYJIaX yrieBOJOPOJIOB;
XapaKkTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puMeHeHue, GU3nIECKUe U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MpEeJICTaBUTENICH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STUIJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyO0JIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIMYHU€ YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII.




IIpuponusie 3 [Tpupoanslii ra3. [lonmyTHbie HEDTAHBIE XapakTepu3oBaTh UCTOUHUKU

HWCTOYHUKH ra3el. Hepth 1 €€ mpoucxoxaeHue. YTJIEBOJIOPOIHOTO ChIPhs (HE(PTH,
YTJIEBOAOPOJOB U UX Cnoco0s1 nepepaboTku HEDTHU: MPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
nepepadboTKa NEePEroHKa, KPEKUHT (TEpMUUECKUH, nepepaboTKU U MPaKTHUECKOE
Karanutudeckuit). [IpoayKTel MIPUMEHEHHE TOJIy4aeMbIX MPOIYKTOB.
nepepaboTku HeDTH, UX TPUMECHEHUE Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
B IIPOMBIIIJIEHHOCTH U B OBITY. METO/IbI IO3HAHUS — MPOBEJICHHE,
KameHHbI yrob U IPOyKTHI €r0 HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
nepepaboTKH. AKCTIepUMEHTA (J1Ta0OpaTOPHBIE OMBITH U
JKCIepUMEHTAIbHbIE METOIbI IpaKTUYecKue padoThI).
U3y4YeHUs BellecTB CrnenoBatb nmpaBuiiaM 0e30MacHON
U MX NpeBpallleHnii: paboThl B TabopaTopuu
o JleMoHCTpanuu: IIPU UCIIOJIB30BAHUY XUMUYECKOM
— xoymekuuu «Hed1b» u «YTomaby; MOCYZbl U 000PYIOBaHUS, & TAKKE
— BugeodparmeHT «BynkaHuzanus IpaBUjIaM OOpalIeHus C BEIECTBAMU
PE3UHBI». B COOTBETCTBUH C HHCTPYKIUAMHU
e JIaGopaTOPHBIE OIBITHI: BBITIOJTHEHUS JTAO0OPATOPHBIX OIBITOB U

— KA4€CTBCHHOC OIIPECIICHUE yriepoaa IMPAaKTUYCCKUX pa60T I10 IIOJIYUCHHIO U
Y1 BOIOPOJa B OPraHNMYECKUX BellecTBax; | U3YYCHUIO OPraHNICCKUX BCIICCTB.

— 03HAKOMIIEHHE C 00pa3laMu IIpeacTaBasTh pe3yabTaThl

IJIACTMACC, KAYYYKOB U PE3UHBI; SKCIEPUMCHTA B (pOpME 3aIucH

— MOZETHPOBAHHE MOJICKYII YPaBHEHUH COOTBETCTBYIOIINX PEAKIINI
YIIIEBOLOPOIOB 1 Y JIeJIaTh BBIBOJIbI HA KX OCHOBE.
rajoreHOINPOU3BOIHBIX. IIpoBOIHTE BEIYHMCIICHHS

e [TpaKTHYECKHE pabOTHI: JUISL ONIPEJICIICHUST MOJICKYJISIPHOMN

Ne 1. ITonmyuenue 3TuiaeHa U U3y4EHUE (hopMyJIBI OPraHUYECKOro BEILECTBa,
er0 CBOMCTB. 10 YPaBHEHUIO XUMUUYECKON peakiuH.




e Pacy€THble 3a/1a4u:

— OIIPENIEIIEHUE MOJIEKYJISIPHOU
bopMyIbl OPraHUYEeCKOro BEIIeCTBa

10 MAaCCOBBIM JIOJIIM ATOMOB
XUMHUYECKHUX DJIEMECHTOB;

— Pacy€Thl IO YPABHEHUIO XUMUYECKOU
peakuuu

CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIISITh CBOIO I1I03HABATEIIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYINIOBOM yueOHO
NesATeIbHOCTU

Uroro no paznemny 13

Paznen 3. Kucaopoacoaep:kaniue opranHnyeckue coeJuHEHUs

3.1 | Criuptsl. Oenon 3

[IpenensHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ DTAHOJI, XMMHUIECKOE
CTpOeHHE, PU3NIECKHE U XUMUYECKHE
CBOICTBA (pEaKIUHU C AKTUBHBIMU
MEeTaJJIaMU, TaJOT€HOBOAOPOIaMHU,
ropeHue), npuMeHenne. Bogopoanas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIoBeKa.

MHOroaToMHbI€ CIIUPTHI: STUJICHTJIMKOIb
Y TJIMIEPHH, XUMHUYECKOE CTPOCHHE,
bU3uIECKUe ¥ XUMHUYECKHIE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJJIaMH, KaUeCTBEHHAs peaKIIus
Ha MHOTOAQTOMHBIE€ CITUPTHI).
DU3NOIOrHIYeCcKOe A CTBHE

Ha Opra”u3M 4esioBeka. [[puMmeHenue
TJIMIEPHUHA ¥ ATUJICHTIIUKOJIS.

PackpriBaTh CMBICT N3y4aeMbIX
MOHATUH (BBISBIATH UX XapaKTEePHbIE
MIPU3HAKHN ), YCTAHABIIMBATh UX
B3aUMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHITHUS

IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHU OPTaHUYECKUX
COEIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIEHHOM) (hOpPMYIT OPraHUYECKUX
BEILIECTB.

VY craHaBnuBaTh NPUHAIEHKHOCTh
BEILIECTB K OMNPEACIICHHOMY KJIacCy
M0 COCTaBY U CTPOCHHUIO, HAa3bIBaTh UX
M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS




®enoi. CTpOoeHHE MOJIEKYJIBI,
du3znYecKne U XUMUYECKUE CBOWCTBA
¢denona. TokcuyHOCTh (PpeHomNa, ero
busuoIIornYecKoe AeUCTBHE

Ha opraHusM denoseka. [I[pumenenue
dbenona

3.2

Anbpaeruabl.
KapOoHoBbIE KUCTTOTHI.
CrnosxHble 3¢upb

Anpaerun: hopManbaeTUI U
aleTagbJerul, XiMHUIeCKOe CTPOCHHE,
bU3UYECKUe U XUMHYECKHE CBOMCTBA
(peakiuy OKUCIEHHSI M1 BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IPUMEHEHHUE.

OIHOOCHOBHBIE MpeIeTbHbBIE
KapOOHOBBIC KMCIIOTHI: YKCYCHAs
KHCJIOTa, XUMHUYECKOE CTPOCHHE,
bu3uYECKre U XUMHUYECKHUE CBOMCTBA
(oO1mIue CBOMCTBA KUCIIOT, PEAKIIHS
sTepudUKaIIN), TTOTYYEHUE U
npuMeHeHne. CTeapuHOBas U OJICHHOBAS
KHCJIOTHI KaK MPEJICTAaBUTEIN BBICIITUX
KapOOHOBBIX KMCJIOT. MbLIa Kak COJIU
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBHE.

CnoxHbIe 3QUpBI KaK TPOU3BOTHBIS
KapOOHOBBIX KUCIOT. ['uapou3
CIOKHBIX 3pupoB. XKupsl Kak

OTJIENIbHBIX MPEJICTaBUTENCH
KUCIIOPOACOEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHUe, PU3NUECKHUE U
XUMHUYECKUE CBOMCTBA, BAXKHCHIIINEC
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MpeACTaBUTENICH Pa3IMUHBIX KJIACCOB
KHCJIOPOJICOJICPKAIIUX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hopmanbaeruaa,
areTajabJeruaa, YKCyCHOM KUCTIOTHI,
TIFOKO3bI, Caxapo3bl, Kpaxmara,
LEJUTIOJI03bI ); BBIABISATH TEHETUYECKYIO
CBA3b MEK]ly HUMU U NOATBEPKAATH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX
peakiui ¢ UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHE Y MPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUIS 5KM3HENIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONMACHOCTH BO3ACHCTBHS
Ha KUBbIE OPraHU3MBbl OPEICIICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHATh

Ha IIpUMepax CrocoObl YMEHbIICHUS




IIPOU3BOHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['uaponn3 sxupoB

3.3

YriaeBoasl

VYrieBoasl: cocTaB, Kiaccudukanus
yIieBOJI0B (MOHO-, TU- U
nosucaxapujibl). ['moko3a —
MPOCTENIINM MOHOCAXapUI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIBI,
du3nIecKre U XUMUYECKUE CBONWCTBA
TJIIOKO3BI (B3aUMO/ICHCTBHE

¢ runpokcugom menu(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTanoBieHUE, OpOKEHNE
TJIFOKO3BI ), HAXOXKIECHUE B IPUPOJIE,
IpUMEHEHHE TITI0KO03bI, OMOJIOTHYecKast
POJIb B KU3HENIEATEIHOCTH OPraHU3Ma
yenoBeka. dorocunTte3. Dpykrosza Kak
U30MEp TITIOKO3HI.

Caxapo3za — npecTaBUTENb
JUCaXapuaoB, TUAPOIN3 CaXxapo3bl,
HAX0XJCHUE B IPUPOJIC U IPUMEHEHUE.
Kpaxmai u niemiono3a Kak npupoaHbIe
MOJIMMEPHI: CTPOCHHUE Kpaxmalia u
LEJITIOI03bI, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAas PEaKIUs C HOJIOM).
IDKCNepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3/CHCTBHSI HA OpraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TPOBEICHUE,
HaOJI0/ICHNE U OTIICAHNE XUMUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHBIE OMBITHI U
pakTU4YeCcCKue padboThl).

CrnenoBaTh mpaBuiiaM 0e30MacHON
paboThl B TabopaTopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOM
TIOCY/IBI 1 00OPY/IOBAHMSI, & TAKXKE
npaBuiiaM oOpallleHus ¢ BELECTBAMU

B COOTBETCTBUH C HHCTPYKLHUSIMU
BBINOJIHEHNS J1a00PaTOPHBIX OIBITOB
U MPAaKTUYECKUX pabOT MO NOTYyUSHUIO
U U3yUYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBnarh pe3yabTaThl
HKCHEPUMEHTA B (popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOLINX PEAKIUN
U JIeJIaTh BBIBO/IBI HA X OCHOBE.
[TpoBOAUTH BEIUMCIIECHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON

(b opMyIIBl OPraHNYECKOT O BEIIECTBA,
[0 YPABHEHUIO XMMHUECKOHN peaKinu.
CaMOCTOSITENIbHO IIAHUPOBAThH U
OCYIIECTBIISITH CBOIO IO3HABATEIBHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE




e JlaGopaTopHBIE OMBITHI:

— rOpEeHHE CIIUPTOB;

— B3aUMOJICHCTBUE TJIMLIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4eCTBEHHBIEC PEaKlUU ajlbJIETUI0B
(oKHCIIeHne aMMUAaYHBIM PACTBOPOM
okcuja cepedpa 1 TuAPOKCHIOM
menu(Il));

— B3aUMOJICHCTBUE Kpaxmalia ¢ HOJIOM.
e [IpakTruueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTBHI.

e Pacuérnbie 3a1auu:

— OIpe/ieNIeHNEe MOJIEKYJIIPHOM
(bopMyIIBI OPraHNYECKOTO BEIIeCTBA
110 MAaCCOBBIM JOJISIM aTOMOB
XUMHYECKUX PJIEMEHTOB U T10 Macce
(00BEMY) IPOTYKTOB CTOPAHUS;

— pacu€Thl IO YPAaBHEHUIO XUMUUYECKOM
peakiuu

y4dacTue B IpyNIoBOM yueOHOM
JEATEIIbHOCTU

Hroro no pasneny
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Pa3znen 4. A3oTcoaep:kamme opraHu4ecKne coeIMnHeHNs

4.1

AMUWHBI.
AMWHOKUCIIOTHI.
benku

3

AMMHBI: METUJIAMHH — IPOCTEUILINAN
IIPEACTaBUTENb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHHE, (PU3NIEeCcKre u
XUMHUYECKUE CBOMCTBA (peakinu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKHU ), YCTAHABIUBATh UX
B3aUMOCBA3b, UCIIOJIb30BATh




C KUCIIOTAaMU Y TOPEHUSI ), HaX0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aMdoTepHbIe OpraHUYeCKUE COCTUHEHUSI.
Du3NYECKUE U XMMUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MpUMepe TIIMINHA).
buojornyeckoe 3Ha4ueHNE aMHUHOKHUCIIOT.
CuHTE3 IIENTHIOB.

benku kak mpupoIHbIE TTOJTMMEPHI.
[TepBuuHasi, BTopr4Hasi U TpETUIHAS
CTpYKTypa O0enKkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JeHaTypaIus, KaueCTBEHHbIE PEaKIIUU
Ha OEJIKH.

IKCcNepuMeHTATbHbIE METOAbI
U3y4YeHHUs BELIeCTB M UX MpeBpPalleHH
e JleMOHCTpaluu:

— JeHaTyparus OCIKOB IIPU HArPEBaHUU;
— IIBETHBIC PEaKIMK OCIKOB

COOTBETCTBYIOILIAE IMOHATUS
IIPU ONIMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISl COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHOM) (hOPMYJT OPraHUYECKUX
BEILIECTB.

OnpenensaTe NTpUHALIEKHOCTh BEIECTB
K OIPEJIEIEHHOMY KJIacCy 10 COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJIEJIbHBIX MPEICTABUTEIECH.
XapaKkTepu30BaTh COCTAB, CTPOCHHUE,
IpUMEHEHHE, QU3NICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOTYYeHUS TUITUYHBIX
IIPEACTAaBUTEIIEH a30TCOAEPKALIUX
coeIMHEeHUH (MeTUIaMHUHA, TTUIHHA,
OCJIKOB).

OnuceIiBaTh COCTaB, CTPYKTYpY,
OCHOBHBIE CBOWCTBA OEJIKOB; NOSICHATH
Ha MpUMepax 3HaueHue OENKOB

JUIsl OpraHu3Ma 4eloBeKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOII0AATh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamMoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIILHYIO
JESATENbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPyINIOBOM yueOHOM
JEATEIbHOCTU

Hroro no pazgeny

3

Pa3nen. 5. BoicokoMosieKyJIsipHbIe COeIUHEHUS

5.1

[ImacTmaccesr.
Kayuyku. Bosiokna

2

OCHOBHBIE MTOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJTUMEpPU3ALUN, CPETHSS
MoJieKyisipHast Macca. OCHOBHbIE
METOJbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MMOJUMEpHU3aLus U
MOJIMKOHACHCAIIUS.

[InacTmacchl (MOIUATUIIEH,
MOJIMIPONUIIEH, TOTUBUHUIXIOPHU]L,
noiucTupoi). HaTypanbHblil 1
CUHTETUYECKHUE KAyUyKH
(OyTaaueHOBbIN, XJIOPOIPEHOBBIN 1
U30TIPEHOBBIN). BolOKHA: HAaTYypabHbIC
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (a1leTaTHOE BOJIOKHO,

BnaneTs u3ydaeMbIMH XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4aeMbIX OHATUHN U IPUMEHATH ITU
MOHATHS TIPY ONUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKUX BEIECTB,

J1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUUISL COCTABJICHUS CTPYKTYPHBIX (GOpMYIT
BEILIECTB U YPABHEHUU PEaKLUN
MOJTMMEPU3ALINH U TTOJTUKOHICHCAIINH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacpoOCTPaHEHHBIX BUIOB
MJIaCTMAcCC, BOJIOKOH; TPUMEHEHUE




BHCKO3a), CHHTETHYECKHUE (KaIlpOH U
JaBcaH).

JKCNepuMeHTATIbHbIE METOIbI
H3Y4YeHMs BellleCTB M MX NpeBpPaLleHIi:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE ¢ 00pa3lamMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacc, KayuyyKoB

B Pa3IU4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — HAOII0AATh U
OINKCHIBATH JJ€MOHCTPALIMOHHBIH
HKCIIEPUMEHT

Hroro no pazgeny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3zesoB U TeM
y4eOHOro npeameTa

No
m\it

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OCHOBHBIC BUIBI JCATEITHHOCTH
oOy4Jaromuxcs

Paznea 1. Teopernueckue oc

HOBBI XUMHUH

1.1 | Ctpoenue aToMOB.
[Tepunognueckuit
3aKOH U
[Tepunonnueckas
CHUCTEMa XUMUYECKUX
AJIEMEHTOB

J1.. MenneneeBa

3

Xnmuueckui aseMeHT. Atom. CocTaB
aToMa, U30TOMbI. DIICKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTANIH,

S-, p-, d-, f-anemenTb. OCOOCHHOCTH
pacripeieseHus IEKTPOHOB

0 OpOUTAISIM B aTOMaX MaJIbIX U
OOJIBIITUX MTEPUOIOB. DJIECKTPOHHAS
KOH(UTYypaIys aToMOB.
[lepnoanuueckuit 3aK0OH 1
[Tepuonndeckas cucreMa XMMHYECKUX
sanemenToB /. 1. Menneneena. CBsi3b
MEPUOIUYECKOT0 3aKOHA U
[lepronueckoi CUCTEMBI XUMHUECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB ¥ 00pa3yeMbIX UMM MPOCTHIX
Y CIIOKHBIX BEIIECTB IO TPYIINaM 1
nepyojiaM. 3Ha4eHUe ePUoIUIECKOTO
3aKOHA M CUCTEMBI XUMHYECKHIX

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISBJISITH UX XapaKTEPHbIC
MPU3HAKHU ), yCTAaHABIUBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI TIEPUOTUYECKOTO
3akoHa JI. . MenneneeBa u
JIEMOHCTPUPOBATH €TO
CUCTEMaTU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U TPOTHOCTUYECKYO
byHKIIH.

XapakTepu30oBaTh IIEKTPOHHOE
CTPOCHUE aTOMOB XUMHYECKUX
a1eMeHTOB 1-4 nepuo10B, UCTIOIB3YS
MOHATHUSA S-, P-, d-37EKTPOHHBIC
opOuTanu, YJHEPreTUUECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMMUYECKUX
AJIEMEHTOB U UX COCAUHECHUIN

0 NMEepUoJaM U rpyImam
[Teprnoarueckoi cucTeMbl

J1. 1. MenneneeBa




anemeHToB .M. Menneneera

B Pa3BUTHUU HAYKHU.
JKCNePUMEHTAIbHbIE METO/bI
U3yYeHHsI BelleCTB U UX MPeBPAILlleHUIA:
e JleMOHCTpaLuu:

Buner Tabnun «Ilepuonuueckas cucrema
XUMHYECKHUX JIEMEHTOB

JI.. MenneneeBay»

1.2

CrtpoeHnue BeliecTna.
MHoroo06pa3zue
BEIICCTB

CrtpoeHue BelecTBa. XUMHUECKas CBS3b.

Bubl (koBasieHTHAs! HEMOJAPHAS U
NOJISIpHAs, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHMs XUMHYECKOMN
cBs131 (0OOMEHHBIN U JOHOPHO-
aKIEeNnTopHbIN). BomopoaHas cBs3b.
BaneHTHOCTS.
DIEeKTpOOTPULATENBHOCTh. CTENEHb
okucyeHusa. KaTuoHbl 1 aHUOHBI.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHHS.

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAIITMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnyecTBeHHbIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBast
JIOJIS1 BEIIECTBA B pacTBOPE).

PackpriBaTh CMBICT H3y4aeMbIX
MOHATHH (BBIACISITH KX XapaKTePHBIC
MIPU3HAKK) U IPUMEHSATD 3TH TIOHSTHSI
MIPU OMHMCAHUU COCTaBa M CTPOCHUSI
BEIICCTB, 11 O0OBICHEHUS OTICIIbHBIX
(haKTOB ¥ SBJICHU.

OnpeaensaTh BUIbI XUMUYECKOHN CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAJUIMYECKOM, BOJOPOTHOI)

B COCIMHCHUSX; TUI KPUCTATITNICCKOM
PEIETKM KOHKPETHOTO BEIIECTBA.
OrnpenensiTh BAJICHTHOCTh U CTEIICHB
OKHCJICHUSI XUMHYCCKHX DJICMECHTOB

B COCJIMHEHUAX PA3JIMYHOTO COCTABA.
[TpoBOAMTH BHIYHMCIICHUS

C MCIIOJIb30BaHUEM ITOHSITHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEY.

Braners n3ydaeMbIMU XUMHUYSCKHUMHU




Krnaccudukanus HeopraHM4ecKux
coenquHeHur. Homenkiatypa
HEOPraHMYECKUX BEIIECTB.
JKCIEePUMEHTATbHbIC METOABI
H3y4YCeHHUsI BELECTB M UX NIPEeBPaLlCHUI:
e JleMOHCTpaLuu:

— MOJIEJIM KPUCTALNINYECKUX PELIETOK.
e PacuérHble 3a1a4u:

— PpacyeThl C UCIOJIB30BAHUEM MOHATHUS
«MaccoBas J0JIsl paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuuu

Xumudeckas peakius. Kinaccudukamms
XUMHUYECKUX PEAKIIUN B HEOPTraHUYECKOM
Y OPTaHUYECKON XMMHU. 3aKOH
COXpAaHEHHUS MACCHI BEILIECTB; 3aKOH
COXpAHEHHUS U MPEBpAIICHUS IHEPTUU
MIPU XUMHYECKUX PEAKIMX.

CKopoCTb peakiiuu, €€ 3aBUCUMOCTh

OT pa3iau4HbIX (hakTopoB. OOpaTUMBIE
peakiuu. XMMHUYECKOE paBHOBECHE.
@DaKTOpHI, BIUIIONINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHSI.

[Tpunuun Jle [laTense.
DIIEKTPOTUTHYECKAS TUCCOIALIMS.
CuitbHBIC U c1a0bIe daeKkTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIECTB: KUCIas,
HEeUTpasbHasi, menoyHas. BomopoiHbii

MTOHATUSIMH.

OOBACHITH 3aBUCUMOCTb CKOPOCTH
XUMUUYECKON PEAKIUU OT Pa3IMUHbIX
(bakTOpoB.

OnpenensaTs XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECUS

B 3aBUCHUMOCTH OT BHEIIHETO
BozneiicTBus (mpuniui Jle [llatense).
CocTaBisiTh ypaBHEHUS PEAKIIAN
Pa3JIMYHBIX TUOB; MOJHbBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUi
WOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS,
IIPY KOTOPBIX 3TH PEAKLIUUA UTYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHUS — IIPOBEJICHUE,
HAOJIIOICHHUE U OTIMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO OOMEHA, BIMSHUIO Pa3JINYHbIX
(aKTOpOB Ha CKOPOCThH PEAKIIUH.
CrnenoBath NMpaBHiIaM MOJIb30BaHUS
XUMUYECKOU MOCyA0i 1 1abopaTOPHBIM
000pyI0BaHHEM.

[IpencraBnsaTh pe3ynpTaThl




nokazatenb (pH) pactBopa. Peakiuu
MOHHOI'0 0OMEHa B OpraHU4eCKOu U
HEOPTraHUYECKOW XUMMUHU.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonsitue 00 snexTponmnze
pacIuIaBOB U pacTBOPOB COJIEH.
[Ipumenenue anexrponusa.
JKCIEePUMEHTATbHBIC METOABI

U3yYeHNsl BeIeCTB U UX MpeBPaALleHUI:

e JleMOHCTpaLuu:

— pa3lIoKEHHE MEPOKCHUIA BOIOPOAA
B [IPUCYTCTBUM KaTaJIU3aTOpa.

e JlaGopaTopHbIE OMBITHI:

— TPOBEJICHUE PEAKIIUH HOHHOTO
oOMeHa;

— OmpeeIeHUE CPEeabl pAaCTBOPOB
BEILIECTB C TOMOIIbI0 YHUBEPCATBLHOTO
WHJIUKATOpa.

e [IpakTHueckue pabOTHI:

Ne 1. Bousitnue pa3nuuHbix (akTopoB
Ha CKOPOCTh XUMHYECKON PEaKIUH.
e Pacuérnrle 3a1a4n:

— PpacCUYCTHI 110 YPABHCHHUAM XUMHUYCCKUX

peaxkiui, B TOM YUCJIe
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTr0 dKCIIepUMeHTa B hopme
3aIMCH YPABHEHHUH COOTBETCTBYOIIMX
peakuii U JAeIaTh BRIBOJBI HA UX
OCHOBE.

[TpOBOIUTE BBIYHUCIICHUS

10 YPaBHEHUSAM XUMUYCCKUX PEAKITHH,
B TOM YHCJIE TCPMOXUMHUYICCKUE
pacy€Thl

Hroro no pazneny
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Paspnen 2. Heoprannueckass XumMus

2.1

Metamiel

6

Meramisl. [lonoxeHue MeTaninos

B [leproanyeckon cucremMe XUMUUECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. Obmue puznueckue cBOCTBa
MeTaioB. [[puMeHeHne MeTamion

B OBITY, pupojie U TexHuKe. CIUIaBbl
METaJIJIOB. DJIEKTPOXUMUUYECKHUHN Psifl
HaIpsDKeHU MeTaioB. O01ue crocoObl
nonydeHus: Mmetamuios. Kopposus
MeTaoB. CriocoObl 3alUThI

OT KOPPO3HH.

OO611ast xapakTepuCTUKa METAJIOB
rnaBubIX moArpymm (IA-rpymma,
[TA-rpynna) Ilepuoandeckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB. AJIFOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCUIA ATIOMUHUSL.

OO6mr1ast XxapakTepUCTHKA METAJJIOB
no0ouHbIX oarpynn (b-rpymm)
[lepnoandeckoi CUCTEMbl XUMUYECKUX
AJIIEMEHTOB: M€[lb, IUHK, XPOM, JKEJI€30.
Baxuelime coeTMHEHNs] METAJIIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIN).
JKCNepUMEHTATbHbIE METOAbI
U3y4eHHUsI BelleCTB U UX MPeBPalleHNiA:

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIJCIATh UX XapaKTePHbIC
MPU3HAKW ) U IPUMEHSITH 3TH TOHSITHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, 11 OOBsICHEHUS OTACIbHBIX
(GaKToB U SIBIEHUH.

OOBSCHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJJIOB U UX COCIMHEHUM C YUETOM
CTPOCHUS UX aTOMOB M TTOJIOKEHUS

B Ilepuoanueckon cucreme
XUMHWYECKUX DJICMEHTOB

. . Menneneesa.

XapakTepu3oBarh (OMUCHIBATH) O0IIHE
XHUMHYECKHE CBOMCTBA METAJIJIOB, UX
BOKHEUIIIMX COCTUHEHUH, TTOITBEPHKIAsI
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
peaKUnii; TPUMEHEHUE METAJLIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIIOJIB30BAaHUE MX JIJIST CO3IaHMS
COBPEMEHHBIX MaTepHUaJIOB U
TEXHOJIOTHIA.

OnuceIBaTh CIIOCOOBI 3aIIIMTHI METAJNIOB
OT KOPPO3HH.

PackpbIBaTh CYIITHOCTb OKHUCIUTEIHHO-




e JleMOHCTpaLuu:

— KoJuieKusa «MeTasibl U CIUIaBbD».

e JlaGopaTopHBIE OMBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIOMUHHUS C pACTBOPAMH KHUCJIOT U
IICJIOYCH;

— KA4YE€CTBEHHBIE PEAKIIMU HA KATHOHBI
METAJLJIOB.

o [IpakTudeckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3a7a4 1o TeMe «MeTaib».

e PacuéTHrble 3a1a4n:

— pacyeTsl Macchl (00beMa, KOJIMYECTBA
BEILIECTBA) MPOAYKTA PEAKIIUHU, €CIN
OJIHO M3 BELIECTB JIaHO B BUJE PACTBOPA
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBHUTEJBHBIX PEAKIIUAM
IIOCPEICTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKLUM.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HUOHBI
METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl IO3HAHUS — MPOBEJICHHUE,
HAOJIIO/ICHHUE U OTMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a60paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpeacTaBnsATh pe3yabTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3aMUCU YPAaBHEHUN COOTBETCTBYIOIINX
peaKiuil ¥ AenaTh BRIBOAbI HA X
OCHOBE.

CrnenmoBath MpaBuiIaM MOJIb30BAHUS
XUMUYECKOU MOCyA0M 1 1ab0paTOPHBIM
000pyI0BaHHUEM.

[IpoBOIUTH BEIYMCIICHHS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CamMOCTOsATENIbHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOKO II03HABATEIIBHYIO




JNEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpYINIOBOM yueOHOM
JEATEIIbHOCTU

2.2

Hemertamiel

Hewmerannel. [lonoxxeHrne HEMETAIOB
B [lepuoanueckoi cucteMe XUMHYECKUX
aneMmeHToB (.M. MenaeneeBa u
O0COOCHHOCTU CTPOEHUS aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIOB.
ANIOTpONUsA HEMETAIIIIOB (Ha MPUMEPE
KHUCIIOpoJia, cephl, pocdopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
OKcupl HEMETAIUIOB.
Kucnopoacoaep:xaiirie KuciaoThl.
Bogopoansie coequHenust

HEMETAJIJIOB.

JKCNepUMeHTAIbHbIE METO/IbI
U3y4YeHHsl BelleCTB

U MX NPeBPALLCHUIN

e JleMOHCTpanuu:

— o0pa3Isl HEeMETAIIOB;

— B3aMMOJICMICTBUE MEJIM C A30THOMU
KHUCJIOTOM pa3JIuyHON KOHIIEHTPAIIUU.

e JlabopaTOpHBIEC OTIBITHI:

— KAQUECTBEHHBIE PEAKIIMH HA AHUOHBI U
KAaTUOH aMMOHWUS.

PackppiBaTh CMBICT N3Y4aeMBbIX
MOHSATUHN (BBIJCIATh UX XapaKTePHbIC
MPU3HAKW) U IPUMEHSITH 3TH TIOHSITHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, /11 OOBsICHEHUS OTACIbHBIX
(GakToB U SIBIECHUH.

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETAJJIOB M MX
COEJIMHEHUH C YUYETOM CTPOCHUS UX
aTOMOB H TTOJIOKECHHUS

B [lepuoanueckoii cucreme
XUMHWYECKUX DJICMEHTOB

. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIIMX COCIMHEHUH, TTOITBEPHKIAs
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
PEAKIIUH.

XapakTepu3oBaTh BIUSHHAE HEMETAJIOB
1 UX COCIMHCHHUU Ha KUBBIC
OpTaHU3MBbI; ONIMCHIBATH TPUMEHEHUE

B Pa3JIMYHBIX 00JIACTAX MPAKTUICCKOM
JICATEIIbHOCTH YEJI0BEKa.




e [IpakTruueckue pabOTHI:

Ne 3. Penienuie akciepruMeHTaIbHbIX
3azay 1o reMe «Hemeraiubny.

e PacuérHble 3a1a4u:

— pacyeTbl MacChl BEILIECTBA

WK 00bema ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce Wiu
00BEMY OJIHOTO U3 YYACTBYIOIIHUX

B PEaKIIMH BEIIECTB; PaCUEThl MACChI
(oObema, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJTHO

U3 BEIIECTB UMEET NPUMECH

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYeCKuX
BEIIECTB

Heoprannyeckue u opranuyeckue
kucnotel. Heopranmyeckue u
OpraHu4ecKue OCHOBaHUs. AM(pOTEpHBIE
HEOPraHUYECKUE U OPTraHNYECKUE
coenuHeHus. [ eneTnyeckas CBs3b
HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

IToaTBepkaaTh CyLIeCTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
PEaAKLIUH.

PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca STUX PEaKIIHil.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOLINE XAPAKTEPHBIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pPacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl [IO3HAHUS — IPOBEJICHMUE,
HaOJII0JICHUE U ONMCaHNE XUMHUECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
paboThI).

IIpencTaBisaTh pe3yabTaThl
XMUMHUYECKOTO dKCIIEpPUMEHTA B opMme
3aIIMCH YPABHEHUN COOTBETCTBYIOIIUX
pEeakui U AenaTh BEIBOABI HA UX
OCHOBE.




CreroBaTh NpaBuIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0M 1 J1abOpaTOpHBIM
000pyI0BaHHEM.

[IpoBOANTH BEIYHMCIICHUS

10 YPABHEHUSIM XUMUUYECKUX PEAKLIHN.
CamoCTOATENBHO INIAHUPOBATH U
OCYILECTBIATH CBOIO IT03HABATEIIBHYIO
JEATEINbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TPYIIOBOM yueOHOM
JEATEIbHOCTH

Uroro no pazneny 17
Pa3nena 3. Xumus ¥ Ku3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xumuu B obecrnieueHuu PackpsiBaTh poJib XUMUH B PEIICHUH

AKOJIOTUUECKOM, SJHEPTreTUIECKOU U
MUIIEBON 0€30MMaCHOCTH, PA3BUTUU
MeauuuHbL. [ToHATHE 0 HayIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUi.

[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIIAITAX TPOMBIIIIIEHHOTO MTOTyYeHUs
BXHEHTIINX BEIIECTB (HA MPUMeEpax
MIPOM3BOJICTBA aMMHAKa, CEPHOU
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPHUATIOB U
XUMHUYECKUX PEAKINil: XUMHSI 1
3I0pPOBbE YEJIOBEKA; MpaBUia
WCIIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTUUYECKUX MPOOJIeM UeJIOBEUECTBA,
ONHUCHIBATH OCHOBHBIC HAIIPABJICHUS
pPa3BUTHUSI XUMHYECKON HAYKHU U
TEXHOJIOTHH.

[TpumeHnsTh npaBuia 0€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCII0JIb3YEMBIMHU B ITOBCETHEBHOM
JKU3HU, MPABUJIA MMOBEJACHUS B HEIAX
cOepeKeHUS 3I0POBBS U OKPY KarolIei
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JCUCTBUS Ha KUBbBIC
OpraHU3MbI ONPEJICICHHBIX BEIIECTB
cMbica nokazarens [IIK, moscHsaTe




npenapaToB; MpaBuiia 6€30MacHOro
WCIIOJIB30BaHUS MIPENapaToB OBITOBOM
XMMHHU B IIOBCEJIHEBHOM KU3HU. briTOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha TIPUMEpax CIocoObl YMEHBIIICHHSI 1
MPEIOTBPAIICHUS UX BPETHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATh U KPUTUICCKU
OIICHUBATh MH(POPMAIIHIO, CBI3aHHYIO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSTHUE OKpYKaromeh
Cpelibl.

Hcrnonb30BaTh MOJYyYEHHBIC 3HAHUS U
npecTaBiIeHus o cepax
NEATEIBHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHanIbHON
NeSTEeILHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JieM XMMUYECKOU 1 IKOJIOTHUECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTPodJIeMe U
npeajiaraTb BO3MOKHBIE TTyTH €€
pelIeHus

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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