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OenepanbHas pabouas mporpamma Mo ydeoHomy mnpeametry «Xumusi» (0a30BbId
ypoBeHb) (mpeamerHas oOnactb «EcTeCTBEHHO-HAay4dHbIE MPEAMETHI»)  (nanee
COOTBETCTBEHHO — MPOTrpaMma M0 XUMHUHU, XUMUSI) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
coJiep>)KaHre OOY4YEHHUs, TUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI MO0 XUMUH,
IJIAHUPYEMBbIE Pe3yJIbTaThl, TEMATHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHasT 3amuCcKa OTpa)kaeT OOIMe ILEeNIU U 3aJa4d U3YYCHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHUIO 00YydYarolIuMucs,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakkKe MOAXOJbl K OTOOpY coaepx aHusi,
K OINpEIENCHUI0 IUIAHUPYEMbIX pEe3yJbTaTOB U K CTPYKTYpE TEMaTHYECKOTO
TJTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPBIC
npeajaratoTcs JJjig 0053aTeIbHOr0 M3Y4YeHUs B KaXKJIOM KJacCe Ha YPOBHE CpPEHEro
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHS MPOTPAaMMbl 1O XUMUM BKIHOYAIOT
JUYHOCTHBIC, METAaNpeJMETHBIC pe3yJbTaThl 3a BECh MEPHOJ OOydYEHHS Ha YpOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXKe MPEeIMETHbIE JOCTHXKEHUS OOY4Yarolerocs
3a KaXbIi TOJ] 00ydeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE CpeaHEro odiiero oOpa3oBaHusi pa3paboTaHa
Ha ocHOoBe denepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 obOpazoBaHHUH
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelbHOM TpOrpaMmbl  cpenHero ooOmero obpazoBanus (POII  COO),
npencraBieHHbIX B denepanbHOM TrocylnapCcTBEHHOM 0O0Opa30BaTEILHOM CTaHAApTe
COO, ¢ yuérom Konnennuu npenogaBaHus Y4eOHOTO mpeaMera «XUMU»
B 00pa3oBaTeIbHBIX OopraHu3anusax Poccutickoit denepannu, peaanu3yrOIMX OCHOBHBIC
oOpa3oBaTeibHbIE MPOrPAaMMbl, M OCHOBHBIX TMOJOXXKEeHUNH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOIX0ZI0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OTPEIEICHUIO 00IIei
CTpaTeruu OoOy4eHHs, BOCIIUTAHUS U PA3BUTHs OOYYAIOMIMXCA CPEICTBAMU YYEOHOTO
npeamera «Xumusi» ans 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIU
KoHIenryainbHeie mojioxkeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJIepKaHMsl, pEe3yJIbTaTOB oOOy4YeHHs U TpeOOBaHMH K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM C JaHHBIMHU TMOJIOKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00I1ero 00pa3oBaHMs:

yCTaHaBIIUBaeT 00s3aTeibHOE (MHBApUAHTHOE) TMPEAMETHOE  COJEpKaHHUeE,
OnpeieiAeT KOJIMUYECTBEHHbIE U KAUeCTBEHHbBIE €r0 XapaKTEePUCTUKHU HA KaXKJOM dTare
M3YUYCHUSI MpEaMeTa, MPeayCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COJECPKAHUS U
pacrpeielieHus ero Mo KjiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;
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NaéT TMPUMEPHOE pachlpe/iesieHne Y4eOHBIX YacOB MO TEMATHUYECKUM paszjieliaM,
PEKOMEHAYeT MPUMEPHYIO IMOCIEAOBATEILHOCTh HU3YUYEHHUSI OTACIBHBIX TEM Kypca
C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOT0 mpoiiecca,
BO3pacTHBIX 0cobeHHocTel obyuaromuxcst 10-11 knaccos;

TaéT METOJMYECKYI0 HWHTEpPIpETalMI0 IIeJIe H3ydeHHs] TMpeIMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeaHero olmero  o0pa3oBaHus,
COJIEpKaTeNIbHONW XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MIpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHUJIOB  Y4eOHO-TIO3HABATEIHHOM
NeATeIbHOCTH OOYydYaloIlerocss IO OCBOCHHUIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIMSAM B TMpPOTpaMMe IO XUMHUU COOJIIOJIeHa MPEEeMCTBEHHOCTh
c (¢enepanbpHO paboueil mMporpaMMoOl OCHOBHOTO OOIIEro 0Opa3oBaHUS MO XUMHUH
(s 8-9 knaccoB 0Opa3oBaTEIbLHBIX OpraHU3alliii, 0a30BbI YPOBEHB).

Xumudeckoe oOpa3oBaHUE, MOJIydaeMOe BBITYCKHUKaMH 00Ie00pa3oBaTeIbHON
OpraHu3aIliy, SIBIAETCS HEOThEeMJIEMON 4YacThl0 MX 00pa3oBaHHOCTU. OHO CIIYXHUT
3aBEpIIAIONIMM OTAallOM peaiu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CUCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oOmel KyJabTypbl 4YellOBeKa, a TakKe HSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOUICHUS
K CBOEMY 3JI0POBBIO M TMPHUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHUe
oOydJarImuxcs Ha YPOBHE CpEeAHEro oO0IIero oOpa3oBaHUS CPENCTBAMHU y4eOHOTO
npeameTra «XUMHS», COIEPKAHUE U MTOCTPOEHUE KOTOPOTO OIMPEAEIIEHBl B MPOrpamMme
0 XMMUH C YYETOM CHEHU(PUKA HAYKH XUMHUH, €€ 3HAYCHUS B MO3HAHUU MPUPOILI U
B MaTepHAIBHOM KW3HU OOINECTBa, a Takke C Y4EToM OOmmMX Ieledl u
MPUHIIMIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHME CHUCTEMBI CPEIHEro OOIIero
oOpazoBanuss B Poccuiickoit ®Deneparuu. Tak, Hanpumep, npu (HOPMUPOBAHHUH
collepKaHMsl TpeaMeTa «XHUMHUS» YYTCHBI CICAYIOIIME TOJOXKEHUs O crenuduxe u
3HAYEHUHU HAYKH XUMUHU.

XUMHS Kak »dJEMEHT CHUCTEMBbI ECTECTBEHHBIX HayK WIrpaeT oco0yl poib
B COBPEMEHHOM IMBWIM3AIIMU, B CO3/JaHUN HOBOW 0a3bl MaTepHAIbHON KyIbTypbl. OHa
BHOCHT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHS, B CO3/JaHUE
[IEJIOCTHOTO TIPEACTABICHUS 00 OKPYXKaIIIeM MHpEe Kak O EIUHCTBE NPUPOABI U
YelioBeKa, KOTOpoe (OopMHUPYETCs] B XMMHUU HAa OCHOBE MOHHMMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKAY CTPOCHHUEM BEILIECTB, UX
CBOMCTBaMU U BO3MOKHBIMHU 00JIACTAMU MTPUMEHEHUSI.

TecHo B3aMMOAEHCTBYSL C JpPYrUMH €CTECTBEHHbIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON 4YacThl0 MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIEUIHOIO
Tpylla W SKM3HH KaxJaoro uwieHa oOmectBa. CoBpeMeHHas XuUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HaIlpaBlieHa Ha pelieHue rio0albHbIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTE€TUUECKOM, MUIIICBOM,
AKOJIOTMUYECKOI O€30MacCHOCTU U OXPaHbl 3JI0POBbSI.



denepanbHas padouas nporpamma | Xumus. 10—-11 kinaccel (0a30BbIl ypOBEHB)

B cooTBeTcTBUM ¢ 0O0IIMMU LEJISMH U PUHIIMIIAMY CPEJAHET0 00IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  YPOBCHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
HEOOXOIUMYIO MM JUIsi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOYEHHUS B JKU3Hb COILIMyMa, MPOJIODKEHHUS 00pa3oBaHUSI B Pa3IUUYHBIX 00JIaCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisonuMHU npeaMeTa « XuMuUs» SBISI0TCA 0a30Bbie Kypchl — «Opranudeckas
xumus» U «O011as U HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUW IO HEOPTraHUYeCKOH
XUMUU (C BKIIOYEHHUEM 3HAHUW U3 OOIed XUMHHM) U OPraHUYECKOW XUMUHU.
dopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUM NPU M3YYCHUU MpeaMeTra o0ecleunBaeT
BO3MOYKHOCTb PACCMOTPEHHUS BCET0 MHOI000pa3us BEIIECTB HA OCHOBE OOILIMX MOHATUH,
3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepxkanuss KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» c(hopMUpOBaHa B IPOrpaMMe 10 XUMUH Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3YYEHHIO Y4YeOHOro Marepuania U OOyCIIOBJI€Ha MCTOPHUYECKHU
000CHOBaHHBIM PAa3BUTUEM 3HAHUM Ha OMPEACIEHHBIX TCOPETHUECKUX YPOBHSX. Tak,
B Kypce OpraHM4YecKON XMMHUHU BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUYECKOU
TEOPHUH CTPOCHHS OPTaHUUYECKUX COCITMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
AJNIEKTPOHHBIX MPEICTaBICHU O CTpoeHuH BemecTB. CBelleHns 00 M3ydaeMbIX B Kypce
BEIIECTBAX HAIOTCA B Pa3BUTUU — OT YTIJIIEBOAOPOJOB IO CIOXKHBIX OHMOJIIOTMYECKHU
aKTUBHBIX COEJUWHEHHMI. B Kypce oOpraHMueckoil XHWMHHM TIOJy4alOT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOIO 00IIero o00pa3oBaHMsl TEpPBOHAYATIBHBIC
NPE/ICTABIICHUsI O XHWMHUYECKOW CBS3U, KIACCHU(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 o0O0Iero oOpa3oBaHUs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHMUECKHE CBEEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O01asi 1 HeopraHu4ecKas XUMHs» 00yJaronmmcs
MPEAOCTABISETCA  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOJUYECKOr0 3aKOHa
C OOIIETEOPETUYECKUX U METOAOJOTUUYECKHUX MO3UIIHNMA, TITy0XKe MOHSITh UCTOPUUECKOE
n3MeHeHne (QYHKIMA 3TOro 3akoHa — OT o0oOmaromeld g0 OOBICHSIOIMEH wu
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUKA O BaKHEMIIMX 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
COJIEpKaHUsl, UMEIOINMH KYJIbTYpOJIOTUUECKUN U MPUKIATHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSA3U XHUMUU C IPYTUMHU HayKaMH, PACKpPBIBAIOT €&
pOJib B TMO3HABATEIBHON M MNPAKTUYECKOU AESTEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKEHHUSI K IPOILIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUECKHUX
MPUIOKEHUI XUMHUH, MOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOILECTBEHHO
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1 JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATH
HH(pOpMAILINIO U PUMEHSTh €€ IJI MONMOJHEHUs 3HAHUH, PEIICHUS] NHTEICKTYyalbHbIX
U DKCIIEPUMEHTAIBHBIX HCCIEOBATENbCKUX 3a/ad. B 1menoM copep:kanue ydeOHOro
npeamMera «XuMUs» JaHHOTO YPOBHS HU3YYEHUS] OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI JJI MOHUMAaHUS (UIOCOPCKUX HUICH,
TaKuX KaK: MaTepUaIbHOE €JUHCTBO HEOPraHWUYECKOr0 M OpPraHHu4YecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOEHHUEM, IT03HABaEMOCTH
MPUPOAHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMu U TEOPETHUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE PO XUMHUHU B PEIICHUU
AKOJIOTUUECKUX TPOOJIeM, a Takke MpoOjieM cOepexeHUsl IHEPreTUYECKUX pecypcosB,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MAaTEPHUATIOB.

B nane pemenus 3ajad BOCHUTAHUS, PA3BUTHS U COLMAIM3AMKU 00YYaIOIINXCSI
MPUHATHIE POrPAMMOM 110 XUMHUHU MOJXObI K ONPEICIICHUIO COJIEPKAHUS U TOCTPOECHHUS
npeaMeTa MpeaycMaTpuBaroT (HOPMUPOBAHME YHUBEPCAIBHBIX YYEOHBIX JICHUCTBU,
UMEIOIINX 0a30BOE 3HAUCHHE JJIs PA3JIMYHBIX BUJIOB JICSITEIHBHOCTH: PEIICHUS MTPOOIIEM,
MOMCKa, aHaju3a U 00paboTku UH(pOpPMAITUU, HEOOXOAUMBIX JUIsl MPUOOPETEHUS OTNbITa
MPAKTUYECKON U MCCIEOBATEIBLCKON JIESITEIbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO
B ITO3HAHUU XUMUHU.

B npakruke npenomaBaHusl XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
TaKk U Ha YPOBHE CpeJHEro oOIiero oopa3oBaHus, MpU ONMPENEIECHUN COAECPKATEIHHON
XapaKTEPUCTUKU 1EeNe M3y4eHusi IMpeaMeTa HalpaBlICHHWEM NEPBOCTEIIEHHOM
3HAYMMOCTH TPATUIIUOHHO MpU3HAETCS GOPMHUPOBAHKME OCHOB XMMHYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TTPAKTUUECKOM JAEATEIHLHOCTH YeTIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. C METOAMYECKON TOUKHM 3PEHHUS TAKOU
NOAXO0J K ONPEACIICHUIO LIeJIel U3yUYeHHS IPEAMETA SIBJISIETCS BIIOJHE ONPABAAHHBIM.

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

dbopMupoBaHUE CUCTEMBl XMMHUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOU JIEKAT KIIOUEBBIE MOHATHUS,
(dbyHIaMeHTanbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C HCTOPUEUN UX PA3BUTHUSA U CTAHOBJICHUSI;

dbopMupoBaHUE W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX I[MO3HAHUS
BEIIECTB W XUMHUUYECKUX PEaKIUil, HEOOXOAUMBIX JUisi TPUOOPETEHUS YMEHUM
OPHUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPO/IE,
B IPAKTUYECKOUN U MOBCEIHECBHOM JKU3HU,

pa3BUTHE YMEHUW W CIIOCOOOB JCSATENHHOCTH, CBA3AHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJIEHHEM TMpaBuil O€30macHOro
oOpalleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ »Tum coaepxaTenbHas XapaKTepUCTUKA IeJNed U 3ajad H3ydeHus
MpeIMeETa B IPOrpaMMe MO XUMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
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C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oOmiero obpasoBanus. CeromHs
B TPEMNOoJIaBaHUM XMMHUU B OOJNBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJiep>KaHusi 00y4eHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBIITYCKHHKA
oromeo0pa3oBaTeNIbHOM ~ OpraHW3allii, BIAJACIOMIEr0 HEe HAOOpOM 3HAHUH, a
(YHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTUBHOTO
MOJTyYeHUS 3HAHUI U TMPUMEHEHUS X B PEANbHOMN KU3HU ISl PEeUICHHs MPaKTHIECKIX
3ajad.

B o510i CBA3M IIpy M3ydeHUH Ipeamera «XHUMUs» NOMHUHUPYIOLIEE 3HA4YCHUE
IpUOOPETAIOT TaKKe LEIH U 3a/1a4H, KaK:

ajanrtanus 00yJaromMXcsl K YCIOBHSIM JUHAMHYHO pPa3BUBAIOIIETOCS MHUPA,
dopMupoBaHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMECHECHHUEM;

dopmMupoBaHue y 00y4JarONINXCsl KIFOYSBBIX HABBIKOB (KITFOYEBBIX KOMITETEHITUH ),
MUMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE ISl Pa3iIMYHBIX BUIOB JCSATEIHHOCTH: PEIICHUS
npoOyiieM, TIOWCKa, aHaiu3a ©W  00paboTku  wHOpMaIMHM,  HEOOXOAUMBIX
JUIS IPHOOPETEHUS OIBITA JeSTEILHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B IIO3HAHUU
XHMHH, a TaKXKe U1 OLEHKH C TMO3UIMK DKOJIOTUYECKOW Oe30macHOCTH XapakKTepa
BIIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M 4YeJIOBEKa M IPUPOJHYIO
cpeny;

pa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH O00y4YaroImUXCsl: CIOCOOHOCTH CaMOCTOSITEIBHO TPHOOPETaTh HOBBIE
3HaHUS 0 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMHM NOTPEOHOCTSAMM, MCIIOJIb30BAThH
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JIsI [TOMCKA U aHAJIN3a y4eOHOM 1 HaydHO-
HOMYJIIPHON MH(OPMALIUU 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 00y4aroIMXCsl YOS KIEHHOCTH B TYMaHUCTUYECKOW HAIIPaBICHHOCTH
XUMUH, €€ Ba)XXHOM poOJIM B PEIIEHUU TJI00ANbHBIX MpOOJEeM pallOHAIBHOIO
IPUPOJIOTIONB30BAHMS, IIONOJHEHHUs] DSHEPreTUYECKHMX PECYpCOB U COXPaHEHUs
IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA HEOOXOOUMOCTH OEpeKHOr0  OTHOLIEHUS
K TPUPOAE M CBOEMY 3/I0POBBIO, a TaKKe NPUOOPETEHHS OMNbITa HCIIOJIBb30BAHUS
MOJYYEHHBIX 3HAHUW JJI1 MPHUHITHS TPAMOTHBIX PEIICHUNH B CUTYyalHsX, CBA3aHHBIX
C XUMUYECKHMH SBJICHUSMU.

enu wu 3agauM  U3ydeHUs MmpeaMeTra «XHUMHUS» MOIYYMIH MOAPOOHYIO
METOJIMYECKYI0 HHTepHperanuio B pasnene «[lmanupyembie pe3yabTaThl OCBOCHHUS
IpOrpaMMBbl IO XUMUW», OIarogaps yeMy oOecredeHO YETKOEe MPEACTaBICHUE O TOM,
KaKhe 3HaHUS M yMEHHUS HMEIOT MpsSIMOE OTHOLICHHE K pealn3allid KOHKPETHOM
LEJTH.
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B yueOHOM mutaHe cpenHero obmiero oOpa3zoBaHUs NpeaMeT «XHUMHs» 0a30BOTo
YPOBHS BXOAHUT B COCTaB MpeIMETHOM 001acTH «EcTecTBeHHO-HayYHBIE PEAMETHI.

OOmiee YuCIIO 4YacoB, PEKOMEHIOBAHHBIX IS HM3Y4YCHUS XUMHH — 68 4Yacos:
B 10 kmacce — 34 ygaca (1 gac B Henmenmio), B 11 kimacce — 34 yaca (1 yac B Hezemio).
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COJEPXAHHUE OBYYEHMSI

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XUMHH

IIpenmer opraHuyeckod XMMHUH: €€ BO3HMKHOBEHHE, PAa3BUTUE U 3HAYCHUE
B TOJYYEHUM HOBBIX BEUIECTB M MAaTEpHAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIe MOJIOKEHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHn4ecKux BelecTB. ['omonorus, nzomepus. XuMHUYECKast CBs3b B OPraHUYECKUX
COEIMHEHUAX — OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienne o kiaccuukanuu OpraHuueckux BenlecTB. HomeHkmarypa
OpraHMYeCcKUX COeIMHEHUH (CHCTeMaTUYecKasl) U TPUBHAJIbHbIE HA3BAHUS BaKHEUILIMX
[IPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB.

JKCIepUMEHTAJIbHbIE METOAbl H3YYeHHUS BelleCTB M UX MpeBpAaleH il

O3HakoMIIeHHE ¢ 00pa3liaMyi OPraHNYEeCKUX BELIECTB U MaTepHalaMi Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OPraHMYeCKHX BELIECTB, HAOJIOJEHUE U ONMCAaHUE
JEMOHCTPAIMOHHBIX OMBITOB I10 MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MPU HArPEBAHUU
(nnaBneHue, OOyTrJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHH psifl. MeTaH U 3TaH — mpocTeifine
NPE/ICTABUTENN aJIKAHOB: (PU3NUYECKHE U XUMUYECKHE CBOMCTBA (peaKIMy 3aMeIeHUs 1
rOpeHusl), HaX0XKICHHUE B PUPO/JIC, MTOIyUSCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psJ. ODTUIEH W TPOINUJIEH —
POCTEHIIINE MPECTABUTEIN aKEHOB: (PU3MUECKHE U XUMUYECKHUE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUA, THUIpATAllMKM, OKHUCJICHHUS U MOJMMEpU3aIun),
MOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u MeTwnOyramuen-1,3. cTpoeHHe, BaKHEHIIHE
XUMHYECKHUE CBOMCTBa (peakius mnonumepuszanuu). llogydeHne CHHTETHYECKOTO
KayuyyKa 1 pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHIN pPsif. ALETUIICH —
MPOCTEUIITNI TPEACTABUTENH AJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE M XUMUUYECKHE
CBOMCTBa (peakuuud THUIAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATALMM, TOPEHU),
MOJIyYE€HUE U IPUMEHEHUE.

Apensl. bensoin: cocras, ctpoeHue, pu3ndeckre U XUMHIECKHE CBOMCTBA (peakiiuu
rajoreHUpOBaHUS W HUTPOBAHMS), MOJIy4YeHHE M MpuUMeHeHue. Tonyon: cocmas,
cmpoeHue, uauyeckue U Xumuueckue ceoucmea (peakyuu 2an02eHuposaHus U
HUMPOBAHUS), NoAy4YeHue u npumeHeHue. TOKCUYHOCTb apeHOB. ['eHeTHMdeckasi CBS3b
MEXKy YIJI€BOAOPOAaMU, MPUHAJIEKANTUMH K Pa3IUYHBIM KJlaccaM.

! Kypcusom B TekcTe BBIJICNEHBI JJIEMEHTHI COJEpKaHUS YYEOHOTO MaTepHalia, KOTOpbIE H3y4aroTCs
B 03HAKOMUTEIBHOM IUIaHE M HE BKJIIOYAIOTCS B COCTAaB IpEeAMETHBIX pe3yibTaToB ocBoenuss ®OII COO
Ha 6230BOM YpOBHE.
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[IpupoaHble UCTOYHUKHU YIIIEBOOPOAOB. IIpupoiHbIi ra3 U NONyTHHIE HEPTSIHBIE
ra3el. HegTb 1 €€ nmpoucxoxnenne. CrnocoObl nepepaboTku He(PTH: MeperoHKa, KPEKUHT
(TepMuyeckuid, KaTanuTUyeckuil), mnuposus. IlpomykTsl nepepaboTku HedTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH W B ObITy. KaMeHHbI yrojib W MHPOAYKTHI €T0
nepepadoTKu.

JKCIEepUMEHTAJIbHbIE METOAbl H3YYeHHUS BelleCTB M MX MpeBpAaleH il

O3HakoMIIeHHE C 00pa3lamMu IJIaCTMACC, Kay4yKOB U pe3uHbl, KoJiekuuu «HedTb»
u «YToiab», MOJEIUPOBAHUE MOJEKYJI YIIE€BOAOPOIOB M TaJOr€HONPOU3BOJHBIX,
pOBE/ICHNE MPAKTHYECKOI padoThl: OJyYeHUE STUIICHA U U3YYEHHUE €0 CBOMCTB.

PacuéTHble 3agaun

Boluncnenus mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00béMa, KOITUYeCTBa
UCXOJTHOTO BEIECTBA WJM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucaopoaconep:kammue oprannyeckue coeJMHeHUsI

[IpenenpHbIC OTHOATOMHBIC CIUPTHI. METaHOJ U ATAHOI: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA (peaklMM C AKTUBHBIMU METAJNIAMH, TaJIOT€HOBOJIOPOJAaMU,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CHUpTOB. JlecTBue
METaHOoJa ¥ ATaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJTOYHBIMH METaJUIaMH, KauyeCTBEHHAas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. l[IpuMmeHeHune
[JIMIEPUHA U ATUJICHTIINKOJIS.

deHout: CTpOCHUE MOJIEKYJIbI, (PU3UYCCKUE U XUMHYECKHUE CBOMCTBA. TOKCHYHOCTD
denona. [Ipumenenue denHona.

Anbaerunsl U kemoHsl. opManbIAETUl, alleTaIbACTU: CTPOCHUE, (PU3NYecCKue U
XUMUYECKHE CBOMCTBAa (peakUMM OKUCJIEHHUS U BOCCTAHOBIICHMS, KayECTBEHHBIE
peaKkium), NoJy4YeHUEe U NPUMEHEHUE.

Ayemon: cmpoenue, guzuueckue u xumuyeckue c80UCMBEA (Peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpejeibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAas M yKCyCHas
KHUCIIOTBI: CTpOCHHE, (PU3NYECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIHeE JJIs Kiiacca
KHCIIOT, peakius J3Tepudukanuu), moiaydyeHue ©u mnpuMmeHeHue. CreapuHOBas W
OJICMHOBAs KMCJIOTHI KaK MPEACTABUTENIN BHICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnoxxnbple 3QUpbl Kak TMPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buomornueckast posib )KUPOB.

VYrreBoasl: cocTaB, KiIacCH(PUKAUA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPHUIBI).
I'mroko3a — mpocTelmii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NIECKUE
W XHMHYECKHE CBOHMCTBa (B3ammojeicTBue ¢ ruapokcunoMm wmenu(ll), oxucnenue
aMMHa4YHbBIM PacTBOpoM okcujia cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TIIHOKO3bI),
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HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuaTe3. Opykro3a
KaK M30Mep TIFOKO3bI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

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

JKCIepPUMEHTAJTbHbIE METOAbI H3yUeHHs BellleCTB U UX NpeBpalleHUu

[IpoBenenue, HaOMIOJEHWE M ONMUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CITUPTOB (OKUCJICHUE ITAHOJIa OKCUIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJHUIEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepebpa(l) u
ruapokcugom  wmenu(ll), B3aumojelicTBue Kpaxmalia C  HOJIOM), TIPOBEJACHUE
IPaKTUYECKON pabOThI: CBOKWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenust mo ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUUIECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa PEaKIMU 110 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opraHuyecKne coeJuHeHn s

Amunsl. Memunamun u anunun: cocmas, cmpoenue, guauueckue u XumuiecKue
ceolicmea (eoperue, 83aumooelicmaue ¢ 8000U U KUCTOMAMU).

AMUHOKHUCTOTHI Kak am(pOTepHble opraHuyeckue coeauHeHus. duzmyeckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOIHBIE BBICOKOMOJEKYJSpHBbIE coeauHeHus. llepBuuHasd,
BTOpUYHASL U TPETUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOICTBA OEIKOB: THAPOIIN3,
JIeHaTypaIusi, KaueCTBEHHbIC PEaKIUy Ha OCJIKH.

JKCNePUMEHTAJIbHbIE METO/IbI H3YYeHUA BeleCTB U UX NpeBpalleHuil
HaGmronenne u omnucaHue AEMOHCTPAIMOHHBIX OIBITOB: JEHATYpalus OeIKOB
MIPY HATPEBAHWHU, IIBETHBIC PEAKITUU OCIIKOB.

BricokomoJiekyJIsipHbIE COeTUHEHUSA

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIDHBIX COCAWHEHHUH: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHB MTOJIMMEPHU3AINH, CPEIHSS MOJICKYJIIpHAS Macca.
OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHCHHN — IOTMMEPHU3AIUs U
MTOJTMKOHICHCAITHS.

IInacmmaccer  (norusmuner, NOAUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCIUPOIL).
Hamypanonoti u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosblll U
uzonpeHoswiil). Bonokuwa: unamypanvhvie (XI0NOK, wepcmbv, WENK), UCKYCCMBEHHblE
(ayemamuoe 80JI0KHO, BUCKO3a), CUHMemuyecKue (KanpoH u 1a8Cam).

11
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IKCNEPUMEHTAIbHbIC METOAbI H3YYCHUA BELECTB M MX NIPeBpPalleHU i
O3HakomIieHHE ¢ 00pa3liaMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXIpEeIMETHBIX CBSI3€M NPU U3YYEHUU OPraHUYECKOM XUMUHU
B 10 kyacce ocyliecTBIsIETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATHUNA, TaK W IOHATUW, SBISIOIIMUXCA CUCTEMHBIMU [JISI OTHEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO61Me ecTeCTBEHHO-HAYUYHbIE TOHATHS: SIBJICHUE, HAYYHbIN (PakT, runoTe3a, 3aK0H,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

®uzMka: Marepus, IHEPTUsl, Macca, aTOM, JIEKTPOH, MOJEKYJa, SJHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TeNO, O0OBEM, arperaTHoe COCTOSIHUE BEIeCTBa, (U3MUECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS.

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

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

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

11 KJIACC

TeopeTnueckue 0OCHOBbI XMMHUM

XUMHUYECKUI AJIeMEeHT. AToM. Sapo aroma, H30TOMBI. DIEKTPOHHAs 00O0JIOYKa.
DHepreTHyeckre YpPOBHH, MOMYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DIEMEHTBHI.
Oco0eHHOCTH pacTpeieTICHUs AJIEKTPOHOB 1O OpOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOIOB. DIEKTPOHHAS KOH(HUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3axkoH M llepuogmueckas cucTEMa XUMHUYECKHX JJIEMEHTOB
.. MengeneeBa. CBsi3b MNepHOAUYECKOr0 3akoHa U Ilepmoandeckod CUCTEMBI
xuMuueckux 3aeMmeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHHUSI ATOMOB.
3aKOHOMEPHOCTH H3MEHEHHS! CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM M NepuojaM. 3HAYECHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BelecTBa. XUMHUYECKas CBsI3b. BUIbl XUMUYECKON CBS3U (KOBaJIECHTHAs
HEMoJsipHasT W TOJISIpHAsi, HWOHHAasg, MeTajuimdeckas). MexaHu3Mmbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOW CBs3U (OOMEHHBIN U JOHOPHO-aKUENTOPHBIN). Bogopoanas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y aHUOHBI.

12
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BemecTtsa MOJEKYJISAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT TUIIA KPUCTAJIJINYECKON PELIETKHU.

IlonsiTHe 0 qUCHIEpCHBIX cucTeEMax. VICTUHHBIE U KOJIJIOMIHBIE PacTBOPLI. MaccoBas
J0JIs BELECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdeckux coequHeHuid. HomeHknaTypa HeopraHu4ecKux
BEIIECTB. ['eHeTHYecKass CBSA3b  HEOPraHMYECKHMX BEIIECTB, MPHUHAIIECKAIINX
K pa3JIM4YHbIM KJIacCaM.

Xumunueckas peakuus. Kiaccudukanus XMMUYeCKUX peaklii B HEOPraHUYECKOM
U OpPraHMYECKOW XMMHH. 3aKOH COXPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS WU
IPEBPALIEHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT paszau4HbIX ¢akTopoB. OOpaTumbie
peakiuu. XUMUYECKOE paBHOBecHe. PAKTOPHI, BIUAIOIIME HA COCTOSIHUE XUMHUECKOTO
paBHoBecus. [Ipunuun Jle [larense.

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

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniasos u pacmeopos coneu. llpumenenue 3nekmpoausa.

JKCNEePUMEHTAJIbHbIE METO/IbI H3YYCHUA BELIEeCTB M UX NPeBpalleHu il

Hemonctpanust tabmun «llepuonuyeckas cucreMa XUMHYECKHX — DJIEMEHTOB
JN.W. MenneneeBa», U3ydeHHE MojeNed KPUCTAIUIMUECKUX PEHIETOK, HaONIoJCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOJAOpOAA B NPUCYTCTBUU KaTallu3aToOpa, OIMPEIEIECHUE CPEAbl PACTBOPOB BEILECTB
C TMOMOIIBI0 YHHUBEPCAIHLHOTO WHIUKATOPA, PEaKlMd HOHHOTO OOMEHa), MPOBEACHUE
PaKTUYECKON paboThl «BiusHHEe pa3NIuYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
peaKIum».

PacuéTHble 3agaun
Pacuétpl o ypaBHEHUSAM XUMHYECKUX PEAKIH, B TOM YUCIE€ TEPMOXUMHYECKHUE
pacy€Thl, paCU€ThI C UCMOJIB30BAHUEM TTOHSITHS «MACCOBas 10JISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxenne HemeramnoB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[.. MenaeneeBa u ocoOeHHOCTH CTpoeHHsS aToMOB. Du3nveckue CBOKWCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpUMEpE KHUCIopoja, cepsl, dochopa u
yIJIEpOJIa).

XWUMHUYECKHE CBOMCTBAa BAaXHEHIIIMX HEMETA/UIOB (TaJloT€HOB, CEpbl, a30Ta,
dochopa, yrimeposa u KpeMHHUSI) U UX COCTUHEHUN (OKCHIOB, KHCIOPOCOASPIKAIINX
KHCJIOT, BOJOPOJHBIX COCTUHEHMUI).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEUHEHUMU.
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Merauibl. Ilonoxenue MertawioB B llepuoanueckoy cucremMe XUMHUYECKHX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MeraioB. OOmme  ¢usmueckue cBodcTtBa  MetauioB.  CmjaBel  METaJIOB.
DIEKTPOXUMHYECKUI PSAJL HANIPSKEHU N METAJUIOB.

XUMHUYECKHUE CBOWCTBA BAXKHEUIIIUX METAIOB (HATPU, KaJIUi, KaJbIUi, MarHui,
ATIOMHUHUM, IUHK, XPOM, KEJI€30, Me/lb) U UX COCTMHCHUH.

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

3KCHepHMeHTaJIbeIe METOJAbI H3YYCHUHA BEIIECTB M UX npeBpameHnifl

I/I?)yquI/Ie KOJIJICKIINU «MeTannel u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/I€ U OIMCAHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBI/Ie TUAPOKCHUIA AJIFOMUHUA C paCTBOPAMU KHUCJIOT
151 H_IGJIO‘IGI\/L Ka4CCTBCHHBIC PCAKIINN HAd KATHOHBI MeTaJIJIOB).

PacuéTHble 3agaun

Pacuéter mMaccel BemecTBa WM 00BEMA Ta30B IO WM3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MacCe WM 00BEMY OJTHOTO M3 yYaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO M3 BEIISCTB
UMEET MPUMECH.

X¥MuS H KU3Hb

Ponpr xumuu B o0O€CEUYEeHHH HSKOJIOTHYECKOM, HSHEPreTHYECKOW U THUIIEBOU
0€301acHOCTH, Pa3BUTUU MeTUIIUHBL. [[OHATHE 0 HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB
U XUMUYECKHUX PEaAKIIHil.

[IpencraBnenuss 06 OOHMIMX HAYYHBIX MPHHIUIIAX MPOMBIILICHHOTO IOJIYYEHUS
Ba)KHEHUIIIMX BEIICCTB.

UYenoBek B MUPE BEILIECTB U MATEPUAJIOB: BaKHEHIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuayibl,  KpacKH, CTEKJIO, KepaMHKa, MaTepHuabl
JUTSL DJICKTPOHUKH, HAHOMATEpHUaJIbl, OpraHUYECKUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHST W 3J0pPOBbE YEJIOBEKA: IIPABWJIA MCIIOJb30BAHUSA JICKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MaCHOTO0 HCIIOJIB30BAHMS IPEMapaToB OBITOBON XUMHH
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblie CBA3U

Peanuzanmst MeXNpPEIMETHBIX CBSI3€M MpPH W3YYCHUH OOIIEH W HEOPTaHMYECKOU
xumud B 11 Kiacce ocymiecTBIsIeTCSl Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX [IOHSTUW, TaK W TMOHSITUW, SBISIIOIIMXCS CHUCTEMHBIMU U OTAEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KilacCu(UKalus, NEPUOJUYHOCTb, HAOIIONEHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHE.

®du3uKa: MaTepus, SHEPIrus, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, 00BEM,
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arperaTHO€ COCTOSIHUE BEIIEeCTBa, (DU3MYECKHUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOpOCTb.

buonorus: kneTka, opranusM, d3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3Me.

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

TexHonorusi: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIyprusi, IMPOU3BOACTBO
CTPOUTENbHBIX  MATEpUaJIOB, CEIbCKOXO3SUCTBEHHOE IPOM3BOJICTBO,  MHILEBAS
MPOMBIIIIEHHOCTD, dapmaneBTHYECKas IPOMBIILIEHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKUX  MpenaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MaTepHaiOB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranapnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00YUYaIOIIUMUCS
mporpaMMm cpefHero oo0imero o60pa3oBaHusi (JIUMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbiM). HaydHo-MeTonuueckoid OCHOBOM Juisi pa3pabOTKH MJIaHUPYEMBIX
PE3yJIbTATOB OCBOCHUS MPOrpaMM CPEIHEro oOLIero oopa3oBaHus SIBISIETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B coOTBETCTBMM C€ CHCTEMHO-AESATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BBIJEICHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAaHHWE OOYYAIOUMMHCS POCCUHCKOM TpaxKJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHN JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN M UICTOPUYECKUX TPATUIIMK 0a30BOI HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolUXCsl PYKOBOJACTBOBATHCS B  CBOEH
NEATENIbHOCTY IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IIPUCYIIUMU LEITOCTHOU CUCTEME
XUMHYECKOT0 00pa3oBaHus;

HaJIMYMeE MPABOCO3HAHUS IKOJIOTHYECKON KyIbTYphl U CIIOCOOHOCTH CTaBUTH LIENIH
Y CTPOUTH )KU3HEHHBIC IUIAHBI.

JIn4HOCTHBIE PE3YIBTATHI OCBOCHUS IpeaMETa «XUMHUSA» TOCTUTAKOTCS B €JUHCTBE
y4eOHOM M BOCHUTATENILHOW JAESTEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€aJIaMU POCCUNCKOTO
IPaXKIaHCKOTO O0IIeCTBa, MPUHATHIMHU B OOIIECTBE HOPMAMH U MPABHIIAMHU TOBEICHHUS,
CIIOCOOCTBYIOIIUMHU TMPOIIECCAaM  CaMOIIO3HAHUS, CAMOPAa3BUTHUS U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTHU O0yUaIOLIUXCA.

JInyHOCTHBIE ~ PE3YJAbTAaTBl  OCBOCHUA  IpeaMeTa  «XHUMHUS»  OTPa)XaroT
cOpMUPOBAHHOCTh  OMbITA IO3HABATEIIBHOM M  MPAKTHUYECKOH  JIEATEIbHOCTH
00y4aroUIMXcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UUCIIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIMTAHMS:

OCO3HaHMS OOYYaIONIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH,
YBAXXEHUS K 3aKOHY U MPABOIOPAIKY;

MPEJICTABIEHUS O COUUAIBHBIX HOPMaxX M MPABUIIAX MEKINYHOCTHBIX OTHOLIECHUMN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEILHOCTH MPHU CO3JaHUM YUYEOHBIX
MIPOEKTOB, PEUICHWH YYEOHBIX W IO3HABATEJbHBIX 3aJ]lay, BBIIIOJTHEHUU XUMHUYECKUX
3KCIIEPUMEHTOB;
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CIOCOOHOCTU MMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAJIN3E PA3JIMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) MATPMOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W HAYYHOMY  HACJIECIUIO
OTE€YECTBEHHON XUMMUH;

YBOXEHUSI K TIPOLIeCCYy TBOPYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHNUS] XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTHKEHHUS HAYKU €CTh pPe3yJbTaT
JUTUTENIBHBIX HAOIIOEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIbHBIX MOUCKOB, TOCTOSTHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IOJYYEHHH M TMOCIEAYIOLIEM aHAJIN3E
uH(OpMaIIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TOBEACHUSI;

CIIOCOOHOCTU OIIEHWBATh CUTYallUHM, CBS3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUIIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUM ITUX ITOCTYIIKOB;

4) dopMHpPOBaAHUA KYJbTYPbI 310POBbS:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOT0 M O€30MMacHOr0 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

coOMoIcHUsT TpaBui  Oe30MacHOro oOpalieHuss C BelmecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYAOBOU JAEATEIbHOCTH;

MOHUMAaHUSI IIEHHOCTH TPAaBUJ WHIUBHUIYAJTBHOTO M KOJUICKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3I0POBBIO M )KU3HHM JIFO/ICH;

OCO3HAHUS TIOCIICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypEHHS );

5) Tpya0BOr0 BOCTIMTAHMSA:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIBCKOM ACSTEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX NIEATEILHOCTH,

YCTAHOBKM Ha aKTUBHOE Y4YaCTHE€ B PELICHUM MPAKTUUYECKUX 3aJlad COUUabHOU
HaIpPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

WHTEpECAa K TMPaKTUYECKOMY M3YYCHHIO TMpodeccuii  pa3immyHOTO  Poa,
B TOM YHUCJIE€ HA OCHOBE MPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHOU TPAaCKTOPUU 00pa3oBaHUs,
Oynymieil mpodeccun M pealn3allud COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHUMHHU, HMHTEPECOB U NOTpeOHOCTEM
o01IecTBa;
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6) IKOJIOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH 1I€JIeCOO0pPAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KU3HH Ha 3€MJIE;

MOHUMaHUsl TJ00aJbHOTO  XapakTepa HKOJOTMYECKUX MpoOJeM, BIHUSIHUS
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE IIPUPOAHON U COLMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHM ISl PELICHUS
BOIIPOCOB PALIMOHAJIBHOI'O IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEINPUATUSA JNEHUCTBUM, NPUHOCIIIUMX BPEL OKPYXKAIOLIEH IPUPOIHOU
cpele, yMEHHUs MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJOTHYECKUE TOCIEICTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILLATh UX;

HaJU4Msl PAa3BUTOrO SKOJOTHMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYPBHI,
OMbITAa JIEITENBHOCTH HKOJOTMYECKON HAIpPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHON MpaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMOo(poOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSI CeIU(DUKA XUMUM KaK HayKH, OCO3HAHUS €€ poJin B (POpMHUPOBAHUU
pallMOHAJILHOTO HAYYHOTO MBIIUICHUSI, CO3JaHUM  IIEJIOCTHOTO  MPEICTABICHUS
00 OKpY’KaroIieM MUpPe KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MIO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUuH MpobieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUNMOCTU XUMHUH JIJIs1 COBPEMEHHOM ITUBUIIN3AIUU: B €€
I'YMaHUCTUYECKOM HAIPaBIICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0assl
MaTepUaIbHON KYJIbTYPhI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BHUTHUS
YeJI0BEUYECTBA — CHIPHEBOM, IHEPTCTHUECCKOM, TUIIIEBON M KOJIOTHYECKON O€301MacHOCTH,
B Pa3BUTHUU MEIHUIMHBI, 00ECTICYCHUH YCJOBUH YCIENIHOTO TpyAda W SKOJOTHYECKHU
KOM(OPTHOM KHU3HU KaXKIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHHWMAHUSI CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIOJIB30BATh IOTy4YaeMbIe
3HAHMS JUISI aHAIKW3a U OOBSICHEHUS SIBICHHUH OKPYXAIOIIEro MUPA M MPOUCXOISIIINX
B HEM W3MEHEHUH, YMEHHs JieTlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOMINXCS JAHHBIX C IEJIbIO TIOTYYEeHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS PEUICHUS
mpo0JIeM B peasbHBIX KU3HCHHBIX CUTYAITUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM A€ TEIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3iuuHbIX cdepax npodeccruoHaIbHON
NEeSATEebHOCTH.
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METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOECHUS YU€OHOI0 MpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero oo61ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAyUYHbIE TMOHSATUS, OTpa)kKarollue
[ETOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIIEHU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, PHEPTHs, SBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsl, UCCIEIOBAHNUE,
HaOJII0/IeHrEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIC y4YeOHbIC JelicTBHs (TMO3HABaTEIbHBIC, KOMMYHUKATHBHBIC,
peryisTuBHBIE), oOecrneunBaromue GopMupoBaHrue (QPyHKIIMOHATIBHOM TPAMOTHOCTU H
COIMAIbHOM KOMITETEHIIUN 00Yy4YaroIIuXCs;

CIIOCOOHOCTh OOYYAIOIIUXCS HMCIOJb30BaTh OCBOCHHBIE MEXIUCIUTIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEHCTBHS B O3HABATEIBHON U
COLMAIBbHOM MTPAKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATLHBIMU YUCOHBIMHU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATEIHHO (HOPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPEJICNISATH 1eNIN JeATEIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX TIOCTUKECHHUS,
COOTHOCHTH PE3yJbTaThl IEITEILHOCTH C TIOCTABICHHBIMU IEISIMU;

MCIIOJIb30BATh IIPU OCBOCHHUH 3HAHUM MTPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIIEISATD
XapaKTepHble TMPHU3HAKU TOHATHN M yCTaHABIMBATH WX B3aMMOCBSI3b, HCIOIH30BATH
COOTBETCTBYIOIIWE MOHATHUS JUIsl OOBSICHEHUST OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH U1l KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaxkiuu;

YCTaHABIMBATh  MPUYUHHO-CIEJCTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICeHUS (MHAYKTUBHEIC, ICTYKTUBHbBIC, 110 aHAJIOTHN),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBIICHUSX,
(GbopMyIHpPOBATH BHIBOJBI U 3aKITIOYCHUS;

MPUMEHSITh B TPOIECCE TMO3HAHMS, HCIOJIb3YEMbIE B XUMHUU CHMBOJMYECKHE
(3HAKOBBIE) MOJIEIHN, MPEOOPa30BBIBATH MOJIEIBHBIC MTPEJCTABICHHUSI — XUMUYECKUIA 3HAK
(cumBO) dieMeHTa, xuMuuyeckas ¢Gopmylia, ypaBHEHHE XUMUUYECKOM peakiuum —
MIPY PEIICHUH YISOHBIX TO3HABATEIBHBIX U MTPAKTUICCKUX 33]1a4, IPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.
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Bba3oBble ucciiegoBarebCKue 1eMCTBUA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
bopMynUpOBaTh LIEJIH U 33]]a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITEIbHO C(POPMYITMPOBAHHBIE BOMPOCHI B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 711 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMH CAMOCTOSTEIBLHOIO TUIAHUPOBAHUSA U MPOBEACHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUsI HaONMOIaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOPMyIHpOBaTh OOOOIICHUS W
BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB MCCIEIOBaHUSA, COCTAaBIISITh
000CHOBaHHBIN OTUYET O MPOJIETaHHOMN padoTe;

npuoOpeTaTh OMBIT YUSCHUUECKON UCCIEI0BATEILCKON U MPOSKTHOM NeATeIbHOCTH,
MPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TTO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpMauu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMUYECKOTO COJICpXKaHUs, CIPABOYHBIC MOCOOMs, pecypchl MHTEepHETA),
aHATM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUIOB M (POPM IpeICTaBICHUS, KPUTHICCKU
OLICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTH;

(GopMyTUpPOBATE 3aMPOCH U IPUMEHSTH Pa3JIMYHBIE METOIBI IPH TTOWCKE U 0TOOpe
UHpOpMAIIK, HeOOXOUMOM IS BBITIOTHEHUS YIeOHBIX 3a71a9 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  WCIONB30BaHUS  HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBicHUs HHGOPMAIUH
(cxembl, TpaduKH, JUArpaMMbl, TaOIUIIBI, PUCYHKU U JIPYTHUE);

UCTIOJIh30BaTh HAYUYHBIH SI3BIK B KAa4€CTBE CPEACTBA NpPU pabOTe C XUMHUYECKOU
MHPOPMAITUECH: MPUMEHATh MEXKXIPEAMETHBIC (PU3NICCKUE U MATEMATHYECKUE) 3HAKH U
CUMBOJIBI, (hOPMYJIIBI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CpEJCTBA
HATJISTHOCTH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

3aJaBaTb BOIIPOCHI IIO CYHICCTBY O6CY>KI[3€MOI>1 TEMBI B XOJ€ JAHajaora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh UACH, (HOPMYIUPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A HpeI[J'IO)KeHHOI\/II 3a1a4iu,

BBICTYIIATh C Hpe3eHTaHI/Ieﬁ PE3yJIbTaTOB MMO3HABaTEIILHOU ACATCIIBHOCTH,
IMOJTYUYCHHBIX CaAMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPH BBIIIOJHCHHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOW pabOoThl MO UCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpoekTa U (POPMYIUPOBATH BBIBOJBI
MO pe3yjbTaTaM MPOBEAEHHBIX MCCICAOBAHUNA MYyTEM COIVIACOBAHMS IMO3UIMA B XOJ€
00CyXXJ1IeHUsI 1 OOMEHa MHECHHSIMH.
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PeryasiTuBHble YHUBeEpPCAJIbHbIE yUeOHbIE JAeilCTBHUS

CaMOCTOSTEbHO  IUIAHUPOBATh U OCYLIECTBIIATH CBOK  I[IO03HABATEIIbHYIO
HNEATEIbHOCTb, Ompeneias €€ LelId W 3aJadd, KOHTPOJIUpPOBAaTb U IO MeEpe
HE0OXOIMMOCTH KOPPEKTUPOBATH MIPEAJIaraeMblil aJITOPUTM I€UCTBUI MPU BHIMOIHEHUN
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3pHEeKTUBHBIN cIocob Ux
peneHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMHYECKUX PEAKIIMIX;

OCYLIECTBJIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMUS» OTPAXKAIOT:

c(OpMHUPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHU B TIO3HAHUU SIBJICHUU NPUPOJIBI, B HOPMUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEelIeHHs] TPAKTUYECKUX 3a]ad M DKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO Y IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpasi BKJIIIOYAET: OCHOBOIOJIATAkOIINE
NOHTHS (XMMHUUYECKHIM JIIEMEHT, aToM, JJIEKTPOHHas OOO0JIOYKa aTroma, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpali€HHasi), MOJb, MOJISIpHAsI Macca, MOJIAPHBIN 00BbEM, YIIIepOIHbBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIa, PauKall, U30MEPHs, H30MEPbI, TOMOJIOTHYECKHUH Ps/I,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJ W a30TCOJEpXKAIIUE COEIUHEHHS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHHS); TEOPUH U 3aKOHBI
(Teopus cTpoeHust oprannyeckux BemectB A.M. ByTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHU S3bIK XUMUU; MUPOBO33PEHUYECKHE 3HAHUS,
JeXxanme B OCHOBE NMOHUMaHUsl NPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX SIBJICHUI,
(akTomornueckue CBEACHHS O CBOWCTBAaX, COCTaBe, IOJYYEHUH U OE30MacCHOM
HCIIOJIb30BAaHUU BaKHEWIIMX OPraHUYECKUX BEIIECTB B OBITY U MNPAKTUYECKOU
NEATENbHOCTU YEJIOBEKA;

c(hOpMHPOBAaHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPHU3HAKU TOHSTHUH,
YCTaHAaBIMBAaTh WX  B3aWUMOCBA3b, MWCIIOJB30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
IIPY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COEUHECHUM;

chOPMHPOBAHHOCTh ~ YMEHHA  HCIONB30BATh  XUMHUYECKYIO CUMBOJIUKY
JUTS1 COCTABIICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) hopmyT
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XUMHUYECKHX PEAKIIUMM, U3rOTaBIMBATH MOIECIU
MOJIEKYJI ~OPraHMYE€CKMX BEIIECTB JUIi WJUIFOCTPAUUM HUX XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTb yYMEHUW yCTaHABIMBATh MPUHAMJICKHOCTh H3YyUYCHHBIX
OpraHMYECKUX BEILECTB [0 UX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY KJaccy/Tpymime

21



denepanbHas padouas nporpamma | Xumus. 10—-11 kinaccel (0a30BbIl ypOBEHB)

coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ UM  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHHUS), JaBaTh MM Ha3BaHMUS IO CUCTEMaTUYECKOU
Homenkiatype (IUPAC), a Takke NPUBOAWTH TPHUBHAIbHBIC HA3BaHHS OTACIBHBIX
OpPraHUYECKUX BEUIECTB (ITUIICH, MPOMUIICH, alleTUJICH, STUICHIJIUKOIb, TIUICPUH, (EHOI,
dbopmanbaerua, aneraabIeruj, MypaBbUHasT KHUCIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCII0Ta, MITI0K03a, PPYKTO3a, KpaxMal, IEeJUTI0JI03a, TIIHUIIHIH);

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

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

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTpOeHUE, (HU3NUECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEJCTABUTENICH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (METaH, 3TaH, ATUJICH, NMPONUJICH, aleTWwIeH, OyraaueH-1,3, MeTunoyTaaueH-
1,3, OeH30J, METaHOJI, 3TAHOJ, STUJIEHTJUKOJb, TJIUIEPUH, (eHoJ, aleTanbiAeru,
MypaBbHMHAsI M YKCyCHasi KHCJIOTBHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a, aMUHOYKCYCHasl
KHUCIIOTAa), WUIFOCTPUPOBATh T'E€HETHYECKYI0 CBSI3b MEXKIY HUMH ypaBHEHUSMU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIU C UCIIOIb30BaHUEM CTPYKTYPHBIX (popMyIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HWCTOYHHKH YTJIEBOJOPOJIHOTO
ChIpbsi (He(pTh, MPUPOAHBIA Ta3, YroJib), CIOCOOBI MX MEPepabOTKH U MPAKTHYECKOE
IPUMEHEHHE TIPOTYKTOB MepepadOTKH;

c(hopMUPOBAHHOCTh YMEHHI MPOBOAUTH BEIYUCIICHUS IO XUMUYECKUM YPAaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA HCXOMHOTO BEIIECTBA WM TMPOAYKTa PEaKIUU 10
U3BECTHBIM  Macce, O00BEMY, KOJHMYECTBY OJHOTO W3  HCXOJHBIX  BEIIECTB
WJIU TIPOJAYKTOB PEAKIIUHN );

c(hopMHUPOBAHHOCTh YMEHHUHN BIIQJCTh CHUCTEMOH 3HaHWNW 00 OCHOBHBIX METOAAX
HAyYHOTO TMO3HAHMS, UCIOIb3yEMbIX B XUMHUH MPH U3YYECHUH BEIIECTB U XUMHUUYCCKUX
SBICHUN (HAONIOJEeHNe, W3MEpEeHHe, SKCIEPUMEHT, MOCIUPOBAHHUE), HCIIOJIH30BAThH
CHUCTEMHBIC XMMUYECKHE 3HAHMS JJIA MPUHATHS PEIICHHH B KOHKPETHBIX JKM3HCHHBIX
CUTYallMSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHH COONIOJATh TIPaBWIA IIOJB30BAHUS XHMHUYCCKOM
MOCYZI0M ¥ 1a60paTOpHBIM 000PYAOBAHHUEM, a TAKKE ITPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBHUH C MHCTPYKITUSIMHU I10 BBIMIOJIHCHHIO JIAOOPATOPHBIX XUMHUUECKUX OTIBITOB;

chOpMHUPOBAaHHOCTh ~YMECHHMH  IUIAHUPOBAaTh W BBINOJHATh  XHUMHYCCKHM
AKCIEPUMEHT (TIPeBpalllcHUsS] OPTraHMYECKUX BEIIECTB IMPHU HArPEBAHUU, IOJYYCHUE
STUJICHA U MU3YYCHUE €r0 CBOWCTB, KaYECTBEHHBIC PEAKIIMU OPraHUYECKHUX BEIECTB,
JeHaTypalusl OCIKOB NMPU HArpeBaHWH, IIBETHHIC pEaKIuu OCIKOB) B COOTBETCTBUH
C MpaBWJIAMH TEXHHUKH 0€30IMaCHOCTH MpH OOpalIeHUH C BEIIECTBAMHU M JJa00PaTOPHBIM
000pyI0BaHUEM, MPEACTABISITH PE3yJbTAThl XHMHYECKOTO SKCIIEpUMEHTa B (Qopme
3allMCH YPAaBHEHHMM COOTBETCTBYIOIMIMX PEAKIMI ¥ ()OPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

22



denepanbHas padouas nporpamma | Xumus. 10—-11 kinaccel (0a30BbIl ypOBEHB)

cOPMHPOBAHHOCTh ~ YMEHUN  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIHIO, TOJYYaEMYI0 U3 pa3HbIX HICTOUYHUKOB (CpeacTBa MacCOBOM MH(pOpManuu,
WNuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHHUM COOJIIOATh IPAaBUIIA SKOJIOTHUECKU LIEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESITEIIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXKalolled NPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUS Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, IOHMMAas cMbIci nokazaress 111K,
MOSICHATh Ha MpPUMEpax CIOCOObl YMEHBIIEHUS W MPEJOTBPALLEHUS HX BpPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJI0BEKa,

JUIsE  OOy4YaloIIMXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSAMU 37I0pPOBbS: yMEHHE
OPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM;

U CHENbIX U CIabOBUAAIIMX OOy4YaIOLUXCA: YMEHUE HMCIOIb30BaTh PEIbEPHO
TOUEUHYIO cucTeMy 0003Hauenuii JI. bpaiins mis 3anucu xumMmuueckux Gopmyd.

11 KJIACC

[IpeameTrHbie pe3ysabTaThl OCBOCHHS Kypca «OOIas U HeoOpraHudeckKas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb MPEICTABICHUN: O XUMUYECKOM COCTABJISIONICH €CTeCTBEHHO-
HAy4yHOHW KapTUHBl MHpA, POJIM XUMHU B TIO3HAHUM SIBJICHUW TPUPOJBI, B
(bopMUPOBaHUY MBIIUICHHUS U KYJIBTYPHI JIMYHOCTH, €€ (YHKIIMOHATLHOUTPAMOTHOCTH,
HEOOXOAUMOMN Il pelieHus] MPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pPOBbIO U IPUPOJTHOM Cpeie;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpasi BKIIIOUYAET: OCHOBOIIOJIAraroIue
HOHATHSA (XUMHUYECKHUH DJEMEHT, aToM, H30TOI, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, VOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas CB3b (KOBaJICHTHas,
HMOHHAs, METAJNINYECKasi, BOAOPOJIHAS ), KPUCTAIIMYECKAs PEIIETKA, TUITBI XUMUYECKUX
peaKIun, pacTBOP, JIEKTPOIUTHI, HEIICKTPOIUTHI, FJICKTPOIUTHYECKAS AUCCOLMALINS,
OKHUCJIUTE]Ib, BOCCTAHOBHUTEIb, CKOPOCTh XHMHUYECKOW pEaKIuv, XUMHYECKOE
paBHOBECHE); TEOPUM W 3aKOHBI (TE€OpUS AJIEKTPOJUTHYECKOM JIUCCOLMAIUH,
nepuoanyeckuii 3akod .M. MeHneneeBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB, 3aKOH
COXpAaHEHHUsI U TIPEBPAICHUS YHEPTUM TIPU XUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHMHHM, MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAI[ME€ B OCHOBE
MMOHUMaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUH, (PaKTOJIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH M 0€30ITaCHOM MCITOJIb30BAaHUHU BaKHEHUIIINX
HEOPTaHUYECKHX BEIIESCTB B OBITY M MPAKTUYSCKOU JICSITCIIHHOCTH YEJIOBEKA;

c()OpMHUPOBAHHOCTh yMEHHH BBIABISATH XapaKTEpHbIC TMPHU3HAKH TOHSITHM,
YCTaHABJIMBaTh HMX  B3aWMMOCBS3b, MCIOJIb30BATh  COOTBETCTBYIOIIME  TMOHSTHS
MPU OMUCAHWHA HEOPTaHUYECKHUX BEILIECTB U UX MPEBPAILCHUM;
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c(hOpMUPOBAHHOCTh  YMEHHMH  HUCIOJB30BaTh  XUMHUUYECKYIO CUMBOJIUKY
IUIsL  cOCTaBlieHHs (OpMysd BEUIECTB U  YPABHEHUHM XUMHUYECKUX PEaKLH,
cucremarnieckyro HoMmeHkinatypy (IUPAC) w TpuBHMajdbHBIC Ha3BaHUS OTICIBHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, raméHas u3BecCTb,
HeraméHas U3BeCTh, MUThEBAs COJa, TUPUT U JPYTruUe);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNSITh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKHX JIEMEHTOB B COCAUHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU CBS3H
(koBaJeHTHAsl, WOHHAsA, MeETaUIMYecKas, BOJOPOAHAs) B COCAMHEHUAX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHasi, MOHHAas,
MeTaJUTMYecKas ), XapaKkTep Cpebl B BOJHBIX PAaCTBOPaX HEOPTaHUUECKUX COCTMHCHUMN;

c(hOpMUPOBAHHOCTh YMEHUHN YCTaHABJIMBATH MPUHAIICKHOCTh HEOPTaHUUYECKUX
BEIIECTB IO HX COCTaBYy K OMNpeAeIEHHOMY KJACCy/TpyIme COCIUHEHUN (MpoCThie
BEI[ECTBA — METAJUIbl U HEMETAJIbl, OKCHJbI, OCHOBAaHUS, KHUCJIOTHI, aM(oTepHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN pPACKpbIBaTh CMBICT TMEPHOJUYECKOr0  3aKOHa
JI.V. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX dJeMeHTOoB 1-4 mnepuonoB Ilepmoamdeckoid CHUCTEMBI XUMHUYECKUX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHITUS «S-, P-, O-3JIE€KTPOHHBIC OpOUTATINY,
(QHEPTreTHYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH MW3MEHEHHS CBOWCTB
XUMHUYECKHX DJIEMEHTOB U UX COCAUMHEHUM MO Ilepuojaam U rpynnam llepuonnueckon
CUCTEMbI XUMUUecKux aneMeHToB [[.11. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBA  HEOPraHMYECKMX  BEUIECTB  PA3JIMYHbIX  KIACCOB,  IMOATBEPKIAThH
CyLIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY HEOPraHWUYECKHMHU  BEUIECTBAMHU
C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOINX XUMUUYECKUX PEAKLINM;

chOpPMHPOBAHHOCTh yMEHHS  KJIacCU(PUIIMPOBATH  XUMHUYECKHME  pEaKINH
[0 pa3jMYHbIM NpPHU3HAKaM (YHCIYy M COCTAaBY PEArupyIOIIUX BEUIECTB, TEIJIOBOMY
abdexTy peakiuu, H3MEHEHUIO CTENeHEH OKHUCIEHUS DSJIEMEHTOB, O0paTUMOCTU
peaKIiuy, y4acTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABISATh YPaBHEHUS PEAKIUN Pa3TUYHBIX TUIIOB,
MOJIHBIE M COKpPAIIEHHBIE YPAaBHEHHS PEAKIMH MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI,
IIPY KOTOPBIX 3TU PEAKIHUHU UAYT OO KOHLA;

chOpPMHPOBAHHOCTh ~ YMEHUH  TPOBOJAUTH  PEAKIHMH,  TOJATBEPIKIAIOIINE
Ka4EeCTBEHHBIN COCTAB PAa3JIMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
MMyTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOopMUPOBAHHOCTH YMEHUH  pacKpbIBaTh CYIIHOCTh OKHCIIUTENBHO-
BOCCTAHOBUTENILHBIX PEAKIUN MOCPEIACTBOM COCTABIICHUS SJIEKTPOHHOTO OanaHca 3THUX
peaKuunii;
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c(hOpMUPOBAHHOCTh YMEHUU OOBSACHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XHUMHUYECKOrO0 pPaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3jaeiictBus (mpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XWMHUYECKUE 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 UCTIOIb30BAHUEM TMOHSTHUS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B TPU XUMUYECKHUX
peaKIusiX, MacChl BEIIECTBA WKW 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOro 3ddexra
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIPEBPAILCHUS U COXPAaHECHUS
SHEpruuy;

chOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TOJb30BAHUA XUMHYECKON
NOCY/10¥ 1 JTabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIieHus C BeIIeCTBAMU
B COOTBETCTBUH C HHCTPYKITUSMHU TI0 BBITTOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW  IIJJAHUPOBATb M  BBHIMIOJHATH  XUMHYECKUU
IKCTIIEPUMEHT (pa3fioKeHUEe IMEepPOKCHAa BOAOpOJa B MPUCYTCTBUU KaTaau3aropa,
ONpEAEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PeaKIUK Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTtainbs» u « Hemeranib»)
B COOTBETCTBHUU C MPABUJIAMHU TEXHUKHU O€30MaCHOCTH MPU OOpAIEHUH C BEIIECTBAMU U
7a00paTopHBIM  O00OpYyIOBaHUEM,  MPEJACTABIATh  PE3yJbTaThl  XUMHYECKOTO
JKcTiepuMeHTa B ¢GOpMe 3almuCH YpPaBHCHUH COOTBETCTBYIONIMX pEaKIuil U
(dbopMyITHpPOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh ~ YMEHHUW  KPUTHUUECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uHDOpMalMIO, TOIy4YaeMYyK U3 Pa3HBIX HCTOYHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKalu, UHTEpHET U IPYyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUU COOTIOAATH MPaBHUIIa SKOJIOTHIECKU 1IETIECO00Pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM JACATEIBHOCTU B IIEJSAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KAIOWIEH IPUPOJHOM CpPEIbl, OCO3HABaTh OIACHOCTh BO3ICWCTBUS HA IKHUBBIC
OpTraHU3Mbl OIPEICIEHHBIX BEIIECTB, MOHUMAs cMbIca nokazarens [IJIK, moscHATh
Ha TIPUMEpPax CHOCOOBI YMEHBIICHUS M MPEIOTBPAIICHAS UX BPEIHOTO BO3JACHCTBUS
Ha OpraHu3M YEJI0BEKa;

UIsi  OOy4YaromMXCs C OTPaHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBBS: yMEHHE
MPUMCHSTh 3HAaHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHHWS BEIISCTB H
XUMHWYECKUX SIBIICHUM;

JUISL CJIETIBIX M CIA0OBHSIIMX OOYYaIOIIUXCS: YMEHHE HCMOJIB30BaTh pelibeHO
TOYEUHYIO cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMu4yeckux Gopmyi.
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10 KJIACC
HaumeHnoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pa3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckue OCHOBBI OPraHM4ecKOM XUMUM

1.1

IIpenmer
OpraHUYeCKOM XUMHH.
Teopus crpoeHus
OpraHUYECKUX
COEeIMHEHUH

A.M. bytiepona

3

[Ipenmer opraHnYeCcKOW XUMHUM:

€€ BO3SHUKHOBEHUE, PA3BUTUE U
3HAYEHUE B MTOJIYYCHUHU HOBBIX BEILIECTB
1 MarepuaioB. Teopusi CTpoeHUs
OPraHUYECKUX COCTMHEHUI

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

B OPraHUYECKUX COCIMHCHUAX: KPATHBIC
CBSI3U, G- U T-CBSI3H.

[IpencraBnenue o Kiaccupukarmu
OpraHU4YecKuXx BemecTs. HoMenknatypa
OPraHUYECKUX COCTUHEHU I
(cuctemartrueckasi) U TPUBUAJIbHbBIE
Ha3BaHUS BAKHEUIIUX MPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
IKcnepuMeHTATIbHbIE METO/AbI
U3y4YEeHHUS BELECTB M UX NPeBPallleHU:

PackpriBaTh CMBICIT U3y4aeMBbIX
MOHSATUH (BBISBIISITH UX XapaKTEPHbBIC
MIPU3HAKHN ), yCTAaHABIMBATh UX
B3aUMOCBSI3b.

[IpuMeHsITh OJIOXKEHUS TEOPUHU
CTPOEHHS OPraHUYECKUX BEILIECTB

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

Hcrnonp30BaTh XUMUYECKYIO CUMBOIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEHHOM) (POPMYIT OpraHNIECKUX
BEILECTB.

OnpenensiTe BUJIbl XUMUYECKON CBSI3U
(onvMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh poJib OpraHMuECKOW XUMUU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JleMOHCTpaLuu:

— O3HAKOMJIEHHE ¢ 00pa3amMmu
OpPraHUYECKUX BEUIECTB U MaTepUaIaMU
Ha MX OCHOBE;

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

e JlaGopaTopHBIE OMBITHI:

— MOJAEIUPOBAHUE MOJICKYIT
OpPraHUYECKUX BEIIECTB

3HAY€HHUE B )KU3HH YEIOBEKA,
WUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

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

Hroro no pazgeny

Pa3nen 2. YrueBogopoabl

2.1 | IlpenenbHbie
YIIIEBOIOPOIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHM psAll. MeTaH u 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMUYECKOE CTPOECHHUE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HaXO0XJIEHUE B IPUPOJIC, OJIYUYECHUE U
MIPUMEHEHHE

2.2 | HenpenenbHbIC
YTI€BOJOPOIBI:
QJIKEHBI, ATKATUCHBI,
QJTKIHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUU PSALl. DTUIIEH —
IIPOCTEUIIINN NPEICTABUTEND ATKEHOB:
COCTaB, XMMUYECKOE CTPOEHUE,
¢dbu3nUecKre 1 XUMUYIECKHIE CBONCTBA
(peakuuu rupupoOBaHus,
rajoreHUpOBaHUs, TUpATALlUU,

PackpbIBaTh CMBICT N3y4ae€MBbIX
MOHATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABIMBATH UX
B3aUMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOILINE MOHITHUS

IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUA OPTaHUYECKUX
COEIMHEHUH.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpanI€HHOM) (PopMysT OpraHuYeCcKuX
BEILIECTB.

VY cranaBnuBaTh NPUHAIIEHKHOCTD
BEILIECTB K OMPEICICHHOMY KJIaccy
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OKHCJIEHUS U MTOJTMMEPU3ALUN)
HaXOKJICHHE B IPUPOAE, NOJIYUYEHUE U
IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u
MeTUNOyTaaueH-1,3, Xumuyeckoe
CTPOEHHME, PEAKIU NOJIUMEPHU3ALINH,
npUMeHeHHe (151 CUHTe3a
IPUPOJHOTO U CHHTETHYECKOTO
KaydyKa U PE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHHMSI, TOMOJIOTUUECKU I P,
AULETHIIEH — IPOCTENUIINN
IIPEACTABUTENb aJIKUHOB: COCTAB,
XMUMHUYECKOE CTPOEHUE, PU3NIECKHE U
XMMHYECKUE CBOMCTBA (peakuuu
T'MJIPUPOBAHMUSI, TaJIOTEHUPOBAHMS,
TUApaTaliy TOPEHUS ), HAX0XKICHHUE

B IIPUPOJIE, NTOIYUECHUE U IPUMEHEHUE

2.3

Apomatuueckue
yTI€BOI0PO/IbI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XHUMHYECKOE CTPOCHHUE MOJICKYIT,
dbuznyuecKkre U XUMHYECKUE CBOMCTBA
(peakiuu raJoreHUPOBAHMS U
HUTPOBAHMS ), TIOJTYYCHUE

U puMeHeHne. Brnusane 6en3ona

Ha OpPTaHMU3M 4YeioBeka. | eHeTnueckast
CBSI3b YIJIEBOJOPOIOB

YTJIEBOAOPOJIOB 110 COCTABY U
CTPOCHHUIO, HAa3bIBATh UX

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

OnpenensiTh BUIbl XUMHUYECKON CBSI3U
B MOJIEKYJIaX yrie€BOJAOPOJIOB;
XapaKkTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puMeHeHue, GU3nIECKUe U
XUMHUYECKHE CBOMCTBA, BayKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MpEeJICTaBUTENICH pa3IMUHbBIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STUJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOJIaMH U MOJTBEPKAATh €€
HaJIMYHU€ YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMI C UCOJIb30BAHUEM

CTPYKTYPHBIX (OpMYI.

28



denepanbHas padbodas mporpamma | Xumusi. 10—11 knaccer (0a30BbIN YpOBEHB)

2.4

IIpuponusie
UCTOYHUKHU
yIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii ra3. [lomyTHbie HEDTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NeperoHkKa, KpeKUHI (TepMHUYECKUiA,
katanuTudeckuil). [lpoaykTs
nepepaboTKu HeTH, UX IPUMEHEHUE
B IIPOMBIIIIJIEHHOCTH U B OBITY.
KameHnHslii yrosib v mpoIyKThl €T0
nepepadoTKu.

JKCNepUMeHTAIbHbIE METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLleHuil:

e JleMOHCTpaLuu:

— kxosuekuu «Hedte» u «Yromsy;

— BuJeoparmeHT «Bynkanuzanus
PE3UHBD».

e JlaGopaTtopHBIE OIBITHI:

— Ka4eCTBEHHOE OIIPE/ICIIEHNE yIiIepoaa
¥ BOJIOPOJia B OPIraHUYECKHX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ o0pa3amu
IUIACTMACC, KAYYyKOB U PE3UHBI;

— MOJIEIUPOBAHNE MOJIEKYJ
YTII€BOJOPOIOB U
raJIOr€HOIPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonnyuenue sTuiaeHa U U3y4eHue
€0 CBOUCTB.

XapakTepu3oBaTh UCTOYHUKHU
YII€BOAOPOIHOTO ChIpbs (HE(DPTH,
IPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepaboTKU U MPaKTHUYECKOE
NPUMEHEHHUE MOTYy4aEMbIX MPOTYKTOB.
Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — MTPOBEJICHHE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JJaO0pATOPHBIE OMBITHI U
MpaKkTUYeCKue paboThl).

CrnenoBatb nmpaBuiiaM 0e30MacHON
paboThl B TabopaTtopuu

P UCTIOIB30BAHUHN XUMUYECKON
HOCYZIbl U 000PYJOBAHMSI, @ TAKXKe
paBujIaM 0OpallleHus C BeIeCTBaMU

B COOTBETCTBUH C MHCTPYKLUHUSAMHU
BBINOJIHEHUS J1a00PaTOPHBIX ONBITOB U
IPAaKTUYECKUX padoT MO NOTYYEHUIO U
U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBiATh pe3ysIbTaThl
HKCIEPUMEHTA B popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIIUN
Y JIeJIaTh BBIBOJBI HA X OCHOBE.
[TpoBOAUTE BEIUMCIEHUS

JUTSl OTIPEAEIICHHSI MOJIEKYJISIPHON
(opMyIIBl OPraHUYECKOT0 BELIECTBA,
110 YPaBHEHUIO XMMHUYECKOUN peaKIiH.
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e Pacu€THble 3a/1a4u:

— OIIPENIEIIEHUE MOJICKYIISIPHOU
bopMyIbl OPraHUYEeCKOro BEIIeCTBa

10 MAaCCOBBIM JIOJIIM ATOMOB
XUMHUYECKHUX DJIEMECHTOB;

— Pacy€Thl IO YPABHEHUIO XUMUYECKOU
peakuuu

CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIISITh CBOIO IT03HABATEIIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYINIOBOM yueOHO
NesATeIbHOCTU

Uroro no paznemny 13

Pa3nen 3. Kuciopojacoaep:kanue oprannyeckue coeJuHeHn st

3.1 | Criuptsl. Oenon 3

[IpenensHbIE OTHOATOMHBIE CITUPTHI:
METAHOJ U 3TAHOJI, XUMHUUECKOE
CTpOCHHE, PUBNUECKUE U XUMUUYECKHE
CBOMCTBa (pEaKIMU ¢ AKTUBHBIMHU
MeTaJlJlaMH, TaJIOT€HOBO0POIaMU,
ropeHue), mpuMeHenue. BogopoaHas
cBA3b. DHU3HoIOrnUecKoe IeicTBUE
METaHOJIa ¥ ATaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHOTroaTOMHBIE CITUPTHI: STUIICHTITUKOJIb
U TJIMICPUH, XUMHYECKOE CTPOCHHE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJJIaMH, Ka4eCTBEHHAsl peaKIus
Ha MHOTOAQTOMHBIE€ CITUPTHI).
DU3NOIOrHIYeCcKOe A CTBHE

Ha Opra”u3Mm 4YesoBeka. [[pumeHenue
TJIMIEPHUHA U ATUJICHTIIUKOJIS.

PackpriBaTh CMBICT N3y4aeMbIX
TIOHATHH (BBISABIISATH X XapaKTECPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOILIUE TTOHITHUS

IIPY OITUCAHUU COCTaBa, CTPOCHUS U
MPEeBPAILEHUNA OPraHUYECKUX
COEIMHEHUH.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTSI COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) (hOPMYIT OPraHUYECKUX
BEILIECTB.

YcTanaBiauBaTh MPUHAIIECKHOCTh
BEILIECTB K OMNPEACIICHHOMY KJIacCy
M0 COCTaBY U CTPOCHHUIO, HAa3bIBaTh UX
M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MIPUBOIUTH TPUBUATHHBIC HA3BAHUS
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®enoi. CTpOoeHHE MOJIEKYJIBI,
duznyecKne U XUMUYECKUE CBOWCTBA
¢denona. TokcuyHOCTh (PpeHomNa, ero
busuoIIornYecKoe AeUCTBHE

Ha opraHusM denoseka. [I[pumenenue
dbenona

3.2

Anbpaeruabl.
KapOoHoBbIE KUCTTOTHI.
CnosxHble 3¢upbl

Anpaerun: hopManbaeTUI U
aleTagbJerul, XiMHUIeCKOe CTPOCHHE,
dbu3uYecKre U XUMHUYECKHUE CBOICTBA
(peakiuy OKUCIEHHSI M1 BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IPUMCHCHHE.

OIHOOCHOBHBIE MpeIeTbHbBIE
KapOOHOBBIC KMCJIOTHI: YKCYCHas
KHCJIOTa, XUMHUYECKOE CTPOCHHE,
bu3nYecKre U XUMHUYECKHUE CBOICTBA
(oO1mIue CBOMCTBA KUCIIOT, PEAKIIHS
aTepudrKaIun), TOJIyICHNE U
npuMeHeHne. CTeapuHOBas U OJICHHOBAs
KHUCJIOTHI KaK MPEICTABUTEIN BBICIITUX
KapOOHOBBIX KMCJIOT. MbLIa Kak COJTU
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBHE.

CnoxHbIe 3pUpHI KaK TPOU3BOTHBIS
KapOOHOBBIX KUCIOT. ['uaposu3
CIOXHBIX 3pupoB. XKupsl Kak

OTJIENIbHBIX MPEJICTaBUTENCH
KUCIIOPOACOAEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHUe, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINEC
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MpeACTaBUTENICH Pa3IMUHBIX KJIACCOB
KHCJIOPOJICOJICPKAIIUX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hopmanpaeruia,
areTajabJeruaa, YKCyCHOM KUCTIOTHI,
TIFOKO3bI, Caxapo3bl, Kpaxmara,
I[EJUTFOJIO3bI ); BBISBIISTh TEHETUYECKYIO
CBA3b MEK]ly HUMU U NTOATBEPKAATH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMHUYECKUX
peakiui ¢ UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOEHHE U IPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE

JUIS 5KM3HENIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONACHOCTbH BO3/ICICTBHUS
Ha KUBbIE OPraHU3MBbl OPEICIICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHATh

Ha IIpUMepax CrocoObl YMEHbIICHUS
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IIPOU3BOHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KHCIOT. ['uAponn3 sKxupoB

3.3

YriaeBoasl

VYrieBoasl: cocTaB, Kiaccudukanus
yIieBOJI0B (MOHO-, TU- U
nosucaxapujibl). ['moko3a —
MPOCTENIINM MOHOCAXapUI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIBI,
du3nIecKre U XUMUYECKUE CBONWCTBA
TJIFOKO36I (B3aUMOJICHCTBIE

¢ runpokcugom menu(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJA
cepebpa(l), BoccTanoBeHUE, OpOKEHNE
TJIFOKO3BI ), HAXOXKIECHUE B IPUPOJIE,
IpUMEHEHHE TITI0KO03bI, OMOJIOTHYECKast
POJIb B KU3HENIEATEIHOCTH OPraHU3Ma
yenoBeka. dotocunre3. Opykrosa Kak
U30MEp TITIOKO3HI.

Caxapo3za — npecTaBUTENb
JUCaxapuaoB, TUAPOIN3 CaXapo3bl,
HAX0XJACHUE B IPUPOJIC U IPUMEHEHUE.
Kpaxmai u niemiono3a Kak npupoaHbIe
MOJIMMEPHI: CTPOCHHUE Kpaxmalia u
LEJITIOI03b], (PU3NUECKHE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAas PEaKIUs C HOJIOM).
JKCcnepuMeHTATbHbIE METObI
U3Yy4YeHHUs BeleCTB M UX MpeBpalleHuii:

Y TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3CICTBHSI HA OpPTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TPOBEICHUE,
HaOJI0/ICHNE U OTIICAHNE XUMUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHBIE OMBITHI U
pakTU4YeCcCKue padboThl).

CrnenoBaTh mpaBuiiaM 0e30MacHON
paboThl B 1TabopaTopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOM
MOCY/IBI M 00OPYIOBAHMSI, a TAK)KE
npaBuiiaM 00paleHus ¢ BeIECTBAMH

B COOTBETCTBUH C HHCTPYKLHUSIMU
BBINOJIHEHNS J1a00PaTOPHBIX OIBITOB
U MPAaKTUYECKUX pabOT MO NOTYyUSHUIO
Y U3yUYEHUIO OPTaHUYECKUX BEILIECTB.
[IpencraBnarh pe3yabTaThl
HKCHEPUMEHTA B (JopMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIINX PEAKIUA
Y JIeJIaTh BBIBO/IBI HA X OCHOBE.
[TpoBOANTH BBIUUCIIECHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON
(bopMyJIBl OpraHUYECKOro BEIIECTBA,
[0 YPABHEHUIO XMMHUECKOHN peaKinu.
CaMOCTOSITENIbHO IIAHUPOBAThH U
OCYILIECTBIIATH CBOIO IO3HABATEIBHYIO
JeSITeNIbHOCTD; MPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPCHHE CIIUPTOB;

— B3aMMOJICHCTBHUE TIIUIIEPUHA
¢ ruapokcuaom meau(Il);

— Ka4YCCTBCHHBLIC PCAKIIUU aJIbACTHIOB

(OKHCJIeHuE aMMHAYHBbIM PacTBOPOM
okcuja cepedpa 1 TuAPOKCHIOM
menu(Il));

— BBaHMOﬂCﬁCTBHe KpaxMajia C HOOOM.

e [IpakTruueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHCJIOTBI.

e PacuérHele 3anaun:

— OIPEACIICHUE MOJIEKYJIIPHOM
(opMyJIbl OPraHUYECKOTO BELIECTBA
II0 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKUX 2JIEMEHTOB U 110 Macce
(00BEMY) IPOTYKTOB CTOPAHUS;

— Pacy€Thl 10 YPABHEHHUIO XUMUYECKOU

peakuuu

y4dacTue B IpyNIoBOi yueOHOM
JEATEIIbHOCTU

Hroro no pasneny

13

Pasznen 4. A3orcoaep:kamme opraHu4ecKne coeInHeHNs

4.1 | AMUHEL

AMWHOKUCIIOTHI.
benku

3

AMHHBI: METUJIAMUH — IPOCTEUIINI
MIPEACTABUTENb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHHE, (PU3NIECKUe U
XUMHUYECKUE CBOMCTBRA (peakiuu

PackppIBaTh CMBICIT H3y4aeMBbIX
MOHSATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKHU ), YCTAHABIMUBATh UX
B3aUMOCBA3b, UCIIOJIb30BATh
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C KUCJIOTaMU Y TOPEHUSI ), HaXO0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aMdoTepHbIe OpraHUYECKUE COCTUHEHUSI.
PuU3nUEeCKUE U XUMUYECKUE CBOUCTBA
AMHUHOKHCJIOT (Ha MpUMepe TIIMIHA).
buonornueckoe 3HaYCHUE AMUHOKHCIIOT.
CuHTE3 MenTHI0B.

benku kak mpupoIHbIE TTOJTMMEPHI.
[TepBuuHnasi, BTopy4Hasi U TpETUUHAS
CTpYKTypa O0enKkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JIeHaTypaIus, KaueCTBEHHbIE PEaKIIUU
Ha OeJKH.

JKCcNepuMeHTATbHbIE METOIbI
U3Y4YeHMs BellleCTB U MX NMpeBpallleH i

e JleMOHCTpaLuu:
— JeHaTyparus OCIKOB IPU HArPEBaHUU;
— IIBETHBIC PEaKIMK OCIKOB

COOTBETCTBYIOLIHAE IMOHATUS
IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISl COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAILEHHOM) (hOPMYJT OPraHUYECKUX
BEILIECTB.

OnpenensaTe NPUHALIEKHOCTh BELIECTB
K OIPEJIEIEHHOMY KJIacCy 0 COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMAaTU4YECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAJIbHBIC HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOEHHUE,
IpUMEHEHHE, QU3NICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYSHUS] TUITUYHBIX
MIpEeACTaBUTEIIEH a30TCOIEPHKAITUX
coeIMHEeHUH (MeTUIaMHUHA, TTUIHHA,
OCJIKOB).

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

JUISL OpraHu3Ma 4eI0BeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — HAOIIOAATh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CaMoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIILHYIO
JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B TPyINIOBOM yueOHOM
JEATEIbHOCTH

Hroro no pazgeny

3

Pa3neu. 5. BoicokoMouieKky/IsipHbIe COeIHHEHUS

5.1

[IimacTmaccesr.
Kayuyku. Bosiokna

2

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

IImacTmacchl (ITOJIUATHUIICH,
MOJIMIPONUIIEH, TOTUBUHWIXIOPH]I,
noiucTupoi). HaTypanbHblil 1
CUHTETHYECKUE KayUyKH
(OyTamMeHOBBIHN, XJIOPOTPEHOBHIN 1
U30IPEHOBbIN). BollokHa: HAaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Bnaners n3ydaeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4aeMbIX MOHATUH U MPUMEHATH 3TH
MOHATHS TIPY ONUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKUX BEIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS CTPYKTYPHBIX (GOpMYIT
BEILIECTB U YPABHCHUH PEaKLUN
MOJIMMEPU3ALINH U TTOJTUKOHCHCAIIN Y.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacpoOCTPaHEHHBIX BUIOB
MJIaCTMAcCC, BOJIOKOH; IPUMEHEHUE
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BHCKO3a), CHHTETHYECKHUE (KaIlpOH U
JaBcaH).

JKCNepuMeHTATIbHbIE METOIbI
H3Y4YeHMs BelleCTB ¥ MX NpeBpPaLlleHIi:
e JleMOHCTpaLuu:

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

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

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxkanue
o\ 9acoB 00yJaromxcs

y4eOHOro npeameTa

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
pacripeiesieHus IEKTPOHOB

10 OpOUTAISIM B aTOMaxX MaJibIX U
OOJIBIITUX MTEPUOIOB. DJIECKTPOHHAS
KOH(UTYypaIys aToMOB.
[lepunoanuueckuit 3aK0OH 1
[Tepuonnyeckas cucreMa XMMHYECKUX
sanemenToB /. 1. Menneneena. CBsi3b
MEPUOIUYECKOT0 3aKOHA U
[lepnoauueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYCCKUX
AJIIEMEHTOB M 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOKHBIX BEIIECTB IO TPYIIaM 1
nepyojiaM. 3Ha4eHUe ePUoIUIECKOTO
3aKOHA M CUCTEMBI XUMHYECKHIX

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISBJISITH UX XapaKTEPHbIC
MPU3HAKHU ), yCTAaHABIUBATh UX
B3aHMOCBSI3b.

PackpbIBaTh CMBICI TIEPUOTUYECKOTO
3akoHa JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €0
CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEHHYIO ¥ IPOTHOCTUYECKYIO
byHKIUH.

XapakTepu30BaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
a1eMeHTOB 1-4 nepuo10B, UCTIOIB3YS
HOHATHUSA S-, P-, 0-27EKTpOHHBIE
opOUTaIIH, DHEPTETUUECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHCHHS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB M UX COCJIUHCHUI

10 TIepuoJaM U rpymniam
[Teprnoarueckoi cucTeMbl

J1. 1. MenneneeBa
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anemeHToB .M. Menneneera

B Pa3BUTHUU HAYKHU.
JKCNePUMEHTAIbHbIE METO/bI
U3y4YeHHsI BelIeCTB U UX MPeBPAILICHUIA:
e JleMOHCTpaLuu:

Buner Tabnun «Ilepuonnueckas cucrema
XHMUYECKUX DJIEMEHTOB

JI.. MenneneeBay»

1.2

Crtpoenue BeliecTsa.
MHoroo06pa3zue
BEIICCTB

Ctpoenue BeliecTBa. XUMHUECKAs CBSI3b.

Bubl (koBasieHTHAs! HEMOJAPHAS U
NOJISIpHAs, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHMs XUMHYECKOMN
cBs131 (0OOMEHHBIN U JOHOPHO-
aKIEeNnTopHbIN). BomopoaHas cBs3b.
BaneHTHOCTSD.
DIEKTPOOTPUIATENBHOCTh. CTENIEHD
okucieHus. KaTuoHbl 1 aHUOHBI.
BemmecTBa MOJIEKYISIpPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH OCTOSIHCTBA COCTaBa BEILIECTBA.
Tunbl KPUCTATUIMYECKUX PEIIETOK U
CBOMCTBA BELIECTB.

[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KonnyecTBeHHbIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JIOJISl BEIIECTBA B pacTBOPE).

PackpriBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIZCIATh UX XapaKTePHbBIC
MIPU3HAKHW ) U IPUMEHSIThH 3TH TOHSITHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, A1 0O0BsICHEHUS OTACIbHBIX
($haKTOB U SBJICHU.

OnpenensTh BUIbl XUMHUECKON CBSI3U
(KOBaJICHTHOM, HIOHHOM,
METAUIMYECKOM, BOJOPOTHOI)

B COCJIMHECHUSX; TUIl KPUCTAIIINYECKON
PELIETKA KOHKPETHOTO BEIIECTBA.
OnpenensiTh BAJICHTHOCTh U CTEIIEHb
OKHCJICHHUSI XUMHUYCCKHX 3JICMCHTOB

B COCJIMHEHUAX PA3JIMYHOTO COCTABA.
[IpoBOIUTH BEIYUCTICHUS

C MCIIOJIb30BaHUEM ITOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPEY.

BrnaneTs n3ydaeMbIMU XUMUYECKUMHU
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Krnaccudukanus HeopraHM4ecKux
coenquHeHu. Homenkiarypa
HEOPraHMYECKUX BEIIECTB.
JKCIEePUMEHTATbHbIC METOABI
HU3y4CeHHUs] BELECTB U UX NPEeBPallleHUI:
e JleMOHCTpaLuu:

— MOJIEJIM KPUCTALNIMYECKUX PELIETOK.
e PacuérHble 3a1a4u:

— PpacyeThl C UCIOJIB30BAHUEM MOHATHUS
«MaccoBas J0JIsl paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUYECKUE
peakiuu

Xumundeckas peakius. Knaccudukamms
XUMHUYECKUX PEAKIIUN B HEOPTraHUYECKOM
Y OPTaHUYECKON XMMHU. 3aKOH
COXpAaHEHHUS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U MPEBPAICHUS YHEPTUU
MIPU XUMHYECKUX PEAKIMX.

CKopoCTb peakiuu, €€ 3aBUCUMOCTh

0T pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuur. XMMUYECKOE paBHOBECHE.
@DaKTOpHI, BIUIIONINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHSI.

[Tpunuun Jle [latense.
DIIEKTPOTUTHYECKAS TUCCOIHAIIMS.
CuitbHBIC U c1a0bIe daeKkTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTIas,
HEUTpanabHas, menoyHas. BomopoHsbiit

MTOHATUSIMH.

OOBACHITH 3aBUCUMOCTb CKOPOCTHU
XUMHAUYECKON PEAKIUU OT Pa3IMUHbIX
(bakTOpoB.

OnpenensaTs XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECUS

B 3aBUCHUMOCTH OT BHEIIHETO
BozneiicTBus (mpuniui Jle [llatense).
CocTaBisiTh ypaBHEHUS PEAKIIUAN
Pa3JIMYHBIX TUOB; MOJHbBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUn
WOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS,
MIPU KOTOPBIX 3TH PEAKIIUU UAYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METOJIbI II03HAHUS — IIPOBEJICHUE,
HAOJIIOICHHUE U OTIMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboThI): IO OMPEEICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKLNN
MOHHOTO OOMEHA, BIMSHUIO Pa3JINYHbIX
(baKkTOpOB Ha CKOPOCTh PEAKITHIA.
CrnenoBath NMpaBUIIaM MOJIb30BAHUS
XUMUYECKOU MOCyA0i 1 1abopaTOPHBIM
000pyI0BaHHUEM.

[IpencraBnsaTs pe3ynpTaThl
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nokazatenb (pH) pactBopa. Peakiuu
MOHHOTO 0OMEHA B OPraHUYECKON 1
HEOPTraHUYECKOU XUMMUHU.
OKuUCIUTENbHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lousiTue 00 AyIEKTpoOIU3e
pacIiaBoB U pacTBOPOB COJIEH.
[Ipumenenue anexrponusa.
JKCNePpUMEHTAIbHbIE METO/bI
U3yYeHNsI BelIeCTB U UX MPeBPAILlleHUIA:
e JleMOHCTpaLuu:

— pa3lIokKEHHE MEPOKCHUIA BOIOPOAA

B IIPUCYTCTBUM KaTaJIN3aTOpA.

e JlabopaTopHBIE€ OMBITHI:

— IPOBEICHUE PEAKIUN NOHHOTO
oOMeHa;

— OIpEeJIENIEHNUE CPelbl PACTBOPOB
BEILECTB C TOMOIIbIO YHUBEPCATIBHOTO
WHJUKATOpA.

o [IpakTHueckue pabOTHI:

Ne 1. Bousinue pa3nuuHbix HakTopoB
Ha CKOPOCTh XMMHUYECKOU PEAKLIVH.

e PacuérHble 3a1a4u:

— pacyeTsl 10 YPABHEHUSM XUMUYECKUX
peakiui, B TOM YUCJIe
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOT0 IKCIepUMeHTa B hopme
3aIMCH YPABHEHUH COOTBETCTBYOIINX
peakuii U JAeIaTh BRIBOJBI HA UX
OCHOBE.

[TpOBOIUTE BBIYHUCIICHUS

10 YPaBHEHUSAM XUMHUYCCKUX PEAKITUH,
B TOM YHCJIE TCPMOXUMHUYICCKUE
pacy€Thl

Uroro no pazneny

13
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Paspnen 2. Heoprannueckass XumMus

2.1

MeTtauiel

6

Meramisl. [lonoxeHue MeTaninos

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

B OBITY, pupojie U TexHuKe. CIUIaBbl
METaJIIOB. DJIEKTPOXUMUUYECKHUH Psifl
HaIpsDKeHU MeTaioB. O01ue crocoObl
noydeHus: MetawuioB. Kopposus
MeTa1oB. CriocoOblI 3aIUThI

OT KOPPO3HH.

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

OO6m1ast XxapakTepuCTHKa METaJIOB
no0ouHbIX oarpynn (b-rpymm)
[lepnoandeckoi CUCTEMbl XUMUYECKUX
AJIIEMEHTOB: M€[lb, IUHK, XPOM, JKEJI€30.
Baxuelime coeTMHEHNs] METAJIIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIE METO/bI
U3Yy4YeHUsl BellleCTB U UX MpeBpalleHni:

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBIJCIATh UX XapaKTePHbIC
MPU3HAKW ) U IPUMEHSITH ATH TTOHSATHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIECTB, 1 OOBsICHEHUS OTACIbHBIX
(GaKToB U SIBIEHUH.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMECHTOB —
METAJJIOB M UX COCIMHEHUM C YUETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B Ilepuoanueckon cucreme
XHUMHWYECKUX DJICMECHTOB

. . Menneneesa.

XapakTepu3oBarh (ONMUCHIBATh) O0IIHE
XHUMHWYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIINX COCIUHEHUH, TTOITBEPHKIAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
peakiuii; TPUMEHEHUE METAJIOB

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

OnuceIBaTh CIIOCOOBI 3aIIIMTHI METAJNIOB
OT KOPPO3HH.

PackpbIBaTh CYIITHOCTb OKHUCIUTEIHHO-
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e JleMOHCTpaLuu:

— KoJuIeKIus «MeTaJljIbl ¥ CIIJIaBhI».

e JlaGopaTopHBIE OMBITHI:

— B3aUMOJICHCTBUE TUPOKCUAA
AJIOMUHHUS C pACTBOPAMH KUCJIOT U
IICJIOYCH;

— KA4YE€CTBEHHBIE PEAKIIMU Ha KATHOHBI
METAaJJIOB.

o [IpakTueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3aja4 no reMe «MeTajlibhy.

e PacuéTHrble 3a1a4n:

— pacueTsl Macchl (00beMa, KOJTUYEeCTBA
BEILIECTBA) MPOJYKTa PEAKIIUU, €CITH
OJIHO M3 BEIIECTB JaHO B BUJE PacTBOpa
C OIPEAECICHHON MacCOBOM JOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAaHOBUTEIILHBIX PEAKIIUN
IIOCPEICTBOM COCTAaBJIEHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKLUM.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HUOHBI
METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl IO3HAHUS — MPOBEJICHHUE,
HaAO0JII0/ICHHUE U OTTMCAHUE XUMUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a60paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpeacTaBasATh pe3yabTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3aMUCU YPaBHEHUH COOTBETCTBYIOIINX
peakuui 1 aenaTh BEIBOABI HA UX
OCHOBE.

CrnenmoBath MpaBuiIaM MOJIb30BAHUS
XUMUYECKOU MOCyA0M 1 1ab0paTOPHBIM
000pyI0BaHHUEM.

[IpoBOINUTH BEIYUCIICHHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN.
CamocCTOATeNbHO IAaHUPOBATH U
OCYLIECTBIIATH CBOO II03HABATEIIBHYIO
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JNEATEIBbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIIOBOM yueOHOI
JEATEIIbHOCTU

2.2

Hemertamiel

Hewmerannel. [lonoxxeHrne HEMETAIOB
B [lepuoanueckon cucteMe XUMHYECKUX
aneMmeHToB [[.M. MeHaeneeBa u
OCOOCHHOCTU CTPOEHUS aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIOB.
ANIOTpONMS HEMETAIIOB (HA TpUMEpE
KHUCIIOpoJia, cephl, pocdopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
OKcuapl HEMETAIIIOB.
Kucnopoaconep:xaiiyie KuciaoThl.
BonopoaHbie coequHeHus

HEMETAJIJIOB.

JKCNepUMeHTAIbHbIE METO/IbI
HU3yYeHUS BellecTB

U UX NPEeBPALLICHUH

e JleMOHCTpanuu:

— o0pa3Isl HEeMETAIIOB;

— B3aMMOJIEMICTBUE MEJIM C A30THOMU
KHUCJIOTOM pa3InyHON KOHIIEHTPAIIUU.

e JlabopaTOpHBIEC OTIBITHI:

— KA4EeCTBEHHBIE PEAKIMH HA aHUOHBI U
KaTUOH aMMOHMUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIJCIATh UX XapaKTePHbIC
MPU3HAKW) U IPUMEHSITH 3TH TIOHSITHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, /11 OOBsICHEHUS OTACIbHBIX
(GaKToB U SIBIEHUH.

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB HEMETAJJIOB M MX
COEJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB U TTOJIOKCHHUS

B [lepuoanueckoii cucreme
XUMHWYECKUX DJICMEHTOB

. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BKHEUIIINX COCIMHEHUH, TTOITBEPHKIAsI
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX
PEAKIIUH.

XapakTepu3oBaTh BIUSHHAE HEMETAJIIIOB
1 UX COCIMHCHHUHN Ha KUBBIC
OpPTaHU3MBbI; ONIMCHIBATH IPUMEHEHUE

B Pa3JIMUYHBIX 00JIACTAX MPAKTUUECKOMN
JICATEIIbHOCTH YEJI0BEKa.
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e [IpakTruueckue pabOTHI:

Ne 3. Penienuie akciepuMeHTaIbHbIX
3azay 1o reMe «Hemerabny.

e PacuérHble 3a1a4u:

— pacyeTbl MacChl BEILIECTBA

WK 00bema ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCE UITU
00BEMY OJIHOTO U3 YYACTBYIOIIHUX

B PEaKIIMH BEIIECTB; paCU€Thl MaCChl
(oObema, KOJIMYEeCTBa BEIECTBA)
IPOJYKTOB PEAKIIMH, €CIIU OJTHO

U3 BEIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYeCKuX
BEIIECTB

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

IToaTBepkaaTh CyLIeCTBOBAHUE
TCHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
PEaAKLIUH.

PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKIIU.
IIpoBoauTh peakuuu,
ITOATBEPIKIAIOLINE XAPAKTEPHBIE
CBOWCTBA U3y4aeMbIX BEIIECCTB,
pPacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl [IO3HAHUS — IPOBEJICHMUE,
HaOJII0/ICHUE U ONMCAaHNE XUMHUECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHUYECKHE
paboThI).

IIpencTaBusaTh pe3yabTaThbl
XMUMHUYECKOTO dKCIIEpUMEHTA B opMme
3aIMCU YPABHEHUN COOTBETCTBYIOIINX
peakui U AenaTh BEIBOABI HA UX
OCHOBE.
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CreroBaTh NMpaBUIaM MOJIb30BAHMS
XUMHUYECKOU MOCy101 1 1a00paTOpHBIM
000pyI0BaHHEM.

[IpoBOANTH BEIYHMCICHUS

10 YPABHEHUSIM XUMUUYECKUX PEAKLIUN.
CamoCTOATENBHO INIAHUPOBATH U
OCYILECTBIATH CBOIO IT03HABATEIIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B TPYIIOBOM yueOHO
JEATEIbHOCTH

Uroro no pazneny 17
Pa3znen 3. XumMusi v :KU3Hb
3.1. | XuMus 1 Ku3Hb 4 Ponb xumuu B obecrnieueHuu PackpbIBaTh poJb XUMHUH B PEIICHUH

AKOJIOTUUECKOM, SJHEPTreTUIECKOU U
MUIIEBON 0€30MMaCHOCTH, PA3BUTUU
MeauuuHbl. [ToHATHE 0 HayIHBIX
METOJIaX MO3HAHUS BEILIECTB U
XUMHUYECKUX PEaKIUi.

[IpencraBnenust 06 0OIIMX HAYYHBIX
MPUHITMIIAX TPOMBIITUICHHOTO MOJTYYCHUS
BOKHCUIIINX BEIICCTB (Ha IpUMeEpax
IIPOM3BOJICTBA aMMHUaKa, CEPHOM
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPHAJIOB H
XUMUYECKUX PEAKIIUN: XUMHS U
3JI0POBBE YCIIOBEKA; IpaBUIa
WCITOJTb30BAaHMS JICKAPCTBECHHBIX

SHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTUUYECKUX MPOOJIeM UeJIOBEUECTBA,
ONUCHIBATH OCHOBHBIE HAIIPABJICHUS
pPa3BUTHUSI XUMHYECKON HAYKHU U
TEXHOJIOTHH.

[TpumensTh MpaBuiIa 0€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH,
HCTI0JIb3YEMBIMU B IMMOBCEIHEBHOM
JKU3HU, MPAaBUJIa MMOBEACHUS B LIEJISIX
cOCpeKeHUS 3I0POBBS U OKPYIKAFOIICH
MIPUPOAHOM CpeJibl; TOHUMATh BPE
(ommacHOCTh) BO3/ICHCTBUS HA KUBBIE
OpTraHW3MBbI ONPEACICHHBIX BEIIECTB
cMbica nokazarens [IIK, moscHsaTe
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npenapaToB; MpaBuiia 6€30MacHOro
UCIIOJI30BAHUS MIPENapaToOB OBITOBOM
XMMHHU B IIOBCEJIHEBHOM KU3HU. briTOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha TIPUMEpax CIIOCOObl YMECHBIIICHHSI U
MIPEIOTBPAIICHUS UX BPETHOTO
BO3JCHUCTBUS.

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

Hcrnonb30BaTh TOJyYCHHBIC 3HAHUS U
npecTaBiIeHus 0 cepax
NEATEIBHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, KaK
OCHOBY JIJII OPHCHTAIIMH B BBIOOPE
cBoel Oynyriel nmpodeccuoHanbHON
NeSTEeILHOCTH.

[TpuHuMaTh yyacTue B 00CYyXIACHUH
po0JieM XMMUYECKOU 1 IKOJIOTHUECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO IMO3UITUIO 110 MPodIIeMe U
npeajaraTb BO3MOKHBIE TTyTH €€
pelIeHus

Hroro no pasneny 4
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

46



