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OenepanbHas paboyas mporpamMma Mo ydeOHoMmy mnpeametry «Xumusi» (0a30BbIi
ypoBeHb) (mpeamerHass obnactb «EcTeCTBEHHO-HAay4YHbIE MPEAMETHI»)  (1anee
COOTBETCTBEHHO — MpOrpamMMa Mo XMMHH, XUMUsI) BKIIOYAET MOSICHUTEIbHYIO 3aIMUCKY,
cojiep>kaHre OOydYeHUs, TUIAaHUPYEMbI€ pe3yJbTaThl OCBOCHHUS MPOTPAMMBI 10 XUMUH,
IJIAaHUPYEMBbIE PE3yJIbTaThl, TEMATHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHast 3amucKa OTpa)kaeT OOIMe MW W 3aJa4d U3Y4YCHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ M3YYEHUIO 00ydarolIuMucs,
MECTO B CTPYKType ydeOHOro IUIaHa, a TakKe MOAXOJbl K OTOOpY coaepx aHusi,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YyJIbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TTAaHUPOBAHUSL.

Conepxanue OOy4YeHHUSI PACKPBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPHIC
npeaaratoTces i 0053aTeIbHOT0 M3YYeHHs] B Ka)JOM KJIacCe Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMbI 1O XUMUHM BKIHOYAIOT
JUYHOCTHBIC, METAalpeJAMETHBIC pe3yJbTaThl 3a BECh MEPHOJ OOydYEHHS Ha YpOBHE
cpenHero oOmiero oopa3oBaHus, a TakXKe MPEAMETHbIC TOCTHKEHHUS O0ydarolerocs
3a KaXbI TOJ] 00ydYeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpefHero oodiiero oOpa3oBaHusi pa3paboTaHa
Ha ocHOBe denepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 ob6pa3zoBaHHH
B Poccuiickoit ®enepanun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS deaepaabHOn
oOpa3oBaTelpbHOM TporpaMmbl  cpenHero obmero obpazoBanus (DOII COO),
npencraBieHHbIX B denepanbHOM TroCyIapCcTBEHHOM 00Opa30BaTEeIbHOM CTaHAApTe
COO, c¢ yuérom Konnenmuu mnpenogaBanus y4deOHOro mpeamera «XUMUS»
B 00pa3oBaTeIbHBIX OopraHu3anusax Poccuiickoit denepannn, peaau3yrOIMX OCHOBHBIC
oOpa3oBaTeiabHbIE MPOrPAaMMbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepaunn Ha nepuon no 2025 roga» (PacnopsixeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOIX0J0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIETICHUIO OOIIeH
CTpaTeruu OoOy4eHHs, BOCIIMTAHUS W PA3BUTHs OOYYAIOMIMXCA CPEICTBAMU Y4EOHOTO
npeamera «Xumus» ains 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
KoHIenryainbHeie mojioxkeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIepKaHMsl, pe3yJIbTaTOB oOOyuYeHHs U TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM C JaHHBIMU TOJIOKEHUSIMU TporpaMma mo Xumuu (0a30BbIN
YPOBEHb) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

yCTaHaBIIUBaeT 00s3aTelibHOE (MHBApUAHTHOE) TMPEAMETHOE COJEpKaHHUe,
OmpeieieT KOJIMUYECTBEHHBIE U KAU€CTBEHHbBIEC €r0 XapaKTEePUCTUKHU HA KaXKJOM JTare
M3YUYEHHUSI MpeaMeTa, MPeayCMAaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacrpeielieHus ero o KjiaccaM, OCHOBHBIM pa3zjiejlaM U TeMaM Kypca;



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

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 IPUOPUTETOB B  CHUCTEMe cpeAaHero oOmero  0o0pa3oBaHus,
COJIEp)KaTEeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MIpOrpaMMbl  CpelHero o0mero oOpa3oBaHusi (JIMUHOCTHBIX,
METanpeIMETHbIX, TPEJAMETHBIX), OCHOBHBIX  BHUJIOB  Yy4EOHO-TIO3HABATEIBHOM
NeATeIbHOCTH O0OYy4YaloIlerocss IO OCBOCHUIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIMSAM B TMpPOTpaMMe IO XUMHUU COOJIIOJIEHAa MPEEeMCTBEHHOCTh
c (¢enepanbpHO paboueil MporpaMMoii OCHOBHOTO OOIIEro 0Opa3oBaHUS [0 XUMUHU
(nna 8-9 knaccoB 0Opa3oBaTEIbLHBIX OpraHU3alliii, 0a30BbI YPOBEHB).

Xumudeckoe oOpazoBaHUe, MOJydaeMOe BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3aIliy, SIBISIETCS HEOThEeMJIEMON dYacThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpIIAIONIMM DTAllOM peaiu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CHCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
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 OIPEAEIEHBl 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 IMBWIM3AIIMU, B CO3/JaHUN HOBOW 0a3bl MaTepHAIbHON 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
co3ujaTenbHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HAMpaBlieHa Ha PEIlICEHHE TJI00aTbHbIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTE€TUUYECKOM, ITUIIEBOM,
AKOJIOTMUYECKOM O€30MacCHOCTU U OXPaHbl 3/I0POBbSI.
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B cooTBeTcTBUM € OOIIMMHU LEISIMU U IPUHLIMIIAMY CPEAHETO 00IIEro 00pa3oBaHuUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  YPOBCHb HW3YUYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
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 HAyKW: CHUCTEMa 3HAHUW MO HEOPTraHUYECKOMN
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
AIIEKTPOHHBIX MPEACTABICHU O CTpOeHUH BemiecTB. CBeieHHs] 00 M3y4aeMbIX 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
TEOPETUYECKUN MaTepual U (PaKTOJOTHUYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O01asi 1 HeopraHu4ecKasi XUMHs» 00yJaronmmcs
MPEAOCTABISETCA  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOJUYECKOr0 3aKOHa
C 0OIIETeOPETUYECKUX U METOAOJOTUYECKHUX MO3HINH, TITy0Ke MOHSATh HCTOPUIECKOE
n3MeHeHne (QYHKIMA 3TOro 3akoHa — OT o0oOmaromed g0 OOBICHSIOMEH Hu
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 MOHMMAHUIO B3aUMOCBSA3U XHUMUU C APYTMMHU HAyKaMH, PACKpPbIBAIOT €€
pOJib B TMO3HABATEIBHON M MPAKTUYECKON AESTEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXCHUSI K IPOILIECCY TBOpUECTBA B O0JACTU TEOPUU U MPAKTHUYECKHUX
MPUIOKEHUI XUMHH, MOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO
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1 JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKA OCMBICINBATH
MH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
1 DKCHEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 3a/ad. B 1enoMm coaepikaHue ydeOHOro
npeamMera «XuMus» JaHHOTO YPOBHS HW3Y4YEHUsS] OPUEHTUPOBAHO Ha (HOPMUPOBAHUE
y 00Yy4YarIIMXCsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUsA (DUIOCO(CKUX HIIEH,
TaKUX KaK: MaTepUaAIbHOE €JUHCTBO HEOPraHWUYECKOr0 M OpPraHHuvYecKoro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
MPUPOAHBIX SABJICHUN MYTEM SKCIIEPUMEHTA M PEIICHUS MPOTUBOPEUNI MEXKY HOBBIMU
dbakTaMu U TEOPETHYECKUMH MPEANOCHIIKAMHU, OCO3HAHME POJM XUMHUHU B PEIICHUU
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus dHEPreTUYeCKUuX pecypcos,
CBIPbSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MATEPHUATIOB.

B nane pemenus 3aiad BOCHUTaHUS, Pa3BUTHUS U COIMATU3AIMU O0YUYarOITUXCS
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, aHaliu3a U 00paboTku uHGOPMAIIUU, HEOOXOIUMBIX JIJIsi IPUOOPETEHHS OTbITa
MPAKTUYECKON U HCCIIeIOBATEIbCKON JIESITEIbHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO
B ITO3HAHUU XUMUHU.

B mpakTuke npenomaBaHusl XMMHH KaKk Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus
TaK U Ha YPOBHE CpeHEero o0miero o0pazoBaHus, MPU OMPEIEICHUHN COJepPKaTeIbHON
XapaKTEPUCTUKU 1EeNe M3y4eHUsT [MpeaMeTa HAMNpaBICHUEM IEPBOCTEIIEHHOM
3HAYMMOCTH TPATUIIUOHHO MPU3HAETCS (HOPMHUPOBAHHUE OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOM NEeATEeIbHOCTH Y€JI0BEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
NOAXO0J K ONPEACIICHUIO LIeJIel U3yUYeHHS 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 KOTOPOU JIEKAT KIIOUEBBIE MOHATHUS,
(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
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C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oOmiero odpasoBanus. CeromHs
B TPEMNOJIaBaHUM XWMHUU B OONBIIEH CTENMEHU OTAAETCS MPEANOYTEHHE MPaKTHYECKOU
KOMIIOHEHTE COJIep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBIITyCKHHKA
oromeo0pa3oBaTebHON ~ OpraHW3alliy, BIAQJACIOMIEr0 HE HAa0OpOM 3HaHWH, 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,
COTPYIHHUYECTBY, CAMOCTOSITETbHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMU U WX IPUMECHECHHUEM;

dopmMupoBaHue y 00y4JaIONINXCsl KIFOYCBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIUN),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOyiieM, TMOHWCKa, aHanmu3a M 0o0paboTku  uHOpmManmuu,  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 4YeJIOBEKa M IPUPOJHYIO
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 00ydarounxcs yoex1IEHHOCTH B TYMaHUCTUYECKOM HANpaBIEHHOCTH
XUMUH, €€ BaXHOM pOJNM B PEIIEHUH TI00aJIbHBIX TMPOOJIEM palMOHAIBHOIO
IPUPOJIOTIONB30BAHMS, TIIONOJHEHHUS] DJHEPreTUYECKHMX PECYpPCOB U COXPaHEHUs
IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA HEOOXOOUMOCTH OEpeKHOr0  OTHOLIEHUS
K TpUPOAE U CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNbITa HCIOJIb30BAHUS
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 MpsIMO€ OTHOIIEHHE K peanu3alud KOHKPETHOM
LEJTH.
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B yueOGHOM mutaHe cpemHero oOuiero oopa3zoBaHus MpeaMET «XUMHs» 0a30BOro
YPOBHS BXOAHUT B COCTaB MPEeAMETHON 0071acTH « ECTeCTBEHHO-HAYYHBIE TIPESIMETHI.

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).



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

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.

[IpencraBienne o kiaccuukanuu OpraHuueckux BeunlecTB. HomeHkmarypa
OpraHUYeCKUX COCAMHEHUH (CHCTeMaTUYecKas) U TPUBHAIbHbIC HA3BAHUS BaKHEHIIUX
[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

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHH psifl. MeTaH U 3TaH — mpocTeifine
NPEICTABUTEIN aJIKaHOB: (PU3NUYECKHE U XUMUYECKHE CBOMCTBA (PEaKIUU 3aMeIIeHUs U
rOpeHusl), HAaX0XICHHUE B MPUPO/JIC, MTOIYyUSCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psAJ. ODTUJIEH U TPOINUJIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUA, THUIpaTalli, OKHUCJICHHS U TMOJUMEpU3aIuu),
MOJIy4€HUE U IPUMEHEHUE.

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

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTUYECKUN psAl. ALIETHIEH —
MPOCTEUIITNI TPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakuuud THUIAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATALMM, TOPEHU),
MOJIyYE€HUE U IPUMEHEHUE.

Apensl. bensoin: cocras, ctpoenue, pu3ndeckne U XUMHUIECKHE CBOMCTBA (peakiiuu
rajoreHUpOBaHUS M HUTPOBAHMS), TOJy4YeHUE U TpUMEHeHue. Tonyon: cocmas,
cmpoeHue, uauyeckue U Xumuueckue ceoucmea (peakyuu 2ani02eHuUposaHus U
HUMPOBAHUS), NoAy4YeHue u npumeHeHue. TOKCUYHOCTb apeHOB. ['eHeTHMdeckasi CBS3b
MEXK]y YIJI€BOAOPOAAMU, MPUHAJICHKANTUMHU K Pa3IUYHBIM KJlaccam.

! Kypcusom B TekcTe BBIJICNEHBI JJIEMEHTHI COAEpKaHUs Y4eOHOr0 Marepuana, KOTOPhIE H3y4aroTcs
B O3HAKOMMTEIBHOM ILJJAHE M HE BKJIIOYAIOTCA B COCTaB IpeaMEeTHBIX pe3yibTaToB ocBoeHuss GOII COO
Ha 6230BOM YpOBHE.
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[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

Boluncnenus mo ypaBHEHUI0O XUMHYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEIECTBA WM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKITUN ).

Kucaopoaconep:kammue oprannyeckue coeJMHeHUsI

[IpenenpHbIE OTHOATOMHBIC CITUPTHI. METAHOJ U 3TAHOJ: CTpOeHUE, Pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaklMh C AaKTUBHBIMH METAJNIAMH, TaJIOT€HOBOJIOPOJAaMU,
ropeHue), npuMeHeHue. BogopoiHbie CBSI3M MEXKAY MOJIEKyJamMu CUpTOB. JlelicTBue
METaHOoJa ¥ ATAaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIECIOYHBIMM METANIAMH, KaueCTBEHHAas
peaKkiusi HA MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4YenoBeka. [IpumeHeHue
[JIMIEPUHA U ATUJICHTIINKOJIS.

deHouT: CTPOCHUE MOJIEKYJIbI, (GU3UICCKUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [Ipumenenue derHona.

Anbaerunsl U kemownsi. DopMaliberu, aleTaabAeTUl: CTPOCHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKUCJIEHUS U BOCCTAHOBJIICHUS, KAaYECTBEHHBIC
peaKkium), NoJy4YeHUE U NPUMEHEHUE.

Ayemon: cmpoenue, Quauyeckue u Xumuieckue c8oucmsea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYYeHUe U NPUMEHEHUE.

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

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

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

10
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HaXO0XJCHUE B MPUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. DpykTo3a
KaK M30Mep TIFOKO3bI.

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

Kpaxman wu memmtrono3a Kak TpUponaHbIe monuMmepbl. CTpoeHHME Kpaxmana u
1EJUTI0JI03b1. DU3NYECKHE M XUMHUUYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaueCTBEHHAS
peaKIus C UOJOM).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUEeHHs BellleCTB U UX NpeBpalleHUu

[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: CBOKMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenus mo ypaBHEHUIO XUMUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa pPEaKIMU 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 aMUHOKHCIIOT (Ha MpUMepe TIulMHa). buonorudeckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUPOAHBIE BBICOKOMOJEKYJSPHBIE coeauHeHus. llepBuuHas,
BTOpUYHASL U TPETHUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OETKOB: THAPOIIN3,
JieHaTypaIusl, KaueCTBEHHbIE PEaKIUU Ha OCJIKH.

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 BBICOKOMOJCKYJISIPHBIX COSTUHCHHH — IOTUMEPHU3AIUsSI U
MTOJTMKOHICHCAITHS.

IInacmmaccer  (norusmuner, NOAUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCIUPOIL).
Hamypanonoti u cunmemuyeckue Kayuyku (0ymaoueHosvlil, XJI0pONpeHosblll U
uzonpeHoswiil). Bonokuwa: umamypanvhvie (XI0NOK, wepcmbv, WENK), UCKYCCMBEHHblE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHMemuyecKue (KanpoH U 1a8Cau).

11
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IKCNEPUMEHTAJIbHbIC METOAbI H3YYCHUS BELIECTB M MX NIPeBpPalleHui
O3HakomIleHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeEXNpEeAMETHBIX CBs3€HM IIPU M3YYCHUU OPraHUYECKOM XUMUHU
B 10 Kiacce 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,
TEOpHsl, aHaJIU3, CUHTE3, KiaccUu(UKaIUs, NEPUOJUYHOCTb, HAOIIOJEHUE, U3MEPEHUE,
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, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3Me,
doTocuHTE3, OMOJOTNYECKU aKTUBHbIE BellecTBa (OENKH, YTIEBOIbL, )KUPbI, (DEPMEHTHI).

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

TexHomorus: nuueBble MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAHUSA, MOIOIIUE
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 H3MEHEHHSI CBOMCTB XMMHMUECKUX 3JIEMEHTOB M 00pa3yembIX HMU
MPOCTBIX M CIIOXKHBIX BEIIECTB IO rpynnaM U NepuojaaM. 3HAUYCHHE MEePUOIHYECKOTO
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. BalE€HTHOCTB. DNEKTPOOTPUIATENBHOCTh. CTeneHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y aHUOHBI.

12
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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.

Knaccudukanuss HeopraHnyeckux coenuHeHuid. HomeHknaTypa HeopraHuyeckux
BellecTB. ['eHeTMYecKass CBA3b  HEOPTaHMYECKHUX BEIIECTB,  MNPHHAJICIKAIINX
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 MojeNed KPUCTAIUIMUECKUX PEHIETOK, HaONIoJCHHE
M ONUCAaHUE JEMOHCTPAIIMOHHBIX M J1a0OPaTOPHBIX OMBITOB (pa3ioKEHUE MEePOKCHUIIA
BOJAOpOAA B MPUCYTCTBUU KATAIU3aTOpPa, OIPEACICHUE CpPEdbl PAaCTBOPOB BEILECTB
C TOMOIIbI0 YHUBEPCAIHHOTO WHIWKATOPA, PEaKIMM MOHHOrO OOMeHa), MpOBEICHUE
PaKTUYECKON padoThl «BiusHHEe pa3NIuYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOMN
peaKkIum».

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
sanemenToB [[.U. MenzeneeBa u 0coOEHHOCTH cTpoeHUs1 aToMOB. Du3nueckue cBoiicTBa
HEMETAJUIOB. AJUIOTPOIMS HEMETAJUIOB (Ha TMpUMEpPE KHUCIOopoja, cepbl, dochopa u
yIIIepoaa).

XWUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yriaepona u KpeMHHUSA) U UX COSIAMHEHHM (OKCHUJIIOB, KUCIOPOACOACPKAIIUX
KHCJIOT, BOJOPOJHBIX COCTUHEHHUI).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHU .
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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.

XUMHUYECKHUE CBOWCTBA BAXXHEUIIUX METAIOB (HAaTPUi, KaJIUM, KalbI[Ui, 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 npeBpameHnifl

I/I?)yquI/Ie KOJIJICKIINH «MeTannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/I€ U OIHMCAHHUC ACMOHCTPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBI/Ie TUAPOKCHUIA AJIFOMHUHUA C paCTBOPAMU KHCIIOT
151 H_IGJIO‘IGI\/L Ka4CCTBCHHBIC PCAKIIUN HAd KATHOHBbI MeTaJIJIOB).

PacuéTHble 3agaun

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

X¥MuS H KU3Hb

Ponpr xumuu B oOeCEUYeHHH DSKOJIOTUYECKOW, 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 MATEPUAJIOB: BAKHEHUIIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepuayibl,  KpackH, CTEKJIO, KepaMmuKa, MaTepHUabl
JUTSL DJICKTPOHUKH, HAHOMATEPUAJIbl, OpraHUYECKUE U MUHEPAJIbHBIC YI0OpCHHS.

XuMHST H  3JI0POBbE 4YEJIOBEKA: IMPAaBHJIA HCMHOJB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBHiia OE30MMACHOTO HCIIOJIB30BAHMS IPEMapaToB OBITOBONH XUMHH
B ITOBCEIHEBHOM KU3HU.

MexknpeaMeTHblie CBA3U

Peanuzanmst MeXNpPEIMETHBIX CBSI3€M MpPH W3YYCHUH OOIIEH W HEOPTaHMYECKOU
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TMOHATHH, TaK W TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TOHATHUSA: HAY4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, KilacCu(UKalus, NEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MOJICTUPOBAHUE, UBMEPEHUE, SABJICHUE.

du3suka: MaTepusi, JHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHO€ COCTOSIHUE BEUIECTBA, (PU3NYECKHE BEIUYMHBI M €IMHULIBI 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, METALTYprusi, MNPOU3BOJCTBO
CTPOUTENbHBIX  MATEpUaJOB, CEIbCKOXO3SWCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
MPOMBIIIIEHHOCTD, dapmarneBTHUECKAS MPOMBIIIIEHHOCTD, 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

®I'OC COO ycranapnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00YUYaIOIIUMUCS
mporpaMMm cpefHero oo0imero o60pa3oBaHusl (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeTonuueckoid OCHOBOM Juisi pa3pabOTKU MIJIaHUPYEMBIX
PE3yJIbTATOB OCBOEHMSI IIPOTrpaMM CPEHEro OOIIEro 00pa3oBaHUs SIBISIETCSI CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMETa «XUMUS» Ha YPOBHE CPEAHETO OOIIETro
00pa30BaHus BBIJEICHBI CIEAYIONINE COCTABISIOUIUE:

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

HAJIMYUE MOTUBAIIUU K 00YUYEHHIO;

[IEJICHANPABIIEHHOE DPAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEN M UCTOPUYECKUX TPAIUIIMKA 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 BOCHUTATENIBHOW JAESTEIBHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJEAIIAMU POCCUHUCKOTO
IpaXKIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEACHMUS,
CIIOCOOCTBYIOIIMMH TMPOIIECCAaM CAMOIIO3HAHMS, CaMOpa3BUTUSA W 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;
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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] XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTHKEHHUS HAYKH €CTh pPe3yJbTaT
JUTUTENIHHBIX HAOIIOJEHUN, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MMOCTOSTHHOTO
TpyZa YYEHBIX U NIPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHU U MOCIEAYIOLIEM AaHAIINA3E
uH(OpPMaIINK O TIEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TOBEACHUSI;

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

TOTOBHOCTHU OILICHMBATh CBOE MOBEACHUE U MOCTYIKHA CBOMX TOBAPUILECH C MO3UIUM
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;

OCO3HAHHUS TIOCIICICTBUH W HENPUITHS BPEIHBIX NPUBBIYCK (ymOTpeOJIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypCHHS );

5) Tpya0BOr0 BOCTIMTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOM ACSTEIHHOCTH,
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;

YBaKEHHUSI K TPYAY, JIOJAM TpyAa U pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

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;
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6) IKOJIOrH4eCKOro BOCIIUTAHMS

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

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHH JUJISl PELICHUS
BOIIPOCOB PalIMOHAJIBHOI'O IIPUPOAOIOJIB30BAHNS;

AKTUBHOI'O HEINPUATUSA JIEHUCTBUM, NPUHOCIIIUX BPEL OKPYXKAIOUIEH IPUPOIHOU
cpele, yMEHHUsi MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJOTHYECKUE TOCIEICTBUS
OpEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh HUX;

HaJU4Msl PAa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYPBHI,
OMbITAa JIEATENBHOCTH HKOJOTMYECKON HAINpPAaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMHU B TIO3HABaTEIbHOW, KOMMYHUKATUBHOW M COLIMAJILHON MpaKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMopoOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMS:

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

MOHUMaHUS CHEIU(DUKA XUMUU KaK HayKH, OCO3HAHUS €€ poiu B (DOPMUPOBAHUH
pallMOHAJILHOTO HAyYHOTO MBINUIEHUS, CO3JaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpY’KaroIieM MUpPE Kak O €UHCTBE MPUPOJIBI U YEIOBEKA, B MO3HAHUU TPHUPOIHBIX
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
YeJI0BEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON M 3KOJIOTHYSCKON O€30IMacHOCTH,
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 HM3MEHEHUH, YMEHHS JeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAYUYHBIX
(aKTOB M UMEIOMINXCS JAHHBIX C IIEJIbIO TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENIBHO HMCIOJb30BaTh XUMUUYECKUE 3HAHUS ISl PEIICHUS
mpo0IeM B peasbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN A€ TEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJIYYEHUIO HOBBIX 3HAaHUU MO XMMHH B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pa3inuuHbIX cdepax npodeccruoHaIbHON
NEeSATEebHOCTH.
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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 HayKax (Marepus, BEIIECTBO, DHEPrus, sIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIICIOBAHMUE,
HaOJII0/IeHrEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe ydeOHble JehCTBUS (IMO3HABaTeJIbHbIE, KOMMYHHKATUBHBIC,
peryisTuBHbIE), obecneunBaromue GopMupoBaHue (yHKIIMOHAIBHOW T'PAMOTHOCTU H
COIMAIbHOM KOMITIETEHIIUN 00YyJarOITUXCS;

CIIOCOOHOCTh OO0YYAIOIIUXCS HCIOIB30BaTh OCBOCHHBIC MEXIUCITUTIIIMHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHUS M YHUBEPCaIbHbIE yueOHbIE JEHCTBHS B O3HABATEIBHON U
COLMAIBbHOM MTPAKTHKE.

MertanpeaMeTHbIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUCOHBIMHU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jlornyeckue 1eicTBus:

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

OTIPEICIISTH IeNIN AeATEIHbHOCTH, 3a7aBasi MapaMeTphl U KPUTEPUU UX TIOCTUKECHHUS,
COOTHOCHTH PE3yJbTaThl IEITEILHOCTH C TIOCTABICHHBIMU 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) BleMeHTa, XuMuueckas (opmylia, ypaBHEHHE XUMUUYECKOM peakiuuu —
MIPY PEIICHUH YISOHBIX MO3HABATEIBHBIX U MTPAKTUICCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECCKUX PEAKIIHH.
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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,
MPOSIBIISITh CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHUA.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHHMKAX MH(pOpMaIuu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUJIOB M (OPM IPEACTABIICHUS, KPUTHICCKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HETIPOTHBOPEUHBOCTE;

(GopMyTUPOBATE 3aPOCH] U IPUMEHSTH Pa3IMIHBIE METOJIBI IIPU MTOUCKE 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 TpeAcCTaBiIeHUS HH(OpMaIuu
(cxembl, TpaduKH, JUArpaMMbl, TAOIUIIBI, PUCYHKHU U JIPYTHUE);

UCTIOJIh30BaTh HAYUYHBIA S3bIK B KAa4eCTBE CPEICTBA MpPH paboTe ¢ XUMHUYECKOU
MHPOpPMAIUEH: TPUMEHSATh MEeXKIPeIMETHbIC ((PU3HUECKUe U MAaTEMaTUICCKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIIBI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATJISTHOCTH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:

3aJaBaTb BOIIPOCHI IIO0 CYHICCTBY O6CY)KI[3€MOI>1 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 MCCICAOBAHUNA MYyTEM COIVIACOBAHMS IMO3UIMA B XOJ€
00CyXXJ1IeHUsI 1 OOMEHa MHECHHSIMH.
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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 HUCCIENOBATENIbCKUX 3aJa4, BbIOUpaTh Hanbosee 3pHEeKTUBHBIN clocod ux
peleHns ¢ y4ETOM NOJIyYEHNs HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKLIMIX;

OCYLIECTBIIATh CaMOKOHTPOJb CBOECH ACATEIBHOCTH HA OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMUS» OTPaKaroT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XMMUYECKON COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUH MPUPO/IBI, B POPMHUPOBAHUH
MBIIUICHUS. U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW IPpaMOTHOCTH, 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, PYHKIMOHANbHAS TPYIa, paluKall, U30MEPHs, U30MEPbI, TOMOJIOTHUECKHM 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, CUMBOJIMYECKH S3bIK XUMUU; MUPOBO33PEHYECKHE 3HAHUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(dakToNOTNYEeCKUE CBEJACHHS O CBOWCTBAaX, COCTaBe, MOJYyYeHUH H OE30MacHOM
HCIIOJIb30BAaHUU BaKHEWIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATENbHOCTU YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TPHU3HAKU TOHSTHUH,
YCTaHAaBIMBAaTh WX  B3aUMOCBA3b, MCIIOIB30BaTh  COOTBETCTBYIOIIME  ITOHATHSA
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 OMPENENEHHOMY KIlacCy/Tpymie

21



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

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, MypaBbUHAs KUCIOTa, YKCYCHasl KHCJIOTa, OJICMHOBas
KHUCJI0Ta, CTEAPUHOBAs KUCIIOTa, IITI0K03a, PPYKTO3a, KpaxMal, IEeJUTI0JI03a, TIHUIIH);

c(hOpMUPOBAHHOCTb YMEHUSI OMIPEALIIATH 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 YMEHHM XapaKTEpU30BaTh COCTaB, CTpOCHUE, (pU3MUECKUe U
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (MEeTaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OGeH30J, METaHOJI, 3TAHOJ, STUJIEHTJIUKOJb, TJIUIEPUH, (eHoJ, areTanbieru,
MypaBbUHAs M YKCYCHasi KHUCJIOTBHI, TJIFOKO3a, KpaxmaJ, IeJUII0JI03a, aMUHOYKCYCHAas
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 );

chopMHUPOBAaHHOCTh YMEHUHN BIQJACTh CHCTEMOU 3HAaHWNW 00 OCHOBHBIX METOAAX
HAyYHOT'O TMO3HAHMS, UCTOIB3YEMbIX B XUMHUH IIPU M3YYEHUH BEIIECTB U XUMHUYCCKUX
sSBICHUN (HAONIOJEHNEe, W3MEpEeHHe, SKCIEPUMEHT, MOJCIUPOBAHHUE), HCIIOJIH30BAThH
CHUCTEMHBIC XMMHMUYECKUE 3HAHUS JJIsl MPUHATHS PEIICHUNH B KOHKPETHBIX >KM3HEHHBIX
CUTYallMSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM;

chOopMHUPOBAaHHOCTh YMEHHH COONIOJATh TIpaBWjIa TOJb30BAHUS XHMHYECKOM
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,
JeHaTypaIusl OCIIKOB NMPH HArpeBaHWM, I[BETHHIC PEaKIMHU OCJIIKOB) B COOTBETCTBUHM
C MpaBWJIAMH TEXHHUKH 0€30IMacHOCTH MpH OOpalIeHUH C BEIIECTBAMH U J1A0OPATOPHBIM
000pyI0BaHUEM, NPEACTABISTH PE3yJbTAThl XHMHYECKOTO JKCIIEpUMEHTa B ¢opme
3allMCH YPAaBHEHHMM COOTBETCTBYIOIMIMX PEAKIMI ¥ ()OPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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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
OKpYXKalolIed NPUPOJHOM Cpelbl, OCO3HABATH OIIACHOCTb BO3JECHCTBUS Ha JKUBBIC
OpraHM3Mbl ONPEIEIEHHBIX OPTaHUYECKUX BEILECTB, TOHUMAas cMbIci nokazareins [TIK,
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
(GbopMUPOBAaHUYU MBILUICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (PYyHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl pEIlIeHUs MPAKTHUYECKUX 3a7ad M IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3[0POBbIO 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, METAJIMYECKAs], BOJIOPOIHAS ), KPUCTAIUINYECKAsT PEIIETKA, TUIIBI XUMUYECKUX
pEeaKUnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHCJIUTENh, BOCCTAHOBUTENIb, CKOPOCTh XMMHYECKOM pEAKLUH, XUMHUYECKOE
paBHOBECHUE); TEOPUUM U 3aKOHbl (TEOpPHUS AIEKTPOJIMTHYECKONW JTUCCOLMALINH,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKOH COXpaHEHHs] MAcChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPAIICHUS PHEPTUM MPU XUMHUYECKUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JEXKallue B OCHOBE
MMOHUMAHHSI TMPUYMHHOCTU M CHUCTEMHOCTH XWMHYECKUX SIBIICHHH, (haKTOJIOrM4YecKHe
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 COOTBETCTBYIOIIUE  IOHSTHUA
MIPY ONUCAHWH HEOPTAHWYECKUX BEIIECTB U UX MPEBPALICHHUI;
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cOPMHUPOBAHHOCTh  yYMEHUH  HCHOJB30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIsL  cOCTaBlieHHs (OpMyJa BEUIECTB U  YPABHEHUHM XUMHUYECKUX PEaKLHM,
cucrematndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTHCIBHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, 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 ONpeNeNEHHOMY KJacCy/Tpylnie COeIuHEHUU (MpocThie
BEIIECTBA — METAJUIbl U HEMETalJlbl, OKCHJbl, OCHOBAaHUS, KHUCIOTHI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH  MEPUOAMYECKOrO0  3aKOHA
J.W. MenaeneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (PYHKIUH;

c(OpPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3nemMeHToB 1-4 mnepuonos Ileproandeckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[.M. MeHnesneeBa, UCIIONB3Ys MOHITUS «S-, P-, O-3JI€KTPOHHBIC OpOUTATINY,
«QHEPreTUYECKHEe YPOBHM», OOBACHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX JJIEMEHTOB U MX COCIMHEHUH IO nepuonam U rpynnam llepumonndeckon
CHCTEeMbl XUMHYeCcKuX raemeHToB J[.1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CyLIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXIY HEOPraHWYECKUMH  BEIECTBAMMU
C IIOMOILBI0 YPABHEHUH COOTBETCTBYIOLINX XUMHUUECKUX PEAKLINN;

cOpMUPOBAHHOCTh ~ YMEHMSI  KIacCU(PUUUPOBATH  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 Pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTb YMEHUU  pPACKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JEKTPOHHOIO OajaHca 3THX
peaKuunii;
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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(hOpMUPOBAHHOCTbH MPEACTABICHUN 00 OOIMX HAYYHBIX MPHUHITUIIAX U SKOJIOTHUECKUX
npobJieMax XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS C UCTIONB30BAHUEM TMOHSTHUS
«MaccoBas JI0JIs BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WK 00BhEMA ra30B MO W3BECTHOMY KOJUYECTBY BEIECTRBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIHMX B PEAKIMM BEIIECTB, TEIUIOBOro 3¢ dexTa
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 PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA,
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 OOpAIEHUH 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(hOpMHPOBAHHOCTh YMEHHH COOTIOAATH MPAaBUIIA YKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM JACATEIBHOCTU B IIEJSAX COXPAHEHUS CBOETO 370POBbS 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.
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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 €€
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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

3HAYEHHE B )KU3HU YEIIOBEKA,
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 3aMeIleHusl U TOPEHHUs),
HaXOXKJICHUE B IIPUPO/IC, TTOTYYECHUE U
IIPUMEHEHUE

2.2 | HenpenenbHbie
YTJIEBOJIOPO/IBI:
aJIKEHBI, aJIKaJIUEHbI,
AJIKUHBI

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

PackpbIBaTh CMBICIT U3y4aE€MbIX
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
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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
IIPEICTaBUTENb AJIKUHOB: 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 raJoreHupOBaHMs 1
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, CTPOCHHUE,
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
YTJIEBOJOPOIaMU U MOJATBEPKAATh €€
HaJIMYHU€ YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII.
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2.4

IIpuponusie
UCTOYHUKHU
yIJIEBOJOPOIOB U UX
nepepadoTKa

[Tpupoanslii ra3. [lonmyTHbie HEDTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
katanuTudeckuil). [lpoaykTs
nepepaboTKu HeTH, UX IPUMEHEHUE
B IIPOMBIIIIJIEHHOCTH U B OBITY.
KameHnHslii yrosib v mpoJIyKThl €T0
nepepadoTKu.

JKCNepUMeHTAIbHbIE METOIbI
U3y4eHHs BellecTB

U UX NIPeBPALlICHUH:

e JleMOHCTpaLuu:

— kxosuekuu «Hedte» u «Yromsy;

— BuJeoparmeHT «Bynkanuzanus
PE3HHBD».

e JlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHOE OIIPE/ICIIEHNE yIiIepoaa
¥ BOJIOPOJIa B OPIraHMYECKHX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3amMu
IUIACTMACC, KAYYyKOB U PE3UHBI;

— MOJIEIUPOBAHNE MOJIEKYJ
yIJI€BOA0POJIOB U
raJIOr€HOIPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonmyuenue 3TuiaeHa U U3y4EHUE
€r0 CBOMCTB.

XapakTepu3oBaTh UCTOYHUKHU
YIIEBOAOPOIHOTO ChIpbs (HEDTH,
IPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepaboTKU U MPaKTHUYECKOE
NPUMEHEHHUE MOTy4YaeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — MTPOBEJICHHE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (J1a00paTOPHBIE OTBITHI U
MpaKkTUYeCKue paboThl).

CrnenoBatb nmpaBuiiaM 0e30MacHON
paboTHI B Ta00OpaTOPUU

IIPU UCIIOJIB30BAHUY XUMUYECKOM
MOCYIbl U 000PYIOBaHUs, & TAK¥Ke
npaBuiIaM oOpaIieHus ¢ BeIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJTHEHUS JTAO0OPATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO MOTYUYECHUIO U
U3YYEHUIO OPIraHUYECKUX BEILECTB.
[IpencraBiATh pe3ysIbTaThl
HKCIEPUMEHTA B opMe 3aIlucu
YPaBHEHUU COOTBETCTBYIOLIUX PEAKIIUN
U JIeJIaTh BBIBOJBI HA X OCHOBE.
[TpoBOAUTE BBIUMCIEHUS

JUTSL OTIPEAEIICHHSI MOJIEKYIJISIPHON
(opMyIIbl OPraHUYECKOT0 BELIECTBA,
110 YPaBHEHHUIO XUMUYECKOUN peaKInH.
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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,
bu3uIeCKre ¥ XUMHUYECKHUE 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
MPU3HAKH ), YCTAaHABIMBATh 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
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®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,
bu3nYeCKre U XUMHUYECKHUE 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
aTepudrKaIun), TOJIyICHNE 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
XUMHYECKHE CBOMCTBA, BAXKHEHIIINEC
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 ONACHOCTbH BO3/ICHCTBHUS
Ha KUBbIE OPraHU3MBbl OPEICIICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHATh

Ha IIpUMepax CrocoObl YMEHbIICHUS
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IIPOU3BOHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['uaponn3 sxupoB

3.3

YriaeBoasl

VYrieBojsbl: cocTaB, KiaccuuKamus
yIieBOJI0B (MOHO-, TU- U
nosucaxapujibl). ['moko3a —
MPOCTENIINM MOHOCAXapUI:
OCOOCHHOCTU CTPOCHUS MOJICKYJIbI,
dbu3nYeCKre U XUMHUUYECKUE CBOMCTBA
TJIFOKO3bI (B3aUMO/ICHCTBUE

¢ ruapokcuaom Meau(Il), okucnenue
aMMHAYHBIM 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
JUcaxapyuaoB, THIPOJIA3 CaXapo3bl,
HAXOXKJICHHE B IPUPOJIC U IPUMEHEHHUE.
Kpaxman u nemrono3a Kak NpupoiHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmaia U
EJUTIONO3bI, PU3NUYECKUE U XUMHYECKHUE
CBOMCTBa Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAas PEaKIUs C HOJIOM).
JKCNepUMEHTATbHbIE METOAbI
U3y4eHHUsI BelleCTB U UX MPeBPalleHNiA:

U TIPEJIOTBPAILCHHUS UX BPEIHOTO
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 UCTIOJIb30BAHUY 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 JopMe 3arncu
YPaBHEHUN COOTBETCTBYIOLINX PEAKIUN
U JIeJIaTh BBIBO/IBI HA X OCHOBE.
[TpoBOAUTH BEIUMCIIECHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON
(bopMyIBl OpraHUYECKOr O BEIIECTBA,
[0 YPABHEHUIO XMMHUECKOHN peaKinu.
CaMOCTOSITENIbHO IIAHUPOBAThH U
OCYIIECTBIISITH CBOIO IO3HABATEIBHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpEHUE CIIUPTOB;

— B3aUMOJCHCTBUE TIIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEaKIUU albJACTHI0B
(OKHCJIeHuE aMMHAYHBbIM PacTBOPOM
okcuja cepedpa 1 TuAPOKCHIOM
menu(Il));

— BBaI/IMOJIGﬁCTBPIe KpaxMalia C HOOOM.

e [IpakTruueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCyCHOU
KHCJIOTBHI.

e PacuérHele 3anaun:

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

— Pacy€Thl O YPAaBHEHHUIO XUMHYECKOU

peakuu

y4dacTue B IpyNIoBOM yueOHOM
JEATEIIbHOCTU

Hroro no pasneny

13

Pa3znen 4. A3oTcoaep:kamme opraHu4ecKne coeIMnHeHNs

4.1

AMUWHBI.
AMWHOKUCIIOTHI.
benku

3

AMMHBI: METUJIAMHH — IPOCTEUILINAN
IIPEJCTABUTENIb AMUHOB: COCTAB,
XUMHYECKOE CTPOCHHE, (PU3NIEeCcKre u
XUMHUYECKUE CBOMCTBA (peakinu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUH (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKHU ), YCTAHABIUBATh UX
B3aUMOCBA3b, UCIIOJIb30BATh
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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 O0eKoB. XUMHUUECKHUE
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 M0 COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJIEJIbHBIX MPEICTABUTEIECH.
XapaKkTepHu30BaTh COCTAB, CTPOCHHUE,
IpUMEHEHHE, QU3NICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOTYYeHUS TUITUYHBIX
IIPEACTAaBUTEIIEH a30TCOAEPIKALUX
coeIMHEeHUH (MeTUIaMHUHA, TTUIHHA,
OCJIKOB).

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

JUIsl OpraHu3Ma 4eloBeKa.
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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
MTOJIMKOHICHCALIUSL.

[InacTmacchl (MOIUATUIIEH,
MOJIMIPONUIIEH, TOTUBUHUIXIOPHU]L,
noiucTupoi). HaTypanbHblil 1
CHHTETHYECKUE KayUyKH
(OyTamMeHOBBIHN, XJIOPOTPEHOBHIN 1
U30IPEHOBbIN). BollokHa: HAaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHBIE (a1leTaTHOE BOJIOKHO,

BrnaneTts u3ydaeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4YaeMbIX MOHATUHN U PUMEHATH ATH
MOHATHS TIPY ONUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKUX BEIECTB,

J1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS CTPYKTYPHBIX (popMyIT
BEILIECTB U YPABHEHUU PEaKLUN
MOJTMMEPU3ALINH U TTOJTUKOHICHCAIINH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacpoOCTPaHEHHBIX BUIOB
MJIaCTMAcCC, BOJIOKOH; TPUMEHEHUE
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JaBcaH).
IKCnepuMeHTATbHbIE METOABI

e JleMOHCTpaLuu:
— O3HAKOMJIEHHE ¢ 00pa3lamMu

I1acTMAacc, KayuyyKoB

BHCKO3a), CHHTETHYECKHUE (KaIlpOH U

U3yYeHHsI BelleCTB U UX MPeBPAILlleHUIA:

MPUPOAHBIX 1 HCKYCCTBCHHBIX BOJIOKOH,

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

Uroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

MpoBepsieMble TpeboBaHMSA K pe3ynbTataM OCBOEHUS OCHOBHON

obpasoBatenbHom nporpammsbl (10 knacc)

Kog [MpoBepsaemble npegMeTHbIE pe3ynbTaTbl OCBOEHWUSI OCHOBHOW 0Opa3oBaTenbHON
NpoBEpPSEMOro nporpaMmmbl cpegHero obuiero obpasoBaHust
pesynbTata
1 TeopeTnyeckne OCHOBbI OpPraHUYECKON XMMUN
1.1 CdopmMnpoBaHHOCTb  NpeacTaBreHMn O XMMUYECKOW  COCTaBrisiloLLEn
€CTECTBEHHOHay4YHON KapTWUHbl MWpa, PONM XUMUM B MO3HAHWUU SBMNEHUN
npuvpoadbl, B (OPMMPOBAHWM  MbIWMEHUS W KynbTypbl JIMYHOCTW, ee
PYHKUMOHANbHOW rPaMOTHOCTW, HEOOXOOUMOW AN PeLleHNs NPakTUYECKUX
3ag0a4y M 3KONOrmyeckn OBOCHOBAHHOIO OTHOLUEHUS K CBOEMY 3[0POBbI U
npupogHon cpeae
1.2 Brnapenve CUCTEMON XUMNYECKUX 3HaHUN, KoTopas BKJTHOMAET:
OCHoBoOMofnarawLne NOHATUSA (monekyna, BaNeHTHOCTb,

3MNEKTPOOTPULLATENBHOCTb, CTEMNEHb OKWUCINEHWS, XWMUYECKasl CBA3b, MOrb,
MOInisipHas Macca, MONSPHbIA OOBbEM, YIMEepOAHbIA CKemneT, PyHKUMOHanbHasi
rpynna, pagvkan, W3oMepusi, W30OMepbl, TOMOMOMMYECKUA psagd, TOMOSONN,
YrneBoAOpOAbl, KUCNOpO4- M a30TCOAepXXallMe COoefMHEHMUs, Ouonormdyecku
aKTMBHble BellecTBa (yrnmeBOAbl, >kupbl, 0enku), MOHOMep, nonumep,
CTPYKTYpPHOE 3BEHO, BbICOKOMOJSIEKYNSPHBIE COEOVMHEHMS); TEOPUM U 3AKOHbI
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(Teopvm XUMNYECKOIro CTpOeHunA OopraHn4ecknx BeLlecTB AM. 5yTnepOBa),
3aKOHOMEPHOCTN, CUMBOJSTNYECKNN A3bIK XUMUMU, d)aKTOJ'IOFVI‘-IeCKVIe cBeaeHunAa o
CBOMNCTBax, COCTaBe, nony4vyeHummn wu 0e30nacHOM MCMOMb30BaHMN Ba)KHEMLLINX
HeopraHn4yeCknx wn opraHnM4eckmx BeuwectTB B 6bITy n ﬂpaKTMLIeCKOVI
AeATeNIbHOCTU YernoBekKa

1.3

Cq)OpMVIpOBaHHOCTb yMeHVIVI BbIABMNATL XapaKTepHble MNPU3HaKn NOHATUN,
yCTaHaBMBaTb UX B3aMMOCBA3b, UCMOJ1b30BaTb COOTBETCTBYOLWMNE NOHATUA NPpU
onnucaHunm coctaea, CTPOEHNA U npeBpau.l,eHlel opraHn4yeckmnx CoeaNHEeHUN

1.4

ChOPMUPOBAHHOCTb  YMEHUIA WUCMOMb30BaTh XWMUYECKYD CUMBOMUKY Ans
COCTaBINEHUsI MOMNEKYNSPHbIX W CTPYKTYPHbIX (Pa3BEPHYTOWN, COKpaLLeHHOM)
opMyn  OpraHM4ecKkMx BeLIeCTB W  YPaBHEHUA XUMMUYECKUX  peakuui,
U3roTaBnmMBaTb MOZENN MOMEKYS OpraHU4YeCcKUX BeLLeCTB Ansl UIMCTpauum mux
XUMUYECKOIO M NPOCTPAHCTBEHHOTO CTPOEHWS

15

CdopMUPOBaAHHOCTL  YMEHUIN YyCTaHaBnMBaTb MNPUHAOSNIEXHOCTb U3YYEHHbIX
OpPraHMYecKknx BELLEeCTB MO MX COCTaBy W CTPOEHWUIO K ONpederneHHOMy Kraccy
(rpynne) coeanHeHun  (YrnNeBOAOPOAbl, KMACNOPOA4 W asoTcodepkalune
CoedMHeHNs, BbICOKOMOMEKYNsPHble COeOuHeHus), daBaTb MM Ha3BaHUA Mo
cuctemaTnyeckon HomeHknartype (IUPAC)

15

CdopMnpoOBaHHOCTb  YMEHUA  onpegenaTb Buabl  XUMUYECKOW CBA3M B
OpPraHNYeCcKnX CoeauUHEHNaX (0QNHAPHbIE U KPaTHbIE)

1.6

ChopMMPOBaHHOCTb  YMEHWUSI MPUMEHSATbL:  MOSNOXKEHUS TEOPUN  CTPOEHMUS
opraHunyeckux sewects A.M. BytnepoBa ans o6bACHEHMS 3aBUCMMOCTU CBONCTB
BELLIECTB OT MX COCTaBa M CTPOEHUSI; 3aKOH COXPaHEHMUS MacChl BELLECTB

Yrnesogopoabl. Kucriopoacogepxalume W asoTcoepXKaliMe OpraHudeckue
coeanHeHns1. BbICOKOMOMEKynsapHbIE CoeaUHEHS

21

ChopMMPOBaHHOCTb YMEHUIA MPUBOAUTL TPUBMASIbHbIE HA3BaHWS OTAENbHbIX
OpraHUYecKMX BELECTB (3TWNeH, MpPONWMeH, aueTureH, 3TUIEHTIMKOIb,
rmiuepuH, deHon, dopManbaerva, auetanbaersg, MypaBbUHasi  KUCIOTa,
YKCYCHasi KWUCMOTa, OfieMHoBasi KUCroTa, CTeapuHOBasl KWUCMOTa, [/IHoKo3a,
dpykTO3a, Kpaxmari, Lensnonosa, MuuuH)

2.2

CchopMMpOBaAHHOCTb YMEHWIA XapaKTepn3oBaTb COCTaB, CTPOEHNE, PU3NYECKME U
XUMUYECKME CBOMCTBA TUMUYHbIX MNPELACTaBUTENEN PasfnUYHbIX  KaccoB
OpraHNYecKknx BeLecTB (MeTaH, 3TaH, 3TWUMEH, NPONuUNeH, aueTuneH, byTagneH-
1,3, metunbyTtaaneH-1,3, 6eH305, METAHOM, 3TAHOS, STUNEHINMKOMb, MMULEPVH,
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dbeHon, aueTanbaerna, MypaBbMHasi M YKCYCHasl KUCMOTbI, TOKO3a, Kpaxmarn,
Liensornosa, aM1HOYKCYCHasi KUCMoTa)

2.3

CdopMUPOBaHHOCTE YMEHUsI WUMMIOCTPUPOBaTb TEHETUYECKYID CBSA3b MeXay
TUNUYHBIMW  NPEACTaBUTENSAMMU PasfIMYHbIX KNacCoB OpraHUMYeckMx BELLECTB
YpaBHEHVSIMU COOTBETCTBYIOLLMX XUMUYECKUX peakuMii C  WUCMONb30BaHWeM

CTPYKTYPHBIX hopMyn

24

CopMMpOBaAHHOCTL YMEHWUSI XapaKTepu3oBaTb WCTOYHUKW YrNeBOSOPOAHOrO
cbipbsi  (He(Tb, MPUPOAHBIA ras, Yronb), CMOCOObI KX nepepaboTkM u
npakTu4eckoe NpMMeHeHNe NPoayKTOB nepepaboTku

XuUMUA U Xn3Hb. PacyeTbl

3.1

CdopMupoBaHHOCTb YMEHMIN BNageTb CUCTEMOMN 3HaHMIA 00 OCHOBHbIX MeToAax
Hay4yHOrO MO3HaHUHA, WCMONb3YyeMblX B XUMUW MPU U3YYEHUN BeLLeCTB WU
XUMMUYECKNX SABMNEHUN (HabriogeHne, n3mepeHue, 3KCMNEPUMEHT,
MOOENMPOBaHKE), UCNOMb30BaTb CUCTEMHbBIE XUMUYECKUE 3HaHWUS ONS NPUHATUSA
peLLeHNIN B KOHKPETHBIX XU3HEHHbIX CUTyauusiX, CBA3aHHbIX C BeLlecTBaMm 1 nX
NpUMEHEHVEM

3.2

CdopmmnpoBaHHOCTb yMEHUI cobrniogate NpaBuna MNofb30BaHUS XUMWYECKON
nocygon n nabopatopHbiM 0bopyaooOBaHMEM, a Takke npasuna obpalleHust ¢
BELLeCTBaMN B COOTBETCTBUM C UHCTPYKLMSIMU MO BbINOMHEHMIO NTabopaTopHbIX
XUMUYECKUX OMbITOB

3.3

CdopMUPOBaHHOCTL  YMEHUI  MNNaHUpoOBaTb U BbINOMHATL  XMMUYECKUN
SKCMEPUMEHT  (NMpPEeBpaLleHMs  OPraHWYEeCcKMX BELLECTB MNPU  HarpeBaHwuu,
nonyyYyeHne 3TUMEHa W U3YYeHWEe €ero CBOWCTB, Ka4yeCTBEHHblE peaKuuu
OpraHW4eckux BeLLecTB, [OeHaTypauusi OenkoB nNpu HarpeBaHUW, LBETHble
peakumn 6enkoB) B COOTBETCTBMM C MpaBwuinaMmuM TeXHMKM 6GesonacHoctu npwm
obpaweHnn ¢ BewectBamu 1M nabopaTopHbiM 00OOpPyAOBaHWEM; MPEACTaBNsATb
pe3ynbTaTbl XMMUYECKOTO 3KCMepMMeHTa B dopMe 3anvcu  ypaBHEHWN
COOTBETCTBYIOLMX peakumin u opMynmMpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaToB

3.4

CopMMPOBAHHOCTb  YMEHWI  MPOBOAWUTb  BbIMWUCIIEHUS MO XUMUYECKUM
ypaBHeHMsIM (Maccbl, 06bemMa, KornM4yecTBa MCXOAHOMO BELLECTBA WM MPOAyKTa
peakuMu Mo W3BECTHbIM Macce, 06beMy, KOMMYECTBY OAHOMO M3 WUCXOAHbIX
BELLECTB MUINN NPOAYKTOB peakLum)

3.5

C(*)OpMVIpOBaHHOCTb yMeHVIVI KPUTUHECKUN aHanm3nposaTtb XUMUNYECKYHO
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MHpopMaLMio, MoMyyYyaemylo U3 pasHblX WCTOYHUKOB (CpeacTBa MacCOoBOW
nHcpopmaumm, ceTb NHTEpPHET 1 apyrue)

3.6 CdopmurpoBaHHOCTb YMEHUN cobnogaTb npasuna 3KONOrn4yeckm
uenecoobpasHoro nosefeHus B ObiTy M TPygooBOW AeATENbHOCTM B LIENsAX
COXpaHeHus1 CBOEro 340pOBbS U OKpyXalollenh nNpupogHoOW cpedbl, 0Co3HaBaTb
OMNacHOCTb BO3OEWCTBUS Ha XMBble OpraHn3Mbl onpefeneHHbIX OpraHnYecKmx
BelwlecTB, MNoHMMas cMmbicn  nokadatens [OK (npegenbHo  gonyctumon
KOHLEHTpauum), MOSACHATb Ha  MpuMmepax  Crnocobbl  YMEHbLUEHUS U
npeaoTBpaLLeHns X BpeaHOro BO3AENCTBUS HA OpraHM3M YernoBeka

Tabnuua 15.1

lMpoBepsiemble anemeHTbl cogepxarus (10 knacc)

Koga lMpoBepsaeMbIn aneMeHT coaepxaHus
1 TeopeTnyeckne OCHOBbI OpraHUYECKON XMMUN
1.1 lMpeoMeT opraHM4eckon XMMUKN: ee BO3HUKHOBEHWE, pa3BUTUE N 3HAYEHME B NONYYEHUU

HOBbLIX BELLECTB U MaTepuanoB. Teopus CTPOEHUSI OpraHnyeckux coeguHeHun A.M.
ByTnepoBa, ee OCHOBHbIE NOMOXEHUS

1.2 CTpyKTypHble OpMynbl OpraHM4eckMx BewlecTB. [fomonorus, nsomepusi. XmMmmnyeckas
CBsI3b B OPraHUYeCcKMX COeQUHEHNAX - OAMHapHbIE U KpaTHble cBA3W. MNpeacTaBnexHve o
KnaccudmKaumm opraHM4ecknx BeLEeCTB

1.3 HomeHknatypa opraHuMyeckux coeduHeHun (cuctemaTtuyeckasl) WM TpyBMarbHble
Ha3BaHWA BaXXHENLWNX NpeacTaBMTeNen KnaccoB OpraHNYecknx BeLLecTs

2 Yrnesogopoabl

2.1 AnKaHbl: COCTaB W CTpOeHue, romoriormyeckmi psig. MetaH m aTaH - npocTenme
NPeLCTaBUTENM arkaHoB: (PU3NYECKUE U XMMUYECKME CBOMCTBA (PEeaKLMn 3amMeLLiEHUS U
ropeHnst), HaxoXa4eHne B NpMpoae, NOy4YeEHNE U NPUMEHEHNE

2.2 AInKeHbl: COCTaB U CTPOEHWE, TOMOJIOTMYECKUI psad. OTUIEH U NPOMNUITEH - NpoCcTenwne
NPeacTaBUTENM  ankeHoB: (U3NYECKME W XMMUYECKME  CBOWCTBA  (peakuuu
TMOPVPOBAHWS, ranoreHMpoBaHus, rMapaTauMu, OKUCIEHMS U Monumepusauumn),
nony4yeHne 1 NpUMMeHeHne
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2.3

AnkagueHbl: byTaguneH-1,3 n meTunbyTtaameH-1,3: cTpoeHve, BaxHelhlmMe XuMudeckne
CBOMCTBA (peakums nonumepusaumm). lNonyyeHne CMHTETUYECKOTO KayyvyKka U pe3nHbl

24

AnKuHbl: cocTaB U 0OCOBEHHOCTU CTpOEHUA, roMonorn4yecknm paa. AueTtuneH -
I'IpOCTGVILIJVIVI npeacrtaBuTellb ankMHOB: COCTaB, CTpPOEHMe, cbwswqecme n XmMmn4yeckmne
CcBOWCTBaA (peaKLI,VIVI rmaopupoBaHuA, ranoreHmposaHuda, rugpartadum, FOpeHMﬂ),
nony4vyeHune n npuMeHeHune

2.5

ApeHbl. BeH3on: coctaB, CTpoeHue, husmyeckne n XMMMYeckue CBOWCTBA (peakLuumu
ranoreHMpoBaHWsi W HUTPOBAHWS), MOMyvYeHMe W npuUMeHeHne. Tonyon: CcocTas,
CTpOEHUne, usmyeckne u XMMUYECKUE CBOWCTBA (peakuum ranoreHUpoBaHusa wu
HUTPOBaHWS), NOMy4YeHne N NpUMeHeHne. TOKCUYHOCTb apeHOoB. [eHeTuyeckas CBs3b
MeXxay yrnesogopogamu, NpuHaanexalimmm K pasnmyHbiM Krnaccam

2.6

MpupoaHble UCTOYHWKK yrreBogopodos. [pMpogHbIi ra3 1 NonyTHble HeTSAHbIE rasbl.
HedTb n ee npoucxoxgeHne. Cnocobbl nepepaboTkm HedTU: MEeperoHka, KPEKWHr
(Tepmuyecknid, KaTanutudeckun), nuvponus. [lpogykTbl nepepaboTkn HedTH, WUX
NPUMEHEHWE B MPOMBILNIEHHOCTM U B ObITy. KameHHbIn yronb WM NPOAyKTbl ero
nepepaboTkn

Kvcnopoacoaepsallue opraHuyeckne CoemHeHns

3.1

MpepenbHble ogHOATOMHbIE CnUPTbl. MeTaHON M 3TaHOM: CTpoeHue, husmyeckne wu
XUMUYECKNE CBOWCTBA (peakuuMnm C akTMBHbIMWM MeTannamu, ranoreHoBogopodamu,
ropeHue), npumeHeHne. BogopogHble CBA3M Mexay Monekynamu cnvpToB. [dencrteue
MeTaHona u aTaHona Ha opraHusm yenoseka. MHOroatomMHble CNUPThl. STUMEHITINKOSb
W IMULEPVH: CTpPOeHMe, (husMyeckne u Xummumdeckne cBOWCTBa (B3aMMOLENCTBUE CO
WeMnoYHbIMKU  MeTanmnamy, KavyecTBEHHasi peakuuss Ha MHOroaTOMHble  CnupThI).
[enctere Ha opraHmam yenoseka. [lpMMeHeHne rnuueprHa n aTUNEHINNKONS

3.2

deHon: cTpoeHMe MOMeKynbl, (PU3NYECKMe U XUMUYECKME CBOWCTBA. TOKCUMYHOCTb
deHona. NpumeHeHne eHona

3.3

Anbaernabl 1M KeToHbl. dopmanbaerua, auetanbaerva: CTpoeHue, duandyeckue
XUMUYECKNe CBOWCTBA (peakuuMy OKUCIEHWS W BOCCTAHOBIIEHUSI, KaYeCTBEHHble
peakuuu), NonyYyeHne u NpUMeHeHne

3.4

OaHOOCHOBHbIE NpeferbHble kKapboHOBbIE KMCNOThl. MypaBbUHas M YKCYyCHasi KUCMOTbI:
CTpPOeHMe, PU3NYECKME N XUMUYECKNE CBONCTBA (CBOWCTBA, O0LLMe ANd Knacca KUCHoT,
peakumsi aTepudukauum), nonyvyeHne u npumeHenue. CTeapuHoBasi M ONenHOBas
KACNOTbI Kak MPeAcTaBUTENM BbICLUMX KapOOHOBbLIX KMCMNOT. Mbina kak conm BbICLUMX
KapOOHOBbIX KUCIOT, X MotloLLee AeNCTBUNe
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3.5

CnoxHble adhupbl Kak Npon3BoAHble KAapGOHOBLIX KUCMOT. MMAPONM3 CroXHbIX 3UPOB.
XKupbl. T'maponus xupos. MpumeHeHne xnpoB. Buonormyeckas pornb X1MpoB

3.6

Yrnesogbl: cocTaB, Knaccudukaumsa yrnesogos (MOHO-, AnN- U nonucaxapuabl). miokosa
- MpOCTENWNA MOHOCaxapui: OCOOEHHOCTM CTPOEHUs1 MOMekynbl, dusandeckme u
XUMMUYECKMe CBOWCTBa (B3ammopgenctsnme ¢ rmuapokeungom meau (ll), okucneHue
aMMMavHbIM pacTBOpoMm okcuaa cepebpa (I), BoccTaHOBNEHMEe, BpPOXEHWE TMHOKO3bI),
HaxoXxaeHue B npupoae, NpuMeHeHue, buonoruveckas ponb. PoTocnHTE3. PpyKTO3a Kak
nsomep rnwokosbl. Kpaxman v uennionosa kKak npupoaHble nonumepbl. CTpoeHue
Kpaxmana v uennonosbl. dnsmdeckne n xummdeckne CBoOMCTBa Kpaxmana (rmgponwus,
KayecTBEHHas peakumsi C Mogom)

AsoTcoaepxallime opraHuyeckne coeanHeHns

4.1

AMWHOKMCNOTBI  Kak aM@OTepHble oOpraHnyeckne coeavHeHus. ®usnyeckme u
XUMUYECKME CBOWCTBA aMWHOKUCIOT (Ha npumepe rmuumHa). buonornyeckoe 3HadeHue
amuHokucnoT. MNMenTuabl

4.2

Benkn kak npupoaHble BbICOKOMOSEKYNSPHble coeanHeHus. NepBuyHas, BTOpUYHas u
TpeTu4Has CcTpykTypa 6enkoB. Xummdeckne cBonctea 6enkoB: rmaponus, geHatypaums,
KauyeCcTBEHHbIEe peakLun Ha Benku

BricokoMonekynspHble coeanHeHus

51

OCHOBHbIE MOHATUA XUMWUM BbICOKOMOIEKYSSIPHLIX COEAVHEHWUI: MOHOMEp, NonuMep,
CTPYKTYPHOE 3BEHO, CTeneHb MonMMepusaunm, CcpeaHsisi MoriekynsipHas Macca.
OCHOBHble MeTOAbl CHHTE3a BbICOKOMOJIEKYMSIPHBIX COeAMHEHUIA - MonuMepu3aums u
NOSNMKOHAEHCaLUs

52

JKcnepuMeHTarbHble MeToAbl M3YYEHUST BELLLECTB U UX MPEBPALLEHNIA: O3HAKOMITEHUE C
o6pasuaMn NPUPOAHBLIX M UCKYCCTBEHHBLIX BOJIOKOH, MiacTMacc, kaydykoB. lMonyyeHue
CUMHTETUYECKOTO KayyyKa U pesuHbl
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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
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
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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,
METAUIMYECKOM, 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
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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
COXpPAHEHHUS U MPEBPAICHUS YHEPTUU
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 NMpaBUIIaM MOJIb30BAHUS
XUMUYECKOU MOCyA0i 1 1abopaTOPHBIM
000pyI0BaHHEM.

[IpencraBnsaTh pe3ynpTaThl
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nokazatenb (pH) pactBopa. Peakiuu
MOHHOTO 0OMEHA B OPTaHUYECKON U
HEOPTraHUYECKOW XUMMUHU.
OKuUCIUTENbHO-BOCCTAHOBUTEIBHBIE
peakiuu. [loHsiTue 00 AyIeKTpoIU3e
pacIuiaBoB U pacTBOPOB COJIEH.
[Ipumenenue anexrponusa.
JKCNePUMEHTAIbHbIE METObI
U3yYeHNsl BeIeCTB U UX MpeBPaALleHUI:
e JleMOHCTpaLuu:

— pa3lIoKEHHE MEPOKCHUIA BOIOPOAA

B IIPUCYTCTBUU KaTaau3aTopa.

e JlabopaTOpHBIE€ ONBITHI:

— IPOBEJICHUE PEAKIUN HOHHOTO
oOMeHa;

— OIpEJIETIEHUE CPEIbl PACTBOPOB
BEILECTB C TOMOIIbIO YHUBEPCATIBHOTO
WHJUKATOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuuHbix (akTopoB
Ha CKOPOCTh XMMHUYECKOU PEAKLINH.

e PacuérHble 3a1a4u:

— pacyeTsl 0 YPABHEHUSAM XUMHUYECKHUX
peaxkiui, B TOM YUCJIe
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOT0 IKCIepUMeHTa 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

13
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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
noydeHus: MetawuioB. 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.
Baxueiime coeTMHEHNS] METAJLIIOB
(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
XHMHYECKHE CBOMCTBA METAIJIOB, 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-
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e JleMOHCTpaLuu:

— KOJUIEKIUs «MeTalllbl ¥ CILIaBhI».

e JlaGopaTopHBIE OMBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIOMUHHUS C pACTBOPAMH KHUCJIOT U
IICJIOYCH;

— KQ4YE€CTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIJIOB.

o [IpakTudeckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3aJ1a4 1o TeMe «MeTallibly.

e PacuéTHrble 3a1a4n:

— pacueThbl Macchl (00beMa, KOJTUIeCTBa
BEILIECTBA) MPOJYKTa PEAKIIUU, €CITH
OJIHO M3 BEIIECTB JaHO B BUJE PacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O 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 YPaBHEHUH COOTBETCTBYIOIIUX
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

47




denepanbHas padbodas nporpamma | Xumus. 10—11 knaccer (0a30BbIN YpOBEHB)

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 coequHeHUst

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.

PackpriBaTh CMBICT U3y4aeMBbIX
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 CTPOCHHUS 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.
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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 OallaHca dTUX 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.
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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

DHEPTETHUYECKUX, CBIPhEBBIX U
HKOJIOTUUYECKUX MPOOJIeM UeJIOBEUECTBA,
ONMKMCHIBATH OCHOBHBIE HAIIPaBJICHHUSI
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTHH.

[TpumeHnsTh npaBuia 0€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
UCII0JIb3YEMBIMHU B ITOBCETHEBHOM
YKU3HU, IIpaBUiia NOBEJACHUS B LEIAX
cOepeKeHUS 3I0POBBS U OKPY KarolIei
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JCUCTBUS Ha KUBbBIC
OpraHU3MbI ONPEJICICHHBIX BEIIECTB
cMbica nokazarens [IIK, moscHsaTe
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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
Cpellbl.

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 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
lMpoBepsiemble TpeboBaHWs K pe3ynbTataM OCBOEHUSA OCHOBHOW
obpasoBatenbHon nporpammsbl (11 knacc)
Koga lMpoBepsiemMble NPeAMETHbIE pe3yrbTaTbl OCBOEHNSI OCHOBHOM 06pa3oBaTeNbHON
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npoBepsiemMoro
pesynbTaTta

nporpaMmmbl cpeaHero obuiero obpasoBaHus

1

TeopeTquCKme OCHOBbI XMMUK

1.1

Bnapgenue cmcTemon XUMUYECKNX 3HaHWNA, KoTopas BKIOYaET:
OCHOBoOMomnarawwue MoHATUS (XMMWYECKAN 3reMEeHT, aToM, SMeKTPOHHas
obonoyka atoma, s-, p-, d-anekTpoHHble opbuTanyM aToMOB, WMOH, MOMEKyna,
BaNeHTHOCTb, 3NEKTPOOTPULIATENbHOCTb, CTEMEHb OKUCIEHUS, XUMMUYEcKas
CB$13b, MOIb, MOMSIPHasi Macca, MONSPHbIN 0ObeM, KpucTannmyeckas peLueTka,
TUMbl  XUMUYECKUX peakuuMn  (OKUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
9HOOTEPMUYECKME, peakuuM MWOHHOrO 0OMeHa), pacTBoOp, 9SMeEKTPONUTHI,
HE3aNeKTPOonuThI, ANeKTponuTu4eckas auccoumaums, OKUCNUTENb,
BOCCTaHOBUTEMb, CKOPOCTb XMMWUYECKOW peakumu, XMMUYECKOe paBHOBECKHE);
TEOPUN U 3aKOHbI (TEOPUS ANEKTPONUTUYECKON Auccoumnauunm, Nepnognyeckun
3akoH [O./. MeHgoeneeBa, 3akOH COXpaHEHUS MaccCbl), 3aKOHOMEPHOCTH,
CYMBONNYECKUI A3bIK XUMUW, (haKTONOrM4Yeckme CBe4eHNs O CBOMCTBaXx, CocTase,
nony4yeHun un 6e3onacHOM WCMOMb30BaHUN  BaXKHEWLUUX  HEeOpraHW4YecKux
BeLecTB B ObITY U MPaKTUYECKON AeATeNbHOCTH YernoBeka

1.2

ChopMMpPOBaHHOCTb YMEHWUI BbISIBMATb XapaKkTepHble MPU3HaKkM U B3aUMOCBS3b
U3YYeHHbIX MOHSITUI, MPUMEHSITb COOTBETCTBYIOLIME MOHATUS MPWU  OMNMcaHUK
CTPOEHUS U CBOWCTB HEOPraHUYeCKMX BELLEeCTB W UX NMPEeBpaLLeHWit; BbISBMATb
B3aMMOCBSI3b XMMWYECKMX 3HAHWIA C MOHATUSIMU W NpeAcTaBreHUsSMU OPYruX
€CTEeCTBEHHOHaY4HbIX MPeaMeToB

1.3

BnageHne OCHOBHbIMM METOAaMW HAy4HOrO MO3HaHWUS BELLECTB M XUMUYECKUX
SAIBMEeHUN (HabnoaeHne, nsSMepeHue, aKCNepuMeHT, MogenpoBaHme)

1.4

ChopMMpPOBaHHOCTb YMEHWUIA OMNpedensTb BareHTHOCTb U CTeNeHb OKUCIEeHWs
XUMUYECKUX INIEMEHTOB B COEAMHEHMSIX Pa3fMYHOro cocTaBa, BuO XMMUYECKON
CBA3M (KOBaneHTHasi, MOHHasi, MeTarsiMyeckasl, BoAopoAHasl) B COEAMHEHUSIX,
TUM  KPUCTaniM4Yeckonm  peLleTKM  KOHKPETHOro  BellecTBa  (aToMHas,
MOJEKyfnsipHasi, MOHHas!, MeTannyeckas)

15

ChopM1pOBaHHOCTb YMEHWIA ONpeaensiTh XapakTep cpeabl B BOAHbLIX pacTBopax
HeopraHM4YecKkMx coeauHeHui

1.6

CopMMPOBaHHOCTb YMEHMs1  KraccuuumMpoBaTb XUMUYECKME peakumn Mo
pa3nu4YHbIM MpU3Hakam (YUCNy U cocTaBy pearnpylolyx BeLLecTB, TEMNOBOMY
adphekTy peakumn, U3MEeHEHWI0 CTeneHel OKUCIIEHUSI ANIEMEHTOB, 06paTMMOCTU
peakuuu, y4acTuio KaTtanusartopa)
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1.7

CCbOpMVIpOBaHHOCTb ymeHvu7| COCTaBIIATb ypaBHEHUA peaKLl,VIVI Pa3fIn4YHbIX TUMOB,
NnonHble W COKpalleHHble YypaBHEHUA peaKLl,VIVI WOHHOro 0OMeHa, y4uTbiBasA
ycnosus, Npu KOTOPbIX 3T peakuyun nayT 0o KoHua

1.8

CdopMUpOBaHHOCTE ~ YMEHWI  MPOBOAUTL  peakuuu,  noateepXaatolume
Ka4eCTBEHHbIN COCTaB pasfiMYHbIX HEeopraHUMYeckMX BeLLecTB, pacrno3HaBaTb
OMbITHBIM MYTEM MOHBI, NPUCYTCTBYIOLLME B BOAHbIX pacTBOpax HeopraHU4eckux
BELLECTB

1.9

ChopMMPOBaHHOCTb ~ YMEHWI  packpbiBaTb  CYLUHOCTb  OKUCIUTENbHO-
BOCCT@HOBUTESbHBIX — peakuMil  MOCPEACTBOM  COCTaBIEHUS]  3NEKTPOHHOMO
6anaHca aTnx peakuun

1.10

CdopMUPOBaHHOCTb YMEHMIN OOBSACHATbL 3aBMCUMMOCTb CKOPOCTM XMMWYECKON
peakuumm OT pasnuyHbIX hakTopoB

1.11

CopMMpPOBaAHHOCTL YMEHUA OBBACHATb XapakTep CMeLeHUs XMMUYECKOro
paBHOBECUSA B 3aBUCUMOCTM OT BHELLHEro Bo3aenctauna (npuHuun Jle WaTense)

O6Lwas 1 HeopraHmyeckast Xmmus

21

CdhopmmnpoBaHHOCTb YMEHUI packpbiBaTb cMbicn [lepuognyeckoro 3akoHa [.U.
MeHaeneesa n AEMOHCTPUPOBATL €0 CUCTEMATU3UPYIOLLYIO, OOBACHUTENBHYIO 1
MPOrHOCTUYECKYIO (DYHKLNM

2.2

CdopMnpoBaHHOCTb YMEHUIN XapakKTepu3oBaTb INEKTPOHHOE CTPOEHME aTOMOB
XUMUYECKUX anemMeHToB 1 - 4 nepuoaoB lepnognmyeckon CUCTEMbI XMMUYECKUX
anemeHtoB .. MeHpgeneeBa, ucnonb3ya MNOHATUA "s-, p-, d-3NEKTPOHHbIE
opbutanu”, "sHepretTnyeckne ypoBHM", OOBACHATb 3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XMMMWYECKMX 3MEMEHTOB U WX COEAMHEHMI MO nepvogam WU rpynnam
MNepunogmyeckon cuctembl xummudeckux ariemenTos [.M. Mengeneesa

2.3

CchopmMMpoBaHHOCTb YMEHUI XapakTepr3oBaTb (ONMCbIBaTb) 0bLMe XMMmudeckue
CBOWCTBA HEOpPraHW4YeckMx BELLECTB pasfM4HbIX KnaccoB, MNOATBEpPXAaTb
CYLLECTBOBAHME FEHETUYECKOW CBSI3M MEXOY HEeOpraHM4eckMMU BeLlecTBamu C
MOMOLLIbIO YPaBHEHWUIA COOTBETCTBYHOLLMX XMMUYECKNX peakLnii

2.4

CopM1POBaHHOCTb YMEHWUIA YCTaHaBNMBaTb NMPUHAANEKHOCTb HEOPraHUYECKUX
BELEeCTB MO WX COCTaBy K oOnpederieHHoOMy Kraccy (rpynne) coeguHeHui
(npocTble BelllecTBa - MeTannbl U HeMeTanmbl, OKCUAbI, OCHOBaHWS, KUCIOThI,
amdoTepHble MTMAPOKCUAbI, COMNM)
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2.5

CchopMMpPOBaAHHOCTL  YMEHUA UCMOMb30BaTb XUMWYECKYID CUMBOMUKY  AONs
COCTaBneHust (opMyrn BeLleCcTB W YPaBHEHUA XUMUHECKUX  peakuuin,
cuctemaTnyeckyto HomeHknatypy (IUPAC) 1 TpuBmanbHble Ha3BaHUA OTAENbHbIX
HeopraHU4eckMx BeLecTB (YrapHbli ras, Yrrekucnbii ras, ammuak, raweHas
N3BECTb, HeralleHasa u3BecTb, NUTbeBasi coaa, NMpPUT 1 apyrue)

2.6

ChopMMpOBaHHOCTb YMEHMWI XapakTepunsoBaTtb (ONncbiBaTb) OOLLNE XMMUYECKNE
CBOWCTBA HEOPraHMYeckux BeLeCTB pasfuMyHbIX KNaccoB, noaTBepXaatb
CYLLLEeCTBOBaHME MEHETUYECKOW CBA3W Mexay HeopraHuyeckuMu BellecTBamMu C
MOMOLLbIO YpaBHEHWI COOTBETCTBYHOLLMX XUMUYECKNX peakLmn

2.7

CopMUPOBaAHHOCTE  YMEHUI  MNNAHUPOBaTb U BbINOMHATL  XMMUYECKUN
AKCMEePUMEHT (pasnoxeHne NepokcMaa Bogopoda B NPUCYTCTBUM KaTanuaartopa,
onpegeneHne cpedbl PacTBOPOB BeELLECTB C MOMOLLBIO  YHMBEPCAIbHOMo
nHAMKaTopa, BrMAHWE Pa3fMyHbIX (PakTopoB Ha CKOPOCTb XUMUYECKOW peakuuu,
peakumm MOHHOro obmeHa, KavyeCTBEHHbIE peakuun Ha cynbdaTt-, kKapboHaT- u
XNOPUA-aHWNOHbI, HA KaTUOH aMMOHWS, PeLleHne dKCNepuMeHTanbHbIX 3agady no
Temam "Metannb!" n "HemeTtannbl") B COOTBETCTBUM C MpaBuriaMu TEXHWUKM
OesonacHocTM npu  obpaweHnn C  BewectBaMn U nabopaTopHbIM
obopygoBaHneM; NpeacTaBnaATb pesynbTaTbl XUMWYECKOTO 3JKCMEpUMMEHTa B
dopMe 3anuMcu ypaBHEHWN COOTBETCTBYIOLLMX peakuuin n ¢GopMynupoBaTb
BbIBOAbl HA OCHOBE 3TUX pPe3ynbTaToB

2.8

CdopmmnpoBaHHOCTb yMEHUI cobrniogate npaBuna MNofb30BaHUS XUMUYECKON
nocyaon mn nabopaTtopHbiM 0bOpyaooOBaHMEM, a Takke npasura obpalleHust ¢
BELLeCTBaMN B COOTBETCTBUM C UHCTPYKLMSIMU MO BbINMOMHEHWIO NTabopaTopHbIX
XUMUYECKUX OMbITOB

2.9

CopMMPOBaHHOCTb  YMEHWI  XapakTepu3oBaTb  XWMUYECKME  MPOLECChI,
nexalumMe B OCHOBE MPOMBILLIIEHHOTO MOYyYeHUs] CEPHOW KUCMOThbI, aMMuaka, a
Takke CPOPMMPOBAHHOCTL MpPeAcTaBreHnin 06 OBLUMX HayyHbIX MPUHLMMIAX |
9KONOTMYECKMX NMpobnemMax XMMUYECKOro NponsBoaCcTBa

XuMuUSa U XKn3Hb. PacyeTbl

3.1

CdopmmnpoBaHHOCTb npencraBneHnmn O  XWUMMWYECKON COCTaBrsitOLLEN
€CTECTBEHHOHAY4YHOW KapTWUHbl MWpPa, PONM XUMUM B MO3HAHWMU  SBMEHUN
npuvpoabl, B (OPMMPOBAHWM  MbIWMEHMA W KynbTypbl JIMYHOCTW, ee
PYHKUMOHANbHOW rPaMOTHOCTW, HEOOXOOUMOW AN PEeLleHns NPakTUYECKNX
3a0a4 M 3KOMOrMYyeckn OOOCHOBAHHOIO OTHOLUEHMS K CBOEMY 3[0POBbLI U
npvpogHou cpene
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3.2 CopMUPOBaHHOCTE ~ YMEHWA  KPUTMYECKM  aHanu3vupoBaTb  XUMWUYECKYHO
MHDOpMaLUMio, TMONy4yaeMylo M3 pasHbiX WCTOYHMKOB (CpefcTBa MaccOBOWA
KOMMYHUKaLMK, ceTb VIHTEpHET 1 apyrue)

3.3 CdopMUpoBaHHOCTb YMEHUI cobntopatb npasuna 3KOMNOrn4yecku
LenecoobpasHoro noBefeHuss B GbITy U TPyOoOBOM [OESATENbHOCTU B LENsX
COXpPaHEHWS CBOETO 3,0POBbS U OKPYXXaloLLEeN NPUPOAHOIA cpeabl

34 Oco3HaBaTb OMacHOCTb BO3AENCTBUS Ha XWUBblE opraHn3mbl onpeneneHHbIX
BellecTB, NoHMMasa cMmbicn nokasatens 0K, noacHaTb Ha npuMmepax crnocobbl
YMeHbLUEeHUA U npeanorepalleHna  ux BpeaHoro BO3OENCTBUS Ha OopraHmn3m
yeroBeka

3.5 CdopMUPOBaHHOCTL  YMEHWUIA MNPOBOAUTL BbIYUCIIEHNS C  UCMOMNb30BaHUEM
NOHATMSA "MaccoBasi 4OMs BellecTBa B pacTBope”, 06 beMHbIX OTHOLLUEHWI ra3oB
NpY XMMUYECKMUX peakumsiX, Maccbl BeLLECTBa U 06bema rasoB No M3BECTHOMY
KONM4YecTBY BeLLECTBa, Macce uinmnm obbeMy OAHOro M3 y4acTBYHOLLMX B peakumm
BELLECTB, TENNOBOro apdheKkTa peakumm Ha OCHOBE 3aKOHOB COXPaHEHMS1 MacChl
BELLECTB, NPeBpaLLEHNS U COXPaHEHNS SHEPIN

Tabnuya 15.3

MpoBepsieMble anemMeHTbl cogepxarus (11 knacc)

Kog [MpoBepsieMblli 3aNEMEHT CoaepKaHus
1 TeopeTnyeckne OCHOBbI XM
1.1 XvMunyeckuin  anemeHT. AToMm. Agpo atoma, M30Tonbl. JNEKTpoHHas obonovka.

OHepreTMyeckne ypoBHW, MOAYPOBHWU. ATOMHble opbuTtanu, s-, p-, d-aNemeHTbl.
OcobeHHOCTU pacnpeaenennst aNeKTPOHOB MO opbuTansiM B aToMax 311IEMEHTOB MEpPBbIX
YeTbIpex NepmnoaoB. ANEKTPOHHas KOHGUrypaLms aToMoB

1.2 MNepunogmyecknin 3akoH u [lepuogudeckass cucTtemMa XUMMYECKUX anemeHToB [.WU.
MeHgeneea. CBA3b Nepnognyeckoro 3akoHa u lNepruognyecKkon cUCTeMbl XMMUYECKMX
anemeHToB .M. MeHgeneesa C COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTM U3MEHEHWUsS] CBOWCTB XMMMWUYECKMX SNEMEHTOB U OOpasyemblX MMM
MPOCTbIX WM CIOXHbIX BELLECTB MO rpynnaMm u nepvogam. 3HayeHvne neproamyecKoro
3aKOHa B pa3BUTUM HayKu

1.3 CTpOGHVIe BellecTBa. Xummyeckast cBs3b. Buabl Xummyeckom cBsa3un (KOBaJ'IeHTHaFI
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HenonsipHas W nomnsipHas, WOHHasi, MeTannuyeckasi). WOHbI: KaTWUOHbI WM aHWOHbI.
MexaHn3mbl 06pa3oBaHUs KOBaNeHTHOW XUMWYECKOW CBs3N (OOMEHHbIi U OOHOPHO-
akuenTopHbIv). BogopogHas cBAsb

1.4 BaneHTHOCTb. AnekTpooTpuuaTenbHocTb. CTeneHb OKUCTEHNS

15 BellectBa MOMeKynsipHOro U HEMOMNEKYNAPHOro CTPOeHUs. 3aKOH NOCTOSHCTBA COCTaBa
BellecTBa. TUMbl KPUCTaNIMYECKMX peLleToK. 3aBUCUMOCTL CBOMCTBA BELLECTB OT Tuna
KpucTannuyeckon pelietkn. [loHsaTMe O pJucnepcHbiX cuctemax. MCTUHHble U
KonnougHble pacTteopbl. MaccoBasi 4ons BellecTBa B pacTBope

1.6 Knaccudukaumss HeopraHudeckux coeauHeHun. HomeHknatypa HeopraHU4eckux
BeLLlecTB

1.7 Xumunyeckas peakumsi. Knaccudukauus XMMWYECKUX peakumMin B HeopraHu4eckon wu
opraqueCKon XUMUKU. 3aKoH COXpaHeHnAaA MaccCbl BelleCTB, 3aKOH COXpaHeHua wu
npespalwleHna aHeprum npu XMMM4eCcKnx peakumnax

1.8 CKopocCTb peakumm, ee 3aBUCUMOCTb OT PasfnyHbIX hakTopoB

1.9 O6patumble peakuun. Xummdeckoe paBHoBecue. PakTopbl, BAUSOWME HA COCTOSIHME
Xummuyeckoro pasHoBecus. [NpuHumn Jle LaTenbe

1.10 OnexTponutnyeckasa guccounaumsi. CunbHble U criabble anekTponuTbl. Cpeda BOOHbIX
pacTBOPOB BELLECTB: KUCMas, HenTparnbHas, wenodHasi. Peakuumn noHHoro obmeHa

1.11 OKMcNnTENbHO-BOCCTAHOBUTENbHbIE PEAKLMU

2 HeopraHuyeckasa xmmus

2.1 Hemetannbl. [MonoxeHne HemeTannoB B [lepyognyeckon cUCTEME XUMUYECKUX
anemeHToB .M. MeHgeneeBa n oco6eHHOCTN CTPOeHUs aTomoB. Puanyeckme cBoncTea
HemeTanmnoB. AnNNoTponust HemeTanmnoB (Ha MpuMepe Kucropoga, cepbl, docdopa u
yrnepoga)

2.2 XuMun4eckne CBOMCTBA BaXXHEWMLLMX HEMETamnsoB (ranoreHoB, cepbl, a3oTta, docdopa,
yrnepoga u KpPeMHUS) U UX COeOMHEHUA (OKCMAOB, KUCMOPOACOAEpXalMxX KWCHOT,
BOLOPOAHBIX COeanHEHUN). [pUMEHEHNE BaXKHENLLNX HEMETAINITIOB U UX COEAUHEHUN

2.3 MeTtannbl. [NonoxeHne metannoB B [lepnoanyeckon cucteme XMMUYECKUX 3NTIEMEHTOB

O.W. MeHgeneeBa. OcOGEHHOCTM CTPOEHUST ANIEKTPOHHBIX 060MoYeKk aTOMOB MeTassloB.
O6ume duranyeckme ceoicTBa MeTanno.. Crnaebl METANNOB. DNEKTPOXMMUYECKUN psaj
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Hal'lpﬂ)KeHVIVl mMeTannoB

2.4 XvMuMYeckne CBOWCTBA BaXHEWWIMX MeTanmnoB (HaTpun, Kanuin, Kanbuui, MarHunm,
antoMUHNUA, LUHK, XPOM, Xernes3o, Mefb) U ux coeamHeHuin. Obwme cnocobbl nonyyYeHus
MeTanno.. NMpumMeHeHne MeTanmnoB B ObITy U TEXHMKE

2.5 [eHeTM4eckass CBS3b HeEOpPraHWYecKMX BeLecTB, MpuHagnexawmx K pasfimdHbiM
Krnaccam

3 XUMUSA U KNU3Hb

3.1 Ponb xvmMum B oOBGecnevyeHnrM SKOMOTMYECKOW, SHEepreTM4eckom U MNULLEeBOK

6esonacHocTW, pasBUTUM MeauunHbl. [NoHATUE O HayYHbIX MeToAax NMo3HaHWS BELLEeCTB
N XMMUYECKUX peakumn

3.2 MpeactaBneHnss o6 0O6GWMX HaAy4YHbIX MPUHUMNAX MPOMBILLIIEHHOIO  MOSNyYeHus
BaXXHEMLWNX BeLWecTB. YenoBek B Mupe BeELECTB W MaTepuarnoB: BaXxHeunue
CTpOMUTENbHbBIE MaTepuarbl, KOHCTPYKLUNOHHbIE MaTepuarbl, Kpacku, CTEKMNO, KepaMuka,
MaTtepuanbl AnA  SMEKTPOHWKM, HaHOMaTtepuarnbl, OpraHM4yeckMe u MUHepasbHble

yoobpeHust

3.3 Xumna 1 300poBbE YeroBeKa: MpaBuia UCMONb30BaHUS NEKAPCTBEHHBIX Mpenaparos,
npaeuna 6e3onacHoOro UCNosib3oBaHUSA npenapaToB ObITOBOM XUMUW B MOBCELHEBHOM
KNU3HU

110) nyHkT 118 gononHuTb NnoanyHktomM 118.9 cneaytowero cogepxaHus:

"118.9. [Ing npoBedeHMs €QuMHOro rocydapCTBEHHOrO 3k3amMeHa no xumuun (ganee - EM3 nmo xumum) mncnonb3yetcs nepeyeHb (KogudukaTop) npoBepaeMbixX
TpeboBaHWI K pesyrbTaTaM OCBOEHMS OCHOBHON 00pa3oBaTebHOM NporpaMMbl CpefHeEro obLero 06pa3oBaHns U SNIEMEHTOB COAEPXKaHUS.

Tabnuuya 15.4

MpoBepsiemble Ha EI'D no xumnn TpeboBaHus
K pesynbTaTtam OCBOEHWsi OCHOBHOW 0Opa3oBaTesibHOM NporpaMmel
cpeaHero obuiero obpasoBaHus

Koa MpoBepsieMble TpeboBaHWSA K NpeaMeTHbIM pe3ynbTaTaM OCBOEHMSI OCHOBHOM
npoBepsieMoro obpasoBaTernbHONM Nporpammbl cpeaHero obLero obpasoBaHus
TpeboBaHus
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BnapeHne cuctemMon XMMNYECKNX 3HaHWMN, KOTOpasA BKI1HOYaEeT:

1.1

OCHOBOMonarawwme MNOHATUS  (XMMUYECKUA  3NEeMeHT, aToMm, U30ToMbl,
anekTpoHHasi obonoyka aTtoma, S-, p-, d-9MeKTpPOHHble opbutanu aTtomos,
OCHOBHOE M BO30YXAEHHOe COCTOSHME aToMa, WMOH, MOreKyna, BaneHTHOCTb,
3NeKTPoOTPULATENBHOCTL, CTEMEHb OKWUCIEHUs, XuMmuyeckass cBsasb (O~ u
T-CBA3b | KpaTHble cBs3N), rmMépvamsauus aTOMHbIX opbuTanen,
Kpuctanmnuueckas peluetka, MOMb, MOMSpHas Macca, MOMsAPHbIA 00beM,
MONSpHAs KOHLEHTpauusl, pacTBOpbl (UCTUHHbIE, [OUCMEPCHbIE CUCTEMbI),
Kpuctanmnoruaparbl, YrnepoaHblil ckenet, (yHKUMOHanbHas rpynna, pagukan,
N30Mepbl, CTPYKTYpHas dopMyna, n3oMepust (CTpyKTypHasd, reomeTtpuyeckas
(uMc-, TpaHcu3omepus), rOMOMOrMYeckni psg, romMonory, yrnesogopoabl,
KMcrnopog- 1 asoTcodepxaline coeguHeHns, BUonornyeckn akTMBHbIe BeLecTBa
(yrmeBogbl, >kupbl, ©6enkun), MOHOMEp, nNonMMep, CTPYKTYPHOE  3BEHO,
BbICOKOMOIEKYTSIPHbIE COEAMHEHWS, KPEKWUHT, PUOPMUHF, TUMbl XUMUYECKUX
peakumii  (OKUCNIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- W 3HOOTEPMUYECKUE,
peakumm MOHHOro obmeHa, roMo- 1 reTeporeHHsble, obpaTtumbie n HeobpaTuMble),
pacTBOp, 9MNEeKTPOMNUTbI, HEJANEKTPONUTbI, 3NeKTponuTuYeckas guccoumaumns,
cTeneHb Auccoumalunn, OKUCIUTErNb, BOCCTAHOBUTENb, 3NEKTPONnU3, CKOPOCTb
XUMMYECKOW peakLum, XMMUYECKOe paBHOBECKE)

1.2

TEOPUN M 3aKOHbI (TEOPUS XMMUYECKOTO CTPOEHUS opraHunyeckux sewects A.M.
BytnepoBa, Teopusi aneKkTponuTMyeckon guccounauum, Nepnognyeckmn 3akoH
au. MeHgeneeBa, 3akKOH  COXpPaHEHUA  MaccCbl),  3aKOHOMEPHOCTH,
CMMBOJTMYECKMI A3bIK XMMUM, MUPOBO33PEHYECKME 3HAHWSA, Nexaline B OCHOBE
MOHUMAaHWUSI NMPUYMHHOCTU U CUCTEMHOCTU XMMUYECKUX SBIIEHUA, COBPEMEHHbIE
npeacTaBneHMss O CTPOEHWM BeLWlecTBa Ha aTOMHOM, MOMEKYNsIPHOM U
HaZMOEKYNAPHOM YPOBHSIX

1.3

npeacTaBneHMs 0 MeXaHU3Max XMMUYECKUX peakuui, TepMOAUHaAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX WX MpOoTekaHnd, O XMMWNYEeCKOM paBHOBECUW,
AncnepcHbIX cucTtemMmax

1.4

dhakTonornyeckme csegeHnUsi 0 CBOMCTBaXxX, COCTaBe, nonyvyeHmn u 6e3onacHom
NCMNONb30BaHNN BaXKHENLLNX HEOPraHNUYECKNX U OpraHUYeCKMUX BELLECTB B 6bITy n
NpakTU4ecKon OeATENbHOCTU YenoBeka

15

obwne HayyHble MPUHLUWMBI  XMMWUYECKOTO MpPOM3BOACTBA (HA npumepe
NPOV3BOACTBA CEPHOI KACINOTbI, aMMuaka, MeTaHora, nepepaboTku HedTh)

ChopMNpPOBaHHOCTb YMEHWI BbISIBMAT:
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21

XapakTepHble TMNpu3Hakn 1 B3aMMOCBA3b W3YYEHHbIX NOHATUNA, NPUMEHATb
COOTBETCTBYHOLLNE NOHATUA NMPU ONNUCAHUN CTPOEHUA U CBOWCTB HeopraHn4ecknx
N opraHn4eckux seLllects U nUxX npeBpau.l,eHvu?l

2.2

B3aMMOCBSI3b XMMWYECKMX 3HAHUM C MOHATUAMU W npeactaeneHnaAMn Opyrnx
npeamMmeToB Ansd Oornee OCO3HAHHOIO MOHUMAaHUA U OOBbACHEHUS CyLHOCTH
MaTepuanbHoOro eanHCTBa Mmpa

ChopM1pPOBaHHOCTb YMEHMWS! UCMOb30BaTh:

3.1

HaMmeHoBaHuA XUMUYECKNX CoeINHEHUI MEeXayHapOaHOro coto3a
TEOPETUYECKON W NPUKNAZHOA XUMUM W TpUBMANbHbIE Ha3BaHMS BELLECTB,
OTHOCALUNXCA K NU3y4YE€HHbIM Knaccam opraHmn4eckux n HeopraHnM4ecKkunx
coeiNHeHNN

3.2

XUMUYECKYHD CUMBOJIUKY ONA COCTaBlieHuA (*)OpMyJ'I HeopraHn4yeckmnx BeLlecTB,
MONEKYNSAPHbIX W CTPYKTYPHbIX (pa3BepHyTblX, COKPaLLEHHbIX W CKENeTHbIX)
dopMyn opraHMYeCKNX BELLECTB

CdopmMnpoBaHHOCTb YMEHUS KnaccuuLmpoBaTh;

4.1

HeopraHn4yeckme BellecrtBa, CaMOCTOATENTbHO BbI6VIpaTb OCHOBaHUA N KpUtepun
and maccmdmxaumm n3yvyaemMbiX XMMNYECKUX obbekToB

4.2

opraHun4yeckne BellecTBa, CaMOCTOATESIbHO BbI6VIpaTb OCHOBaHUA W Kputepuun
and maccmcbmxaumm n3yvyaemMbIX XMMNYECKUX o0bekToB

4.3

Mo pasnuyHbIM NpU3Hakam (YUCny U CocTaBy pearnpyrowmx BELLECTB, TENOBOMY
ahbdpekTy peakumm, U3MEHEHUIO CTEMEHEWN OKUCIIEHWUS] AEMEHTOB, 06paTMMOCTK
peakuuu, y4acTuio katanusatopa)

ChopMMPOBaHHOCTb YMEHUS XapakTepnsoBaTb 3fIEKTPOHHOE CTPOEHMEe aTOMOB
(B OCHOBHOM 1 BO30YXOEHHOM COCTOSIHUM) N MOHOB XMMWYECKNX 3rieMeHTOB 1 - 4
nepuogoB [lepuognyeckon cuctembl O.WN. MeHgeneeBa M UX BaneHTHble
BO3MOXHOCTW, WCNOMb3yss MOHATUS S-, Pp-, d-3NeKTpoHHble opbuTtany,
3HepreTU4eckne ypoBHu

ChopMMPOBaHHOCTb YMEHUST OGBSICHATL 3AaKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKUX ONIEMEHTOB M 00pasyemMblX VMMU COEAMHEHW Mo nepuogam U
rpynnam

C(*)OpMVIpOBaHHOCTb YMEHUA COCTaBIIATb YpaBHEHUA XUMUYECKUX peaKLl,VIVI n
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packpbiBaTb UX CYLLHOCTb!:

7.1 OKUCIIUTESTbHO-BOCCTAHOBUTENBHbLIX ~ peakuui  MOCPEACTBOM  COCTaBIEHUA
3NEKTPOHHOro GanaHca aTnx peakuui

7.2 YPaBHEHUS peakumii pasfMyHbIX TUMOB; MOSMHbLIE W COKpPaLlEeHHble YypaBHEHWS
peakuuii MOHHOro OobMeHa, y4uTbIBasi YCrOBUS, NMPU KOTOPLIX 3TW peakumn uayT
00 KoHUa

7.3 peakumii  rMgponusa, peakuuin  KomnnekcoobpasoBaHusi (Ha  nMpumepe
rMOPOKCOKOMNMITEKCOB LIMHKA 1 antoMUHUS)

8 ChopmMmpoBaHHOCTb YMEHUS NOATBEPXKAATD:

8.1 Ha KOHKPETHbIX NpuMepax XapakTep 3aBWCUMOCTM pPeaKkUMOHHOM CnocoBHOCTM
OpraHMYeckMx CoeaMHEeHUN OT KPaTHOCTU W Tuna KosamneHTHon ceasn (O u
T-CBA3M )| B3anMMHOro BNUAHMS aTOMOB W TPYMn aTOMOB B MOMeKynax, a Takke
OT 0COBEHHOCTEN peanunsaumm pasmyHbiX MEXaHU3MOB NPOTEKAHUS peakumi

8.2 XapakTepHble XUmunyeckne CBOWCTBA BeLLecTB COOTBETCTBYHOLLUMU
AKCMepUMEHTaMU 1 3aNNCAMN YPaBHEHUIN XMMNYECKNX peakLnii

9 CdopMnpOBaHHOCTb YMEHUSI XapaKTepmM3oBaTb COCTaB U BaXXHENMLLIME CBOWCTBA
BELLEeCTB, NpuHagnexawmx K onpedeneHHbIM Krnaccam W rpynnam coeauHeHuin
(MpocTble BellecTBa, OKCMAbI, TMAPOKCWUAbI, COMW; YrneBogopoAbl, MpPOCTbie
acpumpsbl, cNUpTbI, DEHONNbI, anbaernapbl, KETOHbl, KapOOHOBbLIE KMCNOThI, CIOXHbIE
30pupbl, XMpPbI, YrIeBogbl, aM1Hbl, aMUHOKUCITIOTbI, 6enku)

10 CchopMMpOBaHHOCTb YMEHMS NMPOBOAUTL pacyeTbl MO XMMUYECKM POpMyNam U
YPaBHEHUSM XUMUYECKNX PEAKLUMI C MCNOMb30BaHNEM (DUNHECKNX BEMNYNH:

10.1 Maccbl (0bbema, KonuyecTBa BeLLEeCTBa) MPOAYKTa peakuuMu, ecnu OgHO U3
ncxogHbIX BELECTB AaHO B BMAE pacTBopa C onpenereHHoOn MaccoBOW Ooren
pacTBOPEHHOIO BELLECTBA UMK 4aHO B N30bITKE (MMEEeT NpuMecH)

10.2 MaccoBOM 1M o6beMHOM 40K, BbIXOAa NpoayKTa peakuum

10.3 TENNoBoro agpdekTa peakuunn

10.4 00BEMHbIX OTHOLLIEHUI ra3oB

10.5 Mo HaXOXOEHUIO XMMMYecKon hopMynbl BelllecTsa
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11

BnapeHne cuctemom 3HaHUn 0 meToaax Hay4YHOro no3HaHuA SIBMEHNN npmpoasbl,
NCNoJb3yeMbIX B €CTeCTBEHHbIX Haykax U yMeHue NpuMeHATb 3TU 3HaHUA Mpu
9KCnepnmMmeHTaribHOM uccrnegoesaHnn BewecTB U Ond OOBACHEHUSA XUMUNYECKNX
SABMEHUIN, NMEeKLWMX MECTO B npupoae, I'IpaKTI/NeCKOIZ neAaATeNlbHOCTU YernoBeka U
B NOBCEAHEBHOM XXU3HU

12

Cd)OpMVIpOBaHHOCTb YMEHUNA NPUMEHATb (VICI'IOJ'Ib3OBaTb) 3HaHNA O coCTaBe U
CBOMCTBaxX BeLLECTB AN 3KcnepwmeHTaanoV1 npoBepPKN rmMnoTe3 OTHOCUTESTIbHO
33KOHOMepHOCTeI7I npoTtekaHna XMMUYECKUX peaKLI,I/IVI N  NpOrHo3npoBaHNA
BO3MOXHOCTEN  UX ocyuleCcTBlieHnA; CUCTeMHble XUMUYEeCKMUe 3HaHuAa Ond
0OBbSACHEHUS 1" NpPOrHo3npoBaHuA SABMEHUN, MMeLMX €CTeCTBEHHOHaYy4HYO
npupoay; ona NpuHATUA rpaMOTHbIX peLLIeHMVI npo6neM B CUTyauunsax, CBA3aHHbIX
C Xumuen

13

CopMUPOBaHHOCTL  YMEHWS  MMaHMpoBaTb W MNPOBOAUTb  XUMWYECKUN
3KCMEePUMEHT (NonyyYeHne U U3y4yeHne CBOWCTB HEOPraHUYeCKUX N OpraHNYeckmnx
BELLECTB, Ka4yeCTBEHHble peakuuMu YrreBoAOPOAOB pPa3fMYHbIX KraccoB W
KMCINOPOACOAEPXKALLMX OpPraHUYeCcKMX BELLECTB, PELUeHWEe 3KCNepUMeHTarnbHbIX
3ag0a4y Mo pacrno3HaBaHWMIO HEOPraHWYecKUX W OpraHM4eckux BeLLECTB) C
cobnogeHnem npaBun  G6esonacHoro  obpaweHna C  BelecTBaMu U
nabopatopHbiM  obopygoBaHueM;  OpMynupoBaTb  LENM  UCCNenoBaHus;
NpeacTaBnsaATb B pa3nuyHon chopme pesyrbTaTbl 3KCMEpPUMeEHTa, aHannsmpoBaTb
M oLeHuBaTb MX 4OCTOBEPHOCTb

14

CopMUPOBaAHHOCTb  YMEHUSI  OCYLLECTBMATb  LieNieHanpaBfeHHbIN  MOUCK
XUMUYECKON MHGOPMaLIMK B pasfMYHbIX MCTOYHUKAX (HayyYHast 1 y4ebHO-Hay4Has
nutepaTtypa, CpeacTtBa MacCoBOW MHdopmauuu, ceTb WHTepHeT un gpyrue),
KPUTUYECKM aHanu3npoBaTb XMMUYECKYI0 MHOpMaumio, nepepabatbiBaTh ee 1
NCnosib3oBaTb B COOTBETCTBMM C MOCTABIIEHHON y4ebHOM 3agaden

15

CchopMMpoOBaHHOCTb YMEHUSA MPOrHO3MpoBaThb, aHanu3npoBaTb W OLEHMBATb
MHopMaLNIO C NO3MLIMIA IKONOTMYECcKon 6e3onacHOCTM NOCNeacTBUA ObLITOBON U
NPOVN3BOACTBEHHOW [OEATEeNbHOCTM YEriOBEeKa, CBSAI3aHHOW C nepepaboTkomn
BeLLEeCTB; CHOPMMPOBAHHOCTbL YMEHUN OCO3HaBaTb OMACHOCTb BO3AEWNCTBUA Ha
XVBbIE OpraHM3Mbl OMpefderieHHbIX BELeCTB, MOHMMAas CMbICIT MNoKasaTtens
NpeaenbHON OOMYCTUMOW KOHLIEHTPaLMKU, U MOSICHATb Ha Mpumepax Crnocobbl
YMEHbLUEHUS W NPEOOTBPALLEHMS WX BPEOHOro BO3OENCTBMS Ha OpraHusm
yeroBeka

MepeyeHb aNeMeHTOB coaepXkaHus, npoBepsieMblx Ha EMD no xumum

Tabnuua 15.5
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Kog [MpoBepsieMbli aNEeMEHT coaepXaHus

1 TeopeTnyeckne OCHOBbI XUMUN

1.1 CrtpoeHne BelwlecTtBa. CoBpemeHHasi MoOenb CTpoeHus aToma. Pacnpepenenve
3NIEKTPOHOB MO 3HEpreTMYeckMM YpoBHAM. Knaccudukaumsi XMMUYECKUX 3T1EMEHTOB.
OCOBEHHOCTM CTPOEHMS1 3HEPreTU4ecknx YpPoBHEM aToMoB (s-, p-, d-aNemMeHToB).
OcHOBHOE 1 BO30YXOEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAs KOH(Urypaums atoma.
BaneHTHble 3MeKTPOHbI

1.2 Mepuognyeckaa cuctema xummmdeckux anemeHtoB .M. MeHnpeneesa. dusmyeckuii
cmbicn Nepuoagnyeckoro 3akoHa [O.W. MengeneeBa. [puumMHbl U 3aKOHOMEPHOCTU
NM3MEHEHWUs CBOWCTB 3MIEMEHTOB W WX COeAWHEHWA Mo nepuodam W rpynnam.
3aKOHOMEPHOCTN B M3MEHEHMU CBOWCTB MPOCTbIX BELLECTB, BOOOPOAHbIX COEANHEHUN,
BbICLUMX OKCMOOB M MMApOKCUA0B

1.3 BaneHTHOCTb. AnekTpooTpuuaTenbHoCcTb. CTENeHb OKUCEHMUS

1.4 Buabl Xumu4eckonm CBs3M (KOBareHTHasd, WOHHasl, MeTannmdeckasi, BO4OpoaHas) wu
MexaHn3Mbl ee obpasoBaHus. MexmornekynsipHble B3auMoaencTBus. BeulecTtBa
MOSEKYNSAPHOIO M HEMOMEKYNSAPHOro CTPOEHUs. Tunbl KPUCTanfMYecKMx peLueTok.
3aBMCMMOCTb CBOMCTBA BELLECTB OT TUMa KPUCTaNNIMYECKON peLleTKu

1.5 XuMmnyeckasa peakums. Knaccmdukaumsi XMMUYECKUX peakumid B HEOpraHM4eckom u
OpraHN4Yeckon XMMmnn. 3akoH COXpaHEHUS1 MacChbl BELLECTB

1.6 CKopoCTb peakumu, ee 3aBUCUMOCTb OT PasfnyHbIX hakTopoB

1.7 TennoBble apEKTbI XMMUYECKUX peakLnin. TepMoXumMmyeckme ypaBHEHNS

1.8 O6patMmble peakunn. Xummdeckoe paBHoBecue. PakTopbl, BNUSKOWME HA COCTOSIHME
Xumun4deckoro pasHosecud. MNpuHumn Jle WaTtenee

1.9 OnexTponutuyeckas guccoumnaumsi. CunbHble U criabble anekTponuTbl. Cpega BoOHbIX
pacTBOpOB BELLECTB: KucCnasi, HewTpanbHas, uwenoyHasd. CreneHb Auccouunauumu.
Peakuuu nonHoro obmeHa

1.10 'moponua conen. WoHHoe npousBegeHne Boabl. BopopogHein nokasatens (pH)
pacTBopa

1.11 Cnocobbl  BblpaXeHMs KOHLEHTpauuM pacTBOPOB: MaccoBas [ONs PacTBOPEHHOrO
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BEllecTBa, MONspHas KoHLUeHTpauus. HachbllleHHble U HeHacbIEeHHbIE PacTBOpbI,
pacTBopuMocTb. KpuctannoruapaTsbl

1.12 OkucnuTenbHoO-BOCCTaHOBUTENbHbIE peakumn. NMoBeaeHMe BELECTB B cpefax ¢ pasHbiM
3Ha4yeHneM pH. MeToabl anekTpoHHoro 6anaHca

1.13 ONeKTponun3 pacTBOPOB U pacrnaBoB Conewn

2 OCHOBbI HEOpPraHNYeCKoONn XMMUK

2.1 Knaccudukaumss HeopraHudeckux coeauHeHun. HomeHknatypa HeopraHU4eckmx
BeLLecTB

2.2 XMMUYeckne CBOWCTBA BaXXHENLWIMX MeTanmnoB (HaTpunl, Kanuin, Kanbuui, MarHunm,
antOMUHNIA, LIMHK, XPOM, Xene3o, Meab) n nx coegmHeHnn. Obime cnocobbl nonyvyeHus
MeTansnoB

2.3 XvMUYeckne CBOMCTBA BaXKHENMLLIMX HEMETansoB (ranoreHoB, cepbl, a3oTta, ¢gocdopa,
yrnepoga u KpeMHUS) U UX COEOUMHEHUN (OKCMAOB, KMCIOPOACOAEPXKALLMX KUCIIOT,
BOAOPOAHbBIX COEOQVUHEHNI)

2.4 [eHeTnyeckass CBSI3b HEOpPraHMYecKMx BeLecTB, NpUHagnexawmx K pasfvyHbiM
Knaccam

2.5 VoeHTndurkaunma  HeopraHU4eckMx  coeavHeHuMn. KayecTBeHHble  peakumm  Ha
HeopraHM4yeckue BeLlecTBa U MOHbI

3 OcHOBbI OpraHM4YecKon XMmMmm

3.1 OCHOBHbIE MONOXEHMST TEOPUN XUMMNYECKOTO CTPOEHUSI OPraHUYecknx coegmHeHnn A.M.
ByTtnepoBa. YrnepoaHblh cKereT opraHnyeckon Morekynbl. KpaTHOCTb XuMUYecKom
cBsaan, O- n T-CBABU  gp3.  sp?-, sp-rubpuamsaumm opbutanein aToMoB yrrepoAa.
3aBNCMMOCTb CBOMCTB BELLECTB OT XMMMYECKOTO CTPOeHua Monekyn. [omonorw.
"lomonoruyeckun pag. somepusa n nsomepsl

3.2 MoHATMe o pyHkumoHanbHom rpynne. OpreHTaunoHHble 3 EKTLI 3amMecTUTENen

3.3 MpeacraBneHne o0  knaccudukaumMm — opraHuyeckux — BewectB.  HomeHknatypa
OpraHM4yeckux coeauHeHun (cuctemaTmyeckas) v TpuMBUArbHblE HA3BaHWS BaXKHEMWLLUX
npeacTaBUTENEN KIacCoB OPraHNYEeCKMX BELLLECTB

3.4 CeobogHopaguKanbHbId U MOHHBIM MexaHu3Mbl peakumn. NMoHATMe o Hykneodune u
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anektpodgune. MNpasuno MapkoBHukoBa. Npasuno 3aliuesa

3.5

AnkaHbl. XMMWYecKMe CBOWCTBA ankaHoB: ranoreHmposaHue, gernapuposaHue,
TepMUYECKOE pa3rioXeHUue, KpekuHr, unaomepusauma, ropeHue. I'Ionyqul/le arnkaHoB.
LlVIKJ'IoaJ'IKaHbI. Cneu,mbwka CBOWCTB LMKNOAnkaHoB C MarnbiM pasmepomMm UuKna.
Peakummn npucoeguHeHna n pagukarnbHOro saamMmeLlleHna

3.6

AnkeHbl. XuMMU4Yeckme CBOWCTBA: peakumn  npucoeanHeHUA (FaJ'IOFeHI/IpOBaHMe,
rmgpupoBaHue, rmgporanoreHmposaHue, FMD.paTaLI,MFl), ropeHua, OKucneHuna wu
nonunmepunsalunn. npOMbILLIJ'IeHHbIe n na6opaTopr|e cnocooObl nony4yeHua ankeHos

3.7

AnkagueHbl.  XuMUYeckme  CBOWCTBA  ankaguMeHoB:  peakuun  npucoeguHeHus
(rmopupoBaHMe, ranoreHMpoBaHue), ropeHus ©n  nonumepusauun. [lonydyeHue
ankagueHos

3.8

AnKuHbl.  XuUMMYECKME CBOWCTBA: peakumm npucoeguHenuns  (ranoreHMpoBaHue,
rmapupoBaHue, ruapataumsi, rMgporanioreHMpoBaHME) Kak  crnocob  nmony4veHus
NoNMMEPOB M APYruX MOnesHbIX NPoAyKToB. Peakumun 3amelleHns. opeHre auetuneHa
KaKk WCTOYHWK BbICOKOTEMNEPATYpPHOro NraMeHn Ana CBapkM M pes3kn MeTansos.
MpumeHeHne aueTnneHa

3.9

ApeHbl. XuMunyeckne cBoncTBa OeH3ona: peakuum 3SnekTpounbHOro 3amelleHus,
npucoeauHeHnst (rmapupoBaHme, ranoreHnpoBaHme). Peakumsi ropeHus. OcobeHHoCcTH
XUMMWYECKNX CBOMCTB Tonyona. [lonyyeHne ©6eH3ona. OcCOOEHHOCTM XMMWUYECKMX
ceoncte ctupona. lMonumepusauma ctmpona. CnocoObl MonyvyeHus M MpUMEHEeHue
apoMaTUYECKNX YrIeBoaopoaoB

3.10

CnupTbl. MNpenenbHble 0gHOATOMHbIE CINPTLI. XMMUYECKne CBONCTBA: B3anMogencrene
C HaTpMeM Kak Ccrnocob®  YCTaAHOBMEHWS  Hanmuuusl  TMOPOKCOrPynmMbl,  C
ranoreHoBoZopodaMuM  Kak  Ccnoco®  MOnydeHWss  pacTBOPUTENEN,  BHYTPU- MU
MeXMorneKkynapHasa gervgpartaums. Peakums ropenus. onyyeHue sTaHona: peakuusi
OpoXEeHMS  [MOKO3bl, ryapaTauMs  STUNeHa. JTUNEHrnuMKoNb W [MUMUepuH  Kak
npeacTaBUTenu npeaerbHbIX MHOrOaTOMHbIX CUPTOB

3.11

deHon. Xumuyeckne cBoncTBa peHona (peakumMm C HaTpueM, MMOPOKCMOOM HaTpwus,
6pomom). Nony4yeHune ceHona

3.12

Anbgernabl.  Xumuyeckue CBOWCTBa  MpefdenbHbiX — anbOervaoB:  MapupoBaHUE;
KayeCTBEHHblE peakumyn Ha kapboHurbHYyl rpynny (peakuusi "cepebpsaHoro 3epkana”,
B3aumopencTene ¢ rugpokcuagom meam (ll). MNonyyeHne npedenbHbIX anbaernaos:
OKMCIeHMe CnUpPTOB, rMapaTauus aueTurneHa. AUETOH Kak NpeacTaBUMTENb KETOHOB.
Oc0BEeHHOCTM peaKkLum OKUCIIEHMST aLeToHa
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3.13

Kap6OHOBbIe KMcnotbl. XMMNYECKNEe CBONCTBA npegenbHbIX OAHOOCHOBHbBLIX Kap6OHOBbIX
kncnot. OcOOEHHOCTM XUMMUYECKUX CBOWCTB MypaBbI/IHOIZ KMCNOThI. I'Ionyqume
npegernibHbiX OAHOOCHOBHbIX Kap6OHOBbIX KMCNOT. OKuUCINeHne arnkaHoB, allKeHOB,
NnepBUYHbIX CNUPTOB, anbaernaos. Bhicwimne npegenbHble N HenpeaerbHble Kap6OHOBbIe
KNCINOTbI

3.14

CnoxHble adupbl 1 xupbl. Cnocobbl nonyvyeHus cnoxHblx 3acmpoB. O6paTMmMocTb
peakuum atepudukaumn. NpruMeHeHne CnoxHbIX 3ahmMpos B NULLEBON M NapdoMepHON
NMPOMBILLMEHHOCTN. XKUpbl Kak CMNoXHble 3mpbl rMULEepMHa U BbICWIMX KapOOHOBbLIX
KMCNOT. XMMUYECKMEe CBOMCTBA XMPOB: rMapupoBaHue, okucrenuwe. [ugponus, wnu
OMBbINIEHNE, XXMPOB KaK CNoco6 NPOMBbILLIIEHHOTO NOMyYEHUS] COMEN BbICLUNX KapOOHOBBLIX

KMCNOT. Mbeia KaK COJT1 BbICLLUUX Kap60HOBbIX KNCnoT

3.15

XuMmn4eckne CBOMCTBA MIOKO3bl: peakLmMn ¢ y4acTUeM CnMpTOBbIX U anbaerngHomn rpynn
U MonoyHokucrnoe  6poxeHve. [lpumMeHeHWe  rMoKO3bl, €€  3Ha4YeHue B
XKN3HeOesaTenbHOCTU opraHuama. Ouncaxapvppbl: caxapoasa, ManbTo3a.
BoccTaHaenuearwLme 1 HEBOCCTaHaBNMBaoLWmMe ancaxapuabl. Fmaponms gucaxapuios.
Monucaxapuabl: kpaxmarn, rnvkoreH. CTpoeHne MakpoMOMEeKyn Kpaxmara, rivkoreHa u
uennonosbl. dnsnyeckne CBONCTBA Kpaxmana M Lennionosbl. XMMUYeckne CBONCTBA
Kpaxmana: rvgponu3, KauecTBeHHas peakuus C ModoM. XMMUYEcKMe CBOWCTBA
Lenmonossl: rmaponus, nonyveHne acumpos Lennonosbl. NoHATMe 06 MCKYCCTBEHHbIX
BOJIOKHaX (BMCKO3a, aLeTaTHbIN LWenK)

3.16

AMUHBI. AMUHBI KaK OpraHNM4Yeckne OCHOBaHWUS: peakuuMn C BOAOW, KMCNOTaMu, peakuus
ropeHusi. AHUMWH Kak NpeacTaBuUTENb apoOMaTUYeCKUX aMUHOB. XMMUYECKME CBOWCTBA
aHUNMHa: B3aMMOAEWCTBME C KuUCroTamu, GpOMHOM BOOOW, okucrieHuwe. [lony4veHue
aMWHOB  anKUNMpoBaHMEM aMMumaka W  BOCCTAHOBMEHMEM  HUTPOMPOU3BOAHbIX
yrneBo4opoaos

3.17

AMUHOKUCNOTBI U 6enkn. AMUHOKMUCOThI Kak amdOTeEPHbIE OpraHUYeckne COEQUHEHWS.
OcCHOBHbIE aMMHOKUCITIOTBI, OOpa3sytowme OGenkn. Xumumyeckme CcBoWcTBa Oenkos:
rmagponua, geHatypauus, KauecTBeHHble (LUBETHbIE) peakuun Ha 6enkn

3.18

CTpoeHne 1 CTpykTypa MONMMEpPOoB. 3aBUCMMOCTb CBOWCTB MOSIMMEPOB OT CTPOEHWS
morekyrn. OCHOBHblE CMOCOGbI MOy4YeHUs] BbICOKOMOIEKYAPHBIX COEAMHEHWI: peakumum
nonuMeprsaunm 1 nonukoHaeHcaumn. Knaccmdukaumsi BOSOKOH

3.19

MpeHTndurkaums opraHM4eckux coeanHeHun. PellueHne akcnepuMeHTanbHbIX 3agadq Ha
pacno3HaBaHNEe OpraHNYecKNX BELLIECTB

3.20

["eHeTU4ecKas cBA3b MeXxay Krnaccamm opraHn4eCcKknx COeANHEHNN
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4 XNMUS 1 Xn3Hb

4.1 Xumusi B NoBceaHEBHOM XM3HW. MNMpaBuna 6e3onacHoi paboTbl C e4AKUMU, TOPHYUMU U
TOKCUYHBIMK BELLECTBAaMU, CpeacTBaMm ObITOBOM XUMUM

4.2 XvuMmnst n 30opoBbe. XuMUst B MeguuuHe. XUMUA U CenbCkoe XO3§MCTBO. XUMUsS B
NPOMBILLFIEHHOCTU. XUMUS U 3HEPreTuka: NPUPOAHbLIA N NONYTHLIA HETAHOM rasbl, UX
coctaB M ucnonb3oBaHue. CoctaB HedhTU N ee nepepaboTka (NPUPOOHLIE UCTOYHUKM
yrnesodopoaoB)

4.3 XuMUst n akonorms. XMMmnyeckoe 3arpsi3HeHUe OKpyXKatoLLen cpeabl 1 ero NocrneacTeus.
OxpaHa rmmgpocdepbl, no4sbl, atMocdepbl, nopbl M dayHbl OT XUMUYECKOro
3arpsisHeHus. [pobrnema 0TxogoB 1 NOBOYHLIX NPOAYKTOB. ArbTEPHATUBHbBIE MCTOYHUKM
3Heprum

4.4 O6Lwume npeacTtaBneHNsa O NPOMBbILLNEHHBLIX CMOCOBax MOMy4YeHMs XMMUYECKNX BELLECTB
(Ha npuvmepe npou3BOACTBA aMmuaka, CEpHOM KMCMOTbl). YepHasa wu uBeTHas
mMeTannyprus. CTEKNo 1 CUNuKaTHasa NPOMbILLNIEHHOCTb. [1poMbILLINEHHAsn opraHnyeckas
xumusi. Cbipbe Ans OpraHN4yeCcKom NPOMbILLITEHHOCTH

5 Tunbl pacyeTHbIX 3aga4

5.1 PacueTbl Macchl BewectBa unm obbema rasoB Mo M3BECTHOMY KONMUYECTBY BELLECTBA,
Macce unm obbeMy 04HOMo M3 y4acTBYHOLLMX B peakLumy BELLLECTB

5.2 PacueTtbl Tennosoro achdekta peakumm

5.3 PacueTbl 06 bEMHbIX OTHOLLEHWUI ra30B NP XMMUYECKUX peaKLmsaX

5.4 PacuyeTbl macchbl (06bema, konnyecTBa BeLLECTBA) NPOAYKTOB peakuuu, ecnn OgHoO u3
BELLECTB AaHO B N30bITKE (MMEET NpuUmecH)

55 PacuyeTbl maccoBon mnu obbemMHOW JONW BbIXOAa NpoAyKTa peakumn OT TEOPEeTUHECKU
BO3MOXXHOIO

5.6 PacuyeTtbl macchl (0bbeMa, KOnMyecTBa BELLECTBA) NPOAYKTA peakuun, ecnn OgHO K3
BELLECTB JaHO B BMAe pacTBopa C onpeneneHHONW MacCoBOW JOrfie pacTBOPEHHOMO
BelllecTBa

57 PacuyeTbl ¢ nMcnonb3oBaHMEM MOHATUA "MaccoBasi gond", "MonspHas KoHUeHTpaums",

"pacTBOpMMOCTL"
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5.8

HaxoxgeHune MOﬂeKyﬂﬂpHOVI CbOpMyJ‘IbI opraHm4yeckoro eeLjecrtBsa no ero rmioTHOCTU U
MacCCOBbIM O0JIAM 3T1EMEHTOB, BXOAALLNMX B €ro COCTaB, UM No NpoayKTtam CropaHua
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