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denepanbHas pabodvas mporpaMma o ydeOHoMy mpeameTy «Xumus» (0a3oBbId
ypoBeHb) (TpenmeTHas o0igacTh «EcTecTBEeHHO-HaydHBIC MPEAMEThI») (Hanee
COOTBETCTBEHHO — MpPOrpaMma Mo XUMUU, XUMUS) BKIIOUYAET MOSICHUTEIbHYIO 3aIUCKY,
coliepkaHue OOydYeHMs], TUIaHUPYEMble Pe3yJIbTaThl OCBOCHHUS MPOrpamMMbl MO XHUMHH,
IJIAaHUPYEeMbI€ Pe3yJbTaThl, TEMAaTHYECKOE TUIAHUPOBAHHUE.

[losicHuTenbHas 3amuMcka OTpakaeT OOIIMe IEeNW U 3aJadyd HU3y4eHUsS XHUMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ M3Y4eHHUIO O0ydJarolmuMucs,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXke MOJAXOJbl K OTOOpY COAEep:KaHufi,
K ONpPEACIICHUIO TUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType TEMaTHYECKOIO
TJIAaHUPOBAHUSL.

Conepxanue OOYyYEHHSI PACKPBIBAET COJEpXKATENbHbIE JIMHUH, KOTOpPbHIC
npenjaraioTcst ajas 00s13aTeNbHOI0 M3YYEHHUsI B KaKJIOM KJIAacCE€ HAa YPOBHE CPEIHEro
o01ero oopa3oBaHusl.

[Inanupyempie pe3yiabTaThl OCBOSHMSI MPOTPAMMBI [0 XHUMHHU BKIIOYAIOT
JUYHOCTHBIC, METANpeJIMETHBIC PEe3yJabTaThl 3a BECh IEpuOJ OOyUeHHsS Ha YpOBHE
cpenHero o61ero o0pa3oBaHUs, a TaKKe MPEAMETHBIE JTOCTHXKEHHSI O00y4arouierocs
3a KaXXIbIil 101 00ydeHHUS.

IHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo XUMHHM Ha YpPOBHE CpeaHEro obmiero odpa3zoBaHus pa3paboTaHa
Ha ocHoBe @expepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHUU
B Poccuiickoii deneparuu», TpeOOBaHMM K pe3yibTaTaM OCBOSHUS (eaepaabHOi
o0pa3oBaTeabHON TpOrpaMMbl cpenHero obmero o6paszoBanus (DPOIT COO),
npelcTaBlieHHbIX B DefepalibHOM TOCYAapCTBEHHOM O00pa30BaTeNbHOM CTaHAApTe
COO, c¢ yuérom KoHuenmuu mpenogaBaHus ydyeOHOro mpeamera «XUMUI»
B 00pa3zoBaTeIbHBIX opraHu3anusx Poccuiickoit deneparuu, peam3yrIMX OCHOBHbIC
o0pa3oBaTeNbHBIE TMPOTPAMMBI, W OCHOBHBIX TMOJOXKeHUH «(CTpaTerun pa3BUTHSA
Bocriutanusi B Poccuiickoit @eneparmuu Ha mepuon ao 2025 roma» (PacmopsbkeHue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJX070B K pa3pabO0TKe MPOrpaMMbl IO XUMHUH, K OMPEACIICHUI0 O0IIei
cTpaTernu OOYYEHWHs, BOCIIUTAHUS M PAa3BUTHUS OOYYAIOIIUXCS CPEJCTBAMHU Y4EOHOTO
npeamera «Xumus» aaa  10-11 kmaccoB Ha 0a30BOM  YypOBHE COCTaBHIIH
KoHIentyajipuple mojoxkeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
CONICP)KaHUS, pPE3yJbTaTOB O0Oy4deHHss W TpeOOBaHW K YPOBHIO TOJTOTOBKH
BBITTYCKHUKOB.

B cooTBeTcTBHM C JAaHHBIMH TIOJOXCHHSMHU IMPOrpaMMa 1O XUMHUHU (0a30BbIN
YPOBEHB) Ha yPOBHE CPEHEr0 00IIEro 00pa3oBaHusI:

yCcTaHABIMBAeT oOs3aTenbHOe  (MHBapUAHTHOE) MPEAMETHOE  COACpKaHHE,
OTIPECINIACT KOJTUICCTBEHHBIC U KAYECTBEHHBIC €T0 XapaKTePUCTUKN Ha KaXKIOM JTarle
M3YYCHHS TPEIMEeTa, MPeIyCMaTPUBACT MPHUHIIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacmpesieNieHns ero 1Mo KjlaccaM, OCHOBHBIM pasjieliaM M TeMaM Kypca,;



denepanbHas paboyas nporpamMma | Xumus. 10—-11 knaccel (0a30BbIN yPOBEHB)

NaéT MPUMEPHOE pACHpe/IesieHHe Y4eOHBIX YacOB MO TEMAaTHYECKUM pazjeiiam,
PEKOMEHIyeT MPUMEPHYIO IMOCIEA0BATEILHOCTh H3YUEHHS OTIEIBHBIX TEeM Kypca
C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTUKH YU4EOHOTO MpoIiecca,
BO3pAacTHBIX ocoOeHHocTel oOyuaroniuxcs 10—-11 kmaccos;

TaéT METOAMYECKYI0 HWHTEpIpETAlMIO IIeJieM H3YydeHHsl MpeaMeTa Ha YypOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHCTEME cpeaHero  olmiero  oOpa3oBaHUf,
COJIepKATEIbHON XapaKTePUCTUKU TUIAHUPYEMBIX pEe3YyJbTaTOB OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHONM MPOrpaMMbl  CpeJHEro o0Imero oo0pa3oBaHus (JIMYHOCTHBIX,
METaNnpeJMETHBIX,  MPEJAMETHBIX), OCHOBHBIX  BHJIOB  y4cOHO-TIO3HABATEJILHOM
NEATeIbHOCTH O00ydYarolierocsi IO OCBOCHUIO cojepkaHus mnpeameta. [lo Bcem
HA3BaHHBIM TMO3MIMSIM B TIporpaMMe 10 XUMHUH COOJIIOJICHAa TPEeMCTBEHHOCTh
¢ (enepanbHOl paboueil MporpaMMoil OCHOBHOT'O 0OIIEro 0Opa3oBaHUs MO XUMHUU
(m1s 8-9 kimaccoB 0Opa3oBaTeabHBIX OpraHU3aInii, 0a30BbIi YPOBEHB).

XuMudeckoe 00pa3oBaHUE, IMOJy4aeMO€ BBIITYCKHHUKAMU 00I11eo0pa30oBaTe/IbHON
OpraHu3alluy, SBJISICTCS HEOThEMJIEMOW YacThi0 WX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEPIIAIOIIMM DJTAallOM peajn3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIITUX IIEJIOCTHOM CHCTEME XUMHUECKOT0 00pa3oBaHus. ITU
IIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PCHHUS U
o0mIeil KynbTypbl 4YeJOBEKa, a TakKkKe OHKOJOTMYECKM OOOCHOBAHHOT'O OTHOIICHHUS
K CBOEMY 3JI0POBBIO W MpHUPOAHON cpene. Peamusyercs xumuueckoe oOpa3zoBaHUE
OoOy4JalIIUXCs Ha YpPOBHE cCpeaHero oomero oOpa3oBaHMs CpEeACTBAMHU y4eOHOTO
npeameTa «XHUMHSI», COIEPKaHUE U MOCTPOEHUE KOTOPOro OMPEAENICHBI B MPOrpamMmMme
0 XUMHH C Y4ETOM CHelU(UKH HAyKd XUMHUH, €€ 3HAYeHHs] B MO3HAHUM MPUPOILI U
B MaTepUAIBHOM JKU3HM OOIMecTBa, a Takke ¢ Yy4eéToM OOmUX TIener u
NPUHIIMIIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIero
oopazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu (HOPMUPOBAHUU
CONIEp)KaHUs TpenMeTa «XUMHUS» YUTEHBbI CJEIYIOUIUE TOJOXKEHUS O Clenuuke u
3HAYEHUU HAYKU XUMHUH.

XUMUSL KaK »3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWrpaeT oco0yio poiib
B COBPEMEHHOU IUBUJIM3AIMHU, B CO3JJaHUU HOBOM 0a3bl MaTepuaibHON KyIbTyphl. OHa
BHOCHT CBOM BKJIaJ] B JOPMUPOBAHUE PAIMOHATHHOT'O HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
[IEJIOCTHOTO TPEJCTaBICHUSI 00 OKpYKarolleM MHUpEe KaKk O €JIWHCTBE MPUPOJIBI H
YelioBeKa, KoTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOTO
COCTaBa OKPYKAIOILIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXKY CTPOCHHEM BEIIECTB, X
CBOMCTBaMH U BO3MOKHBIMH 00JaCTIMH NPUMEHEHUS.

TecHo B3aMMONENCTBYSI C JAPYTMMHU €CTECTBEHHBIMU HayKaMH, XHUMUSl CTaja
HEOTHEMJIEMON 4YacTbl0 MHPOBOW KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCHEUIHOTO
Tpyda W OJKU3HU KaxJaoro wieHa oOmniectBa. CoBpeMeHHas XUMHS Kak Hayka
co3uJaTeNabHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HampaBjieHa HAa pelIeHUe riao0abHbIX
Mpo0JIeM YCTOMYMBOT'O Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPTE€TUICCKOM, MUIIIEBOM,
AKOJIOTUYECKOU 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.
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B cooTBeTcTBUM € OOIIMMHU LEJISIMA U IPUHLIUIIAMUA CPEHETO 00IIEero 00pa30BaHHMs
conepxkanure mnpeaMera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb HW3YUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00 YydYaromImxcs,
HEOOXOAUMYI0O MM [IJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIFOYEHHUS B KU3Hb COLIMYMA, MPOJODKEHUST 00pa3oBaHUsI B PA3IUUYHBIX O00JACTHX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIIOUMMH TIpeIMeTa «XUMUS» SIBIISIIOTCS 0a30BbIe Kypchl — «Opranudeckast
xumusi» U «OO0Ias U HeopraHuyecKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPIKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTeMa 3HAHMM MO HEOPraHWYeCKOu
XUMUU (C BKJIIOYEHUEM 3HAHUNW U3 OO0Ied XWUMUM) U OpPraHUYeCKOM XUMHHU.
dopMHUpOBaHUE JTAaHHOW CHUCTEMbl 3HAHUW MPU HU3YUCHHHU TMpeamMeTa o0ecreunBacT
BO3MOKHOCTb PACCMOTPEHHUS BCET0O MHOI000Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHATHIH,
3aKOHOB U TEOPUN XUMMUHU.

Crpyktypa coaepkaHusi KypcoB — «QOpranuueckas xumusi» U «OOmas u
HeopraHudeckas XuMmus» cpopMupoBaHa B MporpamMme 1o XMMHUU Ha OCHOBE CUCTEMHOTO
noaxoAa K M3YYCHHIO Yy4eOHOro wmarepuaia W OOYCJIOBJICHAa HCTOPUYECKH
00OCHOBAaHHBIM PA3BUTHEM 3HAHUU Ha OMPEICIIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak,
B Kypce OpraHMYeCKOW XMMHUHU BEIIECTBa PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOU
TEOPUHU CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a TaK)KE€ HA YPOBHE CTEPEOXUMHUYECKUX U
AJICKTPOHHBIX MPEACTABICHUM O cTpoeHHH BemiecTB. CBeneHus 00 M3ydyaeMbIX B Kypce
BEI[ECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB JIO CJIOXKHBIX OHMOJOTHYECKU
aKTUBHBIX COeIUHEHUW. B Kypce opraHuyeckod XWMHUU TMOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TIEPBOHAYAIILHBIC
IPEACTaBICHUS O XHMHUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX IPHU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKON pEeaKIIvu.

I[Tomr HOBBIM yrjioM 3peHUs B TIpeaMere «XHUMHS» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl M3Y4CHHBIM Ha ypOBHE OCHOBHOTO o0ImIero oOpa3oBaHUs
TEOPEeTUUECKUN MaTepuan U (HAKTOJIOTMYCCKUE CBEJACHUS O BEIIECTBAX M XUMHYECCKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHndeckasi XaMus» 00ydJaronuMcst
MPEAOCTABISIETCS. BO3MOYKHOCTh ~ OCO3HAaTh 3HAYEHUWE TNEPUOJMYECKOr0  3aKOHa
C O0IIETEOPETUYECKUX U METOMOJIOTMYECKUX MO3UIUHN, TTy0)Ke MOHSATH UCTOPHUECKOE
M3MEHEeHHe (YHKIUHA 3TOro 3akoHa — OT o0oOmaromeld a0 OOBIACHSOIMEH U
MPOTHO3UP YIOIIEH.

Ennnas cucrtema 3HaHMM O BaKHEWIIMX BENIECTBAX, WX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHHM, a TakKe€ O XHUMHUYECKHX PEaKIUsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IMpoTeKaHus gomnoiiHsgeTcs B Kypcax 10 m 11 kiraccoB anemeHTaMu
COJIEpaHUs, UMEIOIINMHU KYJIbTYPOJIOTHUECKUN U MPUKIIATHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aMMOCBSI3U XMMHM C APYTUMU HAayKaMU, PACKpPHIBAIOT €€
pOJib B TO3HABATEJIBLHONM W MPAKTUYECKOM JEATENIbHOCTH 4YEJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHSI K IPOILIECCY TBOpPUECTBA B 00JIACTH TEOPUM U MPAKTUYECKHUX
MPUIOKEHUN XUMHUH, [OMOTaloT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOLIECTBEHHO
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Y JTUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATh
nH(pOpMaIIMIO U IPUMEHSITH €€ JJIs MOMOJIHEHUSI 3HAHUH, PEIICHUSI WHTEJUICKTYyalbHbIX
U DKCIEPUMEHTANIbHBIX HMCCJEI0BATENIbCKUX 3a/ad. B 1enom comepxaHue yd4eOHOTO
npeaMera «XUMUS» JAHHOTO YPOBHSI M3YUYECHHS OPHUEHTUPOBAHO Ha (OpMHUPOBaHUE
y 00y4Jaromnmxcsi MUPOBO33PEHUYECKONW OCHOBBI MU MOHUMAaHUST (DUIOCOPCKUX HIEH,
TaKuX KakK: MAaTepHaJbHOE E€IMHCTBO HEOPraHUYECKOr0 M OPraHUYeCKOro Mupa,
00YCJIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTh
MIPUPOJHBIX SBICHUN MYTEM DKCIEPUMEHTA M PEIICHUS MPOTUBOPEUHUIN MEXKAY HOBBIMU
dbakTaMu U TEOPETUUYECKUMU TMPEANOCHIIKAMHU, OCO3HAHWE POJM XMUMHUU B PEIICHUU
AKOJIOTUYECKUX TPOOJIeM, a TakKe MpoOJieM COEpPEeKeHUs PHEPreTHUYECKUX PECYpPCOB,
CBIPbsi, CO3/IaHUSI HOBBIX TE€XHOJOTUN U MaTEpPUAJIOB.

B nnane pemieHus 3amay BOCHUTAHUS, PA3BUTUSI U COIMATM3AIMKU OO0 yJarOIINXCS
MPUHSTHIE MTPOrPAMMOI IO XUMHUH TOXOJIBI K OMPEACICHUIO COIEPKAHUS U TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (POPMHUpPOBAHHME YHUBEPCAJIBHBIX YYEOHBIX IEHCTBUH,
UMEIOIINX 0a30BOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB JICSITEILHOCTHU: PEIICHUS TPOOIIEM,
MOMCKa, aHalim3a U 00paboTku uHOpMAIKU, HEOOXOIUMBIX JJIsI TPUOOPETEHHUS OIbITa
NPAKTUYECKOM U HCCIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO
B ITO3HAHUU XUMHUHU.

B mpakTuke npenojjaBaHus XMMHUHU KaK Ha yPOBHE OCHOBHOT'O 001Iero o0pa3oBaHus
TaKk U Ha YPOBHE CpPEJAHEro oOIiero oopa3oBaHusl, IPHU OINpPEACIECHUN COEePKATEIHHOM
XapaKTEPUCTUKH L€ H3y4eHHs NpeAMETa HaIlpaBJIE€HUEM MEPBOCTEIIEHHOM
3HAYMMOCTH TPAJULIHUOHHO TPU3HAETCS (HOPMHUPOBAHME OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JESTEIHHOCTH YeJIOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAMYECKON TOUKH 3PEHHUS TAKOU
NOJXO0/1 K OMPEIEIICHHUIO LEJIEH N3yUEHUs MPEIMETA SIBISETCS BIOJIHE ONPABAAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS INIaBHBIMU LEIAMU U3YUYEHUS MPEeIMETa K X UMUS»
Ha 0a3oBoM ypoBHe (10-11 ki1.) sBIASIOTCS:

dbopMHUpOBaHUE CHUCTEMBl XMMHYECKUX 3HAHWW KaK Ba)KHEHINEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOW JIeKaT KIIIOYEBBbIE MOHSTUSA,
dbyHIaMeHTanbHbIE 3aKOHBI W TEOPUU XHWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE H
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBIICHUS,

dbopmMupoBaHHE W pa3BUTHE TPEICTABICHUH O HAYYHBIX METOJaxX MO3HAHUSA
BEIIECTB W XWMHMUYECKUX pEaKIui, HEOOXOAMMBIX [Jii HOPUOOPETEHUS YMEHUU
OpPUEHTHUPOBATHCS] B MUPE BEIIECTB U XUMUUYECKUX SIBIICHUM, UIMEIOIIUX MECTO B IPUPOJIE,
B IPAKTUYECKOU U MTOBCETHEBHOW KU3HH;

pa3BUTHE YMEHUW M CIOCOOOB AESATEIbHOCTH, CBSI3aHHBIX C HAONIOJAEHUEM U
OOBACHEHUEM XHMHYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuyl 0e30MacHOro
oOpallleHHs ¢ BEIIECTBaMHU.

Hapsiny ¢ »TuM coaepkaTelbHas XapaKTEpUCTHKa Ieledl U 3aady W3ydeHUs
npeaMera B IporpaMMe MO0 XMMHUHM YTOUYHEHAa M CKOPPEKTHUPOBaHAa B COOTBETCTBUHU
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C HOBBIMH IPUOPUTETAMU B CHCTEME CpeaHero oomero oOpa3zoBanusa. CeronHs
B TPEMO/aBaHUU XUMHUU B OOJNBIICH CTENEHH OTAAETCS MPEANOYTECHHE MPaKTUIECKOU
KOMIIOHEHTE COJEp)KaHusl OO0y4eHHs, OPHEHTUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHUKA
OI0IIe00pa30BaTEeIbHOM  OpraHW3allid, BIAJACIONIEr0 He Ha0oOpoM 3HaHMM, a
(yHKIIMOHAIBHON TpPaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHSIMH aKTHBHOTO
MONTyYSHUs 3HAHWH W TIPUMEHEHUS X B PEeabHOW KU3HH ISl PEIICHUS MPAKTHYECKHX
3ajad.

B 5T0i CBA3M Npu U3ydeHUH Mpeamera «XHUMUsS» IOMHUHUPYIOIIEE 3HAYCHUE
NprOOPETAIOT TaKKe IENU U 33aJ]a4H, KaK:

ajanrtanusi OOyJaroIIUXCsl K YCIOBUSM JHHAMUYHO DPAa3BHBAIONIETOCS MUPA,
dopMupoBaHNEe MHTEIUIEKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K camM000pa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHHN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMECHECHUEM;

GopMupoBaHUe y 00y4ArOIIUXCS KIFOYEBbIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIIHN),
MUMEIOIINX YHUBEPCAILHOE 3HAUCHHWE I Pa3InYHBIX BUJIOB JCSATEIBHOCTU: PEIICHUS
npobyieM, ToOWCKa, aHaiaM3a W 00paboTKM  HMHPOpMAIMHM,  HEOOXOIUMBIX
IUTSL TIPUOOPETEHUS OTBITA JIEATETbHOCTH, KOTOpasi 3aHUMAeT BAKHOE MECTO B TIO3HAHHUH
XHMHH, a TaKKe JUIsl OICHKH C TO3HMIMN HDKOJIOTHYECKOW Oe30macHOCTH XapaKTepa
BIIMSHUS BEUIECTB M XUMHUYECKUX IPOLIECCOB Ha OpPraHU3M YEJIOBEKAa U NPUPOAHYIO
cpeny;

pa3BUTHE II03HABATEIbHBIX HMHTEPECOB, HHTEJUIEKTYalbHBIX UM TBOPUYECKUX
CrocOOHOCTEH O00Yy4arolUXCsl: CHOCOOHOCTH CaMOCTOATEIbHO IPHOOpETaTb HOBBIE
3HaHUS N0 XMMHMHM B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSMH, MCIIOJIB30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTMH ISl TOMCKA U aHaJIn3a yueOHON 1 HaydHO-
HOIYJIIPHON MH(POPMALIUU XUMUYECKOTO COJCPKAHMS;

(GopMHpoBaHHE U pa3BUTHE y OOYYAIOUIMXCS ACCOLUMATHUBHOIO U JIOTMYECKOTO
MBIIUICHHUS, HaOII0JaTeIbHOCTH, COOpPAHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA,

BOCIIUTAHUE y 00yJaromMXcsl yOeKIEHHOCTH B TYMAaHUCTHUECKON HAIPaBJICHHOCTH
XUMUH, €€ BaXXHOM POJIM B PELIEHUH TJI00aJbHBIX MPOOJIEM PpalMOHAIBHOIO
PUPOJOTIONB30BAHMS, TIIOMOJHEHUS] HHEPreTUYECKUX PpPEeCcypcoB U COXPaHEHUs
INPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOro  OTHOLICHMS
K TPUPOAE M CBOEMY 3J0pPOBbIO, a TakXe MPUOOPETEHHs] OMNbITa HCIOJb30BaHUS
MOJYYEHHBIX 3HAHUW A TPUHATUS TPAMOTHBIX PELIEHU B CUTYaIUsX, CBS3aHHBIX
C XUMUYECKUMHU SIBICHUSMU.

LHenmu wu 3amaun  u3ydeHHs] TmpeaMera «XUMHUS» MONYYWIH MOAPOOHYIO
METOJMYECKYI0 HMHTepHnpeTanuio B pazaene «l[lmanupyemble pe3ynbTaTbl OCBOCHHUS
IpOorpaMMBbl IO XMUMHK», Onarogaps 4emy oOecreueHO YETKOEe MpEACTaBICHHE O TOM,
KaKhe 3HAaHUS U YMEHHA MMEIOT MpsSMOE OTHOIIECHHWE K pealn3aldd KOHKPETHOU
LEJH.



denepanbHas paboyas nporpamMma | Xumus. 10—-11 knaccel (0a30BbIN yPOBEHB)

Pabouas nmporpamma yue6Horo npeamera XMMMUS coctaBnena ¢ yuetom

UCIIOJIb30BaHUsl OOOpPYAOBAaHMS LIEHTPA €CTECTBEHHO-HAYYHOW HaIpaBiI€HHOCTH
«Touka pocta»

Heab n 3axaun

o Peanuzanuss OCHOBHBIX 0O0IIE00OpAa30BATENBHBIX MPOTPAaMM IO  Y4€OHBIM

MIpEAMETaM €CTECTBEHHO-HAyYHOW HANpPaBIEHHOCTH, B TOM YHUCJIE B paMKax
BHEYPOUYHOM JI€ATETLHOCTH 00 YyUYaroIINXCS.
 Pa3pabotka u peanu3anus Pa3HOYPOBHEBBIX JOTIOJIHUTEIIBHBIX

o01reo0pazoBaTeabHbIX MPOrPaMM €CTECTBEHHO-HAyYHOW HaNpaBiIeHHOCTH, a
TaK)K€ MHBIX MTPOTPaMM, B TOM YUCJIC B KAHUKYJISIPHBINA MTEPUOT.

o Bopiieuenne yuammxcss M MEIaroruyeckux paOOTHUKOB B  MPOEKTHYIO
NESATENBHOCTb.
o Opranu3zanus BHEY4eOHOH JeATENbHOCTA B KAHUKYJISAPHBIN MEPHO, pa3paboTka u

peanuzanusi COOTBETCTBYIOUIUX OOpa30oBaTeNbHBIX MPOTPaMM, B TOM YHCIIE IS
jarepel, OpraHM30BaHHBIX 00pPa30BATEbHBIMU YUPEXKICHUIMH B KaHUKYJISIPHBIN
HEPUOJ.

o [loBpimieHNEe MpodeccHoHATBHOTO MacTepcTBa IMEJarormyeckux pabOTHUKOB
LIEHTpa, PEeaIM3yIOIUX OCHOBHbIE U JOINOJHUTENbHBIE 00111e00pa3oBaTeIbHbIC
IPOrPaMMBl.

e Co3znmanme 1eHTpa «Touyka pocTay mpeamnosiaraeT pa3BUTHE O00pa3oBaTEIbHOU
HHDPaCTPYKTYphI 00111c00pa3oBaTEILHON OpraHU3allii, B TOM YHCIIe OCHAIEHUE
o01eo0pa3oBaTeIbHON OpPraHU3aIINY:

e 000pYyJIOBaHUEM, CpPEJICTBAMH OOYUYEHHS WM BOCIHUTAHHS JJi1 U3y4YeHUS (B TOM
YUCII€ HKCIEPUMEHTAJIBbHOT0) MPEAMETOB, KYypCOB, JIUCHUILUIMH (MOIYJIEH)
€CTECTBEHHO-HAYYHOW  HANpPaBICHHOCTH  TPH  peaM3allil  OCHOBHBIX
001eo0pa3oBaTeIbHBIX MPOTpaMM M JIOIOJTHUTEIBHBIX 00Ie00pa30BaTEIbHBIX
MporpaMM, B TOM YHCJE JUIsl PACHIMPEHUS COJACPXKAHUS YYEOHBIX IMPEAMETOB
«Dusukay, « XuMus», «bnonorus»;

e 000py/IOBaHHWEM, CpEICTBAMU OOY4YEHUsS ¥ BOCIHTAHUA I peaau3aliuu

IIporpamMm JOITOJIHUTCIIBHOI'O 06p330BaHI/I$I CCTCCTBCHHO -HEly‘—IHOfI

HaIpPABJIECHHOCTEM;
KOMITBIOTEPHBIM U MHBIM 000pYyI0BaHUEM

B ydyeObHOM mutaHe cpenHero oOuiero oopa3zoBaHusl MpeaMeT «XuMus» 0a30BOr 0
YPOBHS BXOJHT B COCTaB MpeAMETHOM 00s1acTi «ECTeCTBeHHO-HAy9IHbBIE TTPEAMETHI».

OOmiee 4uCIO YacoB, PEKOMEHIOBAHHBIX IS HM3yYCHUS XUMUU — 68 Yacos:
B 10 kimacce — 34 gaca (1 gac B Heqenmo), B 11 kiacce — 34 gaca (1 yac B Henenmo).
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COJIEP) KAHUE OBYUYEHUA!

10 KJTIACC

Teopernyeckue 0CHOBBI OPraHUM4YeCKOM XUMHH

IIpenMeTr oOpraHMyeckom XUMHMHM. €€ BO3HUKHOBCHMUE, pa3BUTHE U 3HAYCHHUE
B TOJYYCHHM HOBBIX BEIIECTB M MAaTepuajoB. TeOopHs CTpPOEHHsS OpPraHUYECKUX
coenuHenuir A.M. byrtnepoBa, €€ ocHOBHble MojoxeHus. CTpyKTypHblE (QOpPMYIbI
OpraHMYeCKUX BellecTB. ['omonorus, n3omepus. XuMuyecKkasi CBA3b B OPraHMYECKHUX
COEIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o KiIacCU(pUKAUM OpraHUYecKux BemiecTB. HomeHnkiarypa
OpPraHMYECKUX COCIMHCHUHN (CHCTeMaTH4ecKas) U TPUBHAJbHBIC HAa3BaHUS BaKHEHIIIMX
IIPEACTaBUTEIICH KJIACCOB OPraHUYECKUX BEILECTB.

JdKcnepuMeHTATbHbIE METOAbI H3YYeHHUsI BEIIeCTB U UX MpeBpalieHuii

O3nakoMiIeHHe ¢ 00pa3amMy OpraHMYeCcKUX BEIIECTB U MaTeprallaMi Ha X OCHOBE,
MOJICIIUPOBAHUE MOJIEKYJ OpPraHWYeCKHX BEIIECTB, HAONIONEHUE M OMNHCaHUE
J€MOHCTPAIIMOHHBIX OIIBITOB IO TIPEBPAIICHUIO OPraHUIECKUX BEIIECTB ITPH HArPeBaHUN
(maBneHue, 0O yrIIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psAld. MeTaH U 3TaH — mpocTenInne
MPEACTABUTENN ANKAHOB: (U3NYCCKHE U XUMHUECKUE CBOWCTBA (peaKkIuy 3aMEICHUs 1
TOPEHUS), HAXOXKJICHUE B IPUPOJE, MTOTYUYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHU psf. OTWIEH W NPONUIEH —
HPOCTEHININE TPEJICTABUTEIN AJKEHOB: (PU3MUECKUE M XMMHUYECKHE CBOWMCTBA (peakiiuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATAlMM, OKHCICHUS U MOJHUMEPU3ALNN),
MOJIyYEHUE U IPUMEHEHHE.

Ankanuensl. Oyramuen-1,3 u wMeTwiOyraaueH-1,3. cTpoeHue, BaKHEUIIHE
XUMHAYECKHE CBOWCTBa (peakius moauMmepusanun). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJOTHYECKUN psf. ATICTHIICH —
MPOCTEHIIINI TPEICTABUTENh AJKWHOB. COCTaB, CTpOCHUE, (HU3NYECKHUE U XUMUYECKUE
cBoicTBa (peakiuu THAPUPOBAHUS, TaJOrCHUPOBAHUS, THIpATAllUH, TOPCHHS),
MOJIyYEHUE U IPUMEHEHUE.

Apensl. benson: cocTas, ctpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
rajoreHupoBaHUsI W HUTPOBAHMUsS), TOJy4YE€HHE U TMpuUMeHeHue. Tonyon: cocmas,
cmpoenue, @uauueckue u xumuueckue ceoucmea (peakyuu 2an0ceHUpPoOSaHUs U
HUMPOBAHUsl), NOayYyeHue u npumenenue. TOKCHIHOCTh apeHOB. ['eHeTWYecKas CBS3b
MEXK]y yrJIeBOAOPOAAMU, MPUHAIEKANTUMH K PA3TUYHBIM KJIacCcaM.

! KprMSOM B TCKCTC BBIACICHBI J3JICMCHTBI COACPIKAHUA yqe6Hor 0 Marcpuajia, KOTOPBIC H3YYarOTCA

B O3HAKOMHUTEJIBHOM IJIaHE M HE BKJIIOYAIOTCS B COCTaB MPEAMETHBIX pe3yibTatoB ocBoeHuss POII COO
Ha 6a30BOM YPOBHE.
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[IprpoaHble UCTOUHUKHU YriaeBOAOPOAOB. [IpupoaHblii ra3 U NMonyTHele HEPTAHBIE
ra3el. Hedtp u €€ npoucxoxaenue. CrnocoObl nepepadoTKu HEPTHU: MEPETOHKA, KPEKUHT
(Tepmuyeckuid, KaTanUTHYecKuil), muposm3. Illpoaykrbl mnepepaboTkm HedpTH, HX
NPUMEHEHUE B MPOMBIINIIEHHOCTH U B ObITy. KaMeHHBIH yroiab ¥ OPOIYKTHl €ro
nepepadoTKu.

JKCIepUMEeHTAIbHbIE MeTOAbI H3y4YeHHsI BellleCTB U UX NpeBpalleHn i

O3zHakomJIeHHE ¢ 00pa3liaMu MIaCTMACC, KaydyKOB U pe3uHbl, Kouiekuun «Hed1b»
U «YToylb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOIOPOAOB M TIaJIOT€HOINPOU3BOAHBIX,
NpOBEJCHUE NMPAKTHYECKO padoThl: OJTYyYeHUE ITHIICHA U U3YUYEHHE €r0 CBOWCTB.

PacuéTHble 3agaun

BbruncieHus mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYCCTBA
UCXOJHOTO BEIECTBA WM TMPOAYKTa PEaKIMU 1O HU3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB PEAKIIUN).

Kucsoponconepsxkaimme oprannyeckne coeIMHeHUs

[IpenenbHBIE OTHOATOMHBIC CTUPTHL. METaHOI M ATAHOJ. CTPOCHHE, (PU3NUecKue u
XHUMHUYECKHE CBOKMCTBAa (peakiud C aKTUBHBIMH METallJlaMH, TajJOre€HOBOJIOPOIaMH,
ropeHue), mpuMeHeHne. BogopoaHbie CBA3M MEXIy MOJIEKylaMH cupToB. JleiicTBue
METaHOJIAa U 3TaHOJIa HA OPraHU3M YE€JIOBEKA.

MHoroaToOMHbIE CIUPTHI. DTUICHTJIMKONIb U TJMIEPUH: CTpOCHHE, (pu3nyeckue M
XAMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IICIIOYHBIMU METAJUIAMHU, KadeCTBCHHAsS
peakiis Ha MHOTOATOMHBIC CITUPTHI). JlelicTBHe Ha OopraHu3M yeioBeka. [IpuMeHeHMe
[JIMIEPUHA U STHUJICHTJIUKOJIS.

deHoIT: CTPOCHHUE MOJICKYJIbI, (PU3NUECKHuEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTh
denomna. Ilpumenenue enoua.

Anbnerunsl U kemowusl. DopmanbIeru], aleTalIbIETHI: CTpoeHUe, (Pu3ndecKkue u
XAMUYECKHE CBONCTBAa (peaKkiMd OKUCICHHS ¥ BOCCTAHOBJICHHUS, KA4YeCTBCHHBIC
peaKkiuu), NOJIy4eHUE U IPUMEHEHUE.

Ayemon: cmpoenue, usuyeckue u xumuyeckue ceoucmea (peakyuu OKUCIeHus u
80CCMAHOG/IeHUS]), NONYYEeHUe U NpUMEHEeHUe.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHMHAs M YKCyCHas
KHCJIOTBI: CTPOCHHE, GU3NICCKUE U XUMUICCKUE CBOMCTBA (CBOMCTBA, 00MIUE TSI Kilacca
KHCIIOT, peakuus OdSTepu(uKanuu), TojJydeHne u nupuMmeHenune. CTeapuHOBas U
OJIEMHOBASI KMCJIOTHI KaK MPEACTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak coiiu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBHE.

Crnoxuble 3(HUpHl KaK TPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MApONM3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb )KHPOB.

VYTIeBoabl: COCTaB, KIACCH(UKAIUSA YIrieBOJOB (MOHO-, JU- W TOJHCAXapUIBI).
['mroko3a — npocTelnuii MoHOCaxapua: 0COOCHHOCTU CTPOCHUSI MOJIEKYIIbl, (PU3UUECKUE
U XMMHYECKHe CBoicTBa (B3ammojeiictBue ¢ ruapokcuaom Menu(ll), oxucnenue
aMMHUaYHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOXKCHHE TIIFOKO3bI),

10
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HaxXOXXJIEHHE B MPUPOJE, MpUMEHEeHue, ouonorudyeckas poiab. Dorocunres. Opykrosa
KaK M30Mep TIIOKO3BbI.

Caxapo3za — npedcmagumenb OUCaAxapuoos, 2UOPOU3, HAXOHCOeHUEe 8 NPUpooe u
npumeHeHue.

Kpaxman wu memmono3a Kak NpUpoAHble monuMepbl. CTpoeHue Kpaxmalia u
[EJUTI0I03b1. PU3NYECKHe U XMMHUYECKHEe CBOMCTBA Kpaxmaia (THApONIn3, KadeCTBeHHAs
peaKIus ¢ UOJOM).

JKCNepUMeHTAIbHbIE METOAbI H3YyYeHHsI BeIIEeCTB W UX NMpeBpaleHuii

[TpoBeneHue, HaONIOJCHHE M OMHCAHUE JEMOHCTPAI[MOHHBIX OIBITOB. TOPCHUE
CIHPTOB, KAUYECTBEHHBIC PEAKIIUU OJHOATOMHBIX CIIUPTOB (OKUCICHHE ITAHOJIA OKCHUIOM
menu(ll)), MHOroaroMHbIX cnUpPTOB (B3aUMOCHCTBUE TIHIEPUHA C THIPOKCHUIOM
menu(ll)), anpmernnoB (OkuCIeHHME aMMUAYHBIM pacTBOpoM okcuzaa cepedpa(l) u
rugpokcugoMm  Mmeau(ll), B3aumojeiicTBue Kpaxmaia € HOAOM), IIPOBEACHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

MpakTuyeckne paboTbl € uMcnosb3oBaHWeM 06opyaoBaHuA ToYKM pocTa:
umdposasn nabopatopums No xumun (y4eHunyeckas).

PacuéTHble 3agaun

Bbrurcienns mo ypaBHEHHIO XUMHUYECKOH peakinuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WM TMPOAYKTa peaKkIud IO U3BECTHBIM Macce, O0BEMY,
KOJINYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcojepiKalnye opraHudeckne coeJuHeHnst

Amunel. Memunamun u anuiuH. cocmas, cmpoeHue, uzuyeckue U XuUmMuiecxKue
ceoticmea (2opeHue, 63aumooeticmeue ¢ 6000 U KUCIOMAMIL).

AMUHOKHCIIOTHI Kak aM@oOTepHble OpraHuyeckue coeauHeHus. dusznueckue u
XAMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpuMepe TIUIMHA). bruojornyeckoe 3HaUCHHE
aMUHOKUCIIOT. [lenmTubl.

benku Kkak TOpUPOIHBIE BBICOKOMOJICKYJISIpHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHASI CTPYKTypa OeIKOB. XMMUYECKHUE CBOMCTBA OCIIKOB: TUIPOJIH3,
JICHATYypaInsl, KAYECTBEHHBIC PEAKIINH Ha OCIIKH.

JKCNePUMEHTANbHbIE MEeTObI M3YUYeHHs BelleCTB U UX NpeBpalleHuil
HaGnronenne u omnucaHue JEeMOHCTPAIMOHHBIX OIBITOB. JICHATYpAIUsl OEJKOB
MIpU HArPEBaHUU, LIBETHBIC PEAKIIUU OEJIKOB.

BbicokoMosiekyJIsipHbIe COeIMHEHUsI

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJICKYJSIPHBIX COCIMHEHUN. MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPHU3AIINH, CPEIHSIS MOJICKYJIApHas Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYISPHBIX COCAUHCHUU — MOJMMEpPHU3AIUsI U
TTOJIMKOHICHCAITHS.

ITnacmmaccol  (norusmunen, ROAUNPONULEH, NOIUSUHUIXIOPUO, NOTUCTIUPOIL).
Hamypanonoii u  cunmemuueckue xayuyku (0ymaouenosvlil, Xa0ponpeHosvlil U
usonpenogulil). Bonoxna: namypanvuvie (X10nok, wepcmov, WéIK), UCKYCCMEEHHbLE
(ayemammnoe 6on0KHO, 8UCKO3A), CuHmMemuyecKue (KanpoH U 1aecam).

11
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JKCIePUMEHTAJbHbIC METOAbI H3YUYeHHS BELIECTB U X NpeBpalleHuil
O3zHakomJieHHE ¢ 00pa3uaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4YKOB.

MexnpeaMeTHbie CBA3U

Peanuzanuss MeEXIpEeIMETHBIX CBA3€M IIpU M3YYEHUHM OPraHUYECKOM XUMUU
B 10 Kyacce ocymiecTBIsETCS Yepe3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
IIOHATUM, TAK WU IOHATUH, SBIAIOLIUXCA CHUCTEMHBIMU JUISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO61Me ecTecCTBEeHHO-HAaY4YHbIE TIOHATHS: SIBJICHUE, HAYYHBINH (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJM3, CUHTE3, KiIacCU(pUKALMs, MePUOAUYHOCTh, HAOIIOJAEHUE, U3MEpPEHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE.

@dusuka: Marepus, dHEpPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJA, YHEPreTUYECKUN
YPOBEHb, BELIECTBO, Te€JO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBa, (pusmueckue
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorusi: knerka, opraHuszM, Ouocdepa, OOMEH BEUIECTB B OpraHU3Me,
doTocuHTEe3, OMOIOrNYEeCKN aKTUBHBIC BeliecTBa (OSNKH, YriIeBOIbI, )KUPbI, HEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HBIE MCKOMAaeMble, TOIUIUBO,
pECYPCHL.

TexHonorus: NUILEBBIE NPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO IHUTAHUSA, MOIOILIKE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENAPaThl, MaTEPHAJIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0OCHOBbI XUMHU

XUMHUYECKHUI 37eMeHT. AToM. Slnpo aToMa, WM30TOIBI. DJIEKTPOHHAs O00O0JIOYKA.
DHepreTH4Yeckue YpPOBHH, IMOJAYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- DIEMEHTHI.
Oco0OeHHOCTH pacmpeeseHUs] JIEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB TIEPBBIX
YEeTBIPEX MEPUOI0B. DICKTPOHHASI KOH(PUTYypAIUsi aTOMOB.

Ilepuonnueckuii 3axkoH u Ilepmogmueckas cucremMa XHUMHUYECKHX JJIEMEHTOB
.. MengeneeBa. CBsA3b mnepuoauueckoro 3akoHa u Ilepumoanueckodl cucTteMbl
xuMu4eckux 3jieMeHToB [[.1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HUMU
MPOCTBIX U CJIOKHBIX BEILECTB MO TpYIIaM U nepuoiaMm. 3HAYCHUE MEPHUOINYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIbI XUMUYECKOW CBSI3U (KOBAJICHTHAS
HEMOJISIpHAsT W TMOJsIpHAs, HOHHAs, MeTajnyeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOW XUMUYECKOW CBsi3W (OOMEHHBIM M JIOHOPHO-aKIICITOPHBIN ). BomopoaHas
CBA3b. BaleHTHOCTB. DJIEKTPOOTPULATEIBHOCTh. CTeneHb OKUCHEHHS. VIOHBI: KATUOHBI
Y AaHUOHBI.
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BemjectBa MOJEKYJISIPHOTO M HEMOJIEKYISIDHOTO CTPOCHUSA. 3aKOH MOCTOSTHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB
OT TUIIa KPUCTAJUIMYECKOU PEILIETKHU.

[TonsTHe 0 nUCnIEpCHBIX cucTeMax. VICTUHHBIE U KOJTOUIHBIE pacTBOPBI. MaccoBas
JIOJIs1 BEILIECTBA B PacTBOPE.

Knaccudukanus nHeopraHuyeckux coenuHeHuid. HoMmeHkIaTypa HeopraHWYeCcKHX
BelIEeCTB. ['eHeTHYecKass CBA3b HEOPraHWYECKUX  BEIIECTB, IPUHAIJICIKAIUX
K Pa3JINYHbIM KJIACCaM.

Xumunyeckas peakius. Knaccudukanus XMMHUYECKUX peakIUii B HEOPraHUYECKOH
U OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLCHUSA YHEPTUU TP XUMUUYECKUX PEAKLIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMbIe
peakuuu. XuMu4yeckoe paBHoBecre. MaKTOpbl, BIUAIOIINE HA COCTOSSHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnekTpomutrdeckas aucconuanus. CunbHble W ciabbie 3nekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIasl, HEUTpaibHasi, 1enodHas. [louamue 0 6000poOHOM
noxazamene (PH) pacmeopa. Peakiyn MOHHOTO oOMeHa. [ UOpoIU3 HEOP2AHUYECKUX U
Op2aHUYEeCKUX 8eujecms.

OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIE  peakiuu. [lowamue 06  anekmponuse
pacniasos u pacmeopos co.eu. llpumenenue s1ekmpoausa.

JKCNepUMEHTAIbHbIE METOAbI U3YUeHHsI BeleCTB U MX NMPeBPaIlleHU i

HeMmounctparus Tabnun,  «llepuoandeckasi cucTeMa XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa», H3ydeHHE MOJIEJICH KPHUCTAUIMUECKUX PEIMIETOK, HaOJ0ICHHE
U OIHKCAaHHE JEMOHCTPAI[MOHHBIX M J1a0OpAaTOPHBIX OMBITOB (pa3IoKeHHE IMEPOKCHIA
BOJOpPOJIa B MPUCYTCTBUM KaTajau3aTopa, OIpPEJCICHUE Cpellbl PacTBOPOB BEILECTB
C IMOMOIIBI0 YHHUBEPCAIBHOIO0 HHAMKATOPA, PEAKIMH HOHHOIO OOMEHa), IPOBEICHHUE
PaKTUYECKOW padoThl «BiusHHE pa3IHYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIum».
MpaKkTnyeckme paboTbl C Mcnosb3oBaHMem obopyaoBaHua To4ykW pocTa: umdposasn
nabopatopuma No xummm (yyeHudeckas).

PacuéTHble 3a1a4uun
Pacuérthl 110 ypaBHEHMSIM XUMHYECKHUX PEAKIWil, B TOM YUCIEC TEPMOXUMHUYECKHUE
pacu€Thl, paCUETHI C UCMOJIB30BAHUEM MTOHITUS «MACCOBAs J10JIsI BEIIECTBAY.

Heopranuveckasi xumus

Hemerambl. [lonoxenue HemetannoB B llepmoguueckoil cHUCTeME XHUMHUYECKUX
snemenToB [[.M1. MeHneneeBa 1 0COOEHHOCTH CTPOECHUSI aTOMOB. PU3HYECKHUE CBOICTBRA
HEMETAZIOB. AJUIOTpOIHsS HEMeTaIoB (Ha mpuMepe KHCIopojaa, cepbl, ¢ocdopa u
yrieposa).

XWUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAI0B (TaJOreHOB, CEphl, a30Ta,
docdopa, yriepoga ¥ KPEMHHUSA) U MX COCIMHEHHH (OKCHIOB, KHCIOPOICOAEPIKAIIUX
KHUCJIOT, BOJOPOHBIX COSTUHEHUN).

[IprmMeHeHne BaXKHEUIITMX HEMETAUIOB U UX COCUHEHUIA.
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Meramisl. Ilomoxxenue wmetamoB B llepuoguueckon cucreMe XUMHUYECKUX
sanemeHToB JI.1. Menneneea. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmue  ¢usmyeckue cBoiicTBa  MeTawioB.  CIulaBel  METaJUIOB.
DIEKTPOXUMHUYECKUI PSJl HAPSIKEHUI METAILIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJJIOB (HATPUM, Kalauii, Kajabllui, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJIe30, MeJlb) U UX COCAUHEHUN.

OO6mue crnocoObl ToNydeHUs MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumsl om koppo3uu. llpuMeHeHre METaJuIOB B ObITY U TEXHHKE.

3KCHepI/IMeHTaJIbeIe METOAbI U3YYCHHS BEIIECTB U UX npeBpameHm”I

I/I3y‘{€HI/I€ KOJIJICKIINH «MeTamnel 1 CIIJIaBbI», 06p33HOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX  3a]1a4, Ha6J'IIOI[CHI/IC H OIHUCAaHUC JCMOHCTpPAIIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBHG TUAPOKCH A AIFIOMUHUA C paCTBOpaMU KHUCJIIOT
151 H_IGJIO‘{ef/'I, Ka49CCTBCHHBIC PCAKIIMU HAa KAaTUOHBI MCTaJIJIOB).

}'Ia6opaTopr|e onblTbl € UKNCNOJIb30BaHNEM 06ODV,D,OBaHVIFI TOYKM pocTa:
LI,M(prBaFI J'Ia60paTODMF| no XxuMmmu (V‘-IEHM‘-IeCKaFI).

PacuéTHble 3agaun

Pacuétel macchl BemiecTBa WM 00bEMa Ta3oB IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CIIH OJHO W3 BEIIECTB
UMEET IPUMECH.

XumMus M )KU3Hb

Ponpr xumum B oOeclneueHHH SKOJIOTHYECKOH, SHEPreTHUYEeCKON U IHUIIEBOM
0€30MacHOCTH, pa3BUTUHM MEIUIMHBL. [IOHATHE O HAYYHBIX METOJIaX MO3HAHUS BEIICCTB
Y XMMUYECKUX PEAKIIUM.

[IpencraBiaenus o0 OOIMMX HAYYHBIX MPUHIMIAX POMBIIIJICHHOTO TOJYYCHUS
Ba)KHEHUIIIMX BEIIECCTB.

YenmoBek B MHUpE BEIIECTB U MAaTEPHAIOB. BAXKHEUIIINE CTPOUTEIIbHBIE MATEPHUAIIBI,
KOHCTPYKIIUOHHBIE MaTEepHUaIbl, KpPacCKH, CTEKJIO, KepaMHKa, MaTepUaJIbl
JUIS1 DJIEKTPOHUKH, HAaHOMATEpUAIIbl, OPraHUYECKHUE U MUHEPAIbHBIE YI00OpEHHUS.

XuMHus H  3JI0DOBbE UEJIOBEKA: IIpaBWJIa HCIIOJIb30BaHUS  JICKAPCTBEHHBIX
IpernapaToB, TMpaBWiia OE30MaCHOTO0 HCIIOIB30BaHMS IPEMApaToB OBITOBOM XUMHUH
B MMOBCEIHEBHOMN KMU3HU.

MexnpeaMeTHbie CBA3H

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU M3YyYEeHUU OOIIEH M HEOpraHWYeCKOu
xumuu B 11 kiacce ocymiecTBiseTcsl 4epe3 MCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MOHATHUHI, TaK W TMOHATHH, SBIAIOUIUXCS CHUCTEMHBIMU IS OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIC MTOHSATHSA: HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanuu3, CHUHTE3, KilaccuduKauus, MNEePUOJAUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPECHUE, SBJICHUE.

®du3suka: MaTepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaMOaKTUBHOCTh, MOJIEKYNIa, JHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJNO, O0BEM,
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arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3UUECKUE BEIMYMHBI U €IUHULBI UX U3MEPEHUs,
CKOpOCTb.

buonorus: kneTka, OpranusM, 3Kocuctema, ouocgepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHbI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepanbl, TOpHbIE MOPOABI, MOJE3HbIE HCKOIMAEeMble, TOIUIMBO,
PECYPCHL.

TexHonorusi: XuMUYecKass MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOACTBO
CTPOMTENbHBIX  MATEpUaJOB, CEIbCKOXO3SIMICTBEHHOE  MPOU3BOACTBO,  MHUILEBas
MPOMBIIIEHHOCTD, dapmaneBTHUECKas IPOMBIIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKUX  MpernapaTroB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepHAaloB,
AJIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00 yJarOIUMUCS
nporpaMM  CpeJHero o0mero oo0pa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydHO-MeTonuueckoil OCHOBOHM it  pa3pabOTKU  IIAHUPYEMBIX
PE3yJIbTaTOB OCBOCHHUSI MPOTPAMM CPEAHEro 00IIero o0pa3oBaHUs SBISETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXOI.

B cooTBETCTBUHM € CHCTEMHO-IEITENBHOCTHBIM MOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeAMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIEro
00pa30BaHUs BbIIEIICHBI CIECIYIOIINE COCTABISIOLINE:

OCO3HAHHUE OOYYAIOIIMMUCS POCCUUCKOM TPaXKIAHCKOM HUIACHTUYHOCTH  —
TOTOBHOCTHU K CaMOPA3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4YMEe MOTHBAIMU K O0yUEHHUIO;

I[EJICHANpPaBICHHOE pPAa3BUTUE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IEHHOCTEH M UCTOPUUECKUX TPAIUIil 0a30BOM HAYKU XUMUHU,

TOTOBHOCTh U  CIIOCOOHOCTh OOY4YaloOIIUXCS PYKOBOJCTBOBAaTHCA B  CBOEH
NEATENbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, IPUCYILUMH LIEJIOCTHOU CUCTEME
XUMHYECKOT0 00pa3oBaHus;

HaJIMYMe MPaBOCO3HAHUS IKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH 11NN
U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4yHOCTHBIE PE3YIABTATHI OCBOCHUS MpEaAMeETa «XUMUS» JOCTUTAKOTCSA B €IUHCTBE
y4eOHOW W BOCHUTATENIBHOW JESTEIBHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMHU U UJ€AIAMU POCCHICKOTO
IpaXXAaHCKOr0 OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MIPABHIIAMU MTOBEACHHUS,
CHOCOOCTBYIOIIMMHU IPOLECCAM CaMOINO3HAHUSA, CaMOpPA3BUTUSI U HPABCTBEHHOI'O
CTAHOBJICHHUS JTUYHOCTU O0YUaIOLUXCSL.

JInuHOCTHBIE  pE3yJbTaTbl  OCBOCHHUA  IpeaMera  «XHMHUSA»  OTPAXKAIOT
cOpMHUPOBAaHHOCTh  OMbITA IIO3HABATEIbHOM M  NPAKTHUYECKOW  JESATEILHOCTU
00y4aronuxcs Mo peain3alii MPUHATHIX B O0IIECTBE EHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:aaHCKOr 0 BOCIUTAHNS:

OCO3HAHMS OOYYArONMIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH,
YBa)XXCHUS K 3aKOHY U IPABOIOPIAKY;

MPEJICTABIEHNS O COUMAIBHBIX HOPMAX U MPABUIIAX MEXKINYHOCTHBIX OTHOLICHHI
B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKON IEATEILHOCTH MPHU CO3JAaHUM Y4eOHBIX
MIPOCKTOB, PEUICHWU Y4YEOHBIX M MO3HABATENIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKUX
3KCIIEPUMEHTOB;
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CIOCOOHOCTH MOHUMATh U MMPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
IPYrux MpU aHAIKM3E Pa3IUYHbIX BUJOB yUeOHOHU JAeATeTbHOCTH;

2) IaTPHOTHYECKOr 0 BOCIIUTAHMSI:

LEHHOCTHOTO  OTHOLIEHWS K HCTOPUYECKOMY M  HAYyYHOMY  HACIECIUIO
OTCUECTBECHHON XUMUU,

yBaXEHUSI K TIpollecCy TBOpPYECTBAa B O0JaCTH TEOPUM M MPAKTUUECKOTro
NPUMEHEHHUSI XWMHUH, OCO3HAHUA TOrO, YTO JOCTMIKEHUS HAYKHM €CTh pe3yJbTarT
JUTUTEJIBHBIX HAOIIOJIEHUM, KPOIIOTIMBBIX SKCIIEPUMEHTAIbHBIX MOUCKOB, TOCTOSTHHOTO
TpyAa YYEHBIX U TPAKTUKOB;

MHTEPECA U TO3HABATEIIBHBIX MOTHBOB B IOJYYEHUM W TOCJIEAYIOIIEM AaHAJMU3E
uH(OpPMAIIUU O MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU XUMMUH,

3) IyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMSI:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOr0 MOBECHNS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMd, CBSI3aHHBIE C XMUMHYECKUMU SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHNS, OPUEHTHPYSACh HA MOPAJIbHO -HPAaBCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHNUE U MOCTYNKH CBOMX TOBAPUILIEH C MO3ULIMIA
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE ITOCIIEACTBUM ITUX IIOCTYIIKOB,;

4) dpopMHupoBaHHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHMsI IIEHHOCTEH 30pOBOro U Oe30macHoro odpasa KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY M TNCHUXUYECKOMY
3JI0POBBIO;

coOIIOICHUST TIpaBUJI  0OE€30MMacHOr0 OOpalleHHWs] ¢ BelecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM JESITEILHOCTH;

MOHUMAaHMSI 1IEHHOCTH TPAaBUJ WHAWBUAYAJTBHOTO M KOJUICKTUBHOTO 0€301MacHOro
MOBECHUS B CUTYAIIMAX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCICACTBHM M HEHPHUATHS BPEAHBIX MPUBBIYCK (YIIOTpeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) TpyaoBOro BocnIUTAHUS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B YU€OHO-MCCIIEIOBATEIBCKON A TEIILHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUECKON U IPYrUX BUIIAX JACATEIbHOCTH;

YCTaHOBKM Ha aKTHMBHOE y4acTHE B PEUICHHWU MPAKTUYECKUX 33]a4 COLUAIBHOMN
HATPABICHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpPECa K MPAKTUYECKOMY H3YUYEHHUIO Tmpodeccuii  pa3iamdHOTO  PoJa,
B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 10 XUMUHU;

YBaXEHUA K TPYY, JIOASM TPyAa U pe3yJbTaTaM TPYIOBOU JEITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MHIAMBHAYaJIbHON TPAaeKTOPUU 0Opa3oBaHUs,
Oynymie mpodeccuu W peanr3alrd COOCTBEHHBIX >KU3HCHHBIX IIJIAHOB C YYE€TOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XUMHUH, HUHTEPECOB U MOTpeOHOCTEH
00111eCTBa;
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6) IKOJIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTMYECKH  11eJIeCOO0pPa3HOr0 OTHOLIEHHS K NpHUpoOJe, KaK HCTOYHHUKY
CYILLECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUSl TJIOOAJIBHOTO  XapakTepa SKOJOTHYECKHX MpoO0JieM, BIUSHUSA
SKOHOMUYECKHUX IIPOLECCOB Ha COCTOSIHUE NIPUPOAHON U COLUAIBHON CPE.IbI;

OCO3HAHMSI HEOOXOAMMOCTU HCIOJIb30BAHMS JOCTHXKEHUM XUMHUHU JJis pElleHUs
BOIIPOCOB PALlMOHAJIBHOI'O IPUPOIOIIOIL30BAHMS,

AKTUBHOI'O HENPUATHS AEUCTBUU, NPUHOCAILIUX BpPEI OKPYKAIOLIEH NPUPOIHON
cpelie, YMEHHUs TMPOrHO3MPOBATH HEOJArONPUSATHBIE SKOJIOTHMYECKUE TMOCIEICTBUS
IpeANPUHUMAEMBIX JICMCTBUN U MPEJOTBPAILATH UX;

HaJU4Msl PA3BUTOrO DKOJOTMYECKOIO MBIIJIEHUSA, 3KOJIOTHUECKON KYIbTYPHI,
OMbITA JESATEIBHOCTH 3KOJIOTMYECKOM HAIPaBJIECHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B MO3HABAaTEJIbHOW, KOMMYHUKATUBHONW M COLMAIbHON MpaKTHUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UACOJIOTHUU XeMo]oOuu;

7) HEHHOCTH HAYYHOr O TIO3HAHMS

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HaYKU M OOIIECTBEHHON MPAKTHKH;

MOHUMAaHMSI CIIEU(PUKN XUMUU KaK HayKH, OCO3HaHHUs €€ ponu B (hopMuUpoOBaHUU
PallUOHAJIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU I1EJIOCTHOIO  MPE/ICTaBICHUS
00 OKpYXKaroIeM MUpE KaK O eJMHCTBE MPHUPOJILI U YEIOBEKa, B MO3HAHUU TTPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH TTPO0IeM COXpaHCHH I MPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTU B 0COO0M 3HAUYMMOCTH XUMUH ISl COBPEMEHHOM ITUBUIIM3AIIUN: B €€
I'YMaHUCTUYECKONW HAINpaBJIEHHOCTH W BaXXHOM PO B CO3JaHUM HOBOM 0asbl
MaTepuaIbHOW KYJAbTYPHI, PCIICHHH TJIOOAJBHBIX MPOOJEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SJHEPIeTUUCCKOMN, IMUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIIMHBI, OOECIICUCHUM YCJIOBUU YCIICIIHOTO TPyJAa M SKOJOTHYECKHU
KOM(OPTHOH KU3HH KaXKJO0TO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHHUMAaHUSl CYHIHOCTH METOJIOB MO3HAHMS,
UCIIONIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJh30BATh IOIydaeMble
3HAHMS ISl aHAM3a U OOBSICHEHUS SBICHUN OKPYKAIOIIETO MHUpPAa M TPOUCXOISIINX
B HEM M3MEHEHMI, YMEHHS JelaTh OOOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOMIUXCS JAHHBIX C IEJIBIO MOTYyYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIh30BATh XUMUYECKUE 3HAHUS JJIS PEIICHUS
mpo0OJIeM B pealibHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON IEITEIIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BAHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUN MO XUMUHM B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM Tpylda B pa3lUyHbIX cdepax MnpodhecCuoHaNbHOM
NEeATEILHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMHs» Ha YPOBHE
cpenHero o01iero oopa3oBaHus BKIIOYAIOT:

3HAYNMBIC TUTST dbopMupoBaHUI MHUPOBO33PECHUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE  (MEKIIPEAMETHbIC) OOIICHAYYHbIC IOHATHS, OTpPaXKaroIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MUPA U CIICIH(PUKY METOJOB TIO3HAHUS, UCTIOIB3yEMBIX
B CCTCCTBCHHBIX HayKkax (Marepws, BEIECTBO, SHEPrus, SABJCHHE, MPOIECC, CUCTEMA,
HAyYHBIH (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, MCCIICOBaHUE,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYIrHe);

YHUBEpCAJIbHbIC Y4eOHbIC JCHCTBUS (ITO3HABATEC/IbHBIC, KOMMYHHUKATHUBHBIC,
peryiasTUBHBIC), oOecreunBarole (GpopMupoBaHue (QYHKIIMOHAIBHON I'PaMOTHOCTH M
COIIMAIbHOM KOMIIETEHIINN 00YyJaronuXxcs;

CITOCOOHOCTh OOYYaAIOIIMXCSl HCMOIB30BaTh OCBOCHHBIC MEXKIUCIUIITHHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS B MIO3HABATCIIBHON H
COLUAIBHOW MIPAKTHUKE.

MeTtanpeIMeTHBIC pe3y/IbTaThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMH YUCOHBIMHU
N03HABATEIbHBIMH, KOMMYHUKATHBHBIMHU U PETYISATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/IibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1elCTBUSA
ba3oBble JJoruueckue 1eMCTBHUA:

CaMOCTOATEJIFHO (POPMYJTUPOBATh U aKTYaJM3UPOBAThH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OMPEACIIATh LIEJIN AEATEILHOCTH, 3a7aBas mapaMeTphbl U KPUTEPUU UX TOCTHKEHUSI,
COOTHOCHUTD PE3yJIbTaThl AEATECIBHOCTH C ITOCTABICHHBIMU LEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHUECKOT'O MBIIIJICHUS — BBIJCIISATh
XapaKTEepHbIC TPU3HAKKM TOHATHH M YCTAHABIMBATh HUX B3aUMOCBS3b, HMCIIOJIb30BaTh
COOTBETCTBYIOIINEC IMOHATHS JJIsI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJIICHHI;

BBIOMPATh OCHOBAHUS W KPUTEPHUU ISl KIACCH(PUKAIIMU BEIISCTB U XUMHUYSCKHX
peaKiuu;

yYCTaHaBJIMBATh MIPUYUHHO-CJICICTBEHHBIE CBS3H MEXIYy  HM3y4aeMbIMHU
SIBJICHUSIMU,

CTPOMTh JIOTUYECKHE PACCYXKACHHS (MHIYKTHUBHBIC, NCAYKTHBHBIC, 1O aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTM W MPOTUBOPEYUS] B  PACCMATPUBAEMBIX  SBJICHUSAX,
(bopMyITHpOBaTh BEIBOJIBI 1 3aKITIOUCHHS;

NPUMEHSATh B MPONECCE IMO3HAHUSA, HCMIOJB3YEMbIE B XHMHHU CHMBOJAYECKHUE
(3HaKOBBIE) MOJICIIH, MMPEOOPA30BBIBATH MOJICIbHBIC MPEACTABICHHUS — XUMHUSCKHI 3HAK
(cuMBOJ) ByeMeHTa, XUMHYecKas (opMyla, ypaBHCHHE XHMHUYECKOM peakiud —
MIpY PEIIeHUH y4eOHBIX MO3HABATEIIbHBIX U MPAKTUUECKUX 3a71a4, IPUMEHATh Ha3BAHHBIC
MOJICJIbHBIC TPEJICTABICHUS JJISl BBIABICHHUS XAPAKTEPHBIX IPU3HAKOB H3Yy4a€MBIX
BEIIECTB U XUMHUYECKUX PEAKIIHM.
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Ba3oBbie nucciieoBarebCKue 1eMCTBUA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIN;

dbopMynupoBaTh IEIM W 3aJa4d HCCIICIOBAaHUS, UCIOJb30BaTh MOCTABICHHBIC U
CaMOCTOATEJILHO CHOPMYITHPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUS TUIMOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBICKA3hIBAEMBIX
CYXKJICHUH;

BJIAJIETh HABBIKAMH CAMOCTOSITEJILHOTO TIJIAHUPOBAHUA U TIPOBEICHUS YIEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HaOJI0aTh 3a XOJOM Mpoliecca,
CaMOCTOATEJILHO TPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyaupoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTU PE3YJIHTATOB MCCIEIOBAHUSA, COCTABIATh
000CHOBaHHBIN OTYET O MPOACITAHHON padoTe;

npuoOpeTaTh OMBIT YUSHHUYECKON UCCIIE0BATEIbCKOM U MPOSKTHON JIESITEILHOCTH,
MPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIBHOMY MOMCKY METO/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, MPUMEHEHUIO PA3JTUYHBIX METOIOB MO3HAHMUSI.

Pabora ¢ undopmanme:

OPMEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX MH(pOpManuu (HaydHO-TIONyJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPIKaHUs, CIIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa),
aHAJM3UPOBATh MHPOPMAIIMIO PA3JIMYHBIX BHJIOB U (POPM MpEJACTABICHUS, KPUTHUUCCKH
OLIEHUBATH €€ IOCTOBEPHOCTH M HEITPOTUBO PEUNBOCTb;

GopMyTUpPOBATH 3aMPOCH M TPUMEHSITh Pa3IMIHBIE METOBI IIPH MTOUCKE M 0TOOpE
UHpOpMaIH, HeOOXOAMMOM IS BRITIOJHEHHS YUSOHBIX 3a7a49 ONPEACTIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  WCIONB30BaHUSA  WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IINIHBIX TOMCKOBBIX CHCTEM,;

CaMOCTOSATEJIbHO BBHIOMpATh ONTHUMAaIbHYIO (HOpMY TIpeacTaBiIeHUs HHOOpPMAIUU
(cxeMbl, rpad¥KH, THArPaMMBbI, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCTIONIB30BaTh HAy4YHBIA S3bIK B KAUECTBE CPENCTBA MPHU pabOTe ¢ XUMHYECKOH
UH(pOPMAIUCH: TPUMEHITh MEXKIPEAMETHbIC (HU3NUCCKAE U MATeMAaTHYCCKUE) 3HAKH U
CUMBOJIBI, GOpMYIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpPEJICTBA
HATJISTHOCTH.

KoMMmyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE JeiICTBHSA:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCyX JAaeMOl TeMbl B XOJ€ Juajora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh WIEH, (HOPMYIHpPOBATH CBOM  MPEIIIOKCHHS
OTHOCHUTCIIbHO BBIITIOJIHCHUA npez[nonceHHoﬁ 3a1a4u,

BBICTYIIATL C HpGBGHTaHHeﬁ PE3YIbTAaTOB MMO3HAaBaTCIILHOM AE€ATCIBbHOCTH,
IMOJTYYCHHBIX CaMOCTOATCIBbHO HIIM COBMCCTHO CO CBCPCTHHKAMHK IIPH BBIIIOJIHCHHUH
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOM padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealiM3aldd Y4eOHOro Mpoekra U (OpPMYJIHPOBATH BBIBOJIbI
M0 pe3yJbTaTaM MPOBEAEHHBIX HUCCJIEIOBAHUM MYTEM COIVIACOBAHMS TMO3UIIUN B XOJ€
00CYyXKJIeHUsI 1 OOMEHa MHEHHUSIMH.
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PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBUA

CaMOCTOATEJIBHO  IUIAHUPOBAaTb U OCYIIECTBIATH  CBOXO  IIO3HABATEIBHYIO
NEATEIIHOCTh, Olpefeiasd €€ LelId U 3a4a4d, KOHTPOIUMPOBAaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil aJITOPUTM JEUCTBUI MIPU BBITIOJIHEHUH
y4eOHBIX U HMCCIIEOBATENbCKUX 3aj]lay, BbIOMpaTh Haubosee 3P(EeKTUBHBIA cI0cO0 UX
peLIeHUs ¢ Y4ETOM MOJYYECHHS] HOBBIX 3HAHHUM O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIATh CAMOKOHTPOJb CBOEH JACATEIBHOCTH HAa OCHOBE CaMOaHalli3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHBIE pE3yabTaThl OCBOEHHUS Kypca «OpraHndeckasi XuMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKON COCTABISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SBJIICHUUN TIPUPOJIBI, B HOPMUPOBAHUU
MBIIUICHUS. ¥ KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL pEIIeHUs] MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3/I0POBbIO U IIPUPOJIHOM CPEAE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHMI, KOTOpasi BKIKOYAET: OCHOBOIOJIATAFOIINE
HOHATHS (XUMHYCCKUH 3JICMEHT, aTOM, J3JICKTpOHHas 000Ji0YKa aToma, MOJICKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPUIATEILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas Qopmyna
(pa3BépHyTas U COKpaIiéHHas), MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIH
CKeJeT, (yHKIMOHAJIbHAS TPYIITa, PauKa, U30Mepusi, U30MEPhl, TOMOJIOTUYECKHUM PsiJI,
TOMOJIOTH, YIJI€BOAOPOAbI, KHUCIOPOJ U a30TCOAEPKAIINE COEAUHEHHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COCAUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUsl opraHnyeckux BeniectB A.M. BbyriepoBa, 3aKOH COXpaHEHUs MAacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKUH SI3bIK XUMHUHU; MUPOBO33PEHUYCCKHE 3HAHN,
JeXalMe B OCHOBE MOHUMAaHMS NPUYMHHOCTH M CUCTEMHOCTHM XMMHWYECKHUX SIBIICHHIA,
(aKTONOTUYECKUE CBEICHUS O CBOWMCTBAX, COCTaBe, NOJYYCHHHM U OE30MacHOM
WCIIOJNB30BAHUM BaXKHEWIIMX OPraHMYECKUX BEHIECTB B OBITY MU MPAKTUYECKOU
NEATENBbHOCTH YEIIOBEKA,;

chOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE TPHU3HAKU TOHSITHH,
yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJNB30BATh COOTBETCTBYIOIME  IOHSATHUS
IIPY ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUNA OPraHNYE€CKUX COCTMHEHN;

chOpMUPOBAHHOCTh ~ YMEHUH  HUCIOIB30BATh  XUMHYECKYIO  CHMBOJUKY
JUTS. COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO#, COKpAIIEHHOH ) (hopMyIT
OpPraHUYEeCKUX BEIIECTB M YPABHEHUN XUMUYECKUX pPEaKIU{, M3rOTaBIMBATH MOJIENU
MOJIEKYJT ~OpPraHMYE€CKHX BEIIECTB JUISI WUIIOCTPAIMM WX XUMHYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUS;

COPMUPOBAHHOCTh ~ YMEHMI  YCTAHABIMBATH  MPHUHAJIC)KHOCTh  M3YYEHHBIX
OpPraHMYeCKUX BEIIECTB 10 MX COCTABY M CTPOCHUIO K ONPENeiICHHOMY Kiaccy/rpyrie
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coenmuHeHUH  (YrJIeBOIOPOABI,  KHCJIOPOJ M A30TCOACp)KAIME  COCTUHCHUS,
BBICOKOMOJICKYJIIPHBIC ~ COCIMHEHHWs), JaBaTh KM Ha3BaHUS [0 CHCTEMATHYCCKOM
Homenkiatype (IUPAC), a Takke NUpUBOIWUTh TPUBHAJIBHBIC HAa3BaHUS OTJICIBHBIX
OpraHU4eCKUX BEIIeCTB (ITUIICH, TPOMMJICH, alleTHIICH, STHICHTJIMKOJIb, TIIMIIEPUH, (SHOI,
dopMalbIeTH I, aneTalbACTHI, MypaBbUHAS KHCJOTA, YKCYCHAs KHCIIOTA, OJICHHOBAsI
KHCJIOTa, CTCAPHHOBAS KUCIIOTA, III0K03a, (PPYKTO3a, KpaxmaJl, IeJUTH0I03a, TJIHIINH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACIIATh BUIBI XAMUYECKOHN CBSI3H B OPraHMYECKUX
COeIMHEHUSIX (OIMHAPHBIC U KPATHBIE);

chOpMHUPOBAHHOCTh ~ YMCHHS TPHUMCHSTH TOJIOKCHUS  TCOPHUU  CTPOCHUS
oprannueckux BemecTB A.M. byriepoBa s OOBSICHCHHS 3aBUCUMOCTH CBOKMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHHE, (PU3HUECKUE U
XUMHYECKUE CBOMCTBA THIUYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHX
BeriecTs (MeTaH, TaH, THJICH, MPOIMUJICH, aleTuicH, Oyraauen-1,3, MeTuiaOyragueH-
1,3, OeH30i1, METAaHOJ, 3TAHOJ, STUJIEHIJIMKOJIb, TJIUIEPUH, (EHOJ, aleTaabIeTrHI,
MypaBbUHAs W YKCYCHasi KHUCIIOTHI, TJIFOKO3a, Kpaxmas, IeJUTI0JI03a, aMHUHOYKCYCHasI
KHCJIOTa), WJLIIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXKAY HHMH ypaBHCHHSIMHU
COOTBETCTBYIOITUX XUMHUYECKHX PEAKIIUH C UCIIOJb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHMsI XapaKTEPU30BaTh HCTOYHUKH YTJIEBOJIOPOJIHOTO
CoIpbst (HedTh, MPUPOAHBIA Tra3, yrojib), CIOCOOBI MX IMEPEepabOTKH M IMPAKTHUECKOE
IPUMEHEHHE MPOYKTOB IIepepadboTKH;

c(hOpMUPOBAaHHOCTh YMEHUI TTPOBOJIUTH BBIYUCIICHUS TI0 XUMUYECKUM YPaBHEHUSAM
(Maccel, 00bEMa, KOJIHMYECTBA HCXOMHOTO BEIIECTBA WM IPOAYKTA PEAKIUH I10
U3BECTHBIM Macce, O0O0BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX  BEIIECTB
WA TIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJaxX
HAYYHOT'O TTO3HAHMS, UCIIOJIB3YEMbIX B XHMHH MPHU U3YYCHUH BEIIECTB U XUMHUUYECKUX
sBIICHUI (HAOIONEHNE, H3MEPEHHE, DKCICPUMEHT, MOJCIMPOBAHKE), HCIOIb30BAThH
CHUCTEMHBIC XUMHUYECKHE 3HAHUS JUIS NPUHATHS PEIICHWA B KOHKPETHBIX JKM3HEHHBIX
CUTYAIIUAX, CBI3aHHBIX C BEIICCTBAMH M UX IIPUMCHEHUECM;

c(hOpMUPOBAHHOCT, YMEHHUH COOJIIO/IaTh MPaBHJIA IIOJH30BAHUS XHUMHYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBAHUEM, a TAK)KE TIPABUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKITUSIMH I10 BBITIOJHESHHIO JJA0OPATOPHBIX XUMHUUYECKUX OTIBITOB,

chOPMUPOBAHHOCTh  YMCHHMM  IUJIAHUPOBaTh M  BBINOJHATh  XUMHUYCCKHUI
SKCTIICPUMEHT (TIPEBPAIICHUSI OPraHWYECKUX BEIISCTB IPH HArpeBaHUH, IOJyYCHHUC
STUJICHA M HM3yYEHHE €ro CBOWCTB, KAYSCTBEHHBIC PEAKIIMM OPraHMYECKHUX BEIISCTB,
JAcHaTypanus OEJKOB IMPH HArpeBaHUHM, IBETHHIC PEAKIUU OEJIKOB) B COOTBETCTBHH
C MpaBWJIAMHU TEXHUKHU 0€30MacHOCTH MpU OOpalIEHUHU C BEIIECTBAMU U JaOOpPaTOPHBIM
000pyI0OBaHHEM, IPEACTABIATH PE3yJbTAaThl XMMHUYECKOrOo JKCIIepUMeHTa B (opme
3aIUCH YPaBHCHUH COOTBETCTBYIOIIMX peaKIuii U (hOPMYIMPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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c(OpMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  AHAIM3UPOBATH  XMUMHYECKYIO
UH(POPMAIINIO, MTOTYIaEMYIO U3 pa3HbIX HCTOYHHKOB (CpeacTBa MAacCOBOW MH(POPMAIINH,
HHTepHeT U Ipyrux);

c(hOpMUPOBAaHHOCTh YMEHUI COOIIOAATH MPaBHUIa HKOJIOTMUECKH LEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOM NEATEILHOCTH B LEISIX COXPAHEHHUs CBOETO 370POBbS U
OKPYXaKILIEN IPUPOJHOU CpEAbl, OCO3HABATH OIACHOCTh BO3JACUCTBUS Ha KUBBIE
OpraHU3Mbl ONPEACIIEHHBIX OPraHMYECKUX BEIIECTB, TOHMMAas cMbIch rmokasarens 11K,
MOSICHATh HAa NIpPHUMEpax CIOCOObl YMEHBIICHHS W NPEIOTBPALICHUS HX BPEIHOIO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKa,;

st 00y4arolMXCs C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU  3JI0pOBbSI: YMEHHE
OPUMEHATh 3HAaHUA 00 OCHOBHBIX JIOCTYMHBIX METOJAX T[IO3HAHHUS BEUIECTB H
XUMHUUYECKUX SIBIICHUM;

JUISL CIIETIBIX M CIa0OBUASIIMX OOYyYaroUIMXcsi: YMEHHE HCIOJIb30BAaTh PebeHO
TOUEYHYIO cucTeMy 00o03Hauenuit JI. bpaitng 1 3anucu XuMu4eckux GopMyiL.

11 KJIACC

[IpeamerHbie pe3yabTaThl OCBOeHUs Kypca «OOImmiasi U HeopraHudecKass XUMUSH
OTPAXKAIOT:

c(hopMUPOBAaHHOCTH MpEeICTaBICHUM: 0 XUMHYECKOU COCTAaBJIAIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, POJIM XMMHUHU B TO3HAHUU SIBJICHUU TNPUPO/IBI,
B (OPMUPOBAaHWU MBIIIJIEHUS U KYJIbTYPbl JHYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAUMOMW ISl pelleHUs MPaKTUUYECKUX 3aJad U DKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJTHOU CpeIe;

BJIQJICHUE CUCTEMON XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIue
HOHATHSA (XUMHYECKHH 3JIEMEHT, aTOM, HM30TOI, S-, P-, d- 3JIEeKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKUCJICHUS, XHMHUYECKash CBs3b (KOBaJCHTHas,
WOHHAs, METaJUIMYECKasi, BOAOPOAHAs), KPUCTAIUNIMUECKAs PEIIETKA, TUIIbI XUMHUYECKUX
pEaKIun, pacTBOP, SJICKTPOIUTHI, HEAJICKTPOIUTHI, JIEKTPOJIUTHYECCKAS TUCCOLMALINS,
OKHCJIUTE]Ib, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOW PEaKIHH, XUMHYECKOE
paBHOBECHE); TCOPUU U 3aKOHBI (TEOPHS  BJICKTPOJMTHYCCKOW  JIMCCOIUAIUH,
nepuoanyeckuii 3akoH .M. MenpaeneeBa, 3aKOH COXpAaHEHHUSI MAcChl BEIIECTB, 3aKOH
COXPaHEHHS W TPEBPAIICHUS SHEPrUU MPH XMMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHMHUHM, MHUPOBO33PCHUYECKHE 3HAHMS, JICKAI[Me B OCHOBE
MOHUMaHUS TPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHX SIBJICHHH, (PAKTOJIOTHYECKHE
CBEJICHHUA O CBOMCTBAX, COCTaBE, MOJYYeHUHU U 0€30MacCHOM HCTOJIb30BaHUH BAXKHEHIITUX
HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHYECKON JICSITEIbHOCTH YEJIOBEKa,

c(hOpMHUPOBAHHOCTh yYMEHUM BBISBIATH XapaKTEpHbIE TMPU3HAKKA TTOHITHUH,
YCTaHABJIMBAaTh WX  B3aHUMOCBSA3b, HCIIOJB30BATH  COOTBETCTBYIOIIUE  MOHATHS
MPHU ONMCAHUY HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUI;
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cOpMUPOBAHHOCTh ~ YMEHUH  HUCHOJB30BATh  XUMHUYECKYI0  CHUMBOJIMKY
IUIsL  cOCTaBleHUs (opMylT BEHIECTB M YPaBHEHMM XMMHYECKUX PEAKLUH,
cucrematndeckyto HomeHknarypy (IUPAC) w TpuBmanmbHble Ha3BaHHS OTIEIBHBIX
HEOpPraHu4ecKux BellecTB (yrapHblid ra3, yrJICKHCIbIA ra3, aMMHUak, raméHas H3BeCTb,
HeraléHasi U3BECTh, TUThEBas COZA, MUPUT U JPYTrHe);

c(OpMUPOBAHHOCTh YMEHUU OMNpEEsATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAUMHEHUSX PA3JINYHOIO COCTaBa, BUJ XMMUYECKOW CBS3U
(koBaJIeHTHas, MWOHHAs, MeETaJJIM4YecKasi, BOAOPOJAHAs) B COCAMHEHMSX, THUII
KPUCTAUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAs, NOHHAS,
METaJUIMYECKasi), XapaKTep Cpeabl B BOJHBIX pACTBOPAaX HEOPraHMYECKUX COEAUHEHNN;

c(OpMUPOBAaHHOCTh YMEHUN YCTaHABIMBATh NPHUHAJIC)KHOCTh HEOPraHMYECKHUX
BEIIECTB MO WX COCTaBY K OMpeIeIEHHOMY Kiaccy/rpymnmne coenuHeHuid (MpocThie
BEUIECTBA — METa/Ibl M HEMETaJUIbl, OKCHJIbl, OCHOBaHWUS, KHUCJIOTHI, aM(oTepHbIe
TUJPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TEPUOJIMYECKOr0 3aKOHa
J.W. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBLHYIO U
POrHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHToB 1-4 mnepuonoB Ilepuoamdeckoil CHCTEMBI XHMHYECKHUX
anemeHToB J1.J1. MeHeneeBa, UCIOIb3Ysl MOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIHY,
«IHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTM HW3MEHEHHUS CBOMCTB
XUMHUUYECKUX DJIEMEHTOB M MX COCAMHEHUHM 10 nepuonam u rpynnaMm l[lepuonnueckon
cucteMbl xuMudeckux sinemenToB .M. Mennaeneena;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMHCHIBATH) OOIINE XUMHUUECKUE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  MOATBEPXKIAThH
CYLLIECTBOBAaHME TI'€HETHUYECKOM CBSI3M MEXJIy HEOPraHWYECKHMH  BELIECTBAMU
C MOMOUIBI0 YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIN;

cOPpMUPOBAHHOCTh ~ YMEHHUS  KJIAaCCU(PHUIMPOBATH  XUMHUYECKHE  PEAKIHH
[0 pa3MYHBIM TpU3HAKaM (YHCIy M COCTaBY PEArHpPYIOUIUX BEIIECTB, TEIUIOBOMY
ad¢deKkTy peakuuy, HU3MEHEHHMIO CTENEHEH OKHUCIIEHUS JJIEMEHTOB, OOpaTHMOCTH
PCaKIUy, YYaCTHIO KaTaIH3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBIISITh YPAaBHEHHS PEAKIHA Pa3TUYHBIX THUIIOB,
MIOJIHBIE M COKpAlIEHHBIE YpPaBHEHUS PEaKLIM MOHHOIO OOMEHA, YYWTBIBAasl YCJIOBMS,
IIPY KOTOPBIX 3TU PEAKLIHUU UAYT 10 KOHIIA;

chOpPMHUPOBAHHOCTh  YMEHHMH  TPOBOAUTH  PEAKIHUH,  MOATBEP)KIAIOIINE
Ka4E€CTBEHHBIN COCTAB Pa3JIMYHbIX HEOPTaHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKNUX BEILECTB;

c(OpMUPOBAHHOCTb YMEHUH  pacKpbIBATh CYIIHOCTb OKHCJIMTENBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIUI MMOCPEICTBOM COCTABJIECHHS 3JIEKTPOHHOrO OajlaHca 3TUX
pEeaKuunii;
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c(hOpMUPOBAHHOCTh YMEHHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakiuu OT Pa3IUYHBIX (HAKTOPOB; XapaKTep CMEIICHHUS XHMHUYECKOrO0 PaBHOBECHS
B 3aBHCHMOCTH OT BHelIHero Bo3zaeicTBus (npuniui Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMUUYECKUE MPOIECCHI, JIekKaIre
B OCHOBE IMPOMBIINLICHHOTO TIOJYYeHUSI CEpHOM KHUCJIOTHI, aMMHaKa, a TakxKe
c(hOpMUPOBAHHOCTH MIPEACTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U IKOJIOTHYECKUX
nmpoOjeMax XMMHUUYECKOTO MTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCIICHUS C UCTIOIb30BAHUEM TOHSTHUS
«MaccoBasi J10JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKHUX
peaKIusAX, MacChl BEIIECTBA WJIM 00BEMA ra30B MO MU3BECTHOMY KOJIMYECTBY BEIECTRBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIMM BEIIECTB, TEIJIOBOro 3¢ dekra
peaKIuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIuH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIIO/IaTh MpaBHJIA IOJIb30BAHUS XUMHUYECKOM
MOCYI0M 1 JTabopaTOPHBIM 000PYI0BAHKUEM, a TAK)KE MpaBuIa 00paIleHHs ¢ BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIIUSMH IO BBITIOJTHEHHUIO JJAO0OPATOPHBIX XUMUYECKHUX OTIBITOB;

chOpMUPOBAHHOCTh ~ YMEHHMM  IJIJAHUPOBaTh M  BBHINIOJHATH  XUMUUYECKUH
sKcrepuMeHT (pasjoKeHHe MEPOKCHIa BOJAOpPOJa B NPUCYTCTBHHM KaTajau3aTopa,
OMpe/ICICHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIWKATOPA,
BIIMSTHUE PA3JIMYHBIX ()aKTOPOB HA CKOPOCTh XMMUUYECKOW PEaKIMH, PEaKIMd UOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIUU Ha CyIb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHWUSI, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33124 1Mo TeMaM «MeTamb» U «HemeTtaibi»)
B COOTBETCTBHH C NMPABUJIAMH TEXHUKH O€30MACHOCTH MPH OOPAIICHUU C BEIICCTBAMHU U
Ja00paTOpHBIM  OOOpYAOBAaHHWEM,  MPEACTABIATH  PE3YIAbTaThl  XHUMHYECKOTO
JKcTiepuMeHTa B ¢GopMe 3alliMCH YPaBHCHHH COOTBETCTBYIOIIMX PEAKIUA |
(bopMyITHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,

chOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
HHpOpMAIIMIO, TOJIy4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (CpeacTBa  MacCOBOM
KOMMYHHUKAaIUH, VIHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MPABHIIA IKOJIOTHYECKH IEIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYOBOM JCATEILHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbS H
OKpY)KaloIllell MNPUPOJHON Cpelbl, OCO3HABaTh OIACHOCTh BO3JICHCTBUS Ha KUBBIC
OpTraHu3Mbl OMNpPECIEHHBIX BEIIECTB, MOHUMAass cmbica mokazatens IIJIK, moscHsaTh
Ha TpUMepax CIOCOOBl YMEHBIIEHHS M TPEIOTBPAIICHUS HX BPEIHOIO BO3ACHCTBHS
Ha OpPraHu3M YeJIOBEKa;

U1 OOYYarOIIMXCS C OrPAaHUYCHHBIMH BO3MOJYKHOCTSMH 370POBbSI: yMCHHE
MPUMCHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX II03HAHUS BEIISCTB U
XUMHUYECKHUX SIBICHUM;

JJIS CHETBIX M CIA0OBHUISIIUX OOYUYAIOIIMXCS: YMEHHE HMCIIOIb30BaTh peabedHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu Xumudeckux Gopmyit.
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10 KJIACC
HaumenoBanue
No KomnnuecTBo OCHOBHBIE BUIBI N€ATEILHOCTA
pa3iesoB U TEM [IporpammHoOe coniepkanue
/1 4acoB oOydJaronumxcs

y‘IG6HOFO nmpeamMeTa

Pa3nen 1. TeopeTrnueckue 0CHOBbI OPraHUYeCKOH XUMHHU

1.1

IIpenmer
OpPraHUYEeCKON XUMHHU.
Teopus cTpoeHus
OpPraHUYECKHUX
COeIMHEHUN

A.M. bytneposa

3

[Ipeamer opraHnyeCKON XUMUM:

€€ BO3SHUKHOBEHUE, PA3BUTHE U
3HAYEHUE B MOJTYYCHUU HOBBIX BEIIECTB
U MaTtepuanoB. Teopusi CTpoeHUs
OPraHUYECKUX COCTUHEHUHN

A.M. bytnepoBa, €€ OCHOBHbIE
nosiokeHust. CTpyKTypHbIEe (POpMYJIbI
OpraHuYeCKHUX BelIeCTB. [ oMmomorus,
n3omepusi. XUMHYECKast CBSI3b

B OPraHMYECKHUX COCTMHECHUSAX . KPATHbBIC
CBSI3H, G- U T-CBA3H.

[IpencraBieHue o KiaccupuKaruu
oprannyeckux BemectB. HomeHnknarypa
OPraHUYECKUX COCTUHEHUHN
(cucreMaTnyeckas) U TPMBHAIBHBIC
Ha3BAHUS BAKHEUIIIUX MIPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
DKCIIEPUMEHTAIBHBIC METOIbI U3YUCHHUS
BEILIECTB U UX MPEBPAILCHUM:

PackpbIBaTh CMBICIT N3y4aeMbIX
NOHATHH (BBISIBIISATH UX XapaKTEPHBIC
MIPU3HAKK), YCTAHABIIMBATh UX
B3aMMOCBSI3b.

[TprMeHSTh MOJI0KEHUS] TEOPUH
CTPOEHHMSI OPTraHMYECKUX BEIECTB

A. M. byrnepoBa i 00bsICHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI.

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOMN) GOPMYIT OPraHUIECKUX
BEIIECTB.

OmnpenensiTh BUIbI XUMUIECKON CBSI3H
(omuHapHBIE, KpaTHBIC) B OPraHUISCKUX
COCTMHEHUSX.

PackpeIBaTh poJib OpraHnue€CKON XUMUH
B TIPUPOJIC, XapaKTEPHU30BaTh €€
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e JleMOHCTpalUuu:

— O3HaKOMJIEHHUE ¢ 00pa3lamMu
OpPraHUYeCKUX BEIIECTB U MaTepHUaIaMu
Ha WX OCHOBE;

— OIBITHI 110 MPEBPAIEHUIO
OpPraHUYeCKUX BEIIECTB MMPH HArPEBAHUH
(raBeHUe, 00 yrIIMBaHUE U TOPEHUE).

e JlaGopaToOpHBIE OMBITHI:

— MOJCIIMPOBAHUE MOJICKYJT
OpPraHUYEeCKUX BEIICCTB

3HAYEHHE B )KU3HU YEIOBEKA,
WJUTIOCTPUPOBATH CBA3b C IPYTUMHU
HayKaMH.

HaGmronats 1 onmucwIiBaTh
JIEMOHCTPAIMOHHBIC OMBITHI; TPOBOAUTH
U OIHCHIBATH J1a00PATOPHBIC OTBITHI U
MIPAKTUYECKUE PabOTHI

Hroro no pazneny

Pasnen 2. YrieBoaopoabl

2.1 | IlpenenbHbie
YIJIEBOIOPOJIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTHYECKUN psifl. MeTaH u 3TaH —
MPOCTEHIIINE MPEACTABUTEIM aJKaHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
bU3uIeCKre U XUMHYECKHIE CBOWCTBA
(peakiuu 3aMeIEHUs U TOPEHNU),
HAXO0XJICHUE B IIPUPOJIE, TTOJTYICHHUE U
IIPUMEHECHUE

2.2 | HempenenbHble
YIJI€BOJOPOIBI:
QJIKCHBI, aJIKAUCHBI,
QJTKHHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUU PSAZl. DTUIIEH —
MPOCTEUIINN TPEACTABUTEND AJIKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dbu3nUecKre 1 XUMUYECKUE CBONCTBA
(peakmyu ruApUPOBAHHUS,
rajoreHupOBaHusl, TUpaTaluu,

PackpbIBaTh CMBIC U3y4aeMbIX
HOHATHH (BBISBIISITH UX XapaKTEPHBIC
MIPU3HAKH), YCTAHABIMBATh X
B3aMMOCBA3b, UCII0JIb30BaTh
COOTBETCTBYIOILLIUE MOHITHS

IIpU OMHMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHU OPraHNYECKUX
COCIUHECHUM.

Hcrnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpal€HHoM) (OpMyJT OpraHUUYECKUX
BEILIECTB.

VYcraHaBnmuBaTh NPUHAIC)KHOCTh
BEILIECTB K OMPE/ICIICHHOMY KJIacCy
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OKHCJICHHSI ¥ IOJIMMEPHU3ALIIN)
HaXOXXJIEHUE B MPUPO/JIE, MTOIyYEHHE U
IpUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u
MeTunoyraaueH-1,3, XuMudeckoe
CTpOEHHE, peaKius NoJUMEpHU3alny,
npUMeHEeHHe (JJ1s1 CHHTE3a
IPUPOITHOTO U CUHTETHYECKOTO
Kay4dyKa U Pe3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTHU
CTPOEHHUSI, TOMOJIOTHYECKUHN PSijI.
ALIETUJIEH — POCTEUIIIHNI
IIPEJICTaBUTEIb AJIKHHOB. COCTAB,
XUMHUYECKOE CTPOEHUE, PU3NUECKHE U
XUMHYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHMS, TAJIOTEHUPOBAHMS,
THPATAlUN TOPEHHS), HAXOXKICHUE

B IIPUPOJIE, NTOJIYUECHHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YIJI€BOA0POIBI

ApeHbI. 6EH30JI B TOJTYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
(bu3HUECKHEe ¥ XUMUYECKHUE CBOMCTBA
(peakiuy raJIOreHUPOBAHUS U
HUTPOBAHMS), TTOJTyICHHUE

U npuMeHeHue. Biusiaue Oen3ona

Ha OpPraHu3M 4YesioBeka. [ eHeTHyeckas
CBSI3b YIJIEBOJIOPOJIOB

YIJIEBOJOPOJIOB IO COCTaBy U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMAaTU4YECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIILHBIC HA3BAHUS
OTJICJIbHBIX MPEACTABUTEIEH
YIJIEBOJIOPOJIOB.

Onpenenars BUAbl XUMUYECKOUN CBSI3U
B MOJIEKYyJIaX YIrJ€BOJIOPO/OB,;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOU CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPaTHOCTH
KOBaJICHTHOM CBS3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI TOJTYUCHUST TUITMIHBIX
MIPEJICTAaBUTEICH pa3IUYHBIX KJIACCOB
yIrIIeBOA0pO10B (MeTaHa, 3TaHa,
STUIJICHA, alleTUJIeHa, OyTaaueHa -1,3,
O€H30I1a, TOJTyO0JIa).

BBISABISITE TEHETUYECKYIO CBSI3b MEXKIY
YIJIEBOJOPOJIAMU U TIOJATBEPKIATH €€
HaJIMYHU€ YPaBHECHUAMU
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIMHI C UCIIOJb30BAaHUEM

CTPYKTYPHBIX (POPMYIL.
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2.4

IIpuponnsie
UCTOYHHUKHU
YIJIEBOAOPOJOB U UX
nepepadoTKa

[Ipuponnsiii ra3. [lomyTHble HEPTAHBIE
ra3el. HeTh 1 €€ npoucxoxaeHue.
CnocoObI nepepaboTKu HEPTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUA,
KatanuTruaeckuil). IlpoaykTol
nepepaboTku HeTH, UX IPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHHBbIl yroib U IPOIYKTHI €TI0
nepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOBI
W3YUYCHUS BEILECTB

Y VX TIPEBPAILICHUN ;

e JlemoHCTpauuu:

— xosutekiuu «HedpTe» u «Yromp»;

— BugeodpparMeHT «BynkaHuzamus
PE3UHBI».

e JlaGopaTopHBIE OMBITHI:

— KauyeCTBEHHOE OIpEJEIICHUE YIiiepoaa
Y BOZIOPOJA B OPraHUYECKUX BELIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3iamMu
IJIaCTMACC, Kay4yKOB U PE3UHBI,

— MOJEJIIMPOBAHNUE MOJIEKYJ
YIJI€BOAOPOAOB U
rajgoreHONnpONU3BOAHBIX.

e [IpakTuueckue pabOTHI:

Ne 1. TlonyueHue 3TUsIeHa U U3YUCHUE
€r0 CBOMCTB.

XapakTepu3oBaTb UCTOYHUKHU
YIJIEBOJOPOIHOTO ChIPhs (HE(DTH,
IPUPOIHBIN a3, yrojb), CHOCOOBI UX
nepepadoTKH U MPAKTUYECKOE
MPUMEHEHHE T0JIy4aeMbIX MTPOTYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — MPOBECHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHUYECKOTO
9KCIIEPUMEHTA (J1a00paTOPHBIC OMBITHI U
NPaKTHYECKUE paOOThI).

CrnenoBatp npaBuiam 6e30MacHOM
paboTHI B JaOOpaTOpHH

MIPU UCTIONIB30BAHUN XUMHUYECKOM
noCy/bl U 000pyAOBaHUS, a TAaKKe
IpaBUJIaM 0OpaIlleHUs C BEIECTBAMU

B COOTBETCTBUHU C UHCTPYKIUSIMU
BBITIOJTHEHUS 1a00OPATOPHBIX OIMBITOB U
MPAKTUYECKUX pabOT MO MOTYy4ESHUIO U
M3yYEHUIO OPraHUYECKUX BEILIECTB.
[IpeacTaBasiTh pe3yabTaThl
AKCIIEpUMEHTA B (hopMe 3aITUCH
YPaBHEHUN COOTBETCTBYIOLINX PEAKIIAN
U JieJaTh BBIBOJbI HA KX OCHOBE.
[IpoBOIUTH BEIYMCIECHUS

JUISL OTIPEeIeNICHUs] MOJIEKYJIISIPHOM
(bopMyJIbl OpraHUYECKOr0 BEIIECTRA,
M0 YPaBHEHUIO XUMHUYECKON peakiinu.
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e Pacy€THble 3a1a4u:

— OIPEACIICHUE MOJIEKYIISIPHOU
(dhopMyJTbI OPraHUYECKOro BelecTBa

10 MacCOBBIM JOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB,

— pacy€Thl O YpaBHEHUIO XUMUYECKOM
peakuuu

CaMOCTOATENBHO TUIAaHUPOBATh U
OCYLIECTBIISITH CBOIO II03HABATEIIBH YIO
JeSATEIbHOCTh; IPUHUMATh aKTUBHOE
y4acTue B IpyNIoBOi ydyeOHOU
NesATeIbHOCTH

Uroro no pazneny 13

Pasnen 3. KucJsiopoacoaep:xamnye opranndeckue coeIMHeHUsI

3.1 | Criuptsl. Denon 3

[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METAHOJI U TAHOJI, XUMUYECKOE
cTpoeHue, GU3NIeCKue U XUMUIECKHE
CBOMCTBA (peakiuy ¢ aKTUBHBIMU
MeTaJlJlaMH, TaJI0r€HOBOI0POIaMHU,
ropeHue), npuMeHenue. Bogopoanas
cBs3b. Pu3nonornyeckoe NeicTBUE
METaHOJIa U TaHOJIa HA OPraHU3M
YyeJI0BeKa.

MHoOroaToMHbI€ CIIUPTHI: dTUIICHTIIUKOJIb
Y TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
bU3UIECKHe ¥ XUMHYCCKHIE CBOWCTBA
(B3auMoIeHiCTBHE CO IICIOUHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! peaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
DU3NOIOrNYEeCKOe ICHUCTBUEC

Ha opra"usm uejoBeka. [I[pumenenune
TJIMIEPUHA U dTUJICHTJIUKOJIA.

PackpbIBaTh CMBICIT N3y4aeMbIX
NOHATHH (BBISIBIISATH UX XapaKTEPHBIC
MPU3HAKK), YCTAHABIMBATH X
B3aMMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIUE TTOHSITHS

IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHNYECKNUX
COCIUHEHUI.

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIEHHOMN) GOPMYIT OPraHUIECKUX
BEIIIECTB.

YcTaHaBmMBaTh IPUHAJIC)KHOCTD
BEIIECTB K OMPEIETICHHOMY KJIAcCy

M0 COCTaBY M CTPOCHHIO, HA3bIBATh MX
M0 CHCTeMAaTHYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUATHHBIC HA3BAHUS
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®enoi. CTpoeHne MOJIEKYJIB,
¢usnYecKue 1 XUMHUYECKHE CBOICTBA
¢denona. TokcuuHOCTH (heHOoNa, ero
dbusnomornuecKoe AenucTBIe

Ha opraHu3M denoBeka. [[pumenenue
dbenomna

3.2

Anbaeruasbl.
KapOoHOBbIE KUCIIOTHI.
CrnoxxHbie 3Qupbl

Anpaeruas: GopMalibICTUl U
areTaNbeTul, XHMUYECKOE CTPOCHHE,
(bu3HYeCKHEe ¥ XUMUYECKHUE CBOMCTBA
(peakiux OKHUCICHHS W BOCCTAHOBJICHHS,
KauyeCTBEHHBIC PEAKIIVH ), IOJTYICHHUE U
IPUMEHCHHE.

OIHOOCHOBHBIE MPEICTLHBIE
KapOOHOBBIE KHUCJIOTHI: YKCYCHAs
KHCJIOTa, XUMHUYECKOE CTPOCHUE,
bU3uYeCKre U XUMHYECKHIE CBOWCTBA
(oOmIue CBOMCTBA KUCIIOT, PEaKIus
STepU(pHUKAIINN), IOJTYICHUE U
npuMeHeHne. CTeapuHOBas U OJICHHOBAS
KHCJIOTBI KaK MPEICTABUTEIIN BBICIITUX
KapOOHOBBIX KHCJIOT. MblIa KaK COJIA
BBICIITUX KapOOHOBBIX KHCIIOT, X
MOIOIIIEe NCUCTBUE.

CnoxxHbIe 3QUPBI KaK MPOXU3BOIHBIC
KapOOHOBBIX KHCJIOT. [ muponm3
CHOXHBIX 3pupoB. XKupsr kak

OTJECTBHBIX Mpe/ICTaBUTENEH
KUCIIOPOACOAEPKAIIUX COETUHEHU M.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKHUe U
XUMHYECKHUE CBOMCTBA, BaKHEHUIIINE
CIOCOOBI MOJTYUESHUSI TUTTMYHBIX
npeACTaBUTENel pa3InYHbIX KIaCCOB
KUCJIOPOACOAEPKAIIUX COSTUHEHNUN
(MeTtaHoJIa, 3TAaHOIA, TJIMIECPHUHA,
dbenona, popmanbaeruia,
areTaabJAeTruaa, YKCYCHONU KUCTIOTHI,
TJIFOKO3bI, caxapo3bl, Kpaxmala,
ICJIFOJIO3bI); BBIABIISATH T€HETHYECKYIO
CBA3b MEXY HUMH M TTOJATBEPKIATH €€
HaJIMYU€ YPAaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
peakiui ¢ MCHOJIb30BAHUEM
CTPYKTYPHBIX (POPMYIL.

OnuceIBaTh COCTaB, XMMHYECKOE
CTPOCHHME U NMPUMEHECHHUE KUPOB,
XapaKkTepu30BaTh UX 3HAUYCHUE

JUISL )KU3HEICSATEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIMACHOCTH BO3JCHCTBHS
Ha JKMBBIE OpPraHU3MBbl OINPEICTICHHBIX
OpraHUYECKHUX BEIIECTB, MOSICHATH

Ha MpUMepax CrocoObl YMEHBIIICHUS

31



denepanbhas padbouas nporpamma | Xumus. 10-11 kinaccer (0a30BbIi ypOBEHB)

IIPOU3BOHBIE TJINLIEPUHA U BBICILIAX
KapOOHOBBIX KHCIJIOT. [ MIpOnu3 )KUpoB

3.3

YriaeBoasl

VYrieBobl: cocTaB, KiaccupUKaIus
yriieBoa0B (MOHO-, TU- U
noJmcaxapuisr). [ roko3a —
MPOCTENIINI MOHOCAXapU:
OCOOCHHOCTH CTPOCHUSI MOJIEKYJIBI,
dbu3nYecKre U XUMUUECKHE CBOMCTBA
TJTFOKO3bI (B3aUMOASHUCTBHUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHaYHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccranoBienue, OpoKeHHE
IJIFOKO3bI), HaX0XICHHE B IPUPO/IE,
IIPUMEHEHHE TIIFOKO3bI, OMOJIOTHUecKast
POJIb B KU3HEIECSITEILHOCTA OpraHru3Ma
yenoBeka. PorocunTe3. OpyKTo3a Kak
H30MEDP TJIFOKO3BI.

Caxapo3za — npeicTaBUTENb
JMCcaxapu0B, TUAPOIU3 caxapo3bl,
HaXO0XKJICHUE B IPUPOJIC U NMPUMEHEHHUE.
Kpaxmain u 1ieyuirosiosa Kak NpupoIHbIe
MOJIMMEPHI. CTPOECHUE Kpaxmalia u
IEJUTIOJIO3BI, PU3UYECKUE U XUMHUCCKHC
CBOICTBa KpaxMasa (TUAPOIIU3,
KaueCTBCHHAS PEAKIIUs C HOIOM).
DKCIEpUMEHTAIBHBIC METOIbI U3YUCHHUS
BEILIECTB U UX MPEBPAICHUM:

Y IIPEAOTBPALLEHHS UX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bl I03HAHUS — IPOBEJICHHUE,
HaAO0JII0ICHUE U ONTMCAHUE XUMHUYECKOTO
IKCTIEPUMEHTA (J1a00paTOpHBIC OMBITHI U
NpaKTUYECKUE padoThI).

CrnepnoBatp npaBuiamMm 6e30macHoOn
paboThI B TabopaTopuun

IIPU UCIIOJIb30BAHUHN XUMHUYECKOU
nocy/bl U 000pyA0BaHUS, a TAaKkKe
IpaBUJIaM 0OpaIlleHUs C BEIECTBAMU

B COOTBETCTBUH C MHCTPYKLUSIMHU
BBITIOJTHEHUS JTa0OPATOPHBIX OIBITOB

U IPAKTUYECKUX paboT MO MOTYyYEHUIO
Y U3YYEHUIO OPraHUYECKHUX BEILIECTB.
[IpeacTaBasiTh pe3yabTaThl
AKCIIEpUMEHTA B (hopMe 3amucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIIAN
Y JI€JIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIYMCIICHUS

JUTSL OTIPEEIICHUST MOJIEKYJIIPHOM
(opMyJIBl OPraHUYECKOr0 BEIIECTBA,

10 YPaBHEHHUIO XUMUYECKON pEaKI1H.
CaMOCTOSITENIbHO NTAHUPOBATh U
OCYILIECTBIATH CBOK ITO3HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh aKTUBHOE
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e JlaGopaTopHbBIE OMBITHI:

— TOPEHHE CIHPTOB;

— B3aUMOJICHCTBHE TIUIEPUHA
¢ ruapokcuaom meau(ll);

— Ka4YCCTBCHHBIC PCAKIINHN AJIbJACTHUI0B

(oxuCIIeHHEe aMMHUAYHBIM PaCTBOPOM
okcuza cepedpa u TUAPOKCHIOM
meau(Il));

— BBaHMOHCﬁCTBHC KpaxMmalia ¢ HOJO0M.

e [IpakTruyeckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa yKCYCHOM
KHCJIOTBI.

e PacuérHble 3a1aun:

— OIIPEACIICHHE MOJIEKYJIIPHOU
(opMyJIBl OpraHMYECKOr o BEIeCTBa
110 MACCOBBIM J0JISIM aTOMOB
XMUMHYECKUX JIEMEHTOB U 110 Macce
(00BeMy) IPOAYKTOB CrOPAHUS;

— pacy€Thl IO YPABHEHUIO XUMUYECKON

peakuuu

y4acTue B IpyNIoBOi ydeOHOU
JESATEIbHOCTU

Hroro no pazneny

13

Pa3znen 4. A3orconepxainye OpraHnyecKue coeJuHeHUs!

4.1

AMUHBL.
AMWHOKHUCIIOTEI.
benkn

3

AMWHBI: METWJIAMUH — ITPOCTEUILINAN
IIPECTABUTEIIb AMUHOB. COCTaB,
XUMHYECKOE CTpOCHUE, (HU3NIEecKue u
XHUMHYECKHE CBOWMCTBA (peakiuu

PackppiBaTh CMBICIT H3yd4aeMBbIX
NOHATUH (BBISABIISITH MX XapaKTEPHBIC
MPU3HAKHN), YCTAHABIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BaTh
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C KHACJIOTaMU U TOPEHUs), HAX0XKJICHHE
B IIpUPOAE. AMHUHOKHUCIIOTHI KaK

aMdoTepHbIe OpraHUYeCKUEe COSTUHEHUS.

du3NYeCKUEe U XUMHUYECKHE CBOMCTBA
aMHHOKHUCIIOT (Ha IpUMeEpe TIUIMHA).
buonornueckoe 3HaueHne aMHHOKHUCIIOT.
CuHTE3 IENTHIOB.

benky kak mpUpOIHBIC TTOJIUMEPHI.
[lepBuyHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0€IKOB. XUMUYCCKUE
CBOMCTBA OCIIKOB: THIAPOJIH3,
JeHaTypalysi, KaueCTBCHHBIC PEaKIIUU
Ha OEJIKHU.

DKCIIEpUMEHTAIIBHBIE METOABI U3YICHHUS
BEIIIECTB U UX MPEBPAICHUI:

e J/lemoHCTpauuu:

— JeHaTypaliys 0eJIKOB IIPU HarpeBaHUH,
— I[BETHBIE PEaKIMHU OCIIKOB

COOTBETCTBYIOLINE MMOHATUS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPraHuYECKUX
COCUHEHUN.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHOMN) GOPMYIT OpraHUuYECKUX
BEILIECTB.

OnpenensiTe TPUHALIEKHOCTD BEIIECTB
K OIPEAEICHHOMY KJIACCY 10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

M0 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJAUTH TPUBHUAIIbHBIE HA3BAHUS
OTJEIbHBIX MPEICTABUTEIEH.
XapaKTepu30BaTh COCTaB, CTPOEHUE,
IpUMEHEHHE, PU3NIECKUEC U
XUMHYECKHE CBOMCTBA, BaKHEHUIIINE
CIIOCOOBI IOJTY4€HHSI TUHITMYHBIX
IIPEACTAaBUTEIICH a30TCOACPIKAILNX
coeMHCHN (METHIIaMUHA, TIIUIIHHA,
OCIIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHbBIE CBOWCTBA O€JIKOB; MOSICHATH
Ha MpUMepax 3HaueHue OeNKOB

JUISl OpraHu3Ma 4eJIoBeKa.
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Hcrnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl TO3HAHUS — HA0JII0AATh U
OIMCHIBATH AEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOCTOATENBHO TUIAaHUPOBATh U
OCYILIECTBIIATH CBOIO ITI03HABATEIILHYIO
JEATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpyNnoBoi ydyeOHOU
JEATEIbHOCTH

Hroro no pazneny

3

Pa3nen. 5. BeicokoMos1eKyJIsipHbIE COeIMHEHUSI

5.1

[Tnactmaccer.
Kayuyku. Bonokna

2

OCHOBHBIE TTOHATHSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHU:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJUMEpPU3ALUH, CPEHSIS
MoJIeKyIsipHast Mmacca. OCHOBHbIE
METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJTUMEPHU3ALINS U
MTOJIMKOHICHCALIHSL.

[ImacTmacchl (OJIMATUIIEH,
MOJIUTIPONUIICH, TOJIMBUHWIXIIOPU,
noyrctupod). HatypaibHbIi U
CUHTETHYECKUE KaydyKH
(OyTaIMeHOBBIH, XJIOPOIPEHOBBINA 1
U30IPEHOBBIN). BonokHa: HaTypasbHbIE
(xJ10TI0K, TIEPCTH, IIENK),
UCKYCCTBEHHBIC (AI[ETaTHOE BOJIOKHO,

BnaneTs n3ydaeMbIMH XUMUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4aeMbIX OHSATUM U IPUMEHATH 3TU
MIOHATHS NPU ONKMCAHUU COCTaBa U
CTPOCHHUS BHICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM.

Hcrnonb30BaTh XUMUUYECKYIO CHUMBOJIMKY
JUISL COCTaBJICHUS CTPYKTYPHBIX (popmMyIT
BEILIECTB U YPABHEHUN PEaKLIMI
MOJIMMEPHU3ALINH U TTOJTUKOHICHCAIINH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4YKOB,
HanboJiee pacIpOCTPaHEHHBIX BUJIOB
MJIaCTMACC, BOJIOKOH; TPUMEHEHUE
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BUCKO32a), CHHTETHYECKHUE (KallPOH U
JaBcaH).

OKCIIEPUMEHTAIBHBIE METOBI U3YUECHUS
BEILIECTB U UX IPEBPAILICHUN!

e JleMOHCTpauuu:

— O3HaKOMJIEHHE ¢ 00pa3lamMu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, Kay4yKOB

B PA3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HA0JII0AATh U
OIKCHIBATh AEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT

Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KonuuectBo OCHOBHBIE BUIBI N€ATEILHOCTA
pa3iesoB U TEM [IporpammHoOe coniepkanue
n\n 94acoB 00y4arOIINXCs

y4eOHOro IpeIMeTa

Pasnen 1. TeopeTuueckue 0CHOBbI XUMUM

1.1

CtpoeHune aToOMOB.
[Tepunognueckuit
3aKOH U
[Tepunonnueckas
CHUCTEMa XUMUYECKUX
3JIEMEHTOB

J1.1. MeHneneena

3

Xumuueckuii dnemeHT. AtoM. CocTas
aToMa, U30TOMbL. DJIEKTPOHHAs
000109Ka. DHEPreTUYeCKNe ypOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amementsr. OcobeHHOCTH
pacripeiesieHust JJIEKTPOHOB

0 OPOUTAIIAM B aTOMax MajbIX U
OOJIBIITNX TIEPUOIOB. DIEKTPOHHAS
KOH(UTypaIust aTOMOB.
[lepnoguueckuii 3aK0H 1
[Tepuoauueckas cucreMa XMMHUYECKUX
sanemenToB JI. 1. MennaenceBa. CBs3b
MEPUONYECKOr0 3aKOHA U
[leproauyueckoit CUCTEMBI XUMHUUECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpUEH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYCCKUX
AJIEMEHTOB M 00pa3yeMbIX UMM TTPOCTHIX
U CJIO)KHBIX BEIIECTB IO TPYINaM U
nepuojaM. 3HaYEHHUE MEPUOIUIECKOTO
3aKOHA M CUCTEMBI XUMHUYECKHUX

PackpbiBaTh CMBICIT H3y4aeMBbIX
NOHATHH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKHU), YCTAHABIMBAThH UX
B3aHMOCBS3b.

PackpbiBaTh CMBICIT IEPUOIUUECKOTO
3akoHa JI. 1. MeHneneera u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIOULYIO,
OOBSCHUTEIBHYIO U TTPOTHOCTUUYECKYIO
byHKIHH.

XapakTepu3oBaTh FJIEKTPOHHOE
CTPOCHHE ATOMOB XMMHUYECKUX
s1eMeHTOB 1-4 nepuoioB, UCTIONIB3YS
HOHATHUSA S-, P-, d-2JIEKTPOHHBIC
OpOUTaIIH, IHEPTETUUECKUE YPOBHU.
OOBIICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COCIMHECHUN

0 TIeproAaM | Tpymmam
[Teprnonnyeckor CUCTEMBI

J. . MenpaeneeBa
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sneMmeHToB J[.11. Menneneena

B Pa3BUTHUU HAYKHU.

OKCIIEpUMEHTAIIBHBIE METObI U3yUECHUS
BEILIECTB U UX IPEBPAILICHUN!

e JleMOHCTpauuu:

Bunpl Tabmun «llepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHoroobpasue
BEIIECTB

CTpOQHI/Ie BCIICCTBA. XHUMU4YECKas CBA3b.

Bupl (koBasieHTHas HEMOJISIPHAS U
NoJIIpHasi, MOHHAs, MEeTaJUTMUeCKas) U
MEXaHU3MBbI 00pPa30BaHUSI XUMUYECKOU
cBs13u (OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIN ). BomopoaHas cBA3b.
BaneHtHOCTB.
DIEeKTPOOTPULIATENBHOCTh. CTENEHD
okucyeHus1. KaTHOHBI M1 aHUOHBI.
BemecTBa MOJIEKyISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHMUSL.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTRBA.
TuIbl KPUCTATUTMYECKUX PEMIETOK U
CBOICTBA BEIIECTB.

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctrnanabie pactBopbl. KonnuecTBeHHBIE
XapaKTepUCTUKH PacTBOPOB (MaccoBas
JIOJIs1 BEIIECTBA B PacTBOPE).

PackppiBaTh CMBICIT H3y4aeMbIX
NOHATHH (BBIACIATH UX XapaKTEPHbBIC
MIPU3HAKK) U IPUMCHSTh 3TH ITOHATHUS
MIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIICCTB, 11 00OBICHEHUS OT/IEIbHBIX
(haKTOB U SIBJICHUH.

OmnpeaensiTh BUJIBI XUMHUYECKON CBSI3U
(KOBaJICHTHOM, HIOHHOM,
METAJUTNYECKOM, BOJOPOTHOI)

B COCIMHEHUSAX; THUIT KPUCTATTHYECKOM
PEIIETKH KOHKPETHOTO BEIIECTRA.
OrnpenenaTs BAJICHTHOCTh U CTEIICHB
OKHCJICHUS] XUMHUUYECKHUX DJICMECHTOB

B COCJIMHEHUAX PA3JIMYHOTO COCTaRBA.
[TpoBOIUTH BBEIYHMCIICHUS

C WCIIOJIb30BAHUEM TOHITHS «MacCOBas
JIOJIsl BEIIECTBA B PaCTBOPE».

Branets n3ydaeMbpIMU XUMUYECKUMU
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Knaccudukanus HeopraHmueckux
coequueHu. Homenkiarypa
HEOPraHWYECKUX BEIIECTB.
OKCIIEpUMEHTAIIBHBIE METObI U3YUECHUS
BEILECTB U UX IPEBPAILICHUN!

e JleMOHCTpauuu:

— MOJIEJIM KPUCTAIIMYECKUX PELIETOK.
e Pacu€THble 3a1a4n:

— PpAacueThl C UCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 10J1s1 PACTBOPEHHOTO
BEILIECTBA»

1.3

XUMHUYECKUE
peaxkuuu

Xumudeckas peakius. Knaccudukamms
XUMHUUYECKUX PEAKIINI B HEOPraHUUECKOM
Y OpraHN4eCKON XUMUM. 3aKOH
COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHUA U IIPEBPALICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIUIX.

CxopocTh peakiiuu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX akTopoB. OOpaTrMbIe
peakuuu. XUMUYEeCKOEe PaBHOBECHE.
DaKTOpHI, BIUSIONINE HA COCTOSHUE
XUMHUYECKOTO PaBHOBECHS.

[Tpunnmn Jle [laTensbe.
DNIEKTPOIUTHYECKAsT TUCCOIHAIINS.
CunbHble U cradble 5ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCAs,
HEeUTpaibHas, 1meaouHast. BogopoaHblii

MTOHATUSIMU.

OOBSICHATH 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW PEAKIIMHU OT Pa3InYHbBIX
(bakTopoB.

Onpenenars XxapakTep CMEUICHUS
XUMHUYECKOTO PaBHOBECUS

B 3aBUCHMOCTH OT BHEILLIHETO
Bo3zaeicTBus (mpunuun Jle latense).
CocTaBiATh ypaBHEHUS PEAKIIUI
pa3IMYHBIX TUIIOB; TIOJIHBIE U
COKpAIIEHHBIE YPABHEHUS PEAKIUN
MOHHOI'0 0OMEHA, YUUTHIBAsI YCIOBHUS,
IIPY KOTOPBIX ITU PEaKLUUA UAYT

JI0 KOHIIA.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbBIE
METO/IbI II03HAHUSI — ITPOBEICHUE,
HAOJIOICHUE W OMTMCAHUE XUMHUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, MPAKTUYECKUE
paboTHI): IO OIPEIEIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKLUN
MOHHOTO 0OMEHA, BIUSHUIO Pa3IMYHBIX
(aKTOpOB Ha CKOPOCTh PEAKILIMM.
CrnenoBaTh MpaBUIIaM MOJIb30BAHUS
XUMUYECKON MOCyI0M U 1abOpaTOPHBIM
000pyIOBaHUEM.

[IpencraBnsaTh pe3ynbTaThbl

39



denepanbhas padbouas nporpamma | Xumus. 10-11 kinaccer (0a30BbIi ypOBEHB)

nokasareins (PH) pactBopa. Peaxnun
MOHHOTO OOMEHA B OpraHUYeCKOU U
HEOPraHUYECKON XUMUH.
OKuUCIUTENbHO-BOCCTAHOBUTEILHBIE
peakiuu. [loHsiTue 00 A7E€KTpOIU3E
pacIuiaBoOB U pacTBOPOB COJICH.
[Ipumenenue anexkTponusa.
DKCNEPUMEHTAIBHBIE METOIbI
W3Yy4CHUS BEIIECTB U X MPEBPAIlCHUI:
e JleMOHCTpaluu:

— pasnokeHHe NepoKCcHUaa BOAOPOaa
B IIPUCYTCTBUHU KaTaJIN3aTOPA.

e JlaGopaTOpHbBI€ OMBITHI:

— IPOBEICHUE PEAKLIUNA HOHHOTO
oOMeHa;

— ONPEAEIIEHUE CPENIbl PACTBOPOB
BEILIECTB C MIOMOIIBIO YHUBEPCAIBHOTO
VHJIUKATOpa.

o [IpakTryeckue paboOTHI:

Ne 1. Bnusiaue paznuyaHbIX (pakTopoB
Ha CKOPOCTb XMMHUYECKOU PEAKLINH.

e PacuéTHrle 3agaun:

— pacyeTsl 10 YPaBHEHHUSIM XUMUYECKUAX
peaxkiu, B TOM 4YUCIIe
TEPMOXUMUYECKUE PACYETHI

XUMUYECKOT0 IKCIepuMeHTa B popme
3aIMCH YPAaBHEHUH COOTBETCTBYIONIUX
peakuuii U JenaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOANTE BEIYHMCIICHUS

110 YPaBHCHUSAM XUMHUYCCKUX PEAKITHH,
B TOM YHCJIC TCPMOXHUMHUYCCKUE
pacu€Thl

Hroro no pazneny

13
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Pa3nen 2. Heopranmueckasi XuMusi

2.1

MeTtasuiel

6

Meramisl. [lonoxeHnue meramioB

B llepuognueckoi cucTeMe XuMHUYECKUX
37eMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtajuioB. O61ue pru3nIecKre CBONCTBA
MeTauioB. [IpuMeHeHne MeTaIoB

B OBITY, IpupoJie U TexHuke. CraBel
METaJUIOB. DIEKTPOXUMHUUYECKUIN PsIJT
HanpsHKeHU MeTauioB. O01ue crnocoos!
MoJydeHus: MeTasioB. Kopposus
MeTaioB. CrocoObl 3aIUThI

OT KOPPO3HUHU.

OO6mas xapakTepucTUKa METAIJIOB
rnaBHbIX moarpymn (IA-rpymma,
l1A-rpymma) Ilepuoandyeckoi CHCTEMBI
XUMHYECKUX DJIEMEHTOB. AJIFOMUHUH.
AM@oTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHHSL.

OO6mrast XxapakTepUCTUKa METAIJIOB
no6ouHbIX oarpymi (b-rpyrm)
[leprnonnueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€[lb, LINHK, XPOM, JKEJIE30.
Baxueiimme coequHEHUsT METAJUIOB
(OKCHIIBI, THIPOKCHUJIBI, COJIH).
DKCTIEPUMEHTAIIBHBIE METOIbI U3YUCHHUS
BEILIECTB U UX MPEBPAILCHUM:

PackpbIBaTh CMBICIT U3y4aeMbIX
NOHATUH (BBIAEIATH UX XapaKTCPHbBIC
MPU3HAKW) U IPUMEHSITh 3TH TOHITHUS
MIPU OMUCAHUU COCTaBa U CTPOECHUS
BEIIECTB, 111 OOBSICHEHUS OT/IE/IbHBIX
($haKTOB U SIBJICHUH.

OOBSCHITH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JICMEHTOB —
METAJJIOB U UX COCIMHEHUM C yUETOM
CTPOCHMSI UX aTOMOB U TTOJIOKEHUS

B I[lepuognueckoit cucreme
XUMHAYECKUX 3JI€MEHTOB

. . Menneneena.

XapakTepu3oBaTh (OIMUCHIBATH) OOIIIHE
XHMHAYECKHE CBOMCTBA METAJIOB, X
BAKHEUIINX COCTMHECHUN, TTOATBEPK A
ATO ONMHMCAHHUE TPUMEPAMHU YpPaBHEHU I
COOTBETCTBYIOIINX XUMHUYECKHX
pEeaKUnii; TPUMEHEHUE METAJIJIOB

B PA3JIMYHBIX 00JIACTSIX, a TAKKE
HWCHOJb30BaHUE UX JIJIS CO3TaHUS
COBPEMEHHBIX MaTE€pHaJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJLIOB
OT KOPPO3UH.

PackpbIBaTh CyIIHOCTh OKHUCIUTEIHHO-
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e JleMOHCTpalUuu:

— KoJuteKusl «MeTasuibl U CIUIaBbI».

e JlaGopaTopHbBIE OMBITHI:

— B3aUMOJEHCTBUE TUAPOKCHIA
AJIOMUHHMS C PACTBOPAMH KUCIIOT U
ICJIOUECH;

— KayeCTBEHHBIC PEAKI[MN HA KATUOHBI
METaJUIOB.

e [IpakTnyeckue paboOTHI:

Ne 2. PenreHue skcriepuMeHTaIbHBIX
3a1a4 no reme «MeTtasuibi».

e PacuérHble 3a/1auu:

— pacyeTsl Macchl (00beMa, KOJIMYecTBa
BEILECTBA) MPOAYKTA PEAKLIUH, ECIH
OJIHO M3 BELIECTB JaHO B BUJE PacTBOpa
C OIPENIEIICHHON MAacCCOBOM J0JIEH
PacTBOPEHHOTI'O BEIIECTBA

BOCCTaHOBUTEIIBHBIX PEAKIIHI
IIOCPEICTBOM COCTABJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX peakUuu.
IIpoBoguTh peakuuy,
MOATBEPKIAIOIINE XAPAKTEPHBIE
CBOMCTBA N3y4aeMbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MMYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUS — MPOBEJICHHUE,
HaAOJI0/IEHNE U ONTUCAaHNE XUMHUUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a060paTOpHBIE OMBITHI, MPAKTHUECKHUE
paboThI).

[IpeacTaBasiTh pe3yabTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B hopme
3alUCU YPaBHEHUN COOTBETCTBYIOIIMX
pEeaKunii U AenaTh BBIBOJBI HA UX
OCHOBE.

CnenoBaTh MpaBUIIaM MOJIb30BAHUS
XUMHUYECKOMN MOCYIOi 1 1a00paTOPHBIM
000pyIOBaHUEM.

[IpoBOAUTH BBIYMCIICHHS

10 YPaBHEHUSIM XUMHUUYECKHX PEAKLIUM.
CaMOCTOSTENIbHO UTAHUPOBATh U
OCYILIECTBIATH CBOK ITO3HABATEIILH YIO
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JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpyNIoBOi ydyeOHOU
JESATEIbHOCTU

2.2

HemeTtaiel

Hemeramisl. [lonoxxeHue HemeTanaos

B llepuognueckoin cucTeMe XuMHUYECKUX
aneMmeHToB J[.M1. MenaeneeBa u
O0COOEHHOCTH CTPOCHUSI AaTOMOB.
DU3NYECKUE CBOMCTBA HEMETALIOB.
ANOTpONusl HEMETAIIOB (Ha MpUMEpPE

KUCJIOpo/ia, cepbl, pocdopa u yriiepoaa).

XHUMHUUYECKHE CBOMCTBA BaKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yrieposa u KpeMHU).
Oxcuasl HEMETaJIO0B.
Kucnoponcoaepsxaiiye KUCIOTHI.
Bopopoassie coennHeHus
HEMETAJUIOB.

DKCIEPUMEHTAIBHBIE METOIBI
V3YYEHUS BEIIECTB

Y UX MIPEBPAILICHUIA:

e JleMOHCTpauuu:

— o0pa3ipl HEeMETAJIOB,;

— B3auMMOJICHCTBUE MEJU C a30THOM
KHUCJIOTOM Pa3IMYHON KOHIEHTPALIUH.
e JlabopaTopHbIE€ ONBITHI:

— Ka4eCTBEHHbBIC PEaKIIM1 Ha aHUOHBI U
KaTHOH aMMOHHMSI.

PackpbIBaTh CMBICIT U3y4aeMbIX
NOHATUH (BBIACIATH UX XapaKTCPHbBIC
MPU3HAKW) U IPUMEHSITh 3TH TOHITHUS
MIpY OMUCAHUU COCTaBa U CTPOECHUS
BEIIECTB, I OOBSICHEHHUS OTIE/IbHBIX
($haKTOB U SBJICHUH.

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJJIOB M UX
COCAMHEHUH C YUETOM CTPOCHUS UX
aTOMOB H ITTOJIOKEHHUS

B Ilepuognueckoit cucreme
XUMHAYECKUX 3JIE€MEHTOB

. . Menneneena.

XapakTepu3oBaTh (OIMUCHIBATE) OOIIIHE
XHUMHAYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEUIIMX COCTMHECHUN, TTOATBEPK A
3TO ONMUCAHHE NTPUMEPAMU YPABHEHHU I
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKui.

XapaKTepu30BaTh BIUSIHUE HEMETAIIIIOB
1 UX COCITMHECHUH Ha JKUBBIC
OpraHu3Mbl; ONMMMCHIBATh MIPUMEHECHUE

B PA3JIMYHBIX 00JACTIX MPAKTUYECKOU
JICATEIIbHOCTH YEJIOBEKA.
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e [IpakTnyeckue pabOTHI:

Ne 3. Penrenue sxcriepuMeHTaIbHBIX
3aza4 1o reMe «Hemeramns».

e PacuérHble 3a1auu:

— pacyeTbl MacChl BEIlIECTBA

Wik 00beMa ra3oB MO0 U3BECTHOMY
KOJIMUECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO U3 YYaCTBYIOLIUX

B PEAKIIMU BEUIECTB; PACUEThl MacChl
(oOBema, KoIMYecTBa BELIECTBA)
IPOAYKTOB PEAKIIMH, €CIIU OJTHO

U3 BEILECTB UMEET IPUMECH

2.3

CBs13b
HEOPTraHWYECKUX U
OpPraHUYECKHUX
BEIIECTB

Heopranuueckue u oprannueckue
kucnotel. Heopranuueckue u
OpraHnyeckue oCHOBaHUA. AM(OTepHbIE
HEOPraHMYECKHE U OPraHuYECKUe
coenuHeHus. ['eneTnueckas CBs3b
HEOPraHUYECKUX U OPraHUYEeCKUX
BELIECTB

[ToaTBepxkaaTh CylIeCTBOBAHUE
IEHETUYECKOM CBS3U MEKIY
HEOPraHWYECKMMHU BEILLIECTBAMU

C IIOMOILBIO YPaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX
pEaKIUH.

PackppIBaTh CyIIHOCTb OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUN
IIOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX pPeakluu.
IIpoBoguTh peakuuy,
ITOATBEPKIAIOLINE XapaKTEPHbIE
CBOMCTBA U3y4aeMbIX BEILECTB,
pPacIiO3HaBaTh ONBITHBIM IyTEM
AHUOHBI, IPUCYTCTBYIOLINE B BOJHBIX
pacTBoOpax.

Hcrnonp30BaTh €CTECTBEHHO-HAYUHbBIE
METO/IbI II03HAHUSI — ITPOBEICHUE,
HaOJII0/IEHNE U ONTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBIThI, IPAKTUYECKHE
paboThI).

[IpencraBnsaTh pe3ynbTaThbl
XUMHYECKOT0 IKCIIEPUMEHTA B (hopMe
3aIIMCU yPaBHEHUHN COOTBETCTBYIOIIMX
peaKunii U JenaTh BBIBOJIBI HA UX
OCHOBE.
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CreroBaTh NMpaBWIaM IOJIb30BAHHUS
XUMHUYECKOU MOCYI0N 1 Ta00paTOPHBIM
000pyI0BaHUEM.

[IpoBOINUTH BEIYMCIIEHUS

10 YPaBHEHUSM XMMHYECKUX PEAKIIUM.
CaMoCTOATENBHO TUIAHUPOBATh U
OCYLIECTBIIATH CBOO ITI03HABATENBH YIO
JEATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpyNmnoBoi yueOHOMH

NeATeIIbHOCTH
Uroro no pazneny 17
Paszjnen 3. XuMusi v :Ku3Hb

3.1. | XuMus ¥ )KU3Hb 4 Ponb xumuu B obecriedeHun PackpbIBaTh poiib XMMHUU B PEIICHUN

AKOJIOTMYECKOM, SJHEPreTUYECKON 1
IUIICBON 0€30IaCHOCTH, Pa3BUTHH
MeIUIMHBL. [IoHSTHE 0 HAYYIHBIX
METOaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUU.

[IpencraBnenust 00 0OMMX HAYIHBIX
MPUHITAIIAX TPOMBIIIJIEHHOTO ITOJTydeHHUS
BOKHCHUININX BEIIECCTB (Ha IpuMeEpax
IIPOM3BOACTBA aMMHAaKa, CEPHOMN
KHCJIOTBI, METaHOJIA).

UYenoBek B MUpE BEIICCTB, MAaTEPHAIOB U
XUMUYECKUX PEaKIUii: XUMHS U
3JI0POBBE YCIIOBEKA; IMPaBHIIA
WCITOJIb30BaHMS JICKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTHYECKHUX MPOOJIEM YEeIOBEUECTBA,
OINMKICHIBATH OCHOBHBIC HAIIPABJICHUS
Pa3BUTHS XUMHUUECKON HAYKU U
TEXHOJIOTHH.

[IpumeHsTh paBuia 0€300aCHOrO
oOpallleHHs C BEIIECTBAMHU,
UCIIOJIb3YEMBIMH B TTOBCEHEBHOM
YKU3HH, TIpaBUjia OBEACHUS B LIEJIAX
cOepekeHUsI 3[I0POBbS U OKPYKaroIIen
MPUPOJHON Cpelibl; MIOHUMATh BPE
(ommracHOCTBH) BO3JICHCTBYSI HA KUBBIC
OpraHU3MbI OINPEECICHHBIX BEIIECTB
cMbich nokazarens K, moscHsTe
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penaparoB; mpaBuiia 6€30MacHOro Ha MpUMepax CocoObl YMEHBIIIEHUS U
UCII0JIb30BaHMS TIPenapaToB OBITOBOM MPEIOTBPALLEHUSA UX BPEIHOTO
XHMMHH B IIOBCEIHEBHOM KU3HU. BBITOBAsT | BO3AENCTBUA.

XUMHUYECKAsi TPAMOTHOCTh AHaNM3UpOBaTh U KPUTUUECKU

OLICHWBATh HH(POPMAITHIO, CBI3aHHYIO

C XUMHYECKUMHU MPOIIECCaMU U UX
BJIMSTHUEM HA COCTOSTHUE OKpYXKarolen
Cpelbl.

Hcrnonp30BaTh MOMyYCHHBIC 3HAHUS U
npecTaBleHus 0 cepax
NEeATEIbHOCTH, CBA3aHHBIX C HAYKOW 1
COBPEMEHHBIMU TEXHOJIOTHIMH, KaK
OCHOBY JIJIsl OPUEHTAIIMU B BHIOOpE
cBOEH Oymymieit mpodeccuoHaaIbHOM
NeSTEeIbHOCTH.

[TpuruMaTh ygacTrie B 0OCYKIEHUU
po0JIeM XUMHUYECKOW M IKOJIOTHIECKON
HAIPaBIICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO 110 TIPOOIeMe U
npeajiaratb BO3MOXKHBIE TTyTH €€
pelieHus

Hroro no pazneny 4

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

46




