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MNOSCHUTEJIBHAS 3AITUCKA

[IporpamMa  37€KTUBHOIO Kypca «3a CTpaHHMLAMH XUMHHM» pa3pa00oTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHMs (erepanbHOM 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obuiero oo6pazoBanus (POII COO), npencraBineHHbIX B DeneparbHOM TOCYJapCTBEHHOM
oOpaszoBatenbHOM cTtanjgapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus y4eOHOro mnpeamera
«Xumusi» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit denepanuu, pealn3yrIUX OCHOBHEBIC
o0pa3oBaTeNbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruv pa3BUTHS BOCHMTAaHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButenbctea PO ot 29.05.
2015 Ne 996 - p.). Ycraa MOY IO «Otkpeituey. Ilonoxenus o dopmax, NMEpUOIUYHOCTH,
HOPSJIKE TEKYLLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUYHOM arrectanuu odyyaromuxcs MOY
O «OTkphITHEY.

Xumuueckoe — oOpa3oBaHHE,  IOJIy4aeMO€  BBIYCKHHKaMH  001Ie00pa3oBaTeIbHOM
OpraHu3aluy, SBJISIETCS HEOThEMJIEMOM 4acThI0 MX 00pa30BaHHOCTH. OHO CIYXHT 3aBEpLIAOIINM
ATAINOM pean3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XUMHMUYECKOro 00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs IO3HAHMS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIICH KYIBTYphl YEIOBEKA, a TAKKE HKOJIOTUICCKU
000CHOBAaHHOT'O OTHOILLIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOI cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEro OOIMIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeamera « XUMHUA», COAEpKAHNE U MIOCTPOEHUE KOTOPOrO OIpPEJesIeHbl B IPOrpaMMe 10 XUMHUU €
y4€TOM crneuu(PUKUd HAyKH XUMUH, €€ 3HAUEHUS B IIO3HAHUU IPUPOJBI U B MaTEpUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX LEeded W MPUHLUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpefHero obiero oopasoanus B Poccuiickoit deneparumu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOyi0 poJib B COBPEMEHHOM
LIUBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHATIBLHOI'O HAYYHOI'O MBIIUIEHUS, B CO3JJaHHUE LIEJIOCTHOTO IPEeCTaBlIeHUs 00
OKpY’KaloIleM MHpe KaKk O €IWHCTBE MPUPOJIBI M YeJOBEKa, KOTopoe (GopMupyercs B XUMHUH Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIEr0 MUpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMHM HayKaMM, XMMHsS CTajla HEOThEMIIEMO
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOIO TPYJIa U KU3HU KaXJI0T0 WieHa
obmectBa. CoBpeMeHHass XUMMs KaK Hayka CO3WJaTeNbHas, Kak HayKa BBICOKHMX TEXHOJIOTHH
HaIpaBJieHa Ha peleHue To0aabHbIX IPOo0JieM YCTOHYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B coorBercTtBUM € 0O0mKMMH LENSIMM W TPUHLIUMIAMH CpPEAHETO OOIIero o0pa3oBaHUS
CoJiepKaHWe Kypca OpPHUEHTHPOBAHO MPEHMYILECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJArOTOBKY
oOy4aromuxcsi, HeOOXOAUMYIO UM i BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIIOYEHUST B OJKM3Hb COLIMYMa, TMPOJODKEHUS 00pa3oBaHHMA B  pa3IMYHBIX  OOJACTSX.
CocTaBisIIOIIMMU 3JIEKTUBA SIBJIAIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» u «OOmas u
HEOpraHUYecKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJEpPXaHHUA KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOl HayKH: CHCT€Ma 3HAHUM [0 HEOPraHMYECKON XMMHHM (C BKIIOYEHHEM 3HAHUN M3 oOmIeit
XUMHUH) W opraHuyeckod xumuu. DopMupoBaHME [IaHHONW CHUCTEMbl 3HAHUM NpU H3YYEHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOr000Opasusi BEIIECTB Ha OCHOBE
OOIINX MOHATUH, 3aKOHOB U TEOPUIA XUMUHU.

CrpykTypa coaepxaHusi Kypca —c@opMHpoBaHa B IporpaMMe IO XHMHUM Ha OCHOBE
CHUCTEMHOI0 TMOJAX0Ja K M3Y4YeHHI0O Y4YeOHOro Marepuana M OOYCJIOBJIEHA HCTOPUYECKU
00OCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha OMNpeAeNEHHBIX TEOPETHUECKUX YypoBHsIX. CBeneHust 00
U3Y4aeMbIX B KypCce€ BELIECTBaX JalTCid B Pa3BUTUM — OT YIJIEBOJAOPOJIOB JO CIIOKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COEQUHEHHH. B Kypce opraHM4eckod XHUMHUHU TOIY4alOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIlero 00pa30BaHUs NepBOHAYAIbHBIE MTPEICTABICHUS O
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XUMHUYECKON CBSI3U, KJIACCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMHUECKOH peakinu.

[Tox HOBBIM yIJIOM 3p€HHsI B DJIEKTUBHOM Kypc€ paccMaTpHUBAaEeTCs M3YyUYEHHBIH HA ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUYECKH Marepual U (AKTOJIOTMYECKHUE CBEACHHS O
BEILECTBAX U XMMUYECKOM peaKIuu.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBaX, UX COCTaBe, CTPOEHUU, CBOMCTBAaX U
NPUMEHEHUH, 2 TAKXKEC O XMMHYECKHUX PEaKIUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsieTcss B Kypcax 10 w11 kmaccoB  aiieMeHTaMM  COACpP)KaHUSA, HMEIOIIUMHU
KYJIbTYpPOJIOTUYECKUN U MPUKIAJIHON XapakTep. B miiane pemenus 3aga4 BOCIIUTAHUS, PA3BUTHS U
collManu3aluu O0YYaloIIMXCs TMPHUHATHIE MPOTPAaMMON IO XUMHUHU MOAXOJbl K ONPEIesICHUIO
CONIEp)KaHUsT W TIOCTPOCHHUS TMpeIMeTa NpPeayCMaTPUBAIOT (OPMUPOBAHHE YHHBEPCATHHBIX
yueOHBIX JIEHCTBUH, UMEIOIUX 0a30BO€ 3HAUCHUE JJISl PA3IUYHBIX BUJOB JCSITENbHOCTH: PEILICHUS
npo0JieM, TOWCKA, aHAIM3a U 00pabOTKU MH(POPMAINU, HEOOXOAUMBIX JIJIsi TPHOOPETEHUS OTBITA
MPAKTUYECKOH M HCCIEA0BATEIbCKOM NEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

[ensimMu U3y4deHHs IEKTUBHOTO Kypca «3a CTpaHUI[aMH XUMUN» SBIISIOTCS:

GbopMHUpPOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMM KaK Ba)KHEWINEHW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPa, B OCHOBE KOTOPOH! JiexaT KIIIoUeBbIe MOHATHUS, PYHIAMEHTAIbHbIC 3aKOHbI
U TEOPUHM XUMHHU, OCBOCHHC S3bIKa HAyKH, YCBOCHHE M IOHMMAaHHE CYIIHOCTH JTOCTYITHBIX
00001IeHNT MHUPOBO33PEHYECCKOTO XapaKTepa, O3HAKOMIICHHE C WCTOPHEH WX PAa3BUTHSI U
CTaHOBIICHUS;

(dbopMUpPOBaHKE U PA3BUTHE MPEACTABICHUH O HAYYHBIX METO/IaX IMO3HAHUS BEIICCTB U XMMHYCCKHUX
peakiuii, HeOOXOJUMBIX il TPUOOpPETEHHs YMEHHH OpHUEHTHUPOBATHCS B MHpE BEIIECTB U
XUMHUYECKHX SBJICHHUM, UMEIOIINX MECTO B IPUPOJIC, B MPAKTHUECKOMN U MMOBCETHEBHON JKU3HH,
pa3BUTHE YMEHUI U CIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MacCHOTO OOpaICHHS C BELIECTBAMH.

Hapsiny ¢ stum, comepkateiibHasi XapaKTEpUCTHKA IIeJIed M 3a/ad U3yYeHUsl MpeaMeTa B
porpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpenHero oomero oopasoBanus. Cero/iHs B MPEMNOJIaBaHUN XUMHUU B OOJIBINCH CTENEeHH
oTaéTCs MPeaNoYTeHHE MPAKTUYECKON KOMIIOHEHTE COIepKaHus 00y4eHHs, OpDHEHTUPOBAHHON Ha
MOATOTOBKY BBIIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alluy, BIaICIONIEr0 He HAOOPOM 3HAHUH,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHSMH aKTHBHOTO TONyYEHHS
3HAHWIA U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBs3M ¢ 3TUM Npu H3ydyeHUH IOMHUHHPYIOIIEEe 3HAYEHHE MPUOOPETAIOT TaKhe LeTH U
3a/1auu, KaK:

ajanTtanys oO0y4arIIUXCcs K YCIOBUSM AMHAMUYHO pa3BUBAIOIIETOCs MHpa, GOpMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TMPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX J>XU3HEHHBIX CUTYyalHsX,
CBSI3aHHBIX C BEUICCTBAMH H UX IIPUMEHEHHEM;

dbopMupoBaHUEe Y 00YJArOIIMXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINH ), HMEIOIIUX
YHUBEpPCAIbHOE 3HAYCHHE [IJI PA3IMYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, MOUCKa,
aHanmmza ¥ 00paboTku WHOpManUU, HEOOXOIUMBIX JUIsI MPUOOPETEHUsS OMbITa IEATEILHOCTH,
KOTOpasi 3aHUMAeT Ba)XHOE MECTO B TO3HAHWUU XHUMHUHU, a TaKKe JUIsl OICHKHA C TO3UINHA
HKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XUMHUYECKHUX IIPOILIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE T03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPYECKUX CIOCOOHOCTEM
o0Oydaromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpETaTh HOBBIE 3HAHHUS MO XHMHHU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMHU, HCIIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH [IJIsl TIOMCKAa W aHaM3a YY4eOHOW M HAYYHO-TIOMYJISIPHOM WH(OpPMAIIUA XUMHYECKOTO
COZIepKaHUS;



dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOIIOaTEIPHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
IIpU MJIAHUPOBAHUHN U NIPOBCACHUN XUMHUYCCKOI'O OKCIICPUMCHTA,

BOCITMTAHHE Y OOYYAIONUXCS YOSIKIEHHOCTH B T'YMaHUCTUYCCKOW HANPABICHHOCTH XHMUH,
e€ BaXHOH pONMM B pEIICHHH TIJIOOAIBHBIX MPOOJIEM palMOHAIBFHOTO MPUPOAONOIH30BAHUS,
MOMOJIHCHHUS DHEPTeTHYECKUX PECYpPCOB W COXPAaHEHUS TNPUPOJHOTO PABHOBECHsS, OCO3HAHHS
HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJIC U CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEeHUS
OIBITa MCIOJb30BAHUS TOJYUYECHHBIX 3HAHWUW JUIS MPUHATHS T'PAMOTHBIX PEIICHUN B CHUTYAIlHsX,
CBs3aHHBIX C XUMHWUYCCKHUMU ABJICHUSAMMU.

OO01mee YUCIIO YacoB, OTBEAEHHBIX JUISI M3YUEHHUs SJIEKTHMBHOTO Kypca «3a CTpaHHIIaMH
xumum»: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 gac B Henento).



COJEPKAHUE OBYYEHHUA 10 KJIACC

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Ipeamer opraHnyeckold XMMHHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B IOIYYCHUH
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOEHUsI OpraHnuecKux coequHeHui A. M. bytieposa, eé
OCHOBHBIE TOJIOXKeHH. CTPYKTypHBIE (OPMYIBI OPraHUYEeCKUX BemiecTB. ['omomorus, usoMepus.
XuMHuUecKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienue o KiaccU(PUKAIMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa opraHu4ecKux
coeMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS BaKHEWIIMX IMPEICTABUTENEH KI1acCOoB
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IPEBpAILlEHUI: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha HX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpPraHMYECKUX BEILECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYeCKUX BEIIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMUECKMH psaA. MeraH W 3TaH — MpocTeilne
MPEJICTAaBUTENIN ANKAHOB: (DU3MUECKHE U XUMUYECKUE CBOMCTBA (pEaKluy 3aMEIIeHUs U TOPEHHUs),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psii. DTUIEH U HPONWIEH — MPOCTEHIINe
MPEJICTABUTENIN AJIKEHOB: (U3NYECKUE U XHUMHUYECKHE CBONCTBA (peakiuu TUAPUPOBAHUSA,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHM psll. ALETHIIEH — MPOCTEUIITNIT
MPEJICTAaBUTENIb AJKWHOB: COCTaB, CTPOEHHUE, (PU3MYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS, TUIpaTaIlu, TOPEHHUS ), TIOTydeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBaHUs), IOJIY4YEHHE W NpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue c80UCMBA (PeaKyuu 2al02eHUPOBAHUS U HUMPOBAHUs), NOJVYeHue U
npumenenue.  TOKCMYHOCTH  apeHOB. l'eHeTHueckas CBs3b  MEXAY  YIJIIE€BOAOPOJAAMH,
MPUHAJISKAITMMH K Pa3IUYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHblii ra3 M MOMyTHBIE HE(TSHBIC Ta3bl.
Hedts 1 e€ nmpoucxoxaenue. Crnocodsl nepepaboTku He(TH: Meperonka, KPeKUHI (TEpMUYECKUH,
KaTajquTHueckuil), muponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B TPOMBIIIIICHHOCTH
U B ObITy. KaMeHHBI yrosib v IPOAYKTHI €T0 epepadOTKHU.

OKCHepUMEHTAIbHBIE METOJbl HM3y4YEHHs] BEIIECTB M HUX MPEBPAILlEHUN: O3HAKOMIICHHE C
oOpa3liaMu MjaacTMacc, KaydykoB U pe3uHbl, Koiekiuu «Hedts» u «Yromp», MoaenupoBaHuE
MOJIEKYJI ~ YTJIEBOJAOPOJIOB U TallOTEHONMPOUM3BOAHBIX, MPOBEICHHUE NPAKTUYECKOW PabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnrie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMUYECKOH peakuuu (Macchl, 00bEMa, KOIMUYECTBA UCXOIHOTO
BEIIIECTBA WJIHM MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB WUJIU TIPOTYKTOB PEAKIINHN).

[TpakTueckas padota Ne 1. «Ilony4yeHue 3TuIeHa U U3yUYE€HUE €T0 CBOMCTBR)

KonrtponbHas padora no pazaeny «YTJIeBo10pOIbI»



Kuciaopoacoaep:xaiue oprannyecKkue coeIMHEHHs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (HU3UYECKUE H
XUMHYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU METajUlaMH, TaJlOT€HOBOJOPOJAMHU, TOPEHHE),
IpUMEHEHHEe. BogopoaHble CBA3U MEXy MOJIEKYJIaMH CIIUPTOB. [IeiCTBHE METaHONIA U 9TaHOJIA Ha
OpraHM3M 4eJI0BEKa.

MHOroaToMHBIE CIHUPTHI. DTWUJICHIVIMKONb U TJMLEPUH: CTpOEHHUE, (U3NYECKHEe U
XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE CO LIEIIOYHBIMM METANIaMHU, Kau€CTBEHHAsl peaklMsl Ha
MHOIOaTOMHBIe cnupthbl). JlelicTBue Ha opraHu3Mm 4ejoBeka. I[IpuMeHeHHe TIMIEpUHA U
STUJICHIJIUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PM3NYECKHE U XMMUYECKHe CcBOMcTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpnerugsl U kemowsi. DopMalbIeTUA, alETAIbJETUA: CTpPOCHUE, (U3UYECKHe U
XMMHUYECKHE CBOMCTBA (peaklUM OKHUCIEHHS M BOCCTAHOBJICHMS, KaueCTBEHHbIC pEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAs KHCIIOTBHI:
CTpoeHue, GU3NYEeCKUe U XUMHUYECKUEe CBOWCTBA (CBOMCTBa, 0OLIMe AJs Kjacca KUCIOT, peakLus
sTepudUKaM), IMojJydyeHHue | npuMeHeHue. CreapuHOBass W OJEUHOBAas KUCIOTBHl Kak
NPEJCTaBUTENN BHICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJH BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE ACUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cloXKHBIX 3(QUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KUpPOB.

YrneBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U moiucaxapuabl). [moko3a —
NPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJICKYJbI, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumMoneicTBue ¢ ruapokcuaom Meau(Il), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBieHHE, OpOXKEHUE TJIIOKO3bI), HAXOXJEHHE B IPHUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnono3a kak HOpupojHble mosuMmepbl. CTpoeHHe Kpaxmaja M LEUIIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOWCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIns C HO/I0M).

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BEIIECTB M MX MPEBPALLCHUI: TPOBEACHHUE,
HaOJII0/IEHUE U ONMCAHKUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEaKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE »dTaHoja okcuaoMm weau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBue riauuepuHa ¢ ruapokcugoM Meau(Il)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(Il), B3aumoneiicTBue kpaxmanga ¢ HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenus o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(pOTepHble OpraHudeckue coequHeHus. Pu3nveckue U XUMHUYECKUe
CBOWCTBA AaMMHOKHUCIOT (Ha WpuUMepe TIIMiuHa). buomormueckoe 3HaueHHE aMHHOKHUCIIOT.
IlenTuael.

benkn kak mnpuposHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. I[lepBuyHasi, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBa OEJKOB: THAPONU3, JAECHATypauus,
Ka4eCTBEHHBIE pEaKIMH Ha OeNKH.



OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHMsI BEIIEeCTB M MX IMpeBpalleHUil: HaOIoaeHHe U
OTHCaHKE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpalus OENIKOB MpU HArPEBAaHHUH, IIBETHBIC PEAKLIUU
OeNKOoB.

BbicokomosiekyasipHbIe COeJUHEHHUS

OcCHOBHbBIC TOHATUS XHUMHUU BBICOKOMOJIEKYJIPHBIX COCAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MMOJIMMEPH3ALNU, CPETHSS MOJIeKyJsipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH — NOJTMMEPH3aIHs U TIOJUKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOJbl HU3Y4YEHHs] BEIIECTB M MX MPEBpAlllEHUH: O03HAKOMIICHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU M3y4eHUU opraHuueckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4epe3 HCIIOJIIb30BaHME KakK OONIMX eCTECTBEHHO-HAyYHBIX MOHSITHH, Tak U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAyYHbIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, TMUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOANYHOCTh, HAONIOJCHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIeJTUPOBAHUE.

Odu3nka: MaTepus, PHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUECKU ypOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIWYMHBI U €IUHUIIBI UX
U3MEpEHUsI.

buonorus: kierka, opranusMm, Ouochepa, oOMeH BelIeCTB B Opranusme, (HOTOCHUHTE3,
OHMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIeBObL, KUPHI, PEepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JICKaPCTBEHHBIE U KOCMETHYECKHE MperapaThl, MaTepUaIbl U3 MCKYCCTBEHHBIX M CHUHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHNYECKASA XUMUS

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4yeckuit dneMeHT. AToMm. Sapo aToMa, U30TOMBI. JJNEKTpoHHas 000JI0vKa.
DHepreTUYecKrue YpOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d- 3ymeMeHThl. OCOOEHHOCTH
pacripeiefieHusi JIEKTPOHOB MO OpOWTAIsIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX TEPHOJIOB.
DneKTpoHHask KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xXumudyeckux odneMeHtoB J[. WM.
MenneneeBa. CBs3b MEPUOTUIECKOTO 3aKOHA U [leproinueckoi CUCTEMbI XUMHUYECKUX AJIEMEHTOB
J. U. MenzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMHIaM U
nepuoiaM. 3HaueHHe MePUOJNIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemecTBa. XUMHYECKas CBs3b. BHABl XWMHYECKOW CBsI3M (KOBaJ€HTHAs
HETMOJSIpHAsl W TIOJIApHAs, WOHHAS, MeTaJUTM4ecKkas). MexaHu3mMbl 00pa3oBaHUS KOBAJCHTHOM
XUMHUYECKON CBsI3U (OOMEHHBI M JOHOPHO-aKIENTOpHBIN). BomopomHas cBsi3b. BalleHTHOCTH.
DNeKTpooTpUulaTenbHOCTh. CTeneHb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[lonsiTne o aucnepcHbIX cucremax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas A0is
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeavHeHuid. HoMeHkIaTypa HEOpraHWYeCKHX BEILECTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAJICKANIUX K PA3IIMUYHBIM KIIACCaM.

Xumuyeckass peakius. Knaccudukanmuss XUMHUECKUX pPEaKIUil B HEOPraHUYECKOW H
OpraHWYECKOM XMMHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIMuYHBIX (akTopoB. OOpaTUMbIE pPEaKIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIMAIOIME HA COCTOSHHE XHWMHUYECKOTO PABHOBECHSI.
ITpunnun Jle larense.

DOnekrponuTrueckas auccormanus. CuiibHbIE U ciadbie AJeKTponuThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEpUMEHTaIbHbIE METOJbl H3YyUEHHUS BEIIECTB M HX MPEBpAIllEHUIl: JEeMOHCTpalus
tabmui «llepuoamueckass cucremMa xumuyeckux osnemeHToB J[. W. MeHnneneeBa», uzydeHue
MoJele KPHUCTAJUIMYECKUX PpeHETOK, HaONIoJIeHHe W ONHCAHHE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pasfiokeHHWEe MEepOKCHIa BOAOPOAa B TMPUCYTCTBHM KaTalu3aropa,
ONPEAEIICHUE CpEeIbl PACTBOPOB BEIIECTB C IMOMOIIBK) YHHUBEPCAIBHOIO WHJIMUKATOPa, PEaKIuu
WOHHOTO OOMEHa), TPOBEJACHHE NPAKTHUECKOH paboThl «BimsHue pa3nuyHblXx (HAKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIUM».

PacuérHrble 3amaumn.

Pacu€Tpl 0 ypaBHEHUAM XHMHYECKHX PEAKIMi, B TOM YHCIIE TEPMOXUMHYECKHE PACUETHI,
pacU€Thl C UCMOJIb30BAHUEM MTOHATHS «MACCOBAs J10JIS1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [lonoxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. Y. MenneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AJoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XVMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETalioB (TajJoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COEJITMHEHUN ).

[IprMeHeHne BaXHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne MeraiuioB B Ilepuoauueckoit cucteMe XuMuueckux 3yemMeHToB 1. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIIEKTPOHHBIX O000JOYEeK aToMOB MeTamioB. OoOmue
¢usnueckue cpoiictBa MeTayuioB. CrjiaBbl METAUIOB. DJIEKTPOXUMHUYECKHH psAJl HaNpsKEHUN
METAJLJIOB.

XVUMHYECKHE CBOMCTBA BaKHEWIIUX METAUIOB (HATpWi, Kanmuil, KaublMii, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O61ue criocoObl Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIIBHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAIICHUN: U3yUYE€HHE KOJUICKIIUU
«MeTaisl U CIIaBbl», 00pa3llOB HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANFHBIX 3a/1a4, HAOI0IeHUE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE TUIPOKCHUIA
ATIOMUHHMS C pACTBOPAMU KHUCIIOT | IIEJI0Uei, KaueCTBEHHBIC PEaKIIMi Ha KATHOHBI METaJIOB).

Pacuérurie 3amaun.

Pacuétel Macchl BelecTBa Uil 00bEMa ra30B MO U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, Pacu&Thl Macchl (00bEMa, KOIUYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.



XuMHus U )KU3Hb

Ponp xumMuu B 00ecnie4eHUH SKOJOTHYECKOM, SHEPreTUYeCKOW M MHUIIEBON OE30MacHOCTH,
pa3BUTUU MeAUIUHBL. [[oHsATHE 0 HAYYHBIX METO/AAaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUMA.

[TpencraBienust 06 oOUIMX HAyYHBIX NMPUHIUIAX MPOMBIIIJICHHOTO MOJIYYEeHUS BayKHEHUIINX
BEILECTB.

UenoBek B MHpE BEIIECTB M MAaTEpUATIOB: BAXKHEHIINE CTPOUTENIbHBIC MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKH, CTEKIO, KEpamMHKa, MaTepHaybl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYEeCKHE U MUHEPATIbHBIE y100pEHUSI.

XuMHST U 3J0pOBbE YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MMPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXnpeIMeTHBIX CBsI3ei NP M3y4eHUU OOIIed W HeopraHU4YecKou xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSTUH, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJCHUE, OJKCHEPUMEHT, MOJEIMPOBAaHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: maTepusi, SHEPrusi, Macca, aroM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
pPaauoaKTUBHOCTb, MOJICKYJIa, HYHEPreTUYECKHl YpPOBEHb, BEIIECTBO, TEI0, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYNHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kneTka, OpraHums3M, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHomorus: XMMU4ecKas MPOMBIILIEHHOCTh, METAJULYpPIusi, IPOU3BOACTBO CTPOUTEIbHBIX
MaTepHuaos, CEeJIbCKOXO035CTBEHHOE IIPOU3BOJCTBO, MULLIEBAs MIPOMBILIIIEHHOCTb,
dbapmareBTUUECKasi MPOMBIIIJIECHHOCTD, MTPOU3BOACTBO KOCMETHUECKHUX MPernapaToB, POU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  JJIEKTUBHOI'O  KYPCA  3A
CTPAHULIAMU XUMUN»
JIMYHOCTHBIE PE3YJIBTATHI

B coOTBeTCTBUU C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
PE3yJIbTaTOB OCBOCHHSI KypCa BBIJICIICHBI CIIEAYIOIINE COCTABIISIONIIE:

OCO3HAaHHE OO0YYarOIIMMUCS POCCHICKOM TPakIaHCKON HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHUU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  LEJIOCTHOW CHCTEME XUMHYECKOIo
o0pa3zoBaHus;

HAJIMYUeE PABOCO3HAHUS HKOJIOTMUYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBHUTh II€JIU U CTPOUTH
JKU3HCHHBIC I1JIaHBbI.

JIMdHOCTHBIE pe3yNbTaThl OCBOEHHUS Kypca  JOCTHTalOTCi B EOUHCTBE Y4eOHOH H
BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHMU C TYMAHUCTHUYCCKUMH, COLHNOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJI€AIaMU POCCHICKOTO TpPa)KJIaHCKOro OOIIecTBa,
IPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBWIAMM IOBEAEHHUS, CIOCOOCTBYIOLIMMH IIpOlieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSI.

JlugHOCTHBIE pe3ynbTaThl OCBOEHUS Kypca OTpaxkaroT CGHOPMHPOBAHHOCTh  OIBITA
MO3HABATEIILHON M MPaKTUYECKOW EeSTeNbHOCTH OOYYaIOIIMXCS MO peaju3aluu MPUHATHIX B
00mIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHS O00YYaIOIIMMHUCSA CBOMX KOHCTUTYLHMOHHBIX NpPaB M OOA3aHHOCTEH, yBaKEHHS K
3aKOHY U MPaBOMOPSIIKY;

NpeaACTaBJICHHUA O COHHUAJBHBLIX HOPMAX MW IpaBHJIaX MCKIMYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpLIGCKOI\/’I ACATCIIBHOCTH TIpHU CO3JJaHUU y‘-I€6HBIX ITPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOJHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHMS, JOTUKY U apryMEHThl IPYrHX
MIPU aHAJIM3€ Pa3IUYHBIX BUJIOB YUEOHOU NESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHUECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBAXXCHUA K IPOUECCY TBOPUCCTBA B oOnactu TCOPHH U TPAKTUUCCKOTO MPUMCHCHUSA XUMUU,
OCO3HaHHUA TOTO, YTO JOCTH)XCHUSI HAYKU €CTh Pe3yNbTaT JUIMTEIbHBIX HAOMIOEHUH, KPOITOTIUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHLIX H IMPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJNyYEHUH U MOCIEAYIONIEM aHAIU3e HHPOpMaIuu
0 MEPCAOBBIX JOCTUKCHHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUH, CBSA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTU OIICHUBaTh CBOE TIOBEJIEHHUE W TMOCTYNKH CBOMX TOBApPUIIEH C TO3UIIHIA
HPABCTBCHHBIX U ITPAaBOBBIX HOPM M OCO3HAHUE HOCHe)ICTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M 0Oe3omacHOro oOpa3za J>KW3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOJr0IeHHsT TIpaBUII OE30MaCHOTO OOpAIEHUs C BEIIECTBAMU B OBITY, MIOBCETHEBHOM JKH3HU
U B TPYJIOBOU JIESATEIBHOCTH;
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MOHUMAaHUS [ICHHOCTH TPAaBUJ WHINBUAYAIBHOTO U KOJUICKTUBHOTO O€30MaCHOTO TIOBEICHUS
B CUTYallUsX, YTPOKAIOLIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJACTBUA M HENPHSTHS BPEAHBIX TPUBBIUCK (YIMOTPEOICHUS aTKOTOJISA,
HApKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHUH MPaKTUYECKUX 3a7ad COLMAJIbHOM
HaMpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yYeHHIO Mpodeccuil pa3IuyHoro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIyalIbHOW TPAaCKTOPUHU 0Opa3oBaHwmsl, OymayIiei
npodeccun U peanu3aluu COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEN K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1eIecO00pa3HOro OTHOMICHUSI K MPUPOAE, KaK MCTOYHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHS TJIO0AJTBHOTO XapaKTepa 3KOJIOTMYECKHX MPOOJeM, BIUSHHS SKOHOMHUYECKHUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHMS JAOCTIKCHUHA XUMHH JJIsl PELICHUs BOIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPUATHS JCUCTBUH, NPHUHOCIIINX BpPEA OKpYXKAroIIeld HPHPOTHON cpene,
YMEHHsI TMPOTHO3UPOBATH HEOIArONpPUATHBIE HKOJIOTMYECKHE TOCIEACTBUS MpPeapPUHIUMAEMbIX
JICHCTBUN U NPENOTBPAILATD UX;

HAJIUYUS PA3BUTOTO SKOJOTHYECKOTO MBIIIJICHHUS, SKOJOTHYECKOHW KYJIbTYpPBI, OIBITa
NESITeIbHOCTH ~ JKOJOTMYECKOH  HANpaBICHHOCTH, YMEHHS pYKOBOJICTBOBATHCS HUMH B
MO3HABATENILHON, KOMMYHHUKATUBHOM U COLMANIBbHON MPAKTUKE, COCOOHOCTH M YMEHHUS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH U OOIIECTBEHHOW MPAKTHKH;

MOHWMAHUS CIEeNU(UKH XUMHUU KaK HAyKHd, OCO3HaHUA ©€ poiau B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH IEJIOCTHOTO TMPEACTAaBIECHUS 00 OKpY)KaroIleM
MHpE KaK O eJMHCTBE MPUPOJIBI U YEeJIOBEKA, B TIO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUHN
po0JieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00W 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW NWBWIM3AIMU: B €€
TYMaHUCTUYECKOW HAMpaBICHHOCTH M BaXHOW pONM B CO3JIaHUU HOBOW 0a3pl MaTepuaibHOU
KYJBTYpHI, PEIICHUH TI00ATBHBIX MPOOJEeM YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW,
HHEPreTUYECKOM, MUIIEBOI M SKOJOIMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCTIeYeHUU
YCIIOBHH YCIIEIIHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOH JKU3HU KAXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHHUS  CYIN[HOCTH METOJOB  IO3HAHUSA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITONB30BaTh TOJNy4YaeMble 3HAHHS IS
aHaM3a ¥ OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MUPa U MIPOUCXOASAIIUX B HEM U3MEHEHUH, YMEHUS
nenaTh 00OOCHOBAaHHBIE 3aKJIIOUEHHsI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIINXCS JTaHHBIX C IIEITBI0
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENBHO HUCIOIh30BaTh XUMUUECKUE 3HAHUS JIJISl PEIICHHs TPoOIeM B
peabHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENIECKOM e TeTLHOCTH,
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TOTOBHOCTH W CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30oBaHHUI0O W CaMOOOpa30BaHHIO, K
AaKTMBHOMY MOJYYEHHIO HOBBIX 3HAHHUI [0 XUMHUH B COOTBETCTBHH C KHU3HEHHBIMH NOTPEOHOCTIMH;
UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax mpodhecCHOHATFHON 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI
MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS DJIEKTUBHOI'O KYPCA «3A CTPAHULIAME XUMUM»

Ha YpOBHE cpeaHero o0uiero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIC IS (OPMHPOBAHHS MHPOBO33PCHHS OOYYAIOIIMXCA MEXKIUCIUILTMHAPHBIC
(MeXmpenMeTHbIe) O0IIeHayYHbIE TIOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAYyYHOU KapTHHBI MUpPA U
CHeLII/I(I)I/IKy MCTOHOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKax (MaTepI/Iﬁ, BCIICCTBO,
SHEpPrus, sBJICHHE, IPOIECC, CHCTEMa, HAYyYHBIH (AKT, MPHHIMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOACHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yUeOHBIC ACHCTBHS (ITO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISATUBHEIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHATLHON TPAMOTHOCTH M COLMATBHOW KOMITETEHITUU
00ydJaromuxcs;

CIIOCOOHOCTh o0y4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTITNHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHUS W YHHBEpCAJIbHbIC YUeOHbBIC JCHCTBHS B IO3HABATCIBHOH U
COLIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIe  Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH  Y4EOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA ﬂCﬁCTBHﬂMH.

OBJiaieHNe YHUBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO ~ (QOPMYJIMPOBaTh U aKTyaJlM3UpOBaTh MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

ONpeACIATh e JACITCIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTCPUHM HMX JOCTHIKCHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IPH OCBOCHUU 3HAHUKW MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC IMPpU3HAKH HOHATHUU n YCTaHaBJIMBATb nux B3alMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHHUSIMH;

CTPOUTDH JIOTUYCCKHUE PACCYKIACHUSA (I/IHILYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISABJIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOUCHUS,

NPUMEHSTh B TpOIecCe MO3HAHMS, MCIOJNb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIe M, IPeoOpa3OBbIBaTh MOJEIbHBIE MPEICTABICHNUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIE€MEHTA,
XUMH4YecKkass Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpU pPelIeHUH y4eOHBIX
MMO3HABATCJIbHBIX W IMPAKTUYCCKUX 3aaad, NPUMCHATb Ha3BAaHHBIC MOACJIBHBIC MMPEACTABIICHUA JIA
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIIECTB U XMMUYCCKHX PEAKITHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHii;

dbopMyIUpOBaTh TENM W 33Ja4d  WCCIICIOBAHHS, HWCIIOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOSTENLHO C(HOPMYITHPOBAHHBIE BOIIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(dbopMUpPOBaHUS TUIOTE3bI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSITEILHOTO IUJIAHUPOBAHUS M TPOBEACHHS yUYEHUYECKHX
HKCIIEPHUMEHTOB, COBEPIICHCTBOBAThL YMEHHS HAOJIONATh 32 XOJOM IIPOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yibTar, ¢GOpMyIUpoBaTh OOOOMIEHUS U BBIBOJLI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAaHHBIA OTYET O TPOJCTaHHOU
pabore;
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npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEI0BATENbCKOM W TNPOEKTHOW JIEATENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOJIOB pEIlEeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOUYHUKAX HMH(OpMAMK (HAYYHO-TIONYJISpHAs JIUTEpaTypa
XMMHUYECKOTO COJAEp)KaHUs, CHpaBOYHble IocoOus, pecypcsl VHTepHera), aHalIM3MpPOBATh
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUYECKHM OLEHHBATh €&
JIOCTOBEPHOCTb U HEITPOTUBOPEYNBOCTD;

dopMynupoBaTh 3ampockl M TPUMEHATH pa3IMYHbIE METOAbl NIpPU IOHCKE H OTOOpE
uHpopMaLuu, He0OXOAUMOM [l BBINOJIHEHUS Y4€OHbIX 3aJja4 ONPeeIEHHOIO THUIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBieHHs HH(POPMAIH (CXEMBI,
rpaduKu, TuarpaMmbl, TAaOJIUIIBI, PUCYHKH U IPYTHE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KAauecTBE CpEACTBA HpU paboTe ¢ XHUMHUYECKOM
uHpopMaLueil: IPUMEHATh MeXIpeaMeTHbIe (PU3nYeckue 1 MaTeMaTHUeCKue) 3HaKU U CUMBOJIBI,
dopmybl, a0OpeBHaTypBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl B XOJie AMAjora W/WiM JUCKYCCHUH,
BbICKa3bIBaTh WJE€H, (OPMYIHpPOBaTb CBOM  IPENJIOKEHUS OTHOCUTEIBHO  BBIOJIHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTAlMed pe3yJIbTaTOB I103HABATEIbHON JIEATENbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJIHEHUH XMMHYECKOIO SKCIIEPUMEHTA,
IIPAKTUYECKOH pabOThl MO HMCCIEAOBAHHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peav3alli y4eOHOro
npoekTa M (OpPMYIHPOBATH BBIBOJABI 10 pE3yJbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MYTEM
COIIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYLIECTBIISITH CBOKO I103HABATENIbHYIO JESTEIbHOCTD,
ompenenss e€ LeNd U 3alaud, KOHTPOJUPOBATb U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraéMblii alrOPUTM ACMCTBUIM TpU BBIIOJIHEHUWM YYE€OHBIX W MCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN COCO0 MX peleHHs ¢ y4ETOM MOTY4EHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
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INPEJIMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenMeTHble peE3ysIbTaThl OCBOEHMSI JJIEKTUBHOIO Kypca «3a CTpaHMLAMM XUMHU»
OTpaXKaroT:

c(OPMUPOBAHHOCTH TPEACTABICHUN O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOM
KapTUHbl MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHMM MBILUICHUS U
KyJbTYypbl JHYHOCTH, €& (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOW ISl pPEeLICHUs
IPAaKTUYECKUX 33Jad M SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHMS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeJIE;

BJIa/ICHUE CUCTEMOM XMMHUUYECKUX 3HAaHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoIue MOHATUS
(XMMMUYECKUIl DJIEMEHT, aToM, »JJEKTpPOHHas O000JIoYKa aToMa, MOJEKYJa, BaJEHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCT, XUMHUYECKash CBs3b, CTpPYKTypHas Qopmyna (pa3BépHyTas u
COKpalll€HHast), MOJIb, MOJIApHAsl Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKeneT, QyHKIMOHAIbHAS
rpynmna, paaukai, H30Mepus, U30MEpPbl, TOMOJIOIMUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPOIbl, KUCIOPO/L
U a30TCoACpKaIlNue COCIUHEHMs, MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHUsl CTpOeHUs opranmyeckux BeumiectB A. M. Byrtieposa,
3aKOH COXpPAaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH SI3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAllUe B OCHOBE I[OHMMAHUS INPUYMHHOCTU U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJIOIMUYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJYyYECHUH U
0€3011aCHOM HCIIOJIb30BAHUM BAKHEHIIMX OPraHWYECKHX BEHIECTB B OBITY W TMPAKTUYECKOM
JESATEIIBHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHUM BBISBIISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH, YCTAaHABIMBATH MX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IMOHATUSA IIPH ONMCAHUU COCTaBa, CTPOCHMS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMUYECKYK) CHMBOJIMKY Ul COCTaBIICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (HOpMyYT OPraHMUECKUX BEUIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUM, U3rOTABIMBATH MOJEINA MOJIEKYJ OPraHMYECKHUX BELLECTB UL
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAUIEKHOCTh HM3YUYEHHBIX OPraHUYECKHX
BEUIECTB [0 KX COCTaBy M CTPOEHUIO K OINpeAeNEHHOMY KJacCy/Tpymne COeIuHEHUIN
(YraeBoJopopsl, KUCIOPO U a30TCO/EpIKalllie COeIMHEHHsI, BBICOKOMOJIEKYIISIPHbIE COETUHEHNS),
JaBaTh WM Ha3BaHusi 1o cucrematudeckoid HomeHkinatype (IUPAC), a Ttaxkxe npuUBOIUTH
TPUBMAJbHBIE HA3BaHUS OTAENBHBIX OPraHMYECKHX BEIIECTB (ITHJIEH, MPONMJIEH, aleTHUJIEeH,
ATUJICHTJIMKOJb, IIULEPUH, PeHO, popMalibIeTul, alleTaabAerul, MypaBbiHasl KUCIIOTa, YKCYCHAs
KHCJIOTa, OJEMHOBAsl KUCIIOTa, CTEapUHOBAsl KUCJIOTa, TJII0K03a, (pyKTO3a, Kpaxmall, LEeJIII03a,
[JIMLUH);

c(OPMHPOBAHHOCTh YMEHHUS OIpeNeNATh BUIbl XHMHUYECKOH CBSI3M B OpraHHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHMS TNPUMEHATH IIOJIOKEHUs] TEOPUHM CTPOEHHS] OpPraHUYeCKUX
BemiectB A. M. ByrtnepoBa 111 00bsSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBA TUIHMYHBIX MPEACTABUTEIEH PA3IMUYHBIX KJIACCOB OPraHMUYECKHUX BELIECTB (METaH, 3TaH,
STUJICH, TPOIWJIEH, aineTwuiieH, OyramueH-1,3, metunoOyraaueH-1,3, OeH307, METaHON, 3TAaHOI,
ATUJICHIJIMKOJb, TJIMIEPUH, (PEeHOJI, aleTanblerus,, MypaBbuHas U YKCYCHas KHCIIOTHI, IJIIOKO3a,
Kpaxmall, HeJUII0JI03a, aMMHOYKCYCHasl KHCIIOTa), WIUTIOCTPUPOBATh M€HETHYECKYIO CBSA3b MEXKIY
HUMHU YpPaBHEHUSMH COOTBETCTBYIOIIMX XMMMUYECKHMX PEAKIUI C HCHOJIb30BAHHUEM CTPYKTYPHBIX

hopmyu;
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c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOIHOTO CHIPbsS (HEQPTH,
MPUPOJTHBIN Ta3, yrojib), CIOCOOBI WX MepepabOTKH M MPAKTHUUECKOE MPUMEHEHHE IPOITYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS IO XUMUYECKUM ypaBHEHUSM (MacCChl,
00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTA PEaKkIK M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WJIH MIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOW 3HAHMI OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIOIB3YEMbIX B XUMUU IIPU U3YYCHHUH BEIIECTB U XMMHUUYECKUX SIBIICHUI (HaOo/1eHue,
U3MEpPEHHE, IKCIIEPUMEHT, MOJEINPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATUS DPEIICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYyalUsX, CBSI3AHHBIX C BELIECTBAMM M HUX
IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBWiIa IMOJb30BAHUS XMMHUYECKON mHocyaol u
7a00paTOpHBIM O00OPYIOBAaHUEM, a TAKXKE MpaBHia OOpalIeHHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yMEHUH IJIAHUPOBATh M BBHIMOJHATH XUMHYECKUH 3KCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHM, MOJIy4YEHUE STUJICHA U H3YyYEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB, J€HATypalusl OEJIKOB MPU HArpeBaHUU,
[[BETHBIE PEaKIMK OEJIKOB) B COOTBETCTBUU C MPaBWJIAMU TE€XHUKHU OE30MACHOCTU MpU OOpalleHUuu
C BelecTBaMH M JaOOpaTOPHBIM O0OPYAOBAaHHEM, MPEACTABIATh PE3YJIbTaThl XHMHUYECKOTO
JKCIIepUMeHTa B (¢opMe 3aliCH YpPaBHEHUH COOTBETCTBYIOUIMX pEaKIH U (POopMYyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOpPMAIIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHUH COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH I1eIeCO00pa3HOro
NOBEIEHNUA B OBITY WU TPYIOBOW JEATEJIBHOCTH B LEISAX COXPAaHEHUS CBOETO 3J0pOBbS U
OKpY’KalIllel NPUPOJHON Cpeabl, OCO3HAaBaThb ONACHOCTb BO3JCUCTBUS HA KUBBIE OPraHU3MBI
oIpeeNEHHBIX OPraHUYECKUX BEILECTB, MOHMMAs cMblci nokaszarens [1JK, noscHaTs Ha npumepax
CIocoObl YMEHBIICHUS U MPEIOTBPAILEHUS NX BPEIHOTO BO3ICHCTBHUS HA OpraHU3M YeJIOBEKa;

JUIsl OOy4arolMXcsi C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CJIETIBIX M CIA0OBUIALIMX OOYyYarOUIUXCs: YMEHHME HCIOJb30BaTh PElbeHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins st 3anucu Xumuyeckux Gopmyt.

11 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOECHMS JJEKTUBHOIO Kypca «3a CTpaHULUAMU XHUMHUH»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTAaBIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpaA, POJIM XMMHUHU B ITO3HAHWUH SIBJIEHUU npupoasl, B (1)OpMI/Ip0BaHI/II/I MBIIIJIICHUA U
KYIbTYpbl JTUYHOCTH, €€ (YHKIMOHAIbHONW T'PaMOTHOCTH, HEOOXOJMMON [UIsl pelieHus
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOMN Cpelie;

BJIaACHUEC CUCTEMOM XUMHUYECKHX 3HaHI/II71, KOTOpas BKIOYACT: OCHOBOIIOJArarouue rmoHATHUA
(XMMUYECKUI 2IIEMEHT, aTOM, U30TOM, S-, p-, d- MEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJ'I?IpHBIfI O6T)éM, BaJICHTHOCTD, SJICKTPOOTPULATCIIBHOCTD, CTCIICHb  OKUCJICHUS,
XUMHUYECKasi CBS3b (KOBaJCHTHAsl, WOHHAs, METaUIMYecKas, BOJOPOAHAs), KPUCTAJUIHMYECKas
pemeérka, TUIOBl  XUMHUYECKMX  pEakUHWi,  pacTBOpP,  AJIEKTPOJUTBHI,  HEDJIEKTPOJIHTHI,
ANEKTPOJIUTUYECKAS AUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOHN peaKIuH,
XUMHUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsI DJIEKTPOJMTUYECKON JIHUCCOLMAILINU,
nepuoanueckuii 3akon /. 1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TOPpCBpalliCHUA OSHCPIruu IpHu XUMHUYCCKUX peaKI_[I/ISIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK
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XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJIEHUH, (AKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCITOJIb30BAHUM BAKHEUITUX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHYECKON
JIeATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBHISBIISITh XapaKTePHBIC MPU3HAKHA TOHATUHN, YCTAHABIIUBATH MX
B3aUMOCB$I3b, UCII0JI30BAaTh COOTBETCTBYIOIINE MOHITHUS MIPU ONMCAHUN HEOPTAHMYECKUX BEILECTB
U UX MPEBPALCHUN;

c(OpMHUPOBAHHOCTh YMEHHUIl HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUISI COCTaBJICHUS
(dbopMyIT BEIIECTB U YPaBHEHUIN XMMHUECKUX PEaKIii, cucreMarnieckyto HomeHkiarypy (IUPAC)
U TPUBHAIbHBIC HA3BAHUS OTIEJIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbIi ras, YriaeKucibld ras,
aMMUaK, raiéHasi U3BeCTh, HeraméHasi U3BeCTb, MTHEBAs COJIA, MTUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OIpeNessaTh BAICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCJMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJCHTHAs, HOHHAs,
MeTaJIJIMYecKasi, BOJOPOJIHAs) B COCAMHEHUSAX, THUIl KPUCTAIUIMYECKOW PEMIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHas, MOJICKYJsipHAsi, HMOHHAs, METAJUIMYEecKas), XapakTep CcpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUYECKUX BEILECTB IO
X COCTaBy K OMNpeNelIEHHOMY KIacCy/TpyIie COeIWHEHUN (MpOCThie BellecTBa — METAIbl U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Nepuoandeckoro 3akona /1. . Menzaeneesa
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 14 mepuonoB [lepuonnueckoi cucremsl xuMuueckux snemeHToB . M. Menneneena,
UCIIONB3YSl TIOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTANINY», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB W UX COCAMHEHHUH IO MEpHojaM U
rpynnaM Ilepuoanueckoit cucremsl xumudeckux 3neMeHToB 1. M. Menaeneesa;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTePU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA
HEOPraHWYECKUX BEILIECTB pPa3JIMYHBIX KJIACCOB, IMOATBEP)KIATh CYIIECTBOBAaHUE T'€HETHYECKOU
CBSI3M MEXJly HEOPraHMYECKHMMH BEIIECTBAMH C TIIOMOIIBI0O YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMUUYECKHE PEAKIUU 10 PA3ITUIHBIM
Mpu3HaKaM (YUCIy U COCTaBy pearupyrolfX BelIecTB, TeIIoBoMY d(DexTy peakinu, H3MEHEHHIO
CTerneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIU PAa3NIUYHBIX THUIIOB, TIOJHBIE U
COKpali¢HHbIE ypaBHEHUS PEAKIUA HWOHHOTO OOMEHA, y4YWTBhIBas YCJIOBHS, MPHU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIIUU, TTOATBEPKIAIONIME KaueCTBEHHBI COCTAaB
Pa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATh OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHCca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOW pPEaKIHHU OT
pasITUYHBIX (HAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO pAaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh XUMHUUYECKHUE IPOIIECCHI, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OONMX HAyYHBIX MPHUHIUIAX M SKOJOTUUYECKHX MpoOjeMax XHWMHYECKOTO
MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh yYMEHUH TMPOBOJAUTH BBIYHCICHUS C HCIOJIB30BAHHEM TOHSTHS
«MaccoBasi IOJisl BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIHSIX,
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Macchl BeUIeCTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYacTBYIOIIUX B pEaKIMU BEILIECTB, TEIIOBOro 3¢ ¢deKkTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHMsI MAaCChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBWa IOJb30BAHUS XMMHYECKON MOCYIOUH U
7a00paTOpHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBHia OOpalICHHUsS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yMEHUH IJIAHUPOBAaTh M BBHINOJHATH XUMHYECKUH OSKCIIEPUMEHT
(paznosxeHue MepoKCcuaa BOAOPOJa B MPUCYTCTBUHU KaTaIU3aTOPa, ONpEAEIICHUE CPEeIbl pacCTBOPOB
BEIIECTB C TIOMOIIbI0 YHUBEPCATIHHOIO MHAMWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON peakuy, peakliui HIOHHOTO0 0OOMEHa, KaueCTBEHHBIE peaKklluu Ha cynbdar-, kKapOoHaTt-
U XJIOPUJ-aHUOHBI, Ha KaTUOH aMMOHHsS, pEIICHHE >SKCIEPUMEHTAIBHBIX 33aJad [0 TeMam
«Meramne» u «Hemeramnel») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MaCHOCTU IPHU
oOpalieHny ¢ BeUIeCTBaMH M JIa0OpPaTOPHBIM O00OpPYIOBaHMEM, NPEACTABIATH PE3yJIbTaThl
XUMHYECKOTO JKCIepUMeHTa B (¢GopMe 3alucu YpaBHEHHIl COOTBETCTBYIOIIUX pEAKIHUAd U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(GOpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTBAa MACCOBOM KOMMYHUKaLUHU, IHTEpHET U Opyrux);

c(OpPMUPOBAHHOCTh YMEHMH COOJIIOAaTh TMpaBWJIa SKOJOTHYECKH  I[eJIeCO00pa3HOro
NOBE/IEHNUA B OBITY W TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOErO 3J0POBbSl M
OKpY’KallIllel NPUPOJHON Cpeabl, OCO3HAaBaThb ONACHOCTb BO3JCHCTBUS HAa KUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX BEUIECTB, MOHMMasi cMbIch mokasatens [IJIK, mosicHATh Ha mpumepax CIOCOOBI
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;

JUIE  OOYy4YaloOUIMXCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS: YMEHHE IPHUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIIETIBIX U CIa0OBHIMIIMX OOYUYAIOMIMXCS: YMEHUE HCIOJIB30BATh Pelbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyi.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos BocnurareabHbIi
HaunmenoBanue
Ne DJIeKTpOHHbIe (LM (POBHIe) KOMIIOHEHT
pa3aesioB U TeM
n/ oOpa3oBaTe/ibHbIE pecypchbl coJlepPKaAHUA
NPOrpaMmblI .
paboueii
NPOrpaMMmbl
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer http://chem.rusolymp.ru Opranuyeckas 1,2,7
OPraHUuYeCKOu XUMHUS: JIEKTPOHHBIA YICOHUK TSI
xumun. Teopus CpeIHel MIKOJIbI
1.1 CTpOCHUS 3 http://classchem.narod.ru KouTpen —
OpraHHYECKUX XuMmus 171 Bcex: yueOHo-
coenuHeHuit A. M. WH(POPMAIIMOHHBIA CaiT
byrtneposa
Hroro no pazneny 3
Pasznea 2. YrieBoaopoabl
http://him.1september.ru Enunas 7
[Ipenenbubie )
KOJUIEKIUS ITOP: IIpeamernas
2.1 YIJIEBOAOPOIBI — 2
KOJUTEKIUS «XAMUSD)
AJIKaHbI
http://chem.rusolymp.ru Oprannyeckas 7
Henpenensubie XUMHUS: SJIEKTPOHHBIA YICOHUK IS
YTJIEBOJOPObL: 6 CPEIHEH LIKOJIBI
2.2
aJIKEHBI, aJIKaJIUEHbI, http://classchem.narod.ru KoaTpen —
ANKUHBI XuMmus 171 Bcex: yueOHo-
MH(OPMALIMOHHBIN CalT
http://chem.rusolymp.ru Oprannueckas 4,7
23 ApomaTtuueckue ) XUMHUSL: DJIEKTPOHHBIA YIeOHUK IS
’ YTJIEBOJIOPOIBI CPEIHEH MIKOJIBI
24 [Ipuponusie 3 http://him.1september.ru Eqnnas 2,14
' VMCTOYHHMKHU KOJUIEKIIHS LTIOP: [IpeameTHas
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YIJIEBOJIOPOIOB M UX

KOJUIEKLIUS «XHUMUI»

nepepadoTka
Nroro no pazaeny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Denoun 3 1,4
http://him.1september.ru Exnuas 14
AJbpaeruasl.
KOJUTEKLHS LOP: [Ipenmernas
Kap6onossie 7
3.2 KOJUIEKIUS «XUMUS
KUCHOTEL. CI0KHBIE
>bupbi BUPTYyaJlbHasl 1a00paTOpUsl
virtulab.net
http://chem.rusolymp.ru Opraaudeckas 4,6,7
3 XUMHUSL: DJIEKTPOHHBIN YUeOHUK IS
33 VYrieBozsl CpeaHel IIKOJIbI
BUPTYyaJIbHAsI TA00OpaTOPHS
virtulab.net
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaeprkaiiye opranudeckue coelMHeHus1
http://him.1september.ru Enunas 7.4
AMHHBL. KOJLIEKIIUS LHOP: IIpenmeTrHas
4.1 AMUHOKHCIIOTEL. 3 ' P
KOJLIEKIUS «XUMUS
benkn
Hroro no pazneny 3
Pa3nen S. BeicokoMoOJIeKYIsIpHbIE COCAUHEHHS
http://chem.rusolymp.ru Opranunyeckas 6,7

[InmacTmaccel.
5.1 2
Kayuyxu. Bonokna

Hroro no pazneny 2

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 34

XUMHUS: DNIEKTPOHHBIN YUeOHUK IS
CpeaHEN IKOJIbI

BUpTYyabHas 1adopaTopus
virtulab.net
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11 KITACC

Kosun4vecTBo 4acoB Bocnurareabn
HauMeHoBaHuUe pa3/iesioB U JuiekTpoHHbIE (UG pPOBHbIE) b
Ne ni/m pas P H®p KOMIIOHEHT
TeM MPOrpaMMbl o0pa3oBaTejibHbIE PeCypChl
coJepKaHus
padoueii
NMPOrpamMmbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
http://www.hemnet.ru 7,2
T"azeta «XumMusg» u carit misd
yauTens «5 uay Ha ypoK XUMUN)
http://him.1september.ru
CtpoeHue aTOMOB.
. Ennnas xomnexmus [{OP:
[Tepunonnueckuii 3aKOH U
[IpeameTHas KOJUTCKIIUS
1.1 [Iepnoanueckas cucrema
XUMHUYECKHUX DJIEMEHTOB /| XMz
V. Menzerneena ’ http://school-
' collection.edu.ru/collection/chemi
stry
EcrecTBeHHO-Hay4HbIE
SKCIEPUMEHTHI:
http://classchem.narod.ru KouTpe 7,2
CrtpoeHue BeniecTna.
1.2 H — XUMHS 1715 BceX: yueOHO-
MHoroo0pasue BelecTB D
MH(OPMALIMOHHBIN CalT
http://classchem.narod.ru KouTpe @ 4,6,7
1.3 XUMUYECKUE PeaKInu H — XHUMHS 11 BceX: yaeOHO-
WH(POPMAIIMOHHBIN CalT
Hroro nio pazgeny 13
Pasznea 2. Heopranuueckasi Xumusi
http://classchem.narod.ru KouTpe @ 4,6,7
2.1 MerTanmnbt H — XHUMHS 11 BceX: yaeOHO-
MH(OPMALIMOHHBIN CalT
2.2 HemeTaminr http://classchem.narod.ru KonTpe @ 4,6,7
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H — XHMHS 11 BceX: yaeOHO-
WH(POPMAIIMOHHBIN CalT

http://classchem.narod.ru KouTpe @ 7
CBs13b HEOPTaHUYECKUX U
2.3 2 H — XUMUS 1715 BCeX: y4eOHO-
OpPraHUYECKUX BEIECTB N
MH(OPMALIMOHHBIN CalT
Uroro no pazgeny 17
Pa3gen 3. XumMus u ;Ku3HbL
http://classchem.narod.ru KouTpe @ 4,6
3.1 XuMHUS U )KU3HDb 4 H — XHMHS 1)1 BceX: yaeOHO-
WH(POPMAIIMOHHBIN CalT
Hroro no pazgeny 4
34

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacoB DJIEeKTPOHHbIE
Ne Tema ypoxa Hara undgponbie
n/n Bcero u3y4eHusi oOpa3zoBaTe/bHbIE
pecypchl
1 IIpeamer oprann4ecKko XUMHH, € 1
BO3HUKHOBEHHUE, pa3BUTHE U 3HAUCHUE
) Teopust cTpoeHust OpraHMYECKUX COSTUHEHUI 1
A. M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opranudeckux Beuiects. HomeHnkiatypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUI 1
pan
5 MertaH 1 3TaH — NPOCTEHIINE MTPENCTABUTENN 1
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUieH U NPONUJIeH — IpocTeiine 1
IIPEICTAaBUTENHN aJTKEHOB
1 BUPTYyaJIbHast
8 [Ipumenenue TuiIeHa naboparopust
virtulab.net
Anxaauensl. byraguen-1,3 u meTunoyraaueH-
9 1,3. ITosryueHrEe CHHTETUYECKOTO KaydyKa U 1
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTMUECKUH Psil. ALETHIIEH — 1

11

MIPOCTEUIINN MTPECTABUTED AIIKUHOB
Beruncnenus no ypaBHEHUIO XUMHYECKOU
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peakuuu
ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh

12
apeHoB
13 I'enernyeckas CBSI3b YIIE€BOIOPOAOB,
IIPUHAIEKALIUX K pa3IMYHbIM KJ1accaM
[IpupoaHbIEe HICTOYHUKH YTIIEBOAOPOOB:
14 MIPUPOJIHBIN Ta3 U MOMyTHbIC He(TSIHBIC ra3kl,
He(PTh U IPOAYKTHI €€ epepadoTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC T'a3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu
16 DKOJIOTHS M XUMHUS
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI
u 3Tanon. BogopoHas cBs3b
13 MHOroaToMHbI€ COIUPTHI: TUIICHTIIUKOIb U
TJIMIIEPUH
19 deHo: CTPOCHHE MOJEKYJIBI, (dbuznyeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
20 Anpaeruspl: GopManbAETHI U alleTalbIeT U/,
A1leToH
71 OnHOOCHOBHBIE NIPE/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI
BUpTYyaJIbHASI
22 [Ipumenenne kucimoT naboparopus
virtulab.net
23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
MIPEJICTABUTENH BBICIIUX KAPOOHOBBIX KHCIOT
24 Mpbuia kak COJIH BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIolIee IeHCTBHE
25 CrnosxHble 3¢upbl KaK IPOU3BOIHbBIE
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KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
3¢hupoB

XKupsl: runponan3, npuMeHeHue,

26 1
OMoJIOTNYecKast POJIb KHUPOB
VYTaeBopsl: cOCTaB, Kilaccuukanus.

27 Baxuerive npencTaBuTeNun: ri0K03a, 1
¢bpykTO3a, caxaposa

3 Kpaxman u nemnono3a Kak nNpupogHble 1
MOJINMEPBI

1

29 IIpuMeHeHue yrieBonoB

30 AMWHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE 1
3nauenue. [lentuast

32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE 1
COCMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTmacchl, KayqykH, BOJTOKHA

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoanuecTBo 4acoB

Bcero

Jara
HU3yUYeHHs

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHU4YecKux anemeHToB 1. 1.
MeHneneeBa, X CBsI3b C COBPEMEHHON TEOpUEH
CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA 1 CUCTEMBI
xuMuueckux ayemenToB /.M. MeHnieneea B
pa3BUTUU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BUbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOBAJICHTHOM
cBs3u. BogopoaHas cBsizb

BaneHTHOCTB. DIIEKTPOOTPHULIATEIEHOCTD.
Crenenb okucieHus. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsiTue o gucnepcHbIX cucteMax. ICTUHHBIE U
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. [ 'eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

BUPTYaJIbHAS
naboparopus
virtulab.net

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
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3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIusIx

CkopocTb peakiu. OOpaTuMble peakium.

HOATrpYII

? XUMHUYECKOE pAaBHOBECHE

10 Peakuuu B npupone
DnekTponuTrdeckas auccounanus. [lonstue o

11 BOZI0OpOAHOM Toka3zatene (pH) pactBopa.
Peaknun nonHoro oomena. ['mapoims
OPraHMYEeCKUX U HEOPraHUUYECKUX BEIECTB
OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

12 [TonsiTHE 00 IEKTPOIHM3E PACIUIABOB U
pacTBOPOB cojiei

13 DnexTposin3 B IPOMBIIIEHHOCTU
Mertamibl, ux nosoxxkenue B [lepuoanueckoit

14 CHCTeME XMMHUYeCKuX dmemMeHToB [1. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
OO6mue GpuznuecKkrue CBOMCTBA METAIIOB

15 CruaBbl MeTvaHHOB. DIEeKTPOXUMUYECKUN P
HaIpsKEHUH METallIOB
XHMHYECKHE CBONCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpuii, KA, KaJIbLUA, MarHui, aJTFIOMUHUN )
U UX COSTUHEHUN

17 XI/IMI/I‘IGCKI/{G CBOMCTBa XpoMa, MEIU U UX
COeIMHEHMI

13 XI/IMI/ILICCKI{G CBOMCTBA IIMHKA, JKejIe3a U UX
COEIMHEHMI

. BHUPTYyaJIbHAs

XuMHndeckye CBOMCTBA METAJIJIOB MOOOYHBIX

19 naboparopus

virtulab.net
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Hewmeramnsl, nx nonoxenue B [leprnonnueckon

20 cUCTEeMEe XUMMHUYECKUX ieMeHToB /1. U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®Pu3nyecKue CBOMCTBAa HEMETAIIOB.
21 AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u yriaeposaa)
2 XI/IMI/I‘IGCKI/{G CBOMCTBA IaJIOT€HOB, CEpPhI U UX
COEIMHEHU I
23 XI/IMI/I‘{CCKI/\IJC CBOICTBa a30Ta, pocodpa u ux
COCTMHEHU I
24 XI/IMI/I‘IGCKI/{G CBOMCTBA yIiIepoJia, KPEMHHUSI U UX
COEIMHEHU I
75 HpI/IMeHeHIEe BAKHEMIINX HEMETAJJIOB U UX
COEIMHEHU I
O06o01IeHre U cucTeMaTu3alus 3HaHu| 110 TeMe
26 «Hemertaibny. BmtnxicneHm[ 110 YPAaBHEHHUSIM
XUMUYECKHUX PEaKUUid U TEPMOXUMHUUYECKHE
pac4EThl
BUpTYyaJIbHAs
27 XUMHUYECKUE CBOWCTBA HEMETAJIIOB naboparopus
virtulab.net
28 [IpuMeHeHre MeTaioB U HEMETAIIJIOB
29 Heoprannueckue u OpraHMu4ecKue KUcaoThl.
Heoprannueckue u opraHn4eckue OCHOBaHUS
AMoTepHbIe HeOpraHUYECKHE U OpraHNYECKre
30 coenuHenus. I enernueckas CBsI3b
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB
Ponp xumuu B o0ecrieueHuu SKOIOTHIECKOM,
31 SHEPTreTHYECKOU U MUIIEBON OE30MaCHOCTH,
Pa3BUTUHU MEAMUIIMHBI
32  IlpenacraBieHusi 06 0OUIMX HAYYHBIX MPUHIIMIIAX
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MMPOMBIIIJICHHOTI'O IMOJIYYCHHA Ba)KHEHIITNX

BEIICCTB
33 UenoBek B MUPE BEILIECTB U MATEPUAIIOB 1
34 XUMUS U 300pOBbE YEIOBEKA 1
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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