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QenepanbHas paboyast mporpaMMa 1Mo ydeOHOMY mpeamery «Xumus» (0a30BbIi ypOBEHB)
(mpenMeTtHas ob0nacTh «EcTecTBeHHO-HaydHBIE MPEAMETHI») (7anee COOTBETCTBEHHO - Mporpamma Io
XUMHH, XHUMHS) BKIIOYAeT TMOSICHUTENIBHYIO 3alHCKy, COAEp)KaHUEe OOYy4eHHUs, IUIAaHUPyEMbIe
pe3yabTaThl OCBOCHHUS TPOTPaMMBI 1O XHMHH, TUIAHHUPYEMBbIE pPE3YyJIbTaThl, TEMaTHYECKOE
IUTaHUPOBAHHE.

[TosicHuTeNMpPHAS 3aMKCKa OTpaXkaeT OOIIME IETH W 3aJa4ll W3YYEHUS XUMHH, XapaKTePUCTUKY
NICUXOJIOTHYECKUX TPEANOCHUIOK K €€ HM3yYeHHMIO O0YyYaroIIMMHCS, MECTO B CTPYKTYpe Y4eOHOro
IUTaHa, a TaKXe MOAXOIBI K OTOOpY COAepKaHMs, K ONpPEeNICHHIO TUIAHUPYEMBIX PE3YJIbTaTOB U K
CTPYKTYpPE TEMAaTUYECKOT 0 TNIAHUPOBAHHUS.

Conepxanre OOydYeHHs] PacKpbIBaeT COJCpPKATEIbHBIC JTHUHHH, KOTOpPBHIC MPEIIaraloTcst s
00513aTEIbHOTO N3YYEHHS B K&KIOM KJIacCe Ha YPOBHE CPEJHEr0 O0IIero o0pa3oBaHusl.

[InaHupyemble pe3yabTaTbl OCBOCHHUS TPOTPAMMBI IO XUMHH BKIIIOYAIOT JIMYHOCTHBIC,
MeTaIpeIMETHbIE Pe3yJIbTaThl 32 BECh NMEPHO O0YUEeHUs Ha YPOBHE CpEHEro 001iero oopazoBaHus, a
TaKXe MPEIMETHBIC JOCTIKEHHUS 00YJaonIerocs 3a KaX Iblid TO 00yueHHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE CpeIHEro oOmero oOpazoBaHHs pa3zpaboTaHa Ha OCHOBE
®denepanbHOro 3aK0Ha oT 29.12.2012 Neo 273-®3 «O6 obpazoBaHuM
B Poccuiickoii ®@enepanuuny, TpeOoBaHM K pe3yibTaTaM OCBOCHHUsS (eaepanbHOi 00pa30BaTEbHOM
nporpammel  cpeaHero obmero oopaszoanus (POII COO), mpencraBineHHbIX B DemepalbHOM
rocyaapcTBeHHOM oOpa3zoBarenbHoM crangapte COO, ¢ yuérom Konnenuuu mpenogaBaHust yueOHOTO
npeaMera «XuMHs» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peann3yronmx
OCHOBHBIE 00pa30oBaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BUTUS BOCTIUTAHUS
B Poccuiickoit ®enepanuu Ha nepuoa 10 2025 roga» (Pacnopsokenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.)

OcHOBY MOAXOAOB K pa3paboTKe MpOorpaMMbl MO XMMHH, K ONpPENEICHHIO OOIIed cTpareruu
00y4yeHHsI, BOCTIUTAHUS M PA3BUTHSI 00OYUYAIOIIMXCS CPEACTBaMU yuyeOHOro npeaMera «Xumusi» s 10-
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyanbHbie monoxenus DPIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIE€JIeH, COMEpXaHUsA, pPe3yJlbTaToB OOydeHHs M TpeOOBaHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBeTcTBUY C TaHHBIMH MOJIOKEHUSIMU ITPOTpaMMa 1o XMMHUU (0a30BBIH YPOBEHB) HA YPOBHE
cpemHero o01iero oopa3oBaHus:

yCTAaHAaBIMBAaeT o00s3aTeIbHOE (MHBApUAHTHOE) MPEIMETHOE COJEp)KaHHe, OIpelenseT
KOJIMYECTBEHHBIE U KAYECTBEHHBIE €ro XapaKTePUCTUKU Ha KaXKJIOM JTale HU3y4eHHUs IMpeIMeTa,
npeaycMaTpuBaeT MPUHLUIBI CTPYKTYPUPOBAHUS COJACP)KAHUS M paclpellesIeHUs] ero Mo KJaccam,
OCHOBHBIM pa3zjiesiaM U TeMaM Kypca;

naéT MPUMEpPHOE paclipelieieHue y4yeOHBIX 4YacoB M0 TEMATUYECKUM pasfesiaM, PeKOMEHIYeT
MPUMEPHYIO MOCJIEI0BATEIILHOCTh M3YUEHUSI OTHEIbHBIX TEM Kypca C YYETOM MEXIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOIro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00y4aromuxcs
10-11 xnaccos;

naéT METOTUYECKYI0 WHTEpPIPETAIHIo IeJIel H3Y4eHHUs MpeaMeTra Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpEAHEro oO0Iero o0pa3oBaHUs, COJAEPKATENbHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMBbl CpPEeIHEro OOIIEro
oOpazoBaHusi  (JIMYHOCTHBIX, METANPEAMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
NIO3HABATEILHOM JIEATENIbHOCTH OOYy4aroImerocss Mo OCBOCHUIO cojaepikaHus mnpeamera. Ilo Bcem
HA3BaHHBIM MO3UIMAM B IpOrpaMMe M0 XUMHUHU COOII0IeHa MPEEMCTBEHHOCTS ¢ (hefiepaibHOoi paboyueit
IpOrpaMMOil  OCHOBHOTO o0rmiero oOpa3oBaHus 1Mo XuMuu (st 8-9 KiaccoB 00pa3oBaTeIbHBIX
opraHu3aruii, 6a30BbIid YPOBEHB).

Xumuueckoe o0pa3oBaHuUE, MOJy4yaeMoe BBITYCKHUKAMHU 00Ieo0pa30BaTeIbHOW OpraHU3aINH,
ABIIIETCS HEOThEMJIEMOM 4dYacTbio uX oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEepUIAIOIIMM 3TAIoOM
peanu3aiy Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIUX LETOCTHOM
CHUCTEME XHUMHUYECKOro O00pa30BaHMsA. OTH LIEHHOCTH KAacaloTcsl TO3HAHUS 3aKOHOB IPUPOBDI,
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(dbopMHpOBaHUS MUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHONICHHUSI K CBOEMY 3J0POBBI0 M MpPHUPOAHON cpene. Peamnsyercs xumuyeckoe oOpa3zoBaHHE
00yyaromuxcst Ha ypoBHE CpeIHEro o0Iero oopa3zoBaHus CpeiCTBAMH y4eOHOTo mpeaMeTa «XUMUs»,
coJlep’)kaHuEe U TOCTPOEHUE KOTOPOTO OMpEeNieHbl B MpOorpaMMme MO XUMHUU C YYETOM creuuuxu
HayKd XMMUH, €€ 3HaYCHUs B MO3HAHMM NPUPOAbI U B MaTEPUAIBHOM >KM3HM OOIIECTBa, a TAKXKe C
y4€TOM O0IIUX LIeJIeil U MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoii @enepanuu. Tak, Hanpumep, npu (GOpMUPOBAHUH COJCPKAHUS
npeaMeTa «XUMUsD» YUTeHbI CIIEAYIONIUe OJI0KEHUs O crienu(UKe U 3HAYeHUH HayKU XUMUU.

XuMHSL Kak DJEMEHT CHCTEMBl €CTECTBEHHBIX HayK HUrpaeT ocoOyio pojib B COBPEMEHHOH
[IMBWJIN3AIIMU, B CO3JaHUM HOBOW 0a3bl MaTepHaJbHOW KyJIbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHHE PAMOHAIBLHOIO HAyYHOTO MBINUICHUS, B CO3[JaHHME ILIEJIOCTHOTO IpPEICTaBICHHUS 00
OKpY’KarollleM MHUpe KaK O €IMHCTBE NMPUPOBI U YEIOBEKa, KOTopoe (OpMUPYETCS B XUMUU Ha OCHOBE
IOHMMAaHHUS BELIECTBEHHOT'O COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHMSI B3aUMOCBSI3U MEXAY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTMHU MPUMEHEHUSI.

TecHO B3aUMOJEHCTBYsSI C APYTMMH €CTECTBEHHBIMM HayKaMM, XHMHS CTaja HEOTHEMIIEMOM
4acTbI0 MHUPOBOM KyJIbTYphl, HEOOXOJIMMBIM YCJIOBHEM YCIICIIHOTO TPyJda U >KM3HU Ka)XJO0ro 4djeHa
obmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHH
HalpaBJieHa Ha pelleHue TII00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHBbI 370POBBSI.

B cootBercTBHU ¢ 00IIMMU LENSIMH M IPUHLUIIAMEU CPETHET0 001Iero o0pa3oBaHus CoepKaHue
npenmera «Xumus» (10-11 kimaccel, 6a30BbIH YPOBEHb W3YYCHUS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO
Ha OOMEKYJIbTYpHYIO TOATOTOBKY  OOydYaromuxcsi, HEOOXOIWMYI0 WM [UJII  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, IPOJOJIKEHUS
00pa30BaHus B pa3IMYHbIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBisiomuMu npeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypcehl - «Opranudeckas XUMUS» U
«OO0mass ¥ HeopraHuveckas: XHMHSA», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWM MO HEOPTaHMYECKON XUMHUH (C BKJIIOUYCHHEM 3HAHUU U3
oOmeld XUMHUM) W OpraHudeckol xumuu. dopmMupoBaHHEe NaHHON CHCTEMBbl 3HAHMHA TIPH HU3yYECHUU
npeaMera oOecredrBaeT BO3MOXHOCTh PACCMOTPEHHsI BCEIO MHOT0OOpa3Hsi BELIECTB Ha OCHOBE
00IIMX TOHTHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepkaHus KypcoB - «Opranndeckas Xumus» u «O011as 1 HeopraHudeckas XUMHUS»
chopMUpOoBaHa B MpOrpaMMe IO XWMHUU Ha OCHOBE CHCTEMHOTO MOJXOJa K H3YUYEHHUIO y4ueOHOTro
Mmarepuaja ¥ OOYyCJOBJIEHAa MCTOPHUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAaHUM Ha OINpenenEéHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OPraHMYECKOM XMMHUHU BEILECTBA PACCMATPHUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOEHMSI OPTaHUYECKUX COEAMHEHHUN, a TAKXKE Ha YPOBHE CTEPEOXUMHUECKUX U
JIEKTPOHHBIX MPEJCTaBICHU O cTpoeHuu BeulecTB. CBefeHHs 00 M3ydaeMbIX B Kypce BEIIECTBaX
JIAIOTCSA B Pa3BUTUU - OT YTJIEBOJOPOJOB /IO CIOXKHBIX OMOJOrMYECKH aKTHBHBIX coelnHeHHi. B Kypce
OpraHMYECKON XHWMHUHU TOJy4yaloT pa3BUTHE c(OpMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs EPBOHAYATIBHBIE MPEICTABICHUS O XUMUYECKOH CBS3H, KIIaCCU()UKALMOHHBIX MPU3HAKAX
BEII[ECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM yTJIOM 3peHus B IpeaMeTe «XUMHsD» 0a30BOT0 YPOBHS pacCMaTpUBAETCS N3Y4EHHBIN
Ha YPOBHE OCHOBHOT'O O0IIIeT0 00pa30BaHus TEOPETUUECKHUI MaTepual U (PaKTOJIOTHYECKUE CBEICHNUS O
BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0Imas u HeOpraHUYecKass XUMUs»
o0y4aromuMcsl TPEJOCTaBISETCs] BO3MOXKHOCTh OCO3HATh 3HAUEHUE IEPUOJIUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX W METOJOJOTHUECKUX TO3MULMH, TIy0)Ke MOHATh HCTOPUYECKOE H3MEHEHHE
(GYHKIHIA 3TOTO 3aK0HA - OT 0000IIAOIICH 10 OOBICHSIOMICH 1 MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHMNM O BaXHEMIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUH, CBOMCTBAX H
IIPUMEHEHNN, a TAKXKE O XUMHUYECKHX PEAKUMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnonssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpKaHUs, UMEIOIUMHU KYJIbTYpPOJIOTHYECKUN
U TPUKJIATHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMUMHH C IPYTHMMH
HayKaMH, pacCKpbIBalOT €€ pPOJb B IIO3HABATEIBHOM M IPAKTUYECKOM JACATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHMsI K IPOLIECCY TBOPUYECTBA B O0JIACTU TEOPHM U MPAKTHUUYECKUX
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NPUIOKEHUH XHUMHH, MOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATbCSA B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MpoOJieMaxX, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH MH(OPMALIMIO U MIPUMEHSTh
e€ 1JIs ONOJHEHUS 3HAHUM, PEIIEHUS UHTEIUIEKTYaIbHBIX U AKCIIEPUMEHTAIbHBIX UCCIIE0BATEIbCKUX
3ajay. B menoM conepkaHume y4yeOHOro mpeaMera «XUMHUS» JTaHHOTO YPOBHSA —H3Y4YEHUS
OPUEHTHPOBAHO Ha (OPMHUPOBAHUE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKOH OCHOBBI ISl TOHUMaHHS
bunocopckux uAeH, TakUX Kak: MaTepUalibHOE €IMHCTBO HEOPTraHMYECKOIO0 M OPraHMYecKOTo MHUpa,
00yCJIOBJICHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHHEM, IO3HABAEMOCTh NMPHUPOIHBIX SBICHHUH
nyTéM OKCIIEpUMEHTa W pELICHUs MPOTUBOPEUMH MEXAY HOBBIMU (aKkTaMHd U TEOPETUUECKUMU
IPEINOChUIKAMH, OCO3HAHHE POJM XMMHUH B PEIICHUU HKOJOTHYECKUX IMpOoOJieM, a Takke MpolieM
cOepeXeHHs SHEPTeTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJOTHI 1 MaTepHaloB.

B mutane pemieHus 3amad BOCIMTAHUS, Pa3sBUTHA U COLMAIU3AIMM OOYYarOIIMXCS MPUHSATHIC
IporpaMMoil MO XHWMHHM IOAXOABI K OIPEACICHUI0 COJAEPXKAHUS W TOCTPOEHUs NpeaMeTa
npeaycMaTpuBaioT (JOPMUPOBAHHE YHHUBEPCAIBHBIX YUE€OHBIX JEHCTBHIA, UMEIONIMX 0a30BOE 3HAYCHUE
JUISL  pa3NUYHBIX BHUJAOB JESATENIbHOCTH: pEUIeHHs MpobiieM, TOWCKa, aHaimu3a U o0paboTKu
uHpOpMalUK, HEOOXOJUMBIX Ui NPUOOpPETEHUS OIBbITa MPAKTUYECKOM M HCCIIeA0BATENbCKOM
JIeATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUN XUMUHU.

B npaktuke npenogaBaHMs XMMHUHM Kak Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs TaK U Ha
YpOBHE CpellHero o0Iero o0pa3oBaHus, MPU ONPEACICHUU CONEPKATEIbHOW XapaKTEPUCTUKU LieJeit
U3Y4YEHUsS ITpeIMeTa HaIpaBJIEHUEM IIEPBOCTENIEHHON 3HAUYMMOCTH TPAJUIMOHHO IPU3HAETCS
(dbopMupOBaHHE OCHOB XMMHUYECKOI HaYyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM
JESATEIILHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbl. C METOAMUYECKON TOUKHU
3pEHHUsI TAKOM MOJAXO/ K OIPENEICHUIO LIeJIel N3yUEHUs TPEAMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOHM TOYKE 3pEHMS TJIABHBIMHU LIETISIMH M3YYEHUS mpeaMeTa «XuMHsD» Ha 6a30BOM
ypoBHe (10-11 ki1.) ssBISAFOTCS:

dbopMUpOBaHHUE CHUCTEMbl XMMHUYECKUX 3HAHWN KaK Ba)KHEHIIECH COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIJIIOUEBbIe MOHATHS, (PyH/IaMEHTAIbHbBIE 3aKOHBI U
TEOPHH XUMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M NMOHUMAaHHE CYITHOCTH JOCTYMHBIX 000OIEHMIMA
MHPOBO33PEHUYECKOIr0 XapaKkTepa, 03HAaKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

dopMHupoBaHHE W pa3BUTHE MPEICTABICHUM O HAy4YHBIX METOJAX IIO3HAHHS BEIIECTB U
XUMHYECKHUX PEaKINil, HeOOXOIUMBIX AJi MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB U
XUMHUUYECKHX SIBJIEHUM, UMEIOLIMX MECTO B IPUPOAE, B IPAKTUUECKON U MIOBCEAHEBHON KHU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JAESTEIBLHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHUEM MTPaBHII 0€30IaCHOTO 0OpaIleHHsI ¢ BEIIECTBAMHU.

Hapsiny ¢ sTuM conepkaTelbHash XapaKTEpUCTHUKA LENe W 3aJad M3y4deHUs NpeaMera B
IporpaMMe MO0 XMMHHM YTOYHEHA U CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMHU B
cucrteMe cpemHero obOmero ooOpazoBaHus. CerogHs B MPENOJaBaHUM XUMHUU B OOJBIIEH CTENCHU
oTHaéTcsl MPEANOYTeHNUE MPAKTUYECKONW KOMIIOHEHTE COJAEp)KaHHUs OO0y4YeHMs, OpUEHTHPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHHKA OOIIe00pa30oBaTeIbHON OpraHMu3aliy, BIAJCIONIEro He Ha0OpOM 3HaHUH, a
(YHKIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHMSIMU aKTUBHOTO TIOJIyYEHHs 3HAHUN U
NPUMEHEHHUS UX B PEAIBHOW KU3HM JIJISl PEIICHUS] IPAKTUYECKUX 3a1a4.

B 57011 cBsI3u IpU M3ydeHUH TpeaMeTa « XUMHD JOMHHUPYIOIIee 3HaUeHNEe PUOOPETAIOT TaKKue
LEIU U 337]a4M, KaK:

ajanTanyus oO0yYaloImUXcs K YCJIOBHAM JIMHAMHYHO PpaA3BUBAIOLIETOCS MHpa, (OPMHPOBAHUE
UHTEJJIEKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa30OBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY HPHUHSTHIO T'PAaMOTHBIX PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalLUsX,
CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHHEe Y OOyYaromUXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHMI), MMEIOIINX
YHHUBEpPCaIbHOE 3HaYCHHE JUIS Pa3IMYHBIX BUAOB ACSITEILHOCTU: PElIeHUs MpobieM, MOMCKa, aHalu3a
U 00paboTku uH(pOpMAMK, HEOOXOIUMBIX JJsi TPUOOPETEHHs] ONbITa JAEATEIBHOCTH, KOTOpas
3aHMMAeT Ba)XHOE€ MECTO B IMO3HAHMM XHWMHH, a TAKXKE Uil OLEHKU C IMO3MIMI SKOJIOTMYECKOU
0€30MaCHOCTH XapakTepa BIMSHHUA BEUIECTB W XMMUYECKHX IPOLIECCOB HAa OPraHM3M 4YelloBeKa M

NPUPOIHYIO CPENy;



®enepanpHas padouast nporpamma | Xumusi. 10-11 kmaccer (6a30BbIi ypOBEHbD)

pa3BUTHE T[I03HABATEIHHBIX WHTEPECOB, HHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CrocCOOHOCTH CaMOCTOSATEIHLHO MTPUOOPETATh HOBBIE 3HAHUS 110 XUMUH B COOTBETCTBUU
C KM3HEHHBIMU TMOTPEOHOCTSIMU, HCIOIH30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHU IS
MOMCKA U aHaJu3a YYeOHOW W HAyYHOMOMYJISIPHON HHPOPMAIIMK XUMHYECKOTO COJIEPIKaHMUSI;

dbopMUpOBaHHEe W PA3BUTHE Yy OOYUYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBINIICHHS,
HaOIIOaTEIPHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHUH U TTPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y 00ydJaromuxcss yOexAEHHOCTH B TYMaHMCTHYECKOW HAINPaBIEHHOCTH XUMHH, €€
BaXHOW POJIM B PEIICHUHU TIIOOATBHBIX MPOOJIEM PaIllMOHATBLHOTO MPUPOOIIOIB30BAHHUS, TOTIOTHEHUS
SHEPTeTHYECKUX PECYpCOB W COXpaHEHUsS NPHUPOIHOTO PAaBHOBECHs, OCO3HAHMUS HEOOXOIUMOCTH
OCepeKHOTO OTHOIIEHUS K TPUPOJE UM CBOEMY 3JI0POBBIO, a TakkKe MPHOOPETEeHUs OIbITa
WCITOJIH30BAHUS TTOTYYEHHBIX 3HAHUU JJIs1 TPUHATHS TPAMOTHBIX PEIICHUNA B CUTYAIUSAX, CBI3AHHBIX C
XUMHYECKHMU SBJIICHUSMH.

lemn w 3amaunm u3ydeHUs: npeaMera «XUMHUS» TOJYyYUIU TOAPOOHYI0 METOAMYECKYIO
WHTEpIIpeTanuio B pasaene «llitanupyeMbie pe3yabTaThl OCBOCHHS TIPOTPAMMBI 110 XUMHUIY, OJIaroaapst
yeMy o0ecredeHo Y€TKoe MpeCTaBICHUE O TOM, KaKUe 3HAHUS U YMEHHS UMEIOT MPSMOE OTHOIIICHUE K
peann3auny KOHKPETHOM LENH.

B yueObnOM mmaHe cpemHero oomiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeIMeTHOH 005acTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHD».

OO6ree 9nciio 9acoB, pEKOMEHIOBAaHHBIX ISl H3YUYCHHS XUMHUH - 68 gacoB: B 10 kiacce - 34 yaca
(1 gac B Hepemnto), B 11 kmacce - 34 yaca (1 gac B Hezeno).



COJIEP’KAHUE OBYYEHUSI'

10 KJIACC
Teopernyeckue 0CHOBbI OPraHUYECKOl XUMHHU

IIpenMeTr opraHndeckoil XMMHM: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOIYYEHUH HOBBIX
BEIIIECTB U MAaTepHAJIOB. Te€Oopusi CTPOCHHS OpraHuyeckux coequHennii A.M. bytiepoBa, €€ OCHOBHbIE
nojoxkeHus. CTpyKTypHbIE (OPMYIIbI OpraHMYecKUX BemiecTB. ['omomorusi, nomepusi. XuMuieckas
CBA3b B OPraHNYECKUX COEAMHEHUSX - OAMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o KiIacCH(PHUKAIMKM OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKHx
COeMHEHMI (cucTeMaTuyeckas) M TPUBHMAJIbHBIE HAa3BaHUS BAKHEHIIMX MpEACTaBUTENCH KIaccoB
OpPraHUYECKUX BEIECTB.

JKCNEePUMEHTAJIbHbIE METObI H3YyYeHHs BeIeCTB M UX NPeBpalleHuil

O3HakomyieHHEe C oOpa3laMud OpraHMYEeCKHX BELIECTB U MaTepuajaMd Ha HX OCHOBE,
MOJICIIMPOBAHNE MOJIEKYJI OPraHMYECKUX BEUIeCTB, HAOJIOJACHHWE M OIHMCAHUE JEMOHCTPAIlMOHHBIX
OTBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NMpPHU HarpeBaHuM (IUIaBJIeHHE, OOYTIMBaHHE U
TOpPEHHUE).

YriaeBogopoabl

AnKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMUECKHH psa. MeTaH M 3TaH - [poCTEHIINe
MPE/ICTaBUTENN AJIKaHOB: (PU3NYECKHE U XMMHUYECKHE CBOICTBa (peakiMH 3aMelIeHHUs] U TOpeHus),
HaXO0XJACHHUE B IPUPOJIE, TOJIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psAd. OTUJIEH W NPOMWIEH - MPOCTEUIINE
NpPEJCTaBUTENIM alKeHOB: (U3MYECKHMEe M XHMHUYECKHE CBOMCTBAa (peakiuu THIPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3AlINN ), OTYyYeHHE U TPUMEHEHHUE.

ATKagueHsl: Oyramuen-1,3 u metunOyTanuen-1,3: crpoeHue, BaxXHeH e
XUMHUYECKHE CBOICTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOro KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHUECKUH pPAl. ALETWIEH - MPOCTEUIINA
MpPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHUE, (PU3NYECKMEe M XHUMHUYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHme, (HU3MYECKUE W XHUMHUYECKHE CBOHCTBa (peakiuu
TraJIOTEHUPOBAHNUSA U HUTPOBAHUS), IIOJIyueHUE M IpPUMEHEHHe. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2an02eHUpOBaHUs U HUMPOBAHUS), NOJVUeHUue U
npumenenue. TOKCHYHOCTh apeHOB. I'eHeTn4ecKas CBS3b MEXKIY YIVIEBOJAOPOIaMH, IPUHAIEKALIUMHI
K pa3JINYHbIM KJIaccaM.

[TpupoHble HICTOYHUKH YTIeBoA0poa0B. [Ipupoauslii ra3 u nonytHsie HedTaHbIe ra3sl. Hed1h u
e€ mpoucxoxaeHue. CrnocoObl mepepabOTKu HePTHU: TEPEroHKa, KPEKUHT (TEPMUUYECKUM,
KaTaluTU4eckuit), muponus. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHNE B TPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroyib ¥ MPOAYKTHI €ro mepepadboTKH.

JKCIEePUMEHTAJIbHbIE METObI H3YyYeHHs BeleCTB M UX NPeBpalleHuil

O3HakoMJIeHHE ¢ 00pa3llaMu IIacTMacC, KayayKoB U pe3uHbl, kojutekuu «Heptb» u «Yronaby,
MOJIETMPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, MPOBEACHUE NPAKTHYECKOM
padoThI: TOJIy4YEHUE STHIICHA U U3YYEHUE €T0 CBOMCTB.

PacuétHble 3agaun

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peaklMu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UM MPOAYKTOB PEAKIIH).

Kucnopoacoaepxamnme oprannyeckue coeAHHEHUs

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTpOoeHHE, GU3NUECKUE U XUMUYECKUE
CBOWCTBa (peakUWu C aKTUBHBIMH METAJIaMH, TaJOT€HOBOAOPOAAMHU, TOpPEHHE), IMPHUMEHEHHE.
BonoponHeie cBsA3M MeExIy MOJIEKYJIaMH CHOUPTOB. JIeHCTBHME MeTaHOJa M 3TaHOJA HA OPraHU3M
4eJI0BeKa.

MHoroaroMHble COUPTHI. DTUICHIIUKONIb U TJIMLIEPUH: CTPOEHUE, PU3NUYECKHEe U XUMUYECKUE
CBOMCTBA (B3aMMOJEICTBUE CO IIEJOUYHBIMM METaJUIaMU, KauyeCTBEHHAsl peakliis Ha MHOTOaTOMHBIE

' Kypcusom B TEKCTE BBIJEICHBI JJIEMEHTBHI COJCpXaHHUS y4eOHOro Marepuaia, KOTOpbIe H3y4yaroTCs B
03HAKOMUTEIBFHOM IUJIaHE M HE BKIIOYAIOTCS B COCTaB MpeAMETHBIX pe3ynbTatoB ocBoeHuss OOII COO na
0a30BOM YpOBHE.
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cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHeHne rimneprHa u STUIIEHTJIUKOJISL.

®deHoI: CTpoeHHE MOJEKYNbl, (PU3MUEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (eHoa.
[Tpumenenue ¢peHoma.

Anpaeruabl U kemonsvl. DopManbIeTul, aleTaNbJIEIH/I: CTPOCHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBAa (peakIMy OKHCICHUS ¥ BOCCTAHOBIICHUS, KAYCCTBCHHBIC pEAKIMH), TOMy4eHUE W
MIPUMEHEHHUE.

Ayemon: cmpoenue, ¢usuueckue u Xumuyeckue ceolicmea  (peakyuu  OKUCAEHUS U
80CCMAHO0GIEHUs), NOJLyYeHUe U NPUMEHEHUe.

OAHOOCHOBHEIE TpeneibHbIe KapOOHOBBIE KHUCIOTBL. MypaBbUHAsT M YKCYCHAsi KHCIIOTBI:
cTpoeHue, (pu3nyecKkne U XMMHUUYECKHE CBOMCTBa (CBOMCTBA, oOmMe JUIsl Kjacca KHUCIOT, PeaKIus
sTepudukanyn), moaydeHue u npuMeHeHue. CTeapuHoOBast U OJICMHOBAs KUCIOTHI KaK MPEJCTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JeiiCTBHE.

CroxHble 3UpbI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Haponus cnoxueix 3¢gupos. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. bruosorudyeckas poib JKUpPOB.

YrneBoabl: cocTaB, KiIacCH(UKALUs YIIEBOAOB (MOHO-, MU- W monucaxapunsl). [oko3a -
MPOCTEHIINI MOHOCaXapHa: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PU3NUEeCKre U XUMUYECKHE CBOICTBA
(B3aumonetictBue ¢ rugpokcunom meau(Il), okucieHne aMMuadHBIM pacTBOPOM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPUPOJE, MPUMEHEHUE, OUOJIOTUYECKasi POJIb.
®ortocuHTe3. OpykTo3a KaKk U30Mep TIIFOKO3BIL.

Caxaposa - npedcmasumens OUCaxapuoos, 2UOPouU3, HaxoHCoeHue 6 npupooe U NPUMeHeHue.

Kpaxman u uemitono3a kak mnpupogHble mnonumepbl. CTpOEHHE Kpaxmana W IEeJUIIOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOoau3, KaYeCTBEHHAs PEaKIusi C HOJOM).

JKCNepUMeHTATbHbIE MeTOAbI H3y4YeHHs BeleCTB U UX NMpeBpalleHui

[IpoBenenue, HabOMOEHUWE U ONHUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KAueCTBEHHBbIC pEaKIMH OJIHOATOMHBIX CIHUPTOB (OKHcIeHue draHona okcugom Meau(Il)),
MHOT'OATOMHBIX CIUPTOB (B3auMojeiicTBue TimnepuHa ¢ rtuapokcugom menu(Il)), ampaerumon
(okmcneHne aMMUaYHBIM pacTBOpoM okcuna cepedbpa(l) u ruapoxcumom menu(Il), B3ammopeiicTBre
KpaxMaja ¢ HOJIOM), TPOBEACHUE IPAKTUIECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHble 3agaun

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakluu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOTHBIX
BEULIECTB UM MPOAYKTOB PEAKIIH).

A3oTcoaeprkaime OpraHudecKne coeJMHeHus

Amunvl. Memunamun u anunium: cocmas, cmpoeuue, Guauueckue u Xumuyeckue ceoucmea
(eopenue, 83aumoodelicmsue ¢ 6000 U KUCIOMAMU,).

AMUHOKHUCIOTEl Kak amM(OTepHble OpraHuyeckue coequHeHus. Puznyeckue M XHUMHUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIMHA). bruonornueckoe 3Ha4eHne aMUHOKHUCIIOT. [lenTuabl.

benku kak TpUpOIHBIE BBHICOKOMOJIEKYJISIpHbIE coequHeHus. IlepBuyHasi, BTOpUYHAs U
TpeTHYHAsl CTPYKTypa 0eKoB. XMMUYECKHE CBONCTBA OCTTKOB: THIPOIN3, ICHATYpAIisl, KAYeCTBCHHbBIE
peakmuu Ha OCIKH.

JKcnepUMeHTaTbHbIE MeTOAbI H3y4YeHHs BelleCTB U UX NMpeBpalleHui

Habmonenue u onucanue JeMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OeIKOB P HarpeBaHUH,
[[BETHBIC PEAKIIUU OCITKOB.

BbicokomosiekysipHble coeJUHeHHs

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpU3AlNH, CPeAHss MojeKkyhspHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN - TTOJIMMEpHU3aIlis U OJIMKOH/ICHCALIUSL.

IInacmmaccol (noausmunen, noaUNponuieH, NOIUSUHUNIXIOPUO, noaucmupon). Hamypanvuoui u
cunmemuyeckue Kay4yku (0ymaoueHosbvlll, X10ponpeHosblil U U3onpeHossvill). Bonokna: namypanvhoie
(x10n0K, wepcmov, WENK), UCKYCCMBEHHbIE (ayemamuoe 80JI0KHO, 8UCKO3a), CuHmemuieckue (Kanpou u
J1A6CaH,).

JKCNepUMEHTAJIbHbIE METO/IbI U3yYeHUs BelllecTB M UX NMpeBpalleHuil

O3zHakoMJyieHHEe ¢ 00pa3iaMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.
MesknpeamMeTHble CBSI3H

Peanuzanus MEXNpEeAMETHBIX CBS3€M NpPU H3y4YEHHUU OpraHuuyeckoil xumuum B 10 Kiacce
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OCYIIIECTBIISICTCS Yepe3 HMCIOIh30BAHNE KAaK OOIIWX €CTECTBEHHO-HAYYHBIX TOHATHHN, TaK U MOHSATHH,
SIBJISIFOLUXCS] CACTEMHBIMU JIJIS1 OT/AEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TMOHSTHS: SIBICHWE, HAy4HBIH (DakT, THMOTE3a, 3aKOH, TEOpHS,
aHallM3, CHHTE3, KiacCUpUKalusi, MEepUOJUYHOCTb, HAOMIOJEHHE, H3MEPEHHE, OSKCIIEPUMEHT,
MOJEJIUPOBAHUE.

®usnka: Marepus, dHEpPrusi, macca, aroM, JJIEKTPOH, MOJIEKYyJla, HHEPreTUYECKHl YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBA, (PM3WYECKHE BEIMYMHBI U CIUMHHIIBI WX
HU3MEPEHMUS.

Buonorusi:  kierka, opranusM, Ouochepa, 0OMeH BEIIECTB B OpraHu3Me,

(dhoTocuHTE3, OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIIKH, YIIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpacdus: MuHEpasbl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOMTAEMBIE, TOTLIUBO, PECYPCHI.

TexHonorusa: MNHILEBbIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS, MOIOIIME CPEACTBA,
JIEKApCTBEHHBbIE M KOCMETHYECKHE IMpenaparbl, MaTepHaybl U3 HCKYCCTBEHHBIX M CHUHTETHYECKUX
BOJIOKOH.

11 KIIACC
Teopernuyeckne 0CHOBbI XMMHH

XUMHUYECKUH 7eMEeHT. ATOM. SIapo aToma, U30TOMBL. DIEKTPOHHAS 000JI0YKa. DHEPreTHUECKUE
YPOBHH, TMOAypOBHU. ATOMHBIE oOpOWTanu, s-, p-, d- smeMeHTbl. OCOOEHHOCTH pacHpeeICHHS
JNEKTPOHOB MO OpOUTAIIM B aTOMax »JJEMEHTOB TNEPBBIX YETBIPEX NEPUOAOB. IJICKTPOHHAS
KOH(UTYpaIs aTOMOB.

Ilepuonnueckuit 3axoH u Ilepuonnueckas cucrema xumuyeckux snemeHTos .M. Menneneesa.
CBsa3p mepuoandeckoro 3akoHa u Ilepuomndeckod cucTteMbl XUMUYECKUX dieMmeHToB J[.U.
MeHaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYMIaM U MEPUOJIaM.
3HavYeHHE NePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrtpoeHue BelecTBa. XUMHUECKas CBSA3b. BHIBI XUMUYECKOH CBSA3M (KOBaJCHTHAS HETIOISpHAS U
NOJISIpHAsi, MOHHAs, MeTauindyeckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJCHTHOM XMMHUYECKOH CBS3U
(oOMEeHHBIN M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHPHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M AHUOHBI.

BemectBa MOJEKyIsIpHOTO M HEMOJEKYISPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIECTBA. THUIMBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIXx cuctemax. VcTUHHBIE M KOJUIOMJIHBIE pacTBOphl. MaccoBas Aojs
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHWuecKux coeAuHeHwil. HoMmeHKiaTypa HEOpraHHMYeCKHUX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKANX K PA3TUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukamuss XUMHUECKHMX peakiuii B HEOPraHUYECKOH W
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUs W IpPEBpalICHUs
SHEPTUH MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTuMble peakUUu.
Xummnueckoe paBHoBecue. DakTophl, BIUSIONIME HA COCTOSHUE XMMHYECKOTO paBHOBecus. [Ipuniun
Jle llarense.

Onexktponutuueckas auccormanus. CuibHble u  ciabble  diekTponuThl. Cpena  BOTHBIX
pPacTBOPOB BEIIECTB: KUCIasl, HEUTpaiabHas, mienouHas. [louamue o 600opoonom nokaszamene (pH)
pacmeopa. Peakuuu MOHHOTO oOMeHa. [ U0poau3 HeopeaHu4ecKux U OpeaHuyecKux eeujecms.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [lowamue 06 s1ekmponusze pacniagos u
pacmeopog coneul. [Ipumenenue snekmpoausa.

JKCNepUMEHTATbHbIE METOAbI H3y4YeHHs BELEeCTB U UX NpeBpalieHui

Hemonctpanus Tabmun «llepuoanueckas cucrema xumudeckux snementos .M. MenneneeBay,
M3Y4YeHHE MOJeliell KPUCTAIMYECKUX PpeUI€TOK, HaONI0JCHUE U OINUCAaHUE JEMOHCTPALMOHHBIX U
nabopaTOpPHBIX OMBITOB  (pa3joKEHUE TEPOKCHUIAa BOAOpPOJa B MPUCYTCTBUU KaTalld3aTropa,
ONpeJIETIEHUE CPENIbl PACTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMM HOHHOTO
oOMeHa), TMpOBEJCHHE IMpPaKTHYECKOW paboThl «BnusHUME pa3nTUYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN.



PacuétHble 3agaun

Pacuérel Mo ypaBHEHMSIM XMMHUYECKHMX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM MOHATUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranuueckasi xummusi

Hewmeramnsl. [lonoxxenune HemeraiuioB B Ilepuoanyeckoi cucreme XUMU4eCKux ieMeHToB JI. 1.
MeHpneneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB. AJUIOTPOIHS
HEMETaJIOB (Ha MpUMepe KHCIopoa, cepsl, pochopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXKHEUIINX HEMETA/UIOB (TaJIOT€HOB, Cephl, a30Ta, ¢ocdopa, yrieposa
Y KPEMHHUS) U UX COSTUHEHUH (OKCHIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

[IpumeHeHne BaxXHEUIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramnsl. Ilonoxenune MeramwioB B Ilepuonuueckoit cucreme XMMHYECKUX 3yieMeHTOB JI.M.
MenneneeBa. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 000104eK aTOMOB MeTailioB. Obmue pusnueckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUH psijl HANIPSHKEHUH METaJIOB.

XWMHYECKHE CBOWCTBA BAKHEUIIMX METAJIOB (HATPUH, KAJIWM, KadbllMid, MarHWi, aJlFOMUHUM,
LIUHK, XPOM, 3K€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mme cnocoOwl mosydeHus: MeTauioB. Memannypeus. Kopposus memannos. Cnocobwt 3aujumol
om xoppo3suu. IlpuMeHeHre METAIIOB B OBITY M TEXHHKE.

JKCNepUMEHTATbHbIE METOAbI H3y4YeHHs BELeCTB U UX NpeBpalieHui

WN3ydyenne komnmekumu «MeTamasl W CIUIaBbl», OOpa3lOB  HEMETAIOB, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4, HAaOMI0JeHUE U OMMCAaHUE IEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OMBITOB
(B3auMoJIeHiCTBHE TUIPOKCUIA AIIOMUHUS C PACTBOPAMU KHUCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEaKIUU
Ha KaTHOHBI METAJIJIOB).

PacuétHble 3agaun

Pacuérbl Macchl BemecTBa Wil 00bEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEHIECTB, pacdy€Thl Macchl (00BbEMa, KOIMYEeCTBa
BElIECTBA) MPOIYKTOB PEaKLMH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Pone xumum B oOecredeHWH SKOJOTUYECKOW, DHEPreTHUYECKOW M THINEeBOW Oe30MMacHOCTH,
pa3BuTUU MeauIUHBL. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX HPUHLMIAX MPOMBIIIJICHHOTO MOJTYYEHHS] Ba)KHEHIINX
BELIECTB.

YenoBek B MHMpE BEIIECTB W MaTEPUAIOB: BAKHEWIINE CTPOUTEIBHBIE MATEpPUAIbL,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl Mg DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCcKHe U MUHEpaJIbHbIE y10OpEHUS.

XuMusi ¥ 3J0pOBbE UEJIOBEKA: MpaBUjIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBUiia
0€301acHOT0 UCIOIb30BaHUS MPENapaToB OBITOBONH XMMHHU B TOBCEIHEBHOMN KU3HU.
MexnpeamMeTHbie CBA3U

Peanuzarust MeXnpeaMeTHBIX CBSI3€H MPH W3y4EeHWH OOIICH W HeopraHmdecko xumuu B 11
KJIACCe OCYIIECTBISIETCST Yepe3 HCIONIb30BAaHUE KaK OOIIMX eCTECTBEHHOHAYUYHBIX MOHITHMA, TaK U
MTOHSATUH, SBIIAIOIIMXCA CUCTEMHBIMH ISl OTJIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHaJW3,
CUHTE3, KiaccupuKalus, NepuoAuYHOCTb, HAOMIOCHNE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHHE,
SIBJICHHE.

®usnka: marepus, SHEpPrus, macca, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, H30TOIl,
pPaMOaKTUBHOCTh, MOJEKYJa, JHEPTeTUYECKUN ypOBEHBb, BEIIECTBO, TENO, OOBEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEJIMYUHBI U €AUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, MaKpo- ¥ MUKPOIIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLIUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBIIIJIEHHOCTb, METAJUTYPrusi, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepUaIOB, CEJIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MHIIEBAas MPOMBIIUIEHHOCTD,
bapmaneBTUUECKas MPOMBIIIJICHHOCTB, MIPOU3BOJICTBO

KOCMECTHUYCCKUX nmpenaparos, IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTcpHraJioB, SJICKTPOHHAA
IMPOMBIINIJICHHOCTE, HAHOTCXHOJOT'HH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWHU HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ybTaTaM OCBOCHHUS OOYYArOIIUMHUCS MPOrPaMM
cpeaHero oOmero o0pazoBaHHs (JIMYHOCTHBIM, METANpeIMETHBIM M MpeaMeTHbiM). Hayuno-
METOJIMYECKOM OCHOBOM Ui pa3pabOTKH IJIaHUPYEMBIX PE3yJIbTAaTOB OCBOEHHUS MPOrpaMM CPEIHETO
o011ero o0pazoBaHus ABISETCS CUCTEMHOIEATEIHOCTHBIN MTOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS IpeaMmera «XHMHS» Ha YpOBHE CpPEIHEro oomiero oOpa3oBaHUS BbIIEICHBI
CJIEIYIOIME COCTABJISIOIINE:

OCO3HAaHHWE OOYYAIOIIMMHUCA POCCHUUCKON TPaXJTaHCKOW HWISCHTHYHOCTH - TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTHUBALIUU K O0YYCHHUIO;

L[EeJICHANIPABICHHOE DPAa3BUTUE BHYTPEHHUX YOEXKIEHUN JHMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIMNA 0a30BOI HAYKH XHUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOyYarommMxcs pPYKOBOJCTBOBAaThCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYLTUMH LEIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJM4ue MPaBOCO3HAHUS HKOJIOTMYECKON KyJIbTYpbl U CHOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HEHHBIC IJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUs» JOCTUTAIOTCS B €IUHCTBE yueOHOU U
BOCIIUTATEIbHOMN AESATEIHHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€aJlaMHd POCCHMCKOTO TPakIaHCKOro OOIlecTBa, MPHUHSITHIMU B
o0IIecTBE HOPMAaMH M TpaBWIAMH MOBEICHHS, CIIOCOOCTBYIOIIMMH MpoIleccaM CaMOIO3HAHUS,
caMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YyYarOIINXCS.

JIudHOCTHBIE pPe3yabTaThl OCBOCHHSI MPEAMETa «XUMUS» OTPaKaT cHOPMUPOBAHHOCTH OMBITA
MO03HABATEIbHON U MPAKTUYECKOM 1eATeIbHOCTH 00yUaIOUIUXCs 110 peain3alii NPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasxaaHckoro BOCIMTAHHS:
OCO3HaHUsI OOYYAIOIIMMHUCS CBOMX KOHCTHTYIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaXXCHHUS K
3aKOHY M IIPaBONOPAIKY;
HpeﬂCTaBHeHI/IH O COLIMAJIBbHBIX HOpMaX nu HpaBHHaX MECKIINYHOCTHBIX OTHOLHeHI’IfI B KOJIJICKTHUBCE,
FOTOBHOCTH K COBMECTHOM TBOPYECKOH JeATENbHOCTH NPH CO3JaHMH Y4eOHBIX IIPOEKTOB,
peHJeHHH yqe6HLIX U ITO3HABAaTCJIbHBIX 3a1a4, BBIITOJHCHUU XUMHUYCCKUX 3KCHepHMeHTOB;
CIIOCOOHOCTH MOHMMATh M IPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY U apryMeHThl JPYTUX IpH
aHaJIN3¢ Pa3IMYHBIX BUJIOB YUEOHOH NEATEILHOCTH,

2) nATPHOTHYECKOro BOCIIMTAHMS:

IIEHHOCTHOTO OTHONIEHHS K HCTOPUYECKOMY U HAYYHOMY HACJIEUIO OTEUECTBEHHOM XUMHH;

YB@XXCHHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOIO MPUMEHECHUS XHMUH,
OCO3HAHMs TOTO, YTO JOCTHIKEHHS HAYKH €CTh PE3YJbTaT JJIMTEIbHBIX HAOJIONEHUH, KPOMOTIMBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOSIHHOI'O Tpyda yLIéHBIX " IPAKTUKOB;

MHTEPECA M MO3HABATENBHBIX MOTHBOB B MOJYYEHUH U MOCIEMYIOIEM aHAIM3e MH(OOPMAIHK O
NEPpCAOBBIX NOCTHIKCHUAX COBpGMCHHOI‘/'I OTECUECTBEHHOU XUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOrO MOBEICHHUSL;

CHOCOOHOCTH OLICHMBATH CUTYallMd, CBS3aHHBIE C XMMHYECKMMH SBICHMSAMH, M IIPUHHMATh
OCO3HAHHBIC PCUHICHU A, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

FOTOBHOCTH OIIEHMBaTh CBOE TMOBEJCHME M IIOCTYNKH CBOMX TOBapHINEH C MO3MIMiA
HPAaBCTBCHHLIX U MPABOBBIX HOPM U OCO3HAHUC HOCHGI[CTBI/Iﬁ 9TUX MMOCTYIKOB;

4) dopMupoBaHHs KYJbTYPbI 310POBb:
MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0Oe3omacHOro oOpa3a JKHU3HH, HEOOXOIUMOCTH
OTBCTCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMY q)HSI/I‘IeCKOMy nu HCI/IXI/I‘-IGCKOMy 3I[OpOBBIO;
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COOJIIOICHHSI TIPaBMII 0€30MacHOr0 0OpaIleHHs ¢ BEIECTBAMU B OBITY, MOBCEIHEBHON KHU3HH U B
TPYAOBOM AEATEIBHOCTH;

MOHMMAaHMsI [IEHHOCTU MPAaBUJ WHAWBUIYAIBHOTO M KOJUIEKTMBHOTO OE30MacCHOTO MOBEICHHS B
CHUTYaIUSIX, YTPOXKAIOIINX 3/J0POBBIO U )KU3HU JIFO/IEH;

OCO3HAHMS TIOCIEACTBUH W HENPUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aJIKOToIs,
HapKOTUKOB, KypeHHs);

5) tpynoBoro BocnuTanus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B y4eOHO-HCCIIEIOBATENIbCKOM  JAEATEeNbHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

YCTAHOBKH Ha aKTMBHOE y4acCTHE B PEIICHUH NPAKTUYECKUX 3a/1a4 COL[MAIbHON HalpaBIEHHOCTH
(B paMKax CBOETro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YUYEHMIO IpOQeccuil pa3IuyHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHSI TPEIMETHBIX 3HAaHUH 10 XMUMUHU;

YBa)KEHUS K TPYAY, JIOJAM TPYZAa U pe3ysbTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAIbHOH TpaeKTOpUH 0OpazoBaHMs, Oymymiei
npodeccun M peanu3ald COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rHYeCKOro BOCIUTAHMS:

HKOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOUIEHUSI K MIPUPOIE, KaK UCTOUYHUKY CYLECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHUS TJI00AJIBHOIO XapakTepa OSKOJOTUYECKUX TMpoOJIeM, BIHUSHUS SKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUATIBHOM CPELBI;

OCO3HaHHS HEOOXOIUMOCTH HCIOJB30BaHUS JOCTHKEHHM XUMHUU MJIs DPELICHUS BOIPOCOB
paLOHAIIBHOIO IIPUPOLOIIOIE30BAHN;

AKTUBHOT'O HENPUATUS AEHCTBUH, MPUHOCIIIMX BpPEIl OKPYKAIOLIECH TPUPOIHON Cpele, YMEHUS
IMPOTrHO3UPOBATH HGGH&FOHPH}ITHBIG 9KOJIOTMYCCKHUE MTOCICACTBUA TPCAINPUHUMACMbBIX ,Z[GI\/'ICTBI/II\/'I u
MpeoTBPALIATh UX;

HaJIn4us Pa3BUTOTO 3KOJIOTHUYECKOI'O MBIIJICHUA, DKOJIOTHYECKON KYJIbTYPBHI, OIlbITa
JEeSITeIbHOCTH SKOJIOTMYECKOM HaMpaBIIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH B MO3HABATENIbHOIA,
KOMMyHHKaTHBHOﬁ n COI_[I/IaJ'II:HOI\/'I IMPAaKTUKC, CHOCO6HOCTI/I U YMCHUS AKTUBHO IPOTHUBOCTOATH
ueosIoruu Xemohoouu;

7) UeHHOCTH HAYYHOTO MO3HAHUS:

C(POPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYK{ U OOILIECTBEHHOM MPAKTHUKH;

NOHMMaHMs cHenu(UKM XMMHHM Kak HayKd, OCO3HaHus €€ poimd B (OPMHPOBAHUU
panMoHaTBFHOIO HAYYHOTO MBIIUICHUS, CO3aHUHU LIEJIOCTHOTO MPEACTABICHUsS 00 OKPYKAIOIIEM MHUPE
KaK 0 €JUHCTBE IIPUPObI U YEJIOBEKA, B IO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEN U pEIIeHUH NpodiieM
COXpaHEHUs IPUPOJIHOTO PABHOBECHS;

yOexEHHOCTH B 0CO0OW 3HAUYMMOCTHM XMMHHU JUIsl COBPEMEHHOW LMBMIM3AIMM: B €€
I'YMaHHCTUYECKON HAampaBIeHHOCTH ¥ Ba)XXHOM pOMM B CO3AaHMU HOBOM 0a3bl MaTepHalbHOU
KYJIBTYpBl, PEIIEHUU MIOOANbHBIX NPOOJIEM YCTOWYMBOIO Ppa3BUTUSI UEJIIOBEYECTBA - CHIPHEBOM,
SHEPreTHYECKON, MUIIEBOH U JKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU METUITUHBI, 00ECIICUCHHUH
YCIIOBHH YCIIEIIHOTO TPYZAA U 3KOJOIMYECKH KOM(OPTHOM KMU3HU KaXKJI0T0 4ieHa OOIeCTBa;

€CTECTBEHHO-HAy4YHO! I'PaMOTHOCTH: IIOHUMAHUsS CYIIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJb30BaTh NOIyYaeMble 3HAHUS JUI aHAJIN3a U OOBACHEHUS
SBJICHUM OKPYKAIOIIEro MUpa M MPOUCXOAALIMX B HEM M3MEHEHUM, YMEHHUs JAenaTb 00OCHOBAHHBIE
3aKJIIOYCHHS HA OCHOBE HAayYHBIX (PAKTOB M MMEIOIIMXCS JNAHHBIX C LEJIbIO MOTY4YEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIONB30BaTh XMMUYECKHE 3HAHUS Ul pPEelIeHHs MpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

HHTEpeca K TO3HAHUIO U UCCIIEI0BATEIbCKON NEATEIIbHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpa30BaHUIO, K AaKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUI IO XUMHUH B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSMH;

MHTepeca K 0COOEHHOCTSM Tpy/a B Pa3IM4YHbIX cepax npodhecCHOHAIbHON AeITEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDI

MertamnpeaMeTHble pe3yabTaThl OCBOCHHUS Y4E€OHOTo mpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHus BKIFOYAIOT:

3HAYUMBIE TUISL ¢dbopmupoBaHus MHUPOBO33PEHUS o0yJaromuxcs
MEKAUCIUIUIMHAPHBIE  (MEXIIPEAMETHbIE) OOIIEHAYYHbIE TOHSTHS, OTpPAXaloMue IIEJIOCTHOCTh
HAayYHOH KapTHHBI MHpa U CHEHU(HUKY METOJOB MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepus, BEIIECTBO, HHEPTUsi, SBICHUE, MPOIECC, CUCTEMa, HAy4HBIH (aKT, MPUHIMII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIC y4eOHbIE NecTBUS (IIO3HABaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTHBHBIE),
obecnieunBaromue (GpopmMupoBaHue (QYHKIMOHAIBHOM TI'PaMOTHOCTH M COLMAIBHONH KOMIIETCHLIUU
o0yJaronuxcs;

CIOCOOHOCTh o0yJaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHEBIE,
MHPOBO33pPEHUYECKNE 3HAHUS M YHUBEpCAJIbHBIC Y4eOHBIC ACHCTBHS B MO3HABATEIBHOW M COIMATBHON
MIPAKTHKE.

MeranpenmeTHsle  pe3yiabTaThl  OTPAXKAIOT — OBJAJCHUE  YHMBEPCAIBHBIMH  Y4€OHBIMHU
N03HaBaTEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATUBHBIMH JCHCTBUSMH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3oBble JlornyecKkue NeicTBHA:

CaMOCTOATENIFHO  (OPMYJIHPOBAaTH M AKTYaIIM3UPOBAaTh  NpOOJIEeMy, BCECTOpOHHE &
paccMaTpuBaTh;

OIIPEAETAT IEIH ACATEIbHOCTH, 33a]aBasi IMapaMeTpbl U KPUTEPUH UX JOCTIXKEHHS, COOTHOCHTh
Pe3ybTaThI ACSITEIBHOCTH C TIOCTABICHHBIMH LIESMU;

UCTIONIB30BAaTh NPU OCBOCHWM 3HAaHWH NPUEMBI JIOTHYECKOTO MBIIIICHUS - BBLACIATH
XapaKTepHbIE MPU3HAKK MOHATHIA U YCTaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE
HOHSATHSA 17151 OOBSICHEHHS OTACIBHBIX (DAaKTOB U SABJICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPHYNHHO-CIICICTBEHHBIC CBA3H MEXK1Y N3y4aeMbIMU SIBICHUSIMHU;

CTPOUTH JIOTHUECKUE DPACCYKICHUS (MHAYKTUBHBIC, ICIyKTHBHBIC, IO aHAJIOTHH), BBISBIATDH
3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pAcCMAaTPHBAEMBIX SBICHHSX, (OPMYIUPOBATH BBIBOIBI U
3aKIIIOYCHUS;

IPUMEHATH B MPOIecce MMO3HAHNUS, HCIOIb3YeMbIe B XMMUHM CHMBOJIMYECKHE (3HAKOBBIC) MOICTIH,
peoOpa3oBbIBaTh MOJICNIBHBIC MPEICTABICHUS - XMMUYECKHI 3HAK (CMMBOJ) 3JEMEHTa, XUMHUYecKas
dopMmyna, ypaBHEHHE XUMHWYECKOW pEakIMu - TPH PEIICHHHM Y4eOHBIX IIO3HABATENbHBIX U
NPAaKTUYECKUX 3a]ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC TPEACTABICHUS [UIA  BBISBICHHUS
XapaKTEePHBIX MPU3HAKOB N3y4aeMBIX BEIIECTB U XUMHUYECKUX PEAKIUil.
ba3oBble uccienoBare/bCKue 1eHCTBHA:

BJIJICTh OCHOBAaMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XMMHUYECKUX PEaKINi;

(bopMyIHMpOBATH LIENU U 33J]a4d UCCIIETOBaHMS, NCIIOIb30BATh MTOCTABICHHBIE U CAMOCTOSATEIILHO
copMyIHpOBaHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTAa IMO3HAHHWS M OCHOBBI Ui (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BIAJICTh HABBIKAMH  CAMOCTOSATENBHOTO IUIAHUPOBAHUS M TPOBEICHHUSA  yUCHHYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHHMsS HAOMIONaTh 3a XOJOM IIpOIecca, CAMOCTOSTEIHHO
NPOTHO3MPOBATh €ro  pe3yibTaT, (QOPMYyIUpoBaTh OOOOIIEHHS ¥  BBIBOJBI  OTHOCHTEIHHO
JTOCTOBEPHOCTH PE3YyJbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJECIAHHOU
pabore;

NpUOOpeTaTh OMBIT YYEHUYECKOH HCCIE0BATENIbCKOM U MPOEKTHOM NEesITeIbHOCTH, MPOSIBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHMs MPAaKTHYCCKHX 3aad,
MPUMEHEHHIO Pa3IMYHBIX METOOB O3HAHUSI.

PabGora ¢ undopmanmeii:
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OPUEHTUPOBATLCS B PA3IMYHBIX HMCTOYHUKAX WHGPOpMAIUU (HAYIHO-TIOMYISpHAs JIUTEpaTrypa
XUMHUYECKOTO  COJIepXaHus, CHOpaBouyHble mocoOus, pecypcel HTepHera), aHanuM3upoOBaTh
WH(OPMALIHIO PA3TUYHBIX BUIOB U (DOPM MpEACTaBICHHUS, KPUTHUECKH OIEHUBATH €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTD;

(hopMyIHMpOBaTh 3aMPOCHl U IPUMEHSITH Pa3IMIHBIE METOIBI IPU TIOUCKE B 0TOOpE MHPOPMAITIH,
He0OXOIMMOM sl BHITOJTHEHUS y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpUOOpeTaTh OMBIT HCIOJB30BaHUS HWH(DOPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJIIOTUHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (opMmy TmpencraBieHus WHGOPMAUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA NMPH paboTe ¢ XMMUYECKOH MH(pOopMaluei:
MPUMEHATh MEXIPEAMETHbIC ((PU3MUECKHE W MaTEeMaTHYECKHE) 3HAKM W CUMBOJBIL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1elCTBUS:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl B XOJA€ [uanora W/Wiu AUCKYCCHUH,
BBICKA3bIBaTh UACH, (POPMYITHPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS MPEATIOKEHHOM
3a/1a4u;

BBICTYNAaTh C TMPE3CHTAlMell pe3yabTaTOB TO3HABATENBHON JEATEIBHOCTH, TOTyYECHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU IMPH BBHIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
NPAKTUYECKOH pPabOThl IO MCCIEJOBAHUIO CBOMCTB HM3YYaeMBIX BELIECTB, peaTH3allMd Y4eOHOTO
npoekta M (HOpMyIHpOBaTh BBIBOJBI MO pe3yjabTaTaM NPOBEAEHHBIX HCCIEIOBaHUN MyTEM
COTJIACOBAHUS MO3ULUH B X0/1e 00CYKICHUS U 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIe YHUBePCAJIbHbIE Y4eOHbIE 1eCTBUSA

CaMOCTOSITENILHO IJIAHUPOBAaTh H OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO JESATEIBHOCTD,
ompezaensis e€ 1€MW W 3aJadyd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeajaraeMblii  alrOPUTM JEHCTBUI TPH BBHIMOTHCHHH Y4YEOHBIX M HUCCIENOBATENBCKUX 3aj1ad,
BBIOMpaTh Hambosiee 3(PPEKTHBHBIM CHOCOO WX pPEHICHHS ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.
INPEIMETHBIE PE3YJIbTATbHI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKON COCTaBISAIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpa, POJIM XUMHUU B TO3HAHUU SBICHUA NPUPOILI, B (OPMHUPOBAHUU MBIIUICHUS H
KYJIbTYpPbl JTUYHOCTH, €€ (PYHKIMOHAIBLHON IPaMOTHOCTH, HEOOXOJUMON ISl pEeHIeHUs MPAKTUYECKUX
3a7a4u ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpere;

BJIaJICHUE CUCTEeMOM XMMHYECKUX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAlONINe MOHSATHS
(XMMUYEeCKUIl ~ SJIEMEHT, aToM, DJEKTPOHHAas o00OJIoYKa aToMa, MOJEKylia, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMUYECKas CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTast U COKpaléHHas),
MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIN cKeneT, GyHKIMOHAIbHAS TPYyIa, pagukal,
M30MEpHsl, U30MEPbI, TOMOJIOTHYECKHI Psifl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpIKaIIHe
COEIMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHUsI OpraHudeckux BemiecTB A.M. bByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMUHU; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE IOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEICHUS
0 CBOICTBax, COCTaBe, MOJYYCHUU U OE30IIaCHOM HCIIOJIb30BAaHUH BaKHEHIIUX OPraHUYECKHX BEIIECTB
B OBITY U MIPAKTUYECKON ACSITELHOCTH YEIIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUU BBISIBISITh XapaKTePHBIC MPU3HAKUA TOHSITHHA, yCTaHABIUBATh HUX
B3alMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIONIME MOHSTHUS TPU OMUCAHUM COCTaBa, CTPOEHUS H
IIPEBPALLCHUI OPraHU4YECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHM HCHONB30BaTh XWMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICHUS
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MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpa€HHOW) (OpMYJ OpPraHMYECKUX BEUIECTB U
YpaBHEHUH XMMHMUYECKHUX pEaKUWW, M3TOTaBIMBATh MOJEIU MOJEKYJl OpPraHWYeCKUX BELIECTB JUIS
WJUTIOCTPAIIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHH yCTaHaBIUBATH MPUHATIC)KHOCTh U3yUYEHHBIX
OpPraHMYECKUX BEIIECTB IO UX COCTaBY M CTPOCHHUIO K OMPEIEIEHHOMY KIIACCY/TPYIIE COCIUHEHUIA
(YrneBomopobl, KUCIOPO W a30TCOAEpKAlllie COEAMHEHUS, BBICOKOMOJIEKYJISPHBIE COCIUHEHHUS),
JaBaTh UM Ha3BaHUs 10 cucremarndeckoir HomeHknatype (IUPAC), a Tak:ke MpUBOIUTH TPUBHAIILHBIC
Ha3BaHMSI OTAEIBHBIX OPraHWYEeCKUX BELIECTB (ITHIIEH, NPOMWIEH, alleTUJeH, ATHJICHIJIUKOIb,
ruuepud, ¢eHon, GopMmanbAeruy, aneTanbACTHA, MypaBbHHAs KHCIOTA, YKCYCHas KHCIOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCJIOTA, III0K03a, GPYKTO3a, KpaxMal, LelIi0103a, TIUIHH);

cOPMUPOBAHHOCTh YMEHHUS ONPENSISITh BHIbI XHUMHYECKOH CBSI3M B  OPTaHUYECKUX
COCTMHECHUX (OAMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH MOJIOKCHUSI TEOPHH CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. ByrnepoBa ayis 00BsICHEHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS;, 3aKOH
COXpaHEHHUS MACChl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOWMCTBA THUMHWYHBIX IMPEACTABUTENICH PA3IMUYHBIX KJIACCOB OpPraHMYECKHX BEIIEeCTB (METaH, JITaH,
STWJICH, TPOMWICH, aleTwieH, OyramueH-1,3, mermnOyramuen- 1,3, OeH30J, METaHOJ, ATaHOJI,
STWJICHTJIUKOJb, TIUIEpUH, (DEHON, aneTanbAeruja, MypaBbHHAs W YKCYCHas KHCIOTHI, TIIIOKO3a,
Kpaxmall, LIeJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WJUTFOCTPUPOBATh T€HETUUYECKYIO CBSA3b MEXAY HUMHU
YpaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUECKHUX PEAKIIHA C UCTIOJIB30BAHUEM CTPYKTYPHBIX POPMYI;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJAOPOJHOTO ChIpbi (HE(TH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI WX TepepaboOTKM U MPAKTUYECKOE MPUMEHEHHE MPOTYyKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHU MPOBOJUTH BHIUMCICHHUS 1O XUMHYECKHM YPaBHEHHSIM (MacChl,
00bEMa, KOJIMYECTBa MCXOJHOTO BEUIECTBAa MJIM MPOJYKTa PEaKIMH IO HU3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOPMUPOBAHHOCTh YMEHHI BIAJETh CHCTEMOW 3HAaHUKW OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHU TPHU U3YYCHUU BEIIECTB M XUMUYECKUX SIBIICHUH (HaOioneHue,
U3MEpEeHUe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE XHMUYECKHE 3HAHUS Ui
MPUHATUS PELIEHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh NpPaBWJIa TIOJH30BAHUS XUMHUYECKOW TIOCYIOH H
abopaTOpHBIM 00OpYIOBAaHMEM, a TAK)K€ IMpaBWIa OOpaIIeHHs] C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMH IO BBITOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHUH IUIAHUPOBAaTh U  BBINOJHATH XUMHYECKHH  SKCIIEPUMEHT
(mpeBpallleHrsT OpPraHWYECKUX BEUIECTB NpPH HarpeBaHUU, MOJYyUYEHHUE OTUJICHA U HU3YYEHUE €ro
CBOMCTB, KaueCTBEHHBIC PEAKIMU OPraHUYECKUX BEILECTB, JACHaTypanus OelKOB IpH HarpeBaHHM,
[[BETHBIC peaknH OETKOB) B COOTBETCTBUU C MPABUIAMH TEXHHUKH OE30MACHOCTH MPU OOpAIICHUH C
BeUleCcTBAaMM U J1a0OpaTOPHBIM  O0OpYyIOBaHUEM, MPEACTABIATH PE3YJIbTAaThl  XHWMHUYECKOTO
JKCIIEPUMEHTa B (popMe 3aIUCH YPaBHEHHI COOTBETCTBYIOIINX PEAKIIUil M (OPMYITUPOBATH BEIBOJIBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

cOPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeZCTBa MaccoBOi nHpopmaruu, IHTepHET 1 Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATH MPaBUiIa YKOJIOTHUECKHU IeIECO00Pa3HOTO MOBECHUS B
OBITY U TPYIOBOM JAEATEIHLHOCTU B LENSIX COXPAHEHMsI CBOETO 3JJ0POBbSI U OKPYXAroIIeW MpUPOTHON
Cpelibl, OCO3HaBaTh OMACHOCTh BO3JCUCTBUS Ha YKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPTraHUYECKHUX
BellecTB, mMoHuMas cmbica nokazatens [1JIK, mosicHsITh Ha mpumepax crnocoObl YMEHBIIEHHS U
MPEeAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4aIOIIKXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0pPOBbs: YMEHHE IPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHYECKHUX SIBICHUI;

JUIS CJETBIX W CIIa0OBHUIALIMX OOY4YaIOLIUXCS: YMEHHE HCIIOJIb30BaTh pelibe(HO TOYEUHYIO
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cucremy obo3HaueHuit JI. bpaiiis 11t 3anucu XuMuueckux Gopmy.

11 KJIACC
[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKakoT:
c(hOpMHUPOBAHHOCTD MPEIACTABICHUM: 0 XMMUYECKOM COCTaBJISIONIEH

€CTECTBCHHO-HAYYHON KapTUHBI MUpPA, POJIM XMUMHUU B TMO3HAHUU SIBJICHUN MPUPOJIBI, B (DOPMHUPOBAHHUH
MBIIUICHUS] U KYJIbTYpBl JIMYHOCTH, €€ (HYHKIMOHATBLHOM I'PaMOTHOCTH, HEOOXOIUMON ISl peIIeHUs
MPAKTUYECKHUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM
cpene;

BJIQJICHUE CUCTEMON XMMHMYECKUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJATAIONINE MOHSTHS
(XMMUYeCKull 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- AIIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJICHTHOCTH, AJIEKTPOOTPUIATEILHOCTD, CTENCHh OKHCICHUS, XUMUYECKas CBS3b
(xoBaJieHTHAas, HIOHHAs, METAITTNYECKasi, BOAOPOIHAS ), KpUCTAIIIMYECKasl PeIIETKA, TUIIBI XUMUYECKUX
peakiuii, pacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI, IIEKTPOJUTUUYECKAS HUCCOLMALIUS, OKHUCIUTENb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM peaKIMH, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI
(Teopusi BJIEKTPOIUTHYECKON Jucconuanuu, nepuogudeckuid 3akon JI.MI. MenneneeBa, 3akoH
COXpPAaHEHHsT MacChl BEIIECTB, 3aKOH COXPAaHEHUs M TMPEBPALICHUS HHEPrUU NPU XUMHUYECKHX
peaKklusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIlHUE B
OCHOBE IOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, ()aKTOIOTHYECKUE CBEACHUS
O CBOKMCTBaxX, COCTaBe, IMOJYYCHHMH M O€30IaCHOM HCIOJIB30BAHWU BaXKHEUIIUX HEOPTaHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTepPHBIC MPHU3HAKUA TOHSITHIA, yCTaHABIUBATh HUX
B3aUMOCBS3b, HUCIIOIb30BATh COOTBETCTBYIOIINE MOHITHUS MPU ONUCAHWN HEOPTaHMYECKUX BELIECTB U
UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUHN HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIS COCTaBlIeHUsI (HOpMyIT
BEIIECTB M YPaBHCHHWH XMMHYECKHUX peakuuii, cucremarnueckyro HomeHknarypy (IUPAC) u
TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX BelIecTB (yrapHblii ras, YIJIEKHCIBIM Tas,
aMMHUaK, raiéHasi U3BeCThb, HeraméHas U3BeCTb, MUThEBAs COJIa, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUM OIpENessTh BaJCHTHOCTh W CTENEHb OKUCICHHUSI XUMHUYECKUX
AJIEMEHTOB B COEAMHECHHSIX PA3IMYHOTO COCTaBa, BHJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs, HOHHAs,
METaJIJIN4ecKasi, BOJOPOAHAs) B COEAMHEHUSX, THUI KPUCTAUIMYECKOW pEmETKH KOHKPETHOTO
BellecTBa (aTOMHAsl, MOJICKYJISIpHASI, MOHHASI, METAITUYECKAasl), XapaKkTep Cpeabl B BOJHBIX PacCTBOpax
HEOPraHWYECKNX COCANHECHU;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAIEKHOCTh HEOPTAHUYECKUX BEIIECTB MO UX
COCTaBY K OMpeeIEHHOMY KiacCy/TpyIie CoelMHEeHUH (ITPOCThIe BEIIECTBA - METAJIIIbl M HEMETAILIBL,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COTIH ),

c(hOpMHUPOBAHHOCTh YMEHUHN pPAaCKpBIBaTh CMBICH Tepuoanueckoro 3akoHa [[.M1. MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, O0BSICHUTEIHHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE AaTOMOB XHMHUYECKUX
anemeHToB 1-4 mepuonoB Ilepuomnueckoit cuctembl xumuueckux snaemeHtoB .M. Menneneesa,
UCIONIBb3YSl TOHATHUS «S-, P-, d-3EKTpOHHBIE OPOUTANINY», «IHEPreTHUECKHE YPOBHUY», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHUS! CBONCTB XMMHUYECKHUX 3JIEMEHTOB U WX COCIMHEHHM MO MepuoaaM u
rpynnam [lepuoanueckoit cuctembl xumudeckux dneMeHToB .M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKNX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAATh CYHIECTBOBAHME I'€HETUYECKON CBS3H
MEXJy HEOPraHMYeCKMMHU BEIIECTBAMU C IOMOUIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX XWMHUYECKHX
peaKIuii;

cOPMUPOBAHHOCTh YMEHHUS KJIACCH(PUIMPOBATH XUMHUYECKHE PEAKIMU TI0 Pa3IMYHBIM
Mpu3HaKaM (YHCIy M COCTaBy pearupyrollux BeLIECTB, TEIIOBOMY 3((EKTy peakuuu, W3MEHEHHUIO
CTETeHEW OKUCIICHHSI SJIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIACTHUIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHUU COCTABJIATH YPAaBHEHHS PEAKIMH pPa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIIEHHbIC YpaBHEHUS PEaKIMii HIOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH PEAKIIHH
UIYyT 10 KOHIIA;
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c(OPMHPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB
pasIMYHBIX HEOPraHWMYECKUX BEILECTB, PACIO3HABATH ONBITHBIM IYTEM HOHBI, IMPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpPaX HEOPraHMYECKUX BEIIECTB;

C(POPMHUPOBAHHOCTb YMEHUI PacKphIBaTh CYIIHOCTh OKMCIUTEIbHOBOCCTAHOBUTENIBHBIX PEaKIi
MOCPEJICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHCa ATHX PeaKIuii;

C()OPMHUPOBAHHOCTD YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakuuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XWMHUYECKOTO0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEILIHETO
BozaeiictBus (npunmun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTEepHU30BaTh XUMHUECKHE IPOLECCH], JIKAIIUEe B OCHOBE
IIPOMBIIIJICHHOT'O TIOJY4Y€HUS CEpHON KUCIIOTHI, aMMHaKa, a TaKkke COPMHUPOBAHHOCTD IIPECTABICHUN
00 00ImUX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

C()OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCIECHUS C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
J0Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWHA Ta30B MPH XUMHUYECKHX PEAKIHUSIX, MAaCChI
BElleCTBA WM 00BbEMA ra3oB M0 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM 00bEMY OJIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOro 3(p(}eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHCHHS
Macchl BELECTB, IPEBPALLCHHS U COXPAaHEHUS DHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh NpPaBWJIa TIOJH30BAHUS XUMHUYECKOW TIOCYIOH H
a00OpaTOpPHBIM 00OpPYIOBaHMEM, a TAK)KE IMpaBWiIa OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSAMH TI0 BBIITOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBaTb M  BBHINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(paznokeHue mepokcuaa BOAOPOJA B NPUCYTCTBUM KaTaau3aTopa, ONPEIENIEHUE CpeAbl pacTBOPOB
BEIIECTB C IMOMOIIbIO YHUBEPCAIBHOIO WMHAMKATOpA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHAYECKON peakIuy, peakllii HOHHOrO 0OMEHa, KaueCTBEHHbIE PEaKIMU Ha cylb(aT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KATUOH aMMOHHS, pEeIlIEHUE SKCICPUMEHTAIbHBIX 3aay 110 TeMaM «MeTajib» 1
«Hewmerampl») B COOTBETCTBUH C MpaBUJIaMU TEXHUKHU 0€30MaCHOCTU MPHU OOpallleHHH C BEIIeCTBAMHU
U 1a00paTOpHBIM O00OPYAOBAaHUEM, MPEJICTABIATh PE3YIbTAaThl XUMHUECKOrO 3KCIIEpUMEHTa B (hopme
3allUCH ypPaBHEHHWH COOTBETCTBYIOIIMX pEakUUid M (POpPMYIUpOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTATOB;

C(OPMHPOBAHHOCTh YMEHHMH KPUTHUECKHM aHAIM3MPOBATh XHUMHYECKYI0 HMH(OpMaIuio,
MOJTy4aeMYI0 U3 pa3HbIX MCTOUYHUKOB (CpEACTBa MacCOBOM KOMMYHHKaIMK, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOAATH MPaBUiIa YKOJIOTHUECKU IeIECO00Pa3HOTO MOBECHUS B
OBITY U TPYIOBOH JESITEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3/10POBbsS M OKpYXaroIled NpUpOAHOI
Cpelbl, 0CO3HABaTh ONACHOCTh BO3ACHCTBUS Ha KUBBbIE OPraHU3MBbI ONPENEIEHHBIX BELUIECTB, IOHUMAs
cmbicn nokaszatens IIJIK, mosicHATP Ha mpumepax crnocoObl YMEHBLIEHHMS] M INPENOTBpAILEHHUS HX
BPEIHOI0 BO3JEHCTBYS Ha OpraHU3M YEJI0BEKa;

U1 00y4aroIuUXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBBS: YMEHHE IPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUA;

VI CIemlbIX M CIa0OBHIAMIMX OOYYarOIIMXCs: YMEHUE HCIOJb30BaTh PEIbE(PHO TOUEHHYIO
cucremy obo3HaueHuit JI. bpaiiis 11t 3anucu XumMuueckux Gopmy.
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10 KJIACC
Ne /i Komuuecrso [IporpammHuoe conepxaHue OcHOBHBIE BUBI ACSITETLHOCTH 00YJaIOIIUXCS
- HaumenoBanue pa3nenos u 4acoB porp ACp AL yHarom
TeM y4eOHOTo npeameTa
Pasznea 1. Teoperuyeckue 0CHOBBI OPraHMYeCKOH XMMUM
1.1 [IIpeamer opraHndeckoi 3

XUMHU. Teopusi CTpoeHUs
OPraHUYEeCKUX COCIUHEHUIN
A.M. bytnepoBa

[IpenMeT opraHu4ecKO XUMHUU: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
[OJIy4YEeHUU HOBBIX BEILIECTB U MAaTEPUAIOB.
Teopust CTpOEHUsI OPraHUYECKUX COEAUHEHUMN
A.M. bytnepoBa, €€ OCHOBHBIE MTOJI0KEHUS.
CtpykTypHBIE (OPMYIIBI OPTaHUYECKUX BEIIECTB.
[' omonorus, nsomepusa. XuMu4deckas CBsi3b B
OpraHWYECKUX COCTMHEHMSX: KPaTHBIE CBS3H, O- U
M-CBS3U.

[IpencraBienue o kinaccuuKay OpraHuIeCcKIX
BelecTB. HomeHkiatypa opranudaeckux
COCTMHEHUH (CHCTeMaTHYecKas) 1 TPUBHAIIbHBIC
Ha3BAHUS BAXKHEHIIUX NPEACTABUTEIICH KIIACCOB
OpraHUYECKHUX BEILECTB.

JKcNepUMEeHTATbHbIE METOAbI U3yYeHH S
BelleCTB M UX NMPeBPALeHUI:

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI
(BBISIBIISITH MX XapaKTepHbIC IPU3HAKH),
YCTaHABIMBATh UX B3aUMOCBS3b.

[[pUMEHSTH MOJ0KEHUSI TEOPUU CTPOCHUS
oprannveckux Beniects A. M. bytiepoBa ajist
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT
WX COCTaBa U CTPOCHUSI.

Vcrionb30BaTh XUMUYECKYIO CUMBOJIAKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHON) HopMyT
OpraHUYECKHUX BEILIECTB.

Onpenenars BUIbl XUMAYECKOU CBA3U
(omuHApHBIE, KPATHBIC) B OPraHUYIECKUX
COETMHEHUSX.

PackpsIBaTh posib OpraHU4eCKON XUMHUH B

NPUPOJIC, XapaKTEPHU30BaTh €€
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* JlemoHCTpauuu:

- O3HaKOMJICHHE ¢ 00pa3IiaMy OpraHUYeCcKuX
BEILIECTB MU MaTepuallaMi Ha UX OCHOBE;

- OIBITHI 110 MPEBPAILIECHUIO0 OPraHUYECKUX
BEILIECTB MPU HarpeBaHUH (IUIaBJIECHUE,
00yTJIMBaHUE U TOPEHUE).

- JlaGopaTopHBbI€ OTIBITHI:

- MOJICJIMPOBAHUE MOJIEKYJI OPTraHUYECKUX
BEIIIECTB

3HAUCHUE B J)KU3HH YEIOBEKA, UILTIOCTPUPOBATH
CBSI3b C IPYTHMH HayKaMHU.

HaGmromaTh ¥ OIHCHIBATD

TIEMOHCTPAIIMOHHBIC OTBITHI;, IPOBOUTH H
OTHCHIBATH JIAOOPATOPHBIE OIBITH U
MpPaKTUYECKHE pabOThI

lToro o paszaeny

Pasznea 2. YrieBoaopoabl

PackpbIBaTh CMBICII U3Y4aEMBbIX ITOHATHN
(BBISIBIISITH MX XapaKTEPHBIC MPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOIb30BaTh

2.1 [[IpenenbHbIE YIIIEBOJOPOIBI
- aJIKaHbI

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUIECKUIT
psan. MertaH u 3TaH - TpoCTEHIINE MPEACTaBUTETN
QIKAHOB: COCTaB, XUMUYIECKOE CTPOCHHUE,
bu3HIecCKre U XUMUYECKUE CBOMCTBA (peakIuu
3aMeIleHUs] M TOPEHUs), HAXOXKICHHUE B TIPUPOJIC,
MOJIy4YeHUE U IPUMEHEHHE

2.2 |HenpenenbHble

YTJIEBOJIOPOBI: aJTKEHBI,
aJIKaIUEeHb], aIKUHbI

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI
psn. OTUIIEH - IPOCTEHIINN TPEACTABUTEND
AJIKEHOB: COCTaB, XMMUYECKOE CTPOECHHUE,
duznYecKre U XUMUYECKUE CBOMCTBA (peaKinu

rUPUPOBAHNUS, TAJIOTEHUPOBAHUS, THpATAllUH,

COOTBETCTBYIOIINE IOHATHS IIPH ONUCAHUU
COCTaBa, CTPOEHUs U MIPEBPAILCHUI
OpPraHMYEeCKUX COCTUHECHUH.

lcros1b30BaTh XMMUUECKYO0 CUMBOJINKY AJIs
COCTAaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOI1, COKpaIIE€HHOI) popMyIT
OpPraHUYECKUX BEILECTB.

Y cTaHaBIMBaTh IPUHAAIEKHOCTD BEIIECTB K

onpeeIeHHOMY KJaccy
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OKHCIICHHSI U TIOJIMMEPU3ALINN) HaX0XKICHUE B
[IPUPOJE, MOJyUYECHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u MmetunOyraaueH-1,3,
XUMHUYECKOE CTPOCHHE, PEAKIUs TTOTMMEPU3AIIHH,

pPUMEHEHHE (JUIsl CHHTE3a IPUPOJHOTO U
CUHTETHUYECKOI0 KayuyKa ¥ pEe3HHBbI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
FOMOJIOTMUECKUN Psii. ALIETUIIEH - POCTEUIIHI
[IPEJICTaBUTENb aJIKUHOB: COCTaB, XUMUYECKOE
CTpoeHue, (pusnyeckue 1 XMMUIECKHUEe CBOHCTBA
(peakuu ruIpupoBaHus, raloreHUPOBAHUS,
rypaTallii TOPEHNs ), HAXOXKACHHUE B IPUPOJE,
[0JIyYE€HUE U IPUMEHECHHE

YTJI€BOIOPOAOB O COCTaBY U CTPOCHHUIO,
HA3bIBATh MX MO CUCTEMATHYECKON
HOMEHKJIAType; TPUBOIUTH TPUBUATIbHBIE
HA3BaHUS OT/ACTBHBIX MPEACTaBUTECH
YTJI€BOIOPO/IOB.

OnpenensiTh BUIbBI XUMUYECKOW CBS3H B
MOJIEKYJIax YIJIEBOJAOPOI0B; XapaKTepH30BaTh
3aBHCUMOCTB PEAKIIMOHHOW CIIOCOOHOCTH
YTJI€BOIOPOAOB OT KPaTHOCTH KOBAJICHTHOM
CBSI3U.

XapakTepu30BaTh COCTaB, CTPOEHUE,

23

ApoMaTuyecKue
YTJ1€BOAOPOABI

ApeHbl: OEH30J1 U TOTYOJI, COCTaB, XUMUYECKOE
CTPOEHUE MOJIEKYJI, PU3NYECKHUE U XUMUUECKHUE
CBOICTBa (pEaKMHU rajJOreHUPOBaHUS U
HUTPOBAHU), IOJyYEHHUE U IPUMEHEHHUE.
BnusiHue 6eH301a Ha OpraHu3M 4yenoseka. I

CHCTUYCCKAsA CBA3b YIJTICBOJOPOAOB

MpUMEHEeHHE, GU3NYECKUE U XUMUIECKUE
CBOMCTBA, BAKHEUIIIE CITOCOOBI TIOJTYICHHS
TUMUYHBIX NPEJCTAaBUTENCH Pa3IMUHbBIX KIaCCOB
YIJIeBOIOPOAOB (METaHa, dTaHa, THIICHA,
areTuiieHa, Oyranuena -1,3, 6eH3ona, Toryona).
BBISBISATH TEHETHUECKYIO CBS3b MEXTY
YTJIEBOJOPOJaMH U TIOATBEPKAATh €€ HAIUUne
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX
pPeaKIMil C UCIIOJIb30BAaHUEM CTPYKTYPHBIX

dbopmy.
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24

[IpupoHbIE HCTOYHUKU
YTJI€BOIOPOAOB U UX
nepepaboTka

[Tpupouslii ra3. IlonytHbie HEPTAHBIE Ta3bI.
Hedtp u e€ npoucxoxaerue. CriocoOb
nepepadoTKU HEPTU: IEPEroHKa, KPEKUHT
(TepMuueckuii, KaTanuTHaeckuil). [IpoayKThI
nepepadoTKu HEPTH, X IPUMEHEHHE B
MPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yTroib 1
MPOAYKTHI €ro nepepaboTKH.
JKCNepUMEHTAIbHbIE METO/IbI H3yYeHHUsI
BeleCTB U UX NMPeBPalLleHUN:

* JlemoHCTpanuu:

- koJuiekuuu «HedTb» u «Yromiby;

- BUAeOopparMeHT «BynKkaHU3aIus pe3uHb.
- JlaGopaTopHBIE OBITHI:

- KauyeCTBEHHOE OIpejieNieHue yriepoaa u
BO/IOPOJIa B OPraHUYECKUX BEIECTBAX;

- O03HAKOMJIEHHE ¢ 00pa3lamu IiacTmacce,
Kay4yKOB U PE3UHBI;

- MOJIEIMPOBAHUE MOJIEKYJT YIIIEBOAOPOIOB U
raJIOr€HONPOU3BOHBIX.

- IlpakTuueckue paboOTHI:

Ne 1. IlonyueHue 3TuI€HA U U3YYEHUE ETO
CBOMCTB.

XapakTepu30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, MPUPOTHBIN Ta3, YTOJIb), CIOCOOBI
WX MepepadOTKH U MPAKTUIECKOE IPUMEHEHUE
MOJTy9aeMbIX TPOIYKTOB. McIionb30BaTh
€CTECTBEHHO-HAyYHBIE METO/IbI IO3HAHUS -
NpoBe/IeHUE, HAOIIOACHUE U OTIHCAHUE
XUMHUYECKOT0 IKCIIEPUMEHTa (JlabopaTopHbIe
OTIBITHI ¥ TIPAKTUYECKHE PAOOTHI).

CrnenoBatpb mpaBuiaM 0e301acHON paboOTHI B
1abopaTOpHUX TIPU UCTIONB30BaHUHM XUMHUYECKON
MOCY/bl M1 000PYIOBaHUS, a TAKXKE MPaBUIIAM
0OpalIeHus C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU BBITIOJTHEHHSI TAO0OPATOPHBIX
OTIBITOB ¥ MPAKTHYECKUX PA0OT 1O TOTYICHUIO U
MU3y4EHHUIO OPraHMYECKUX BEIIECTB.
[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
[PEaKIIHii 1 IeaTh BBIBOABI HA UX OCHOBE.
[IpoBOIUTH BBIYUCIICHUS JJIsI OTIPECIICHUS
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEIIECTBA, 110 YPABHCHUIO XUMUYECKOU PEAKITUH.
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e PacuérHple 3agaun:

- OIpe/eTIeHNnEe MOJIEKYISIpPHON (hOpMyIIbI
OPraHUYECKOT0 BEIIECTBA IO MACCOBBIM JOJISIM
ATOMOB XMMHYECKUX DJIEMEHTOB;

- Ppacy€Thl 10 YPABHEHUIO XUMUYECKOU PEaKLIUU

CaMOCTO}ITeHBHO HJIaHI/IpOBaTB nu OcyH_[eCTBJ'I}ITB
CBOIO TIO3HABATEIILHYIO ICATEIHbHOCTS;
[IPUHUMATh aKTUBHOE Y4aCTUE B IPYIIIOBOM
yaeOHOU e TeTbHOCTH

Wrtoro no pazgeny 13

Pasznea 3. Kucaopoaconepskanue oprannyeckue coeJMHHEHUs

3.1 |Cnuptsl. ®eHoun 3

[IpenenbHbIe OIHOATOMHBIE CIIUPTHI: METAHOJ U
PTaHOJI, XUMUYECKOE CTpOeHUe, (GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU
MeTaJUIaMH, TAJIOT€HOBOJIOPOIaMHU, TOPEHHE),
npuMeHeHue. BonopoaHas cBs3b.
Ddusnoorndyeckoe IeicTBUE METaHOoJIa B dTaHOoJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaTOMHBIE CITUPTHI: ATUIICHTIIUKOJIb U
[IIAIEPUH, XUMUYECKOE CTPOCHHE, (PU3HUECKHEe U
XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO
[IEJIOYHBIMHU METAJIJIAMU, KaY€CTBEHHAsI peaKIus
Ha MHOTOATOMHBIE CITUPTHI). DU3HOTOTHUUECKOE
eiCTBUE HA OpraHu3M yenoseka. [I[pumenenne

TJIUICPHUHA Y OTUJICHIJTIMKOJIA.

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI
(BBISIBIISITH UX XapaKTepHbIC IPU3HAKH),
YCTaHaBIIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHUS IPHU OMMCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUI
OPraHU4YEeCKUX COCIUHECHUM.

Mcnonp30BaTh XMMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHON) HopMyT
OpraHUYECKHUX BEILIECTB.

Y cTaHaBNIMBaTh NPUHAAJIC)KHOCTH BEIIECTB K
ONpEeIeTICHHOMY KJIACCY IO COCTaBY U CTPOCHHUIO,
Ha3bIBaTh MX MO CUCTEMaTHYECKON
HOMEHKJIaTyp€; MPUBOJUTH TPUBUATIBLHBIE

Ha3BaHUs
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Denou. CTpoeHne MOJIEKyIbl, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peHosa. TOKCHYHOCTh
¢enomna, ero (huznoNOrNUEcKoe aeiicTBUE HA
opranu3M uenoseka. [Ipumenenue gpenomna

3.2

AJIbJICTU/IBI.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3(upbl

Anbreruasl: GopManbAeTiI U alleTalbIeTH I,
XMMHYECKOE CTPOCHUE, (PU3NIECKHIE U
XMMHUYECKHE CBOMCTBA (PEaKIMi OKUCICHUS U
BOCCTAHOBJICHNSI, KAYECTBECHHBIE PEaKINH),
MOJy4eHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIC
KHCJIOTBI: YKCYCHAsl KUCIIOTa, XMMUYECKOE
cTpoeHHe, (pr3ndecKkne 1 XUMHYECKHE CBOMCTBA
(oOmrHe cBOMCTBA KUCIIOT, PeaKLIUs
brepuduKaIum), MoJydeHne U IpuMeHeHNe.
CreapuHOBas U OJIEUHOBAS KUCIOTHI KaK
MPE/ICTABUTEIN BBICIINX KapOOHOBBIX KHCIIOT.
Mpbl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEHCTBUE.

Crnoxnble 3(hUpbI KaKk TPOU3BOJHBIEC KAPOOHOBBIX

KHUCJIOT. [ Mapoau3 ciokHbIX 23GupoB. KUpbl Kak

OTJIENbHBIX NIPEACTABUTEICH
KHCJIOPOJCOACPKAIINX COCAUHEHUMN.
XapakTepHu30BaTh COCTAB, CTPOCHUE,
NpUMeHEeHHe, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, BAKHEUIIIE CITOCOOBI TIOTYICHHS
TUIINYHBIX [IPEACTABUTENEN Pa3IMUHBIX KJIACCOB
KHCIIOPOACOAEPKAILNX COETUHEHUH (MeTaHoMa,
HTaHOJIa, MIIMIEprHa, (heHomna, hopManbaeruaa,
ALETAIbETH/IA, YKCYCHOU KHCIIOTBI, ITIFOKO3BI,
caxapo3bl, Kpaxmaja, L€JUII0JI03b]); BBIABIATh
FCHETHUYECKYIO CBS3b MEKIY HUMHU U
[OATBEPKJIaTh €€ HAJIMUNE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII.
OnuceIBaTh COCTAaB, XMMUYECKOE CTPOCHHUE U
IPUMEHEHHE KUPOB, XapaKTEPU30BaTh UX
3HAYCHUE [T )KU3HEEATEIBHOCTH OPTaHU3MOB.
Oco3HaBaTh ONIACHOCTH BO3JICHCTBUS Ha JKHUBbHIE
OpPraHU3MBbl OIIPEJECIICHHBIX OPraHMYECKUX
BEILIECTB, MOSICHATH Ha MIPUMEPAX CIIOCOOBI

YMCHBIICHUSA
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I[MPONU3BOJAHBIC I'NTUIICPHUHA U BBICIIIHUX Kap6OHOBBIX
KUCIOT. [ uaposn3 KupoB

3.3

YTeBoabI

YTIeBOIbI: COCTAB, KIacCU(UKaLUs YriIeBOIOB
(MOHO-, Tu- ¥ Tosucaxapu bl ). [ roko3a -
POCTEUIINNA MOHOCAXapHa: 0COOEHHOCTH
CTPOEHUS MOJIEKYJIbl, (PU3NUECKHE U XUMUUECKHE
CBOICTBA TTFOKO3bI (B3aMMOJICHCTBHE C
ruapokcuaoM Meau(I1), okucienrne aMMuaqHBIM
pacTBOpoM okcuaa cepedpa(l), BoccraHOBIEHHUE,
OpOXKEHUE TIIFOKO3bl), HAXO0XKICHHUE B TIPUPOJIC,
NpUMEHEHHE TIIOKO3bI, OMOJIOTHYECKast POJIb B
PKU3HEJEATEIbHOCTH OpraHu3Ma 4eJloBeKa.
dotocunTe3. DpyKTO3a KaK U30MEp IIIFOKO3BI.
Caxapo3a - peACTaBUTENb AUCAXaPUIOB,
CUIPOJIN3 CaXxapo3bl, HAX0XKIECHNUE B IPUPOJIE U
npuMeHeHue. Kpaxman u nemntosnosa Kak
PUPOIHBIE MTOJIMMEPBL: CTPOCHHUE Kpaxmalia 1
LEJUTIONO03bL, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA Kpaxmaia (TUIpOoJIn3, KadyeCTBEHHAS
[peaKITus C HOJIOM).

JKCNepUMEeHTAlbHbIEe METOAbI H3y4YeHH s

BeNIeCTB U X NMPeBPalleHUi:

U TIPEIOTBPAIICHUS UX BPEIHOTO BO3IEHCTBHS
Ha OpraHu3M 4enioBeka. Mcmonp30BaTh
€CTECTBEHHO-HAYYHBIE METOBI IIO3HAHUS -
NpoBe/IeHUE, HAOTIOACHUE U OTIHCAHUE
XUMHUYECKOT0 IKCIIEPUMEHTa (JlabopaTopHbIe
OTIBITHI ¥ TIPAKTUYECKHE PAOOTHI).

CrnenoBatpb mpaBuiaM 0e301acHON paboOTHI B
1abopaTOpHUU TIPU UCTIOIB30BaHUHN XUMHUYECKON
MOCY/Bl M1 000PYIOBaHUS, a TAKXKE MPaBUIIAM
0OpalieHus C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU BBITIOJTHEHHSI TAO0OPATOPHBIX
OTIBITOB ¥ MPAKTHYECKUX PA0OT 10 TOTYICHHUIO U
U3y4EHHUIO OPraHMYECKUX BEIIECTB.
[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
[PEaKIIHii 1 IeaTh BIBOABI HA UX OCHOBE.
[IpoBOIUTH BBIYUCIICHUS AJIsI OTIPECIICHUS
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEILIECTBA, 110 YPABHEHHIO XUMHUECKON PEeaKIInu.
CaMOCTOSITEBHO TUIAHUPOBATH M OCYIIECTBIIATH
CBOIO MTO3HABATEJIBHYIO 1€ATEIbHOCTD;

IMPUHUMATh AKTHBHOC
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+ JlJaGopaTOopHbIE OMBITHI:

- TOpEHHUE CIIUPTOB;

- B3aUMOJICIICTBHE TTIMIIEPHHA C TUAPOKCHIOM
meau(1l);

- KaueCTBEHHBIC PEaKIMH aJbJETUIIOB
(OKuCIIeHuEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuom meau(Il));

- B3aUMOJICIICTBHE KpaxMmalla C HOJIOM.

- IlpakTtuyeckue pabOTHI:

Ne 2. CBolicTBa pacTBOpa yKCYCHOM KUCIJIOTBI.

- Pacuérnble 3amayn:

- ONpeAeTIeHUEe MOJEKYISIPHON (HOpMYITbI
OpPraHUYECKOTO BEIECTBA IO MAaCCOBBIM JOJISIM
ATOMOB XMMHMYECKHX 3JIEMEHTOB U IO Macce
(06BemMy) IPOIYKTOB CrOpaHHUS;

- pacu€Thl 10 YPABHEHUIO XUMUYECKOU PEaKLIUU

y4acTHe B TPYNIIOBOI y4eOHOM JeATeIbHOCTH

Wrtoro no pazgeny

13

Pasznea 4. A3orconeprkaiye opranHnyecKkue coeIuHeHus

4.1

AMUHBL
AMHHOKHCIIOTEL.
benku

3

AMUHBI: METUJIAMUH - IPOCTENILINI
[IPEICTaBUTENIb AaMUHOB: COCTaB, XUMUYECKOE
CTpoeHue, (pusnyeckue 1 XMMUYECKHUEe CBOHCTBA

(peakmm

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHIA
(BBISIBIIATH MX XapaKTEpHbIE IPU3HAKN),

YCTAaHABJIMBATH X B3dNMMOCBA3b, HCITI0JIL30BATH
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C KUCJIOTaMU U TOPEHUSs), HAXOXKJACHUE B
npupoie. AMUHOKHCIIOTHI Kak aM(OTepHbIe
OpraHudeckue coenuHeHus. duznueckue u
XUMHYECKHE CBOMCTBAa aMMHOKUCIIOT (Ha MpuMepe
rauirHa). buonornyeckoe 3HaueHue
aMUHOKHCIIOT. CHHTE3 NEeNTHI0B.

benku kak npupoansie nosmmepsl. [lepsuunas,
BTOpUYHAs U TPETUYHAS CTPYKTypa OEIKOB.
XVMMUYeCKue CBOWCTBA OCIKOB: THAPOIIU3,
neHaTypanus, KaueCTBEHHbIE PEaKIIMU Ha OCJIKH.
JKcNepUMEeHTAbHbIE METOAbI U3yYeHH S
BELEeCTB U X NPeBPaLllCHHI:

* JlemoHCTpauuu:

- JeHaTypalus OelKOB IPU HATPEBAHHH,

- IBETHBIC peaKuu OEIKOB

COOTBETCTBYIOIINE MOHITHUS IPU OMMCAHUU
COCTaBa, CTPOEHUS U MPEBPAILCHHI
OPraHUYEeCKUX COCIUHECHUM.

Vcrionb30BaTh XUMUYECKYIO CUMBOJIAKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHON) HopMyT
OpraHMYECKUX BEILECTB.

Onpenenars NPUHAIICKHOCTD BEIIECTB K
OINpEAEIEHHOMY KJIaccy IO COCTaBY U CTPOCHHUIO,
Ha3bIBATh UX 10 CUCTEMATUYECKON
HOMEHKJIaTyp€; MPUBOJUTH TPUBUATIBLHBIE
Ha3BaHUsS OTACIIbHBIX MPEICTAaBUTEIECH.
XapakTepHu30BaTh COCTaB, CTPOEHUE,
MpUMeHEeHHe, GU3NYECKUE U XUMUYECKUE
CBOWCTBA, BAYKHEHIIINE CIIOCOOBI MOTyYSHHS
TUIWYHBIX NIPEICTABUTENEH a30TCOIEepKAIINX
COeMHEHUH (METUIIaMHHA, TITUIIUHA, OSJIKOB).
OnuceBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OEJIKOB; MOSCHATH HA TIPUMEpax
3HaueHHe OEKOB JIJIsl OpraHnu3Ma 4elloBeKa.
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lcnoib30BaTh €CTECTBEHHO-HAYYHBIC METOIBI
I1IO3HAHUA - Ha6JHOI[aTb " OIIUCHhIBAThH
TIEMOHCTPAIIMOHHBIA SKCIIEPUMEHT.
CaMOCTO}ITeHBHO HJIaHI/IpOBaTB nu OcyH_[eCTBJ'I}ITB
CBOIO TIO3HABATEIILHYIO ICATEIHbHOCTS;
[IPUHUMATh aKTUBHOE Y4aCTHE B IPYIIIOBOM
yaeOHOMN e TeTbHOCTH

Wrtoro no pazgeny 3

Pasznes. 5. BbicokomosieKkyJIsipHble COeINHEeHUsA

5.1 [[ImacTmaccsl. 2
Kayuyku. Bonokna

OCHOBHBIE OHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb
OJIMMEPU3ALUH, CPETHSS MOJIEKYJISIPHAs Macca.
OCHOBHBIE METOIbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH -
MOJIMMEPU3AIHS U MOJIUKOHICHCALIHSL.
[[nacTMacchl (OTUATUIIECH, TOTUIIPOIUIIEH,
MOJIMBUHUJIXJIOPU/T, TIOJIUCTUPOI). HaTypanpHbIi
U CHHTETUYECKHE KaydyKu (OyTailneHOBBIH,
XJIOPOTIPEHOBBIN U U30MPEHOBHIN). BonokHa:
HaTypaJIbHbIE (XJIONOK, IEPCTh, MIEK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

BrnajeTh n3y4aeMbIMU XUMHYECKUMU
MOHSITUSIMH: PACKPBIBATH CMBICIT H3y4aeMBbIX
MOHSITHIA U IPUMEHSTH 3TH ITOHATHUS TIPU
OTMCAHUU COCTaBA U CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX OPTraHMYECKHUX BEIICCTB,
TSt OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SBICHUIA.
cnoib30BaTh XMMHYECKYIO CHMBOJIUKY JIJIS
COCTaBIICHUS CTPYKTYPHBIX (JOPMYI BEIIECTB U
YpaBHEHUI peaKUid MOJTUMEpPU3ALNHA 1
moaukoHaeHcauu. ONUChIBaTh COCTAB,
CTpOCHHE, OCHOBHBIC CBOWCTBA Kay4yKOB,
HanboJIee pacIpoCTPaHEHHBIX BUIOB IJIACTMACC,

BOJIOKOH; IPMCHCHHC
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BHCKO3a), CHHTETUYECKHUE (KAIPOH U JIABCaH).
IKcnepUMeHTaJIbHbIE METOAbl U3yYeHH s
BeleCTB U UX NMPeBPalleHUN:

* JlemoHCTpanuu:

- O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC, KAYIYKOB

B Pa3IMYHBIX OTPACTIAX.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO b
MMO3HAHU - Ha0JIIOAaTh U OIUCHIBATH
IEMOHCTPALIMOHHBIN AKCIIEPUMEHT

Wrtoro no pazgeny 2
OBILEE KOJIMYECTBO 34
YACOB IO ITPOTPAMME
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11 KITIACC
Ne m\im Komuuecrso [IporpammHoOe conepxanue OcHOBHBIE BUIBI ACSITETLHOCTH 00YJaIOIINUXCS
- HanMeHoBaHME pa3ieioB U 4acOB porp ACp ABL A yHaroIt
TEM y4eOHOT 0 peMeTa
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHH
1.1  |Ctpoenue aTOMOB. 3 Xumuueckuii sneMenT. Atom. CoctaB aToma, PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI

[lepronueckunii 3aKOH U
[lepuoanueckas cucrema
XHUMUYCCKHX DJICMCHTOB
J1.1. MenneneeBa

U30TONBL. DJIEKTPOHHAst 000JI0UKa.
DHEPreTUYeCKUe YPOBHHU, MMOYPOBHU. ATOMHBIE
opburanu, s-, p-, d-, f-3nemenTsl. Oco6eHHOCTH
pacrnpeneseHus MEKTPOHOB 110 OpOUTAJISIM B
ATOMax MaJIbIX U OOJBIIUX ITEPUOJIOB.
JNeKTpOHHAas: KOHGUTYpalHsi aTOMOB.
[lepronnueckuii 3akoH U llepuoanueckas
crcTeMa XUMMHYECKuX 31eMeHToB JI. 1.
MenneneeBa. CBsi3b IEpUOANUECKOTO 3aKOHA U
[leproanyueckoil CUCTEMbI XUMHUYECKHX
DJIIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
ATOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HMH
MIPOCTBHIX U CJI0KHBIX BEIIECTB IO IPYIIAM U
nepuoaM. 3HaUeHUE NEPUOJUYECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKUX

(BBISIBIISITH UX XapaKTepHbIC IPU3HAKH),
YCTaHaBIMBATh UX B3aUMOCBS3b.

PackpbiBaTh CMBICT IEPUOIUYECKOTO 3aKOoHa /I,
. MenneneeBa 1 1EMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO U
MPOTHOCTUYECCKYIO () YHKITHH.

XapakTepu30BaTh JIEKTPOHHOE CTPOEHHUE
ATOMOB XMMHYECKUX 3JIEMEHTOB |-4 mepuoios,
WCTIOJNIB3YS TIOHATHUSA S-, P-, d-DTIEKTPOHHBIE
opOuTamu, SHEpreTUIecKrue ypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHX AJIEMEHTOB U UX COSAMHEHUH IO
nepuoaaM u rpynmnaM Ilepuoandeckoit cucTeMsl
J1. 1. MenneneeBa
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pnemeHToB J[.M. MenzeneeBa B pa3BUTUM HAYKH.
JKCHepUMEeHTAJbHbIE METOAbI U3YYEeHUS
BeleCTB U UX NMPeBPalleHUN:

* JlemoHCTpanuu:

Bunbl Tabmun «llepuoanueckas cuctema
xumudeckux 3yementoB .M. MenneneeBay

1.2

CtpoeHue BelecTna.
MHoroob6pa3ue BEIecTB

Ctpoenue BelecTBa. XuMHUuecKas CBsi3b. Bubl
(KoBaJIeHTHAas HETOJIsIpHAs U MOJSPHAs, HOHHAS,
METAITNYeCKasi) U MEXaHU3Mbl 00pa30BaHUS
XUMUYECKON CBsI3U (OOMEHHBIN U JOHOPHO-
AKLIENITOPHBIN). BonopoaHast cBsi3b. BaneHTHOCTD.
DIJIEKTPOOTPULIATETLHOCTh. CTENEHb OKUCIICHHUS.
KaTroHbBI 1 aHUOHBL.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHHUsI. 3aKOH MOCTOSIHCTBA COCTABa BEIIECTBA.
TUIbl KPUCTAUIMYECKUX PEMIETOK U CBOMCTBA
BEIECTB.

[lonsiTHe 0 nUcTIepcHBIX cucteMax. McTuHHbIE
pactBopbl. KonnuecTBeHHbIE XapaKTEPUCTUKHI
pacTBOpOB (MaccoBasi 10JIsI BEIIECTBA B

acTBODE).

PackpbIBaTh CMBICII U3Y4aEMBbIX ITOHATHN
(BBIIETISATH UX XapaKTEPHBIE IPU3HAKK) U
MPUMEHSATH 3TU MOHATHUS IIPU OMMCAHUH COCTaBA
U CTPOCHMSI BEILIECTB, JIJIs1 OOBSICHEHUSI
OTIICTHHBIX (PAKTOB U SBIICHUH.

Onpenenars BUIbl XUMAYECKOM CBA3U
(KOBaJICHTHOM, MOHHOM, METAJITMICCKOM,
BOJIOPOJHOM) B COSAMHEHUSIX; TUIT
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO
BelecTBa. OnpeaenaTs BaJ€HTHOCTh U CTETICHb
OKUCITICHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSX pa3InyHOro cocrasa. [IpoBoanTs
BBIYHCIICHHS] C UCTIOJIb30BAaHUEM TTOHSTUS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPER.

BHaI[eTI: N3Yy4aCMbIMU XUMHWYCCKUMU
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Kraccudukanusi HeOpraHMIEeCKUX COCTUHEHHIA.
HoMenkiatypa HEOpraHM4eCK1X BEIIECTB.
JKcNepUMEeHTAbHbIE METOAbI U3yYeHH s
BelIeCTB U X NMpPeBPalleHU:

* JlemoHCTpauuu:

- MOJICJIM KPUCTAIITMYECKUX PEIIETOK.

* Pacuérupie 3amaun:

- pacyeThl C UCTI0JIb30BAHUEM MOHITHUS «MaccoBast
10JIs1 PACTBOPEHHOTO BEILIECTBA»

MOHATUSMH.

OOBSICHATH 3aBUCUIMOCTh CKOPOCTH XUMUYECKON
peakuuu OT pa3IMYHbIX (GaKTOPOB.

OrnpenensTsh XapakTep CMEIICHUsI XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
Bo3aeiicTBus (nmpunnun Jle [llarense).
CocTaBisATh YPAaBHEHUS PEAKIIUI pa3IUUHBIX

1.3

XUMUYECKUE PEAKIIUU

Xumuaeckas peaknus. Kimaccudukarus
XUMUYECKUX PEaKLUH B HEOPTaHUYECKOU U
OpPraHMYeCKOW XUMHUH. 3aKOH COXPaHEHHUSI MaCChI
BEIIECTB; 3aKOH COXPAaHEHUs U NPEBpallCHUs
SHEPIUU NPU XUMUYECKUX PEAKIUSX.

CKOpOCTb peakiuy, €€ 3aBUCUMOCTb OT
pa3nmuuHbIX pakTopoB. OOpaTUMBIC PEAKIIHH.
Xumnueckoe paBHoBecHe. DaKTOpBI, BIUAIOLINE
Ha COCTOSIHE XUMHUYECKOIO PAaBHOBECHSI.
[Ipunnun Jle Hlatense. DnekTponutudeckas
muccouuanus. CuibHbIE U ca0ble 3JEKTPOIUTHI.
Cpena BOOHBIX pacTBOPOB BEILIECTB: KHCIas,

HeWTpasibHas, 1iesouHast. BogopoaHeri

TUTIOB; TMIOJTHBIC U COKPAIIEHHBIC YPABHCHHUS
peakuuii HOHHOTO OOMEHa, YUUThIBasl yCIOBHS,
P KOTOPBIX ATH PEAKIMU UAYT JI0 KOHIIA.
cnonp30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS - IPOBE/ICHUE, HAOIIOACHUE U
OMMCAaHNE XUMHUYECKOT0 SKCIIEpUMEHTA
(IEeMOHCTpAIOHHBIE U Ja00PaTOPHBIE OTIBITHI,
MpPaKTUYECKHUE pabOTHI): TIO ONPEACIICHUIO CPEIIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIMI HOHHOTO
0OMeHa, BIUSTHUIO Pa3UYHBIX ()aKTOPOB Ha
CKOpOCTh peakiuii. CneaoBaTh NpaBuiIamMm
MMOJIb30BaHUSI XUMUYECKOU MOCYI0N U
1a0opaTOpPHBIM 000PYIOBAaHUEM.
[IpencTaBisiTh pe3yibTaThl
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nokasarenb (pH) pactBopa. Peakiuu noHHOTO
0OMeHa B OPraHMYECKON M HEOPTaHUIECKOM
XUMUU.

OKHUCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
[TonsaTue 00 31EKTPOIIH3€e PacijaBOB U paCTBOPOB
COJIEH.

[IpuMeHeHue 2IeKTpoIIn3a.
JKCNePUMEHTAIbHbIE METOAbI U3yYEHH S
BeleCTB U UX NMPeBPalleHUN:

* JlemoHCTpanuu:

- pa3oKeHue NepOKCUAa BOAOPOIa B
MIPUCYTCTBUU KaTaIU3aTopa.

+ JlaGopaTOpHbIE OMBITHI: - MPOBEACHUE PEAKIIHI
MOHHOr0 OOMEHa;

* OmpeneseHue Cpeibl PACTBOPOB BEIIECTB C
MMOMOILBI0 YHUBEPCAIIBHOIO UH/IUKATOPA.

* [IpakTuueckue pabOTHI:

Ne 1. BriustHue pa3nudsbix pakTopoB Ha CKOPOCTh
XUMHUYECKOW PEaKLUH.

* PacuérHble 3aaun:

- pacyeThl 0 YPaBHEHUSIM XUMUYECKUX PEAKIUH,
B TOM YHCJI€ TEPMOXUMHUUYECKHE PACUETHI

XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpMe 3arncu
ypaBHEHU COOTBETCTBYIOIIMX PEAKIIUNA U
ACJIaTh BBIBOABI HA UX OCHOBC.

[IpoBOAUTH BHIYMCICHUS IO YPAaBHEHUSM
XUMHNYCCKHUX peaKuHﬁ, B TOM HHUCIJIC
TEPMOXUMHUYECKHE PACUETHI

lToro o paszaeny

13
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Paznea 2. Heopranuuyeckasi xummsi

2.1

MeTtanibl

Mertamisl. [lonoxxenne meTamioB B
[Teproaguieckol CUCTEME XUMUYIECKIX
p1eMeHTOB. OCOOEHHOCTH CTPOCHUS
DIIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB.
OO6mue ¢puznuecKre CBOMCTBA METAIIOB.
[IpuMeHeHre MeTallIOB B OBITY, IPUPOE U
TexHuke. CIuiaBbl METaJIOB.
DIIEKTPOXUMUYECKUI PSAJl HAPSHKEHUH METAIIOB.
O611me ciocoObl moyueHust MetayuioB. Kopposus
MeTal10B. CriocoObl 3aIIUTHI OT KOPPO3HH.
OO01mast XxapakTepuCTHKA METaNIOB TJIaBHBIX
noarpymnm (IA-rpynmna, [IA-rpymnma)
[Teproaguieckoll CUCTEMBI XUMHUYECKUX
pieMeHTOB. AmfoMuHui. AM(oTepHBIE CBOMCTBA
OKCHJIa U THIPOKCH]IA AITFOMHUHHSL.

OO011as XapaKTepUCTUKA METAIIOB TTOOOYHBIX
noarpynn (b-rpynm) I[lepuoauueckoii cuctemsl
XUMHYECKHUX 3JIEMEHTOB: ME€Jlb, IIUHK, XPOM,
Kee30. BaxHelre coeIMHEHNS] METaJIJIOB
(OKCHABI, THAPOKCHUIBI, COJIH).
JKCNEePUMEHTATbHbIE METOIbI H3yYeHHUSs

PackpbIBaTh CMBICII U3Y4aEMBbIX ITOHATHN
(BBIIETIATH UX XapaKTePHBIE PU3HAKK) U
MPUMEHSATH 3TU MOHATHUS IIPU ONMKMCAHUH COCTaBA
U CTPOCHMSI BEILIECTB, JIJIs1 OOBSICHEHMUSI
OTJIENbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 001IEe 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB - METAJJIOB U UX
COCIMHEHUH C YU4ETOM CTPOCHUS UX aTOMOB U
nosjoxkeHus B [lepuoanyeckon cucreme
XuMHYeCKHuX 31eMeHToB /1. . MeHaeneena.
XapakTepu30BaTh (OMUCHIBATH) 00IITHE
XUMUYECKHE CBOMCTBA METAILJIOB, UX
BOKHEHIIINX COCAUHEHHM, MOATBEPKAAs 3TO
ONUcCaHue MPUMEPAMH YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;
MPUMEHEHHE METAIIJIOB B PA3TUYHBIX 00JacTsIX, 4
TaK)Ke MUCTOJIb30BaHUE UX JJIS CO3AaHUS
COBPEMEHHBIX MAaT€PUATIOB U TEXHOJIOTUH.
OnuceIBaTh CIIOCOOBI 3aLTUTHI METAIIIIOB OT
KOPPO3UH.

BeNIeCTB U X NMPeBPalleHUi:

PaCKpI)IBaTI) CYITHOCTb OKHCJIHUTCIIbHO-

33



®enepanpHas padouast nporpamma | Xumus. 10-11 kmaccel (6a30BbIi ypOBEHbD)

* JlemoHCTpauuu:

- KOJUIEKIUA «MeTasibl U CIIaBEI».

+ JlaGopaTopHbIE OMBITHI:

* B3aUMOJCHCTBHE TMAPOKCH/IA ATFOMUHUS C
pacTBOpaMM KHUCJIOT U IIEJI0YEH;

* KaueCTBEHHBIC PEAKIIMHM HA KATHOHBI METAJIIOB.
* [IpakTuueckue paboOTHI:

No 2. Pelienue skciepuMeHTAIbHBIX 3314 110
TeMe «MeTabIy.

* PacuérHple 3a1a4u:

- pacueThl Macchl (00beMa, KOJTUYECTBA BEIIECTBA)
MPOJIYKTa PeaKllu, €CJIU OJTHO U3 BEILIECTB JJaHO B
BHJIC paCTBOPA C ONPEICTICHHON MacCOBOM JI0JIECH
PacTBOPEHHOT'O BEIIECTBA

BOCCTAHOBUTEJIBHBIX PEaKIUi MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca dTUX
peakuuit. [IpoBoguts peakuuu,
MOJITBEPIKIAIOIINE XapaKTepHbIe CBOMCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABAThH OMBITHBIM
MyTéM HOHBI METAJUIOB, IPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPAX.

cnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS - IPOBE/ICHUE, HAOIIOACHUE U
OMKMCAaHNE XMMHUYECKOT0 SKCIIEpUMEHTa
(IEeMOHCTpAIOHHBIE U Ja00PaTOPHBIE OTIBITHI,
MpaKTUYECKHUE pabOTHI).

[IpencTaBisaTh pe3yabTaTbl XUMHUECKOTO
DKCIIEpUMEHTa B (popme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUN U JIEJIaTh BHIBOJIBI
Ha UX OCHOBE.

CrnenoBath mpaBujIaM MOJb30BaHUS XUMHUYECKOM
MOCY/I0¥ 1 JJa0OPaTOPHBIM 00OPYIOBAHUEM.
[IpoBOINTH BEIYMCIICHUS IO YPABHEHUSAM
XUMHYECKUX peakiuii. CaMOCTOSTEIbHO
[UIAHUPOBATh U OCYIIECTBISATH CBOIO

M03HAaBaATCIbHYIO
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ACATCIIbHOCTD, IPUHUMATh dKTUBHOC Y4aCTUC B
CPYIIIIOBON yu4eOHOM JESITEIIBHOCTH

2.2

HemeTtauibl

HeMmetamel. [1onoxeHne HEMETAIIOB B

[leproiMUeCcKON CUCTEME XUMUUYECKUX JJIEMEHTOB

JI.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS
aToOMOB. OU3NYECKUE CBOMCTBA HEMETAJIJIOB.
AJIJIOTpOTIHST HEMETAJIOB (HA IPUMEPE
KHCTIOpoJia, cephl, (hocdopa U yriepoaa).
XHUMHUYeCKre CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB
(ra;moreHoB, cepsl, a3ota, Gocdopa, yriepoaa u
KpeMHwus1). OKCUIBI HEMETAJIOB.
Kucnopoacoaepxkauue kucioTsel. Bogopoansie
COEeIMHEHUS HEMETAIIOB.
JKcNepUMEeHTAbHbIE METOAbI U3yYeHH S
BelIeCTB U X NMpeBpalleHuil.*

* JlemoHCTpauuu:

- 00pasibl HEMETaJIOB;

- B3aUMOJIENCTBHE MEIU C a30THOU KUCIOTOH
pa3IMYHON KOHIICHTPAIUH.

- JlaGopaTopHbIe OMBITHI:

- KAYECTBEHHBIE PEAKIIMY HA aHUOHBI U KAaTHOH
aAMMOHHSL.

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI
(BBIICNATH WX XapaKTePHBIC IPU3HAKN) U
MPUMEHSTH 3TH MOHATHUS MPU OMMCAHUU COCTaBa
U CTPOCHHSI BEIIECTB, JIJISI OOBSICHCHHUS
OTJIENbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 001IEe 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH C YUYETOM CTPOCHUS UX aTOMOB U
nosjoxkeHus B [lepuoanyeckon cucreme
XuMHYeCKHuX 31eMeHToB /1. . MeHaeneena.
XapakTepu30BaTh (OMUCHIBATH) 00IITHE
XMMUYECKHE CBOWCTBA HEMETAILJIOB, X
BOKHEHIIINX COCAUHEHHM, MOATBEPKAAs 3TO
ONMcCaHue NPUMEPAMH YpaBHECHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH.
XapakTepu30BaTh BIUSHUE HEMETAUIOB U UX
COEIMHEHUI Ha KUBbIE OPraHU3MbI; OITUCHIBATH
MPUMEHEHUE B PA3IMYHBIX 00JIACTAX
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa.
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* IIpakTrueckue pabOTHI:

No 3. PerieHne 3KCcriepuMEHTAbHBIX 3a/1a4 110
TeMme «HeMeTamsly.

* Pacu€THbIe 3a7aUn:

- pacdeThl MacChl BEIIeCTBA WK 00beMa T'a30B 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB; pacyeThl MacChl (00BEMa, KOTMIECTBA
BEIECTBA) IPOJIYKTOB PEaKLUM, €CIU OJTHO U3

RATITACTR ANMAAT TTNUANMACTA

[lonTBepK1aTh CyLIECTBOBAHUE TEHETUYECKON
CBSI3M MEXKIY HEOPTaHMYECKUMH BEUIECTBAMH C
[MOMOILBI0 YPABHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEaKIUM.

PackpbIBaTh CYIIHOCTh OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKLUN IOCPEACTBOM

23

CBs13b HEOPraHUUYECKUX U
OpPraHUYECKUX BEIECTB

Heoprannueckue u opraHMuecKue KUCIOTHI.
Heopranuueckue 1 opraHndeckue OCHOBAHHUS.
AM(OTepHbIE HEOPraHUYECKHUE U OPTaHUYECKHUE
coeauHeHus. ' eHeTHueckas CBs3b
HEOPraHUYECKUX U OPraHUYECKHX BEIIECTB

COCTaBJICHUS JIEKTPOHHOTO OajaHca ITHUX
peakuuii. [IpoBonuts peakunu,
MOITBEPIKTAIOIINE XapaKTepHbIE CBONCTBA
M3y4aeMbIX BEILIECTB, PACIIO3HABATH OMBITHBIM
MyTéM aHUOHBI, PUCYTCTBYIOIINE B BOTHBIX
pacTBoOpax.

lcrionnb30BaTh €CTECTBEHHO-HAYYHBIE METOTBI
MO3HAHUS - TPOBEJICHUE, HAOI0IeHNE 1
OMMMCAaHNE XHMHYECKOTO KCTIEPUMEHTA
(TeMOHCTpaIMOHHBIE U TAOOPATOPHBIE OTIBITHI,
MPaKTUYECKHE PaOOTHI).

[IpencTaBisTh pe3ynbTaThl XUMHUYECKOTO
DKCIIEPUMEHTa B (hOpMe 3alncCH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKLIHUHA U JAeNaTh BBIBObI
Ha X OCHOBE.

36



®enepanpHas padouast nporpamma | Xumus. 10-11 kmaccel (6a30BbIi ypOBEHbD)

CJIG,Z[OBaTI: HpaBI/IHaM I10JIb30BaHUA XHMH‘IGCKOﬁ
MOCY/I0¥ 1 JJa0OPaTOPHBIM 00OPYIOBAHUEM.
[IpOBOAUTH BBIUUCICHUS 110 YPAaBHEHUSM
XUMHYECKUX peakiuii. CaMOCTOSTETbHO
HJ'IaHI/IpOBaTI: 148 OC}’H.IGCTBJ'I}ITB CBOIO
MMO3HABATEIIbHYIO JIEATEIbHOCTh; IPUHUMATH
AKTUBHOE y4acTUE B IPYIIIOBOM yueOHOI
IeaTEeIbHOCTH

Wrtoro no pazgeny 17
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1. [Xumus u KU3Hb 4

PoJib XUMHH B 00€CIICUEHUU SKOJIOTHYECKOM,
DHEPreTHYECKOMN U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeaUUUHBL. [[oHATHE O HAyYHBIX
METO/1aX MMO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKInii.

[IpencraBnenus 00 OOMIKX HAYYHBIX IPHHLIUTIAX
MIPOMBILIUIEHHOTO MOJYyYEHHUs BAXKHEUIINX
BEIECTB (Ha MpUMEpax MPOU3BOICTBA aMMHUaKa,
CEPHOU KUCIIOTHI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPHAIIOB U
XUMHAYECKUX PEAKLHUNA: XUMHUSI U 310POBbE
YeJIOBEKa; MpaBujia UCIOJIb30BaHUs

JICKAPCTBCHHBIX

PackpbIBaTh pojib XUMHMHU B PEIICHUU
PHEPreTUUECKUX, CHIPHEBBIX U AKOJIOIMUECKUX
po0JIeM YeI0BEYECTBA, ONUCHIBATE OCHOBHBIE
HAIPABJICHUS PA3BUTUS XUMUYECKON HayKU U
TEXHOJIOTHH.

[TpumensTH npaBuiia 6€30MacHOro oOpaleHus ¢
BEILIECTBAMM, UCIIOJIb3yEMBIMU B IOBCEIHEBHON
PKU3HU, TIPaBUJIa IOBEJCHUS B LIENAX
cOepekeHMsI 310pOBbs U OKpY Karolien
PUPOIHOM cpesbl; IOHUMATh Bpell (ONacHOCTD)
BO31CHUCTBUS HA )KUBbIC OPraHU3MBbI
OIPEEIIEHHBIX BEIIECTB CMBICII IIOKA3aTes

[TJIK, mosicHITh
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MpernapaToB; MpaBuiIa 0€30MacHOTO
WCITOJIH30BaHUS MpEerapaToB OBITOBOM XUMUHU B
MOBCETHEBHOM KM3HH. BRITOBAasS XUMHUYECKas
rPaMOTHOCTb

Ha MpUMepax CocoObl YMEHBIICHUS U
NPEOTBPALICHUS UX BPEIHOTO BO3CHCTBUSI.
AHaJIM3UPOBATh U KPUTUYECKHU OLIEHUBATH
UH(POPMALINIO, CBSI3aHHYIO C XUMHUYECKUMHU
MpOLECCAaMH U UX BIUSHUEM Ha COCTOSIHHE
OKPYKarOILEH CPeIbL.

cnonp30BaTh MOJMy4YeHHbIE 3HAHUA U
NpeCcTaBIeHUs O chepax IesTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JJIsl OPHECHTAIIUU B
BBEIOOpE CBOEH Oyaymien nmpodeccuoHaIbHON
IESATEIBHOCTH.

[[puHUMaTh ydacTre B 0OCYKICHUH MPOOJIeM
XUMUYECKON U DKOJIOTUYECKOM HAIIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3ULIMIO 110
npobiemMe U mpeagaraTb BO3MOXKHBIE TyTH €€
pelieHus

Wrtoro no pazgeny 4
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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