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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha YPOBHE CpeHEr0 00111ero 00pa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHuM B
Poccuiickoit ®enepauun», TpeOOBaHUM K pe3ynbTaTaM OCBOEHHUS (eaepaabHOM
oOpaszoBaTeibHOM TporpaMmMbl cpeaHero obmiero obpaszoBanust (DPOII COO),
npeacTaBieHHbIX B DenepalibHOM TroCyJapCTBEHHOM 00pa30BaTEeNbHOM CTaHJApTe
COO, c¢ yuérom Konuenmuu npenogaBaHus y4dyeOHOro mpeaMera «XuUMUS» B
oOpa3oBaTeibHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronMX OCHOBHBIE
oOpa3oBaTeibHbIE MPOTrpaMMbl, M OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoit denepanuun Ha nepuon no 2025 roga» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MO/IX0/I0B K pa3paboTKe MPOrpaMMBbl MO XUMHH, K ONpeleNeHUI0 o01en
CTpaTeruu OO0y4YeHHUs, BOCIIUTAHUS U PA3BUTHS OOYUYaIOIIMXCSA CPENCTBAMH Y4eOHOTO
npeamera «Xumusi» s 10—11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUJIU
koHuenTyanbubie mnonoxkenus DOI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH,
colepKaHMs, pe3yJbTaToB OO0y4YeHHs | TpeOOBaHHI K YpPOBHIO TOJITOTOBKH
BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, MOIY4aeMOe BBITYCKHHUKAMU 00111€00pa30BaTeIbHOM
OpraHU3alluY, SIBJISETCS HEOTHEMJIEMOM YacTbio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIMM OSTalOM pealu3aly Ha COOTBETCTBYIOIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX IEHHOCTEH, IPUCYIINX LETOCTHON CUCTEME XUMHUYECKOI0 00pa3oBaHus. OTH
[IEHHOCTH KacaloTCs MO3HaHMs 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
o01ieil KyJnbTypbl YEJIOBEKa, a TaKKE HKOJOTUYECKHM OOOCHOBAHHOI'O OTHOILUEHUS K
CBOEMY 37I0pOBbI0 M MpHUPOAHON cpeae. Peamusyercs xumuueckoe oOpa3zoBaHME
oOydJaromuxcs Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHUsS CpPEACTBAMU Y4EOHOTO
npeaMera «XUMus», COAEPKaHUE U MOCTPOEHUE KOTOPOrO OIPENENIEHbl B IPOrpaMMe
[0 XUMUU € YUETOM CHEIU(PUKN HAyKd XUMUH, €€ 3HaUeHHs B MMO3HAHUH IMPUPOJIBI U B
MaTepuadbHON >KU3HHM OOIIECTBA, a TakKe C y4éToM OOIIMX Leled M MPUHLUIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpPEIHEro o0Iero oopa3oBaHus
B Pocculickoit @enepanuu.

XUMHSI KaK 3JEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HUIpaeTr ocoOyro pojb B
COBPEMEHHOW NMBWJIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOU KymbTyphl. OHa
BHOCHUT CBOH BKJIa/l B JOPMUPOBAHUE PALIMOHAIIBHOIO HAYYHOI'O MBIIIJIEHUS, B CO3/JaHUE
LEJIOCTHOTO TMPEJCTABICHUS 00 OKpYXalolleM MHpe KaK O €IMHCTBE IPHUPOIbI U
4eloBeKa, KoTopoe (HopMHUpyeTCs B XMMUU HAa OCHOBE NMOHUMAaHHs BELIECTBEHHOI'O
COCTaBa OKPYKAIOUIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEX1Yy CTPOEHUEM BEILIECTB, UX
CBOICTBaMHU M BO3MOXXHBIMH 00JIACTSIMU IPUMEHEHHS.



TecHO B3aUMOJEUCTBYS C JPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHUs CTalia
HEOTHEMJIEMON YaCThbI0O MHUPOBON KYJIBTYpPbI, HEOOXOJMMBIM YCJIOBHUEM YCHIEIIHOTO
TpyJla M KU3HM KaxJIoro ujgeHa oOmiectBa. CoBpeMeHHass XUMHsSI Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKUX TEXHOJIOTUH HaIlpaBlieHa Ha pellieHue rI100aIbHbIX
npoOJjieM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSL.

B coorBeTcTBMM ¢ OOHMIUMH LENSAMU M TPUHIUIIAMH CPEIHETO OOIIero
oOpazoBanusi cojaepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a30BBIM ypOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIBTYPHYIO IOJATOTOBKY
00ydJaromuxcs, HeOOXOUMYI0 UM JIJIsi BEIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMa, MPOJIOHKEHUST 00pa30BaHUs B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapnsitoniuMu~ nipeaMetra  «XUMUS» — SBISIOTCS  0a30Bble  Kypchl  —
«Oprannueckass xumusi» #u  «OOImas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMIIOHCHTOM COJIEpKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW 10 HEOPraHMYECKOW XUMUM (C BKIIOUYCHHUEM 3HAHUW M3 OOIIeH XUMHUHU) U
opranndyecko xumuu. DopMUpPOBaHHE HAHHOW CHUCTEMbl 3HAHUN TPU H3YUYEHUHU
nmpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO0Opa3us BEIIECTB Ha
OCHOBE OOIIHUX MOHSTHM, 3aKOHOB ¥ TEOPUH XUMHUH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHudeckass Xumus» cGOpMHpOBaHa B TNPOrpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOT0 MOJX0Ja K U3YYCHHIO Y4eOHOro MaTtepuasa U 00ycIoBIeHa UCTOPUUECKHU
000CHOBaHHBIM Pa3BUTHUEM 3HAHUHN Ha OINpPEACIIEHHBIX TEOPETUUECKUX YpOoBHAX. Tak, B
Kypc€ OpPraHMYECKOM XHMMHH BEIECTBA pacCMaTPHUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPHUH CTPOEHUS OPTaHUYECKUX COETMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX MPEJCTaBICHUN O cTpoeHuH BeriecTB. CBeeHUs 00 N3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB IO CIIOXKHBIX OMOJOTHYECKH
AKTUBHBIX COEJUMHEHUM. B Kypce OpraHm4eckol XHMHUM TIOJIYYarOT pPa3BUTHE
chopMUpoOBaHHBIE Ha YypPOBHE OCHOBHOro o00mero oOpa3oBaHHs II€pPBOHAYAIILHBIC
MPEACTABICHUS O XHMHYECKOW CBSI3M, KIACCH(UKAIIMOHHBIX TpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEaAKLINH.

Iloqg HOBBIM yrJIOM 3peHHUs B TMpeaMere «XuMHs» 0a30BOro  ypOBHSA
paccMaTpuBaeTCsl HM3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOmIero 00pa3oBaHUsA
TEOPETUUYECKUN MaTepuan U (PaKTOIOTHUECKUE CBEACHHUS O BEIIECTBAX M XMMHYECKOU
peaknuu. Tak, B 4acTHOCTH, B Kypce «O011ast 1 HeOpraHU4YeCKast XUMHsI» 00ydaroInuMCs
MPEIOCTABIISIETCS. BO3MOYKHOCTh OCO3HATh 3HAYEHUE IIEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX W METOAOJOTUUECKUX TO3HIHKA, TIy0)Ke MOHSATh MCTOPHUYECKOE
W3MeHeHrne (YHKIHUM JTOr0 3aKOHa — OT oOoOmarmed A0 OOBSICHSIOmEN u
MPOTHO3UPYIOIIEH.



Envnada cucrema 3HaHUMKA O BaXKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, a TAKXKE O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs nornonHsercsa B Kypcax 10 m 11 xmaccoB anemenTamun
COoAEpKaHUsl, UMEIOIIMMHU KYJbTYPOJIOTHUECKUI U MPUKIATHON XapakTep. DTU 3HAHUSA
CrOCOOCTBYIOT MOHUMAaHUIO B3aUMOCBSI3H XUMHUU C APYTUMU HAyKaMU, PACKPBIBAIOT €€
pOJIb B TIO3HABATEIBLHOM M TMPAKTHUYECKOW NESITEIHHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXKEHUSI K MPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX
MPUIOKEHUN XUMUHU, MOMOTalOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBI3AHHBIX C XUMUEH, KPUTUYECKU OCMBICIUBATH
uH(OPMAIIMIO U TPUMEHSATH €€ JIJIsl MIOTIOTHEHUS 3HAHU M, PEIICHUSI MHTEIJIEKTYallbHBIX
U DKCIEPUMEHTAJIbHBIX HCCIICIOBATEIbCKUX 3adad. B 1enoMm cojaepkanue y4eOHOTO
npeaMmeTa «XUMHUs» JaHHOTO YPOBHSI M3YyUEHHUS OPHUEHTUPOBAHO Ha (popMHUpOBaHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI JJIsI MOHUMaHUS (UIOCOPCKUX HUJICH,
TaKuX KaK: MaTepUalibHOE €IMHCTBO HEOPraHWYECKOTO W OPraHMYeCcKoro MHpa,
00yCJIOBJICHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM, IM03HABAEMOCTh
MPUPOJHBIX SIBIICHUN MYTEM SKCIIEPUMEHTA U PELICHUSI MPOTUBOPEUNA MEKY HOBBIMU
dakTaMu M TEOPETUUYCCKUMH MPEANOChUIKAMH, OCO3HAHHE POJIM XUMUU B PEIICHUU
AKOJIOTUYECKHUX MPOOJIEM, a Takke MpobdsieM cOepeKEeHUsI SHEPTETHIECKUX PECYpPCOB,
CBIPBSl, CO3AHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B nnane pernienus 3aja4 BOCIUTAHUSA, PA3BUTUS M COLMAIU3AIIUA O0yUAFOIITUXCS
MPUHATBIE TPOTPAMMOM IO XUMUHM TTOAX0/1bI K ONPEICIICHUIO COAEPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEUCTBUH,
UMEIOIINX 0a30BO€ 3HAUCHUE JJIsI PA3IMYHBIX BUAOB JCATEILHOCTHU: PEIICHUS TTPOOIEM,
MOMCKa, aHaIn3a U 00paboTku MHPOpMAIMK, HEOOXOIUMBIX ISl PUOOPETEHUS OIbITa
MPAKTUYECKON U MCCIIENOBATEILCKON AEATEIbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B
MO3HAHWU XUMUHU.

B nmnpaktuke mnpenomaBaHus XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U HA YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, NMPH OIpeaSICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIeM W3y4YeHUs MNpeaMeTa HallpaBICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJUIUOHHO TpU3HAETCS (GOPMHUPOBAHHWE OCHOB
XUMHYECKOM HAyKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTU YEeJIOBEKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOIMYECKON TOYKH 3PEHUS TAKOM OAXO/I K ONPEICIICHUIO LIEJIEN N3y4eHUs MTPEeIMETa
SIBJISIETCS BIIOJIHE ONPABJAHHBIM.

CornacHo JaHHOW TOYKE 3peHUS TJIABHBIMU LIETISIMHU U3yUEHHUSI peaMeTa « XUMUS»
Ha 6azoBoM ypoBHe (10 —11 ku1.) siBASIFOTCS:

e (QopMHpPOBAHHE CUCTEMBl XHMHUYCCKHX 3HAHUN KaK BaXKHECHUIIICH COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpPA, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBBIE
MOHATHUS, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA HAYKH,



YCBOCHHE u MOHWMAaHUE CYITHOCTH JOCTYITHBIX 00001eHnH
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHUE C HMCTOPHEH HMX pPa3BUTHUS U
CTaHOBIICHHSI,;

e (opmMupoBaHHEe W pa3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX ITO3HAHUS
BEIIECTB U XMUMHYECCKUX pPEaKIHil, HCOOXOIUMBIX JIsi MPHOOPETCHHSI YMCHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECCKUX SBJICHUN, UMCIOIINX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOW JKU3HU;

e pa3BHTHEC YMECHHHA W CIIOCOOOB JESITEILHOCTH, CBS3aHHBIX C HAOIIOACHHEM WU
00BSCHEHHEM XMMHUYCCKOTO KCIIEPUMEHTA, COOTIOACHUEM MPaBHIT O€30TIaCHOTO
oOpaillieHusl ¢ BeIeCTBaMHU.

Hapsiny ¢ aTuMm, cojepskareiabHash XapakTEPUCTHKA IeJIed W 3ajad H3y4YCHUS
npeaMeTa B MporpamMMme MO XMMHH YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMH TPUOPUTETAMHU B CHUCTEME CpeJHero obOmiero ooOpa3oBanus. CeromHs B
NpernoJaBaHu XHUMHH B OOJIBIIEH CTEMEeHW OTMAETCS MPEATNIOYTECHHUE MPAKTUYCCKOMN
KOMITOHCHTE COJICp)KaHUs OOYYCHHMsI, OPHCHTHPOBAHHOW Ha TOJTOTOBKY BBITYCKHUKA
o0mreoOpazoBaTebHON  OpraHu3alvy, BIAJCIONIEr0 He Ha0OpoM 3HAaHUW, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMEHHSIMH aKTHBHOTO
TIOJTYYCHUS 3HAHUHM M IPUMEHEHUS UX B PCATBbHOMN JKU3HU ISl PEIICHUS TPAKTHYCCKUX
3a/ady.

B cBa3u ¢ 3TUM TpW U3y4YeHUHU TpenMeTa «XUMUsS» TOMUHUPYIOIIEEe 3HAUCHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

afganTamnus OOydYalolIUXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpoOBaHUE UHTEIJIEKTYaIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00y4arOMMUXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINNA ),
UMEIOIUX YHUBEPCAIBHOE 3HAYCHHUE ISl PA3IMYHBIX BUIOB NEATEILHOCTH: PEIICHUS
mpoOieM, TIOWCKa, aHainm3a u o0paboTku uHpOpManuu, HEOOXOAUMBIX IS
MPUOOPETEHHsI OTBITA JACSITEIILHOCTH, KOTOpas 3aHUMAET BAXXHOE MECTO B IO3HAHHH
XAMHH, a TaKKe JUIsl ONEHKH C TMO3UIMN IKOJIOTHMYECKOW Oe30MacHOCTH XapakTepa
BIIUSIHUSL BEIIECTB M XMMHYECKUX TPOIECCOB HA OPraHMW3M 4YelIOBeKa W TMPHUPOIHYIO
cpeny,

pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYalIbHBIX W TBOPUYECKUX
CHOCOOHOCTEH O00ydYaromuxcsi: CHOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh HOBBIE
3HAHWS 10 XWUMHH B COOTBETCTBUU C >KM3HEHHBIMH TMOTPEOHOCTSMH, HCIIOJIB30BATh
COBpEeMEHHBIE WH(GOPMAIIMOHHBIE TEXHOJOTHUU JJIS TOWCKA W aHanmu3a ydeOHOU W
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMHupOBaHUE W Pa3BUTHE y OOYYAIONIUXCS aCCONMATUBHOTO W JIOTHYECKOTO
MBIIIJICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOEHHO



HEOOXOJUMBI, B YAaCTHOCTH, MpU I[UJIAHUPOBAHUM U TMPOBEACHUU XUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUWE Yy  oOydamommxcsi  yOeKIEHHOCTM B T'YMaHHCTUYECKOU
HaIllpaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B PEIICHUU TIJI00ANbHBIX MPoOsieM
PalMOHAILHOTO TMPUPOJONOIB30BAHMS, TOMOIHEHUS] YHEPreTUYECKUX PECYpPCOB U
COXpPAaHEHHUS TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OepeXHOro
OTHOLIEHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe MNPUOOPETEHUs ONbITa
WCIIOJIb30BaHUs TIOJIYYEHHBIX 3HAHUM /I IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIIUSIX,
CBSI3aHHBIX C XUMHUYECKUMHU SIBICHUSIMU.

B yuebGHOM muiaHe cpeaHero o6miero oopazoBaHus NpeaMeT «XHUMHUs» 0a30BOTr0O
YPOBHS BXOAHT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO6muiee 4KciIO YacoB, OTBEAEHHBIX JUISI M3YYEHUS XMMHUHU, Ha 0a30BOM YPOBHE
cpeaHero oOiero oopa3zoBanusi, cocrapiser 68 yacos: B 10 kiacce — 34 gaca (1 gac B
Hegento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer opraHM4eCcKOr XMMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTEpHaIOB. TeopHs CTPOEHHS OPraHUYECKUX
coenunenuid A. M. Bytneposa, e€ ocHOBHBIE noJ0KeHUsA. CTPYKTypHbIE POPMYIIbI
OpraHWYeCcKUX BellecTB. [omonorus, wu3oMepus. XUMHUYECKas CBsSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupuKaluu OpraHMueckux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COCIMHEHHH (CUCTeMaTH4ecKas) ¢ TpUBUAIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl HM3YYEHHUS BEIIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3aMy OPraHUYECKUX BEIIeCTB M MaTepralaMH Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOJIOJICHUE W OIHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 NPEBPAILLECHUIO OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuH (T1aBjiIeHUE, O0YTITMBAaHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psAd. MeraH W 3TaH —
NPOCTEHIIINE TPEACTaBUTENN AallKaHOB: (DU3UYECKHEe M XHMMUYECKHE CBOMCTBA
(peakuuu 3aMelieHusT M TOPEHHMs), HAXOXKJIECHHE B NPUPOJE, MOJIy4YECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUJIEH U MPONUIIEH —
NPOCTEHIIINE TPEACTABUTENN AalIKeHOB: (DU3UYECKMEe M XHMMUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAllMM, OKHUCJIEHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metwnOyraaues-1,3: cTpoeHue, BakHEHIIne
XUMHYECKUE CBOMCTBA (peakuus noaumepusannu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHUs, FTOMOJIOTHYECKUH Psil. ALIETUIIEH
— TPOCTEUIINI NpeACTaBUTENh AQJKHMHOB: COCTaB, CTpPOCHHE, (U3NYECKUE U
XUMUYECKHE CBOWCTBA (peaklMu TMAPUPOBAHMS, TaJIOTEHUPOBAHUS, THAPATALINH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: cocTtaB, cTpoeHHE, (PU3HYECKHUE W XMMHUYECKHE CBOMICTBA
(peakuuu raJoreHMpoBaHUS U HUTPOBAHMS), MOJYyYEHUE U NpUMeHeHue. Toayon:



cocmas, cmpoenue, usuyeckue U  XUMUYECKUe  CEoUcmea  (peaxyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), NOTyYeHue u npumeHerue. TOKCHIHOCTh apEHOB.
I'enetnueckas CBA3b MEXAY YIVIEBOLOPOAAMHM, NMPUHAICKALIUMHU K Pa3IMYHBIM
KJ1accam.

IIpuponHble HMCTOYHUKHU YriIeBOAOPOAOB. lIpupoaHsil ra3 W mNOmyTHBIE
He(dTanbie ra3pl. Hedth m €€ mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEPEeroHKa, KPEKUHI (TEPMUYECKUN, KaTalnuTUueckuil), muponu3. IIpoaykTsi
nepepaboTKu HEPTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHMS BEIIECTB M WX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMy IUIaCTMAcC, KaydyKOB M pe3uHbl, Koulekiuu «Hed1b»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJI YII€BOAOPOAOB U T'aJIONCHOIPOU3BOIHBIX,
IPOBEJICHNE MPAKTUYECKON pabOThI: MOTYyYEHUE ITHIICHA U U3YYEHHE er0 CBOMCTB.

PacuétHrie 3agaun.

Boruncnennss mo ypaBHEHHMIO XUMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJAYKTA PEaKLHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamue oprann4ecKkue coeMHeHHs

IIpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHOI W 3TaHOJN: CTPOEHME,
¢u3nyeckue M XMMUYECKHE CBOWCTBAa (peakUud C aKTUBHBIMM MeETaJllaMH,
raJIOT€HOBOZIOPO/IaMH, TOpPEHHE), NpPHUMEHEHHE. BoaopoaHble CBA3M MEXAY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA ¥ ATAHOJIA HA OPraHU3M 4YEJIOBEKa.

MHOroatoMHbl€  CHOUPTHL. DTUJIEHIVIMKOJAb W  TIIMLIEPHUH: CTPOCHHUE,
¢uznueckre M XUMUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KauyeCTBEHHasi peaklMs Ha MHOTOaTOMHBbIE cIHpThI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

@deHoM: CTpoeHUE MOJEKYbl, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl M Kemowuwvl. DopmanbAeTHull, aleTalbAETUll: CTPOEHUE,
dusznueckre ¥ XMMHYECKHE CBOMCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHUSA,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeEIbHbIE KApOOHOBBIE KUCTOTHl. MypaBbUHas U YKCYCHAsI
KHUCIIOTBI: CTpOeHUE, (PU3NYecKre 1 XUMUIECKHUE CBOWCTBA (CBOMCTBA, O0IIHE JJIs
KJIacca KUCJIOT, peakius dTepruduKaIum), morydeHne u npumenenue. CteapuHoBast
U OJIEMHOBAs KUCIOTHI KaK MPEACTABUTENMN BBICHINX KapOOHOBBIX KUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOOIIEE JEHCTBHE.



Cnoxnble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3upoB. Kupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBoael: cocTaB, KilacCUpUKALMs ~ YIJIEBOJOB  (MOHO-, JHU- H
nosiucaxapubl). ['roko3a — npocTeduii MoHOCaxapua: 0COOEHHOCTH CTPOEHUs
MOJIEKYJIbI, (U3WYECKHUEe U XUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE C
rugpokcunom menu(ll), okucneHne amMmmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HaX0XJICHHE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunrte3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnono3a kak npupojaHble nmoaumepsl. CTpoeHue Kpaxmana u
nesutono3pl.  dusmveckne M XUMUYECKHME CBOMCTBAa Kpaxmana (TUIPOJU3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METOJIbl M3Y4YEeHHS BEIIECTB M MX IPEBpaICHUI:
poBeJIeHNEe, HAONIOJACHUE W ONUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKHCIEHHE ITaHOJa
okcuaoM wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKUCIeHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wmemu(ll), B3auMojelcTBHE Kpaxmayia € HOJOM),
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkanue OpraHn4ecKue COeIMHEHMUS.

AMUHOKHCTOTHI Kak aM(oTepHbIe Oprannueckue coeanHeHus. usndeckue u
XUMUYECKHE CBONCTBA aMHHOKHUCIOT (Ha mnpuMepe IumiuHa). buonormyeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuabl.

benku kak NpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunasd,
BTOpUYHAST M TPETHYHAs CTPYKTypa O€NKOB. XHUMHYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PEaKuy Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEUIECTB M MX IPEBpALICHUI:
HaOJII0/ICHNE U OMHMCAHNE JEMOHCTPAIIMOHHBIX OMBITOB: AeHATypauus OeIKOB MpU
HarpeBaHUM, IBETHbIE pEaKLUU OEIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE NOHATHSI XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALINN, CPEIHSASI MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHA —
MOJINMEPU3ALHMS U IOJTUKOHACHCALHS.



OKCIIEpUMEHTAJIBHBIE METOJABl H3YyYEHMS BEIIECTB M HX IPEBPALICHUN:
O3HAaKOMJIEHHE ¢ 00pa3liamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaIMETHBIX CBI3€H IIPU U3YYEHUU OPTaHUYECKON XUMUU B
10 xnacce OCyLIECTBISIETCA YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAayYHBIX IOHATUH, TaK U IIOHATUH, SBJISIOLIUXCSA CUCTEMHBIMHU ISl OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO61Me ecTeCTBEHHO-HAaY4YHbIE MMOHSATHUSA: SIBJICHUE, HAYUHbIN (DaKT, TUIIOTE3A,
3aKOH, TE€OpHUs, aHAJIU3, CUHTE3, KJIacCU(PUKALMs, NEPUOAUYHOCTb, HAOIIOAEHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

O®usuka: Marepus, DOHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKUN YpPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHoe€ COCTOSHUE
BEIIECTBA, GPU3MUECKHUE BEJIMUMHBI M €IMHULIBI UX U3MEPECHHUS.

buonorusa: xnertka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OWOJIOrMYECKH AaKTHUBHBbIE BellecTBa (O€NKH, YTIEBOABI, KUPBHI,
bepMeHTHI).

I'eorpa¢usi: MuHepasbl, TOpHbIE MOPOJIBI, MTOJIE3HBIE UCKOMAEMbIE, TOILUINBO,
peCypehl.

TexHomorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PALMOHAJIBHOIO IIMTaHWS,
MOIOIIE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE NIPENapaThl, MaTEPUAJIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMUU

XUMUYECKU d3JIeMeHT. AToMm. Sapo aroma, H30TONblL. JIEKTPOHHAs
000J10YKa. DHEPreTHUECKUE YPOBHU, MOJTYPOBHU. ATOMHEIC opOurtanu, S-, p-, d-
snemMeHTbl. OCOOEHHOCTU paclpeeNieHUs 3JIEKTPOHOB MO OpOUTasIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPHOOB. DNEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepuonnueckunii 3aKkoH u llepuognueckas cucremMa XMMHUECKUX AJIEMEHTOB
. U. MengeneeBa. CBsi3b nepuonueckoro 3akoHa u llepuoauyeckoil cucTeMbl
xuMuuecknx ssemeHToB J[. . MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CJOKHBIX BEIIECTB MO TpyHIaM M MEPHOJaM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.



Ctpoenune BemiecTBa. XUMHYECKas CBA3b. BHABI XUMHYECKOW CBSI3H
(xoBaneHTHAsl HEMOJsIpHAs W TOJIsApHAs, MOHHAs, MeTajuinmueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUYECKOW CBsi3u (OOMEHHBIM U JIOHOPHO-
akienTopHbeiil). BomoponHas cBa3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJEKYJIApHOTO M HEMOJIEKYJISPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. TUIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIUYECKON PEIIETKHU.

[TousTue o aucnepcHbIXx cuctemax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkmnarypa
HEOPraHWYECKUX BeIIECTB. ['eHeThueckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCaM.

Xumudeckas  peakiusa. Krnaccudukammss —XMMHYECKHX — peakuuii B
HEOPraHWYECKONW M OpPraHWYeCKOW XMUMHUM. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKopocTh peakiuy, e€ 3aBUCUMOCTb OT pazNu4HbIX (hakTopoB. OOpaTuMble
peakiuu. XUMHUYECKOe paBHOBecHue. @DakToOphl, BIUSIOIINE HAa COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHbIe U cinalblie a5ekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyUYEHHUS BEIIECTB W WX IPEBPALICHUN:
neMoHctpanus tabnun «Ilepuoguyeckas cucrema xumudeckux snemeHToB /. M.
MenpeneeBay, U3y4eHHE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIONCHUE U
OMKMCAHKE IEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (Pa3I0KEHHUE MEPOKCUIA
BOJIOPO/Jia B IPUCYTCTBUU KaTaIU3aTOPa, ONPEIEIICHUE CPEIbl pACTBOPOB BELIECTB
C TOMOINBIO YHUBEPCATBHOTO WHAMKATOPA, PEAKIMU HOHHOTO OOMeHa),
MPOBEJICHNUE MPAKTHUECKOU paboThl «BiusiHue pa3nuvyHbIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

PacuéTtei 1O ypaBHEHMAM XMMWYECKHMX peEaKUUd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHL, PACYETHI C UCTIOJIB30BAHUEM ITOHATUS «MACCOBASI 1O
BEILIECTBAY.

Heopranuueckasi XumMust

Hemeramnel. Ilonoxxenne HemerammoB B llepuomamyeckor  cucteme
xuMHu4eckux anemMeHToB J[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS AaTOMOB.



®dusnyuecKkue CBOMCTBA HEMETAUIOB. AJLIOTPONHS HEMETAUIOB (Ha MpuUumepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (raJiIor€HOB, CEphI, a30Ta,
docchopa, yraepoma U KpeMHHs) M UX  COCIUHEHUN  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAIIOB U UX COEAMHEHUMN.

Meramisl. [lonoxenue MeraisioB B llepuoanyeckoi cUCTEME XMMHUYECKUX
sanemeHnToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢uzndeckue cBoicTBa MeTalioB. CIjlaBbl METaJIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIJIOB.

XUMHUYECKHUE CBOMCTBAa Ba)KHEHITUX METAJUIOB (HATpWM, Kaluid, KaJbIuH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue crocoObl MoMydeHUusi MeTauioB. [IpuMeHeHrne METaioB B OBITY H
TEXHUKE.

OKCMEpUMEHTAIbHbIE METOAbl M3YYCHHUS BEUIECTB W WX IPEBPAILCHUN:
U3y4YeHne KoJuleKuuu «MeTamibl U CIUIaBbl», 00pa3IoB HEMETAJUIOB, pEIIeHUe
AKCTIEPUMEHTAIBHBIX 3aJ]iay, HAOJI0JIEHUEe U OINHUCAHUE JACMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U I1I€JI0UeH, KaueCTBEHHBIE pEaKIIMK Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3anaun.

Pacuétel Macchl BemiecTBa WM 00BbEéMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMHM BEIECCTB,
pacu€Tel Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEIECTB UMEET IIPUMECH.

XUMUS U )KM3Hb

Ponp xumum B oOecrieueHUH SKOJOTHYECKON, DHEPTETHUCCKON M IHUIIEBOMN
0€301acHOCTH, Pa3BUTUU MEIUIMHBL [loOHATHE O Hay4YHBIX METOAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIUICHHOTO
MOJTYYEHUST BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEPUAIOB: BAXKHEUIINE CTPOUTEIbHBIE
MaTe€pUaibl, KOHCTPYKIIMOHHBIE MATEpPUAIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaNIbl ISl 3JICKTPOHUKH, HAaHOMAaTEpHaslbl, OPraHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHSI U 3J0pPOBbE 4YEJIOBEKA: MpaBHJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOr0 UCTI0JIL30BaHUS MPEeNapaToB OLITOBON XMMUHM B
MOBCETHEBHOM JKU3HM.

MexnpeaMeTHbIE CBA3U.



Peanuzanmss  MeXNpeIMETHBIX CBA3€H MpU  HM3ydyeHUU oOmeldl wu
HEOPraHUYECKON XUMUHU B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIOJIb30BAaHUE KAaK
OoOLIMX €CTECTBEHHO-HAYYHbIX TIOHSATHUH, TaK M TOHATUH, SBIAIOMIUXCSA
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAYYHBIA (PakT, TMIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCU(PUKAIMA, MEePUOJUYHOCTb, HaOIIOICHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: Matepusi, JHEpPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOII, pAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHbB, BELIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSTHUE BEUIECTBA, (PU3MUECKUE BEIUUYMHBI M €AMHMIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knetka, opraHusM, J3Kocucrema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpHBIE MOPOIbI, MOJIE3HBIE UCKOMAaeMble, TOTUIUBO,
peCcypehl.

TexHonorus: XuMu4eckasi MPOMBILIIJIEHHOCTb, METAJUIYPIusl, IPOU3BOJACTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEJIILCKOXO35IMCTBEHHOE IIPOU3BOACTBO, IHILEBasI
IPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIIJIEHHOCTb,  IPOU3BOICTBO
KOCMETHUYECKUX IIPEnapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
JJIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOIUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYalOIIMMHUCS
mporpaMM  CcpeHero oO0miero o0pa3oBaHUs  (JUYHOCTHBIM, METANpPEIMETHBIM
npeaMeTHbIM).  HaydHo-mMeTonuyecko OCHOBOM  ajii  pa3pabOTKU  IUIAaHUPYEMBI?
pE3yJIbTATOB OCBOCHHMS MPOrpaMM CpeIHEro oOIIero oOpa3oBaHUs SABIAETCS CHUCTEMHO
NEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBHMH € CUCTEMHO-AEATENBHOCTHBIM MOJIXO0IOM B CTPYKTYpPE JIMYHOCTHBD
pPE3yJIbTATOB OCBOCHMS MpeaMeTa «XHUMHsS» Ha YPOBHE CpPEAHEro o0Iero oOpa30BaHMS
BBIJIEJICHBI CIIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHE 00YYaIOUTUMUCS POCCUNCKON TPaXKIaHCKON UIEHTUYHOCTH — TOTOBHOCTH ]
CaMOpPa3BUTHIO, CAMOCTOATEIHOCTA U CAMOOIIPEEIIEHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHMA JIMYHOCTH Ha OCHOB(
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUi 0a30BOM HAYKH XUMMHH;

TOTOBHOCTH U CIOCOOHOCTH 00YYaIOIUXCSl pYKOBOACTBOBATHCS B CBOCH JESTEIHHOCTE
LHEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, NMPHUCYHIUMH LIEJIOCTHOM CUCTEME XUMHUUYECKOT(
oOpa3zoBaHus;

HaJIM4YME MPaBOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH IIEIH I
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS NpeaMeTa «XUMHUS» JOCTUTAOTCS B €IUHCTB
y4eOHOM M BOCHUTATENBHOM JEATEIBHOCTHU B COOTBETCTBHM C TYMaHHUCTUYECKUMHU
COIIMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH WU UJ€aJaMU POCCHICKOT(
IPaXXKJAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIECTBE HOPMaMU U MPABUJIAMU TOBEJICHHUS
CIIOCOOCTBYIOIIMMH  TMPOIIECCAaM  CAMOIIO3HAHUS, CaMOPA3BUTUS M  HPABCTBEHHOTY
CTaHOBJICHMSI IMYHOCTH 00YYarOIIUXCS.

JInuHOCTHBIE ~ pe3yNbTaTbl  OCBOEHUSA  MHpeaMeTra  «XHUMHUS»  OTpa¥aw
c(hOpMHUPOBAHHOCTH OIBITA MO3HABATEIIBHON U MMPAKTUYECKOMN JICSITEIIbHOCTH 00yJarOIIHXCS
[0 peasin3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHMS OOYYarIMMHUCA CBOMX KOHCTUTYLMOHHBIX IpaB U OOA3aHHOCTEN
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJbHBIX HOPMAX M MPaBUIAX MEKIMYHOCTHBIX OTHOLICHHM I
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIbHOCTH MPHU CO3JAaHUM YUYEOHBI:
MPOEKTOB, PEUICHWHU YYEOHBIX U T[O3HABATENIbHBIX 3a/1a4, BBIMOJHEHUH XUMHYECKU:
DKCIEPUMEHTOB;



CIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTh
JOPYTUX P aHAJIM3€E Pa3IMYHBIX BUJOB yUeOHOU IESTEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOI'O OTHOLIEHMSI K UICTOPUYECKOMY M HAyYHOMY HACJIEIAUI0 OTEYECTBEHHOI
XUMUU;

yBa)KEHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO0 MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JTOCTHXKEHUS HAYKH €CTh Pe3yJIbTaT JUIUTEIIHLHBIX HAOII0ICHUH
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpPECA W TIO3HABATENIBHBIX MOTHMBOB B IOJYYEHUM M TOCIECIYIOLIEM aHaIU3(
uH(OpPMaIIMK O MEePEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTHU OIIEHWBATh CHUTYyalluW, CBSA3aHHBIE C XUMHYECKUMH SIBICHUSMH, I
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI 1
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHWE U MOCTYNKUA CBOMX TOBApHILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHHS IEHHOCTEH 370pOBOT0 M Oe30macHoro oOpasa >KHU3HHU, HEOOXOIUMOCTI
OTBETCTBEHHOT'0 OTHOIIEHHS K COOCTBEHHOMY (hPHU3UUYECKOMY U MCUXUYECKOMY 370POBBIO;

coOI0IeHus MpaBUIl 0€30MIACHOTO OOpAIleHus ¢ BElIeCTBAMH B OBITY, MOBCEIHEBHOI
KU3HU U B TPYJIOBOM J€ATEIIBHOCTH;

NOHUMAaHUS I[IEHHOCTU TPAaBUJ HHIUBUAYATBHOTO M KOJUIEKTHBHOTO OE€30IaCHOT(
NOBEJEHHUS B CUTYyalUsAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS TIOCIIEJICTBUN U HETIPUSTUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT OIS
HAapKOTUKOB, KYpEHHUSI);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIENOBATEIbCKON JEATEIHbHOCTH
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YyaCTUE€ B PEIICHUM MPAKTUYECKUX 3a7ad COLHAIbHOI
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEeHUIO TPO(eccuil pa3muiHOro pojia, B TOM YHCIIE Hi
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUIYAIBHON TPAaeKTOPUU OOpa30BaHMUS
Oynymelr mpodeccun ©u peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IECTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



AKOJIOTUYECKH  I1€JIECOOOPAa3HOTO  OTHOIIEHUS K TMPUPOJE, KaK HCTOYHHUK)
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHHUS  TJIO0AJIBHOTO  XapakKTepa  OKOJOTMYECKUX  NPOoOJeM,  BIUSHHS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHOU CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCMOJIb30BAHUS JOCTHIKEHUNW XUMHHU JUIsl PEIICHUS
BOITPOCOB PAIIMOHAIIBHOTO TIPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEMIPUATUS IEUCTBUHN, TPUHOCSIIUX BPEJl OKPYKAIOIIEH IPUPOTHOM Cpeie
yMEHUs MIPOTHO3UPOBATH HeOIaronpusTHHIE IKOJIOTUYECKHUE MOCJIC/ICTBH:
npeANpPUHIMAEMbIX JCHCTBUM U MPENOTBpAIATh UX;

HAJUYMS Pa3BUTOTO HKOJOTUUECKOTO MBIIIICHUSI, SKOJOTUUECKON KYJIbTYpPhI, OTbBIT:
NESATeIbHOCTH DKOJIOTHYECKOW HAINpaBJIEHHOCTU, YMEHHUS PYKOBOJICTBOBATHCSA HUMU |
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIIBHOM TMPaKTHKE, CIIOCOOHOCTH U yMEHHU:
AKTUBHO TIPOTUBOCTOSITH UCOJIOTHU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHK
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUsI CreNUPUKH XUMHHM KaK HayKHW, OCO3HAaHUS €€ poiau B (POpMHpPOBAHMI
pallMOHALHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUHM IIEJIOCTHOTO TMPEJCTaBICHUS  Of
OKpY)KaIOUIEM MHUpE KaK O €IWHCTBE IMPUPOABI M YEJIOBEKA, B TMO3HAHUM IPUPOIHBD
3aKOHOMEPHOCTEH U perieHruH MpoodiieM COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JIJIi COBPEMEHHOM IUBUIIM3AIUU: B €
I'YMaHHUCTUYECKON HAMPABIEHHOCTH U BaXKHOM POJIH B CO3IaHUH HOBOM 0a3bl MaTEpUATBHOL
KyJbTYphl, PEIICHUH TJI00aJbHBIX MNPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA -
CBIPbEBOM, JHEPreTUYECKOM, IHUINEBOM M DIKOJOTHUYECKON O€30ImacHOCTH, B Pa3BUTHI
MEIUITMHBI, 00€CTIeYeHNHN YCIOBUH YCIICUTHOTO TPYAa U AKOJIOTHIYECKH KOM(MOPTHON KU3HE
Ka)KJI0T0 WIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOAOB MO3HAHUS
MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTOJIb30BaTh MOJydaeMble 3HAHM:
JUISL aHalin3a U OOBSACHEHHS SIBICHHM OKPYXKAIOMIETO MHUpa W TMPOUCXOASIINX B HEM
W3MEHEHHM, YMEHUs JenaTh 00OCHOBAaHHBIE 3aKIIIOUCHUS Ha OCHOBE HAYYHBIX (DaKTOB I
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS 1I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh XUMHUUYECKHE 3HAHUS ISl PEIICHU:
mpo0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM 1S TEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPa30BaHMUIO, 1
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBHHM C KU3HEHHBIMI
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM Tpyla B pa3MuHbIX cdepax npodhecCuOHAIBHOL
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUSI Y4eOHOro mpeameTra «XUMUs» Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HaYMMBbIE JJ1s1 (HOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOITUXCS MEKIUCITUTUTMHAPHBIC
(MexnpeaMeTHbIe) 00IIeHaAYyYHbIE MMOHATHS, OTpaXkalollye eJIOCTHOCTh HAYYHOU KapTUHE
MHpa U crenudUKy METOJ0B MO3HAHUS, UCTIOIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus
BEILIECTBO, DHEPIusl, SIBICHHUE, MPOLIECC, CUCTeMa, HAay4HbIM (PakT, MPUHIMI, TUIIOTE3a
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE, HAOIIOJCHNE, U3MEPEHUE, IKCTIEPUMEHT I
Jpyrue);

YHUBEpCaJbHbIE  y4eOHBbIC JeMCTBUS  (ITO3HABATEIbHbIE, KOMMYHHMKATHUBHBIC
perynsTuBHbIE), oOecrneunBaromue GopMupoBaHue (QPyHKIUOHAIBHOW TPAMOTHOCTH I
COIMAIbHOM KOMITETCHITUN 00Yy4aroImMnXCs;

CIOCOOHOCTh  OOYYAIOIIUXCSA HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIMUILUIMHAPHBIC
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCAJIbHbIC yueOHbIE JACHCTBUSI B MO3HABATEIHHOM I
COLMATIBbHOU MTPAKTHKE.

MeranpenMeTHbIe Pe3ysIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUYCOHBIME
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.

OBJiaieHNe YHUBEPCAJbHBIMHU Y4€OHBIMHU MO3HABATEJIbHBIMU A€/iICTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEILHO (HOPMYJIMPOBATh M aAKTYaJIM3UPOBATH MPOOJEMY, BCECTOPOHHE e«
paccMaTpuBarTh;

ONpEeAesATh LEIHN NEeATEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUU UX JOCTHUKCHHUS
COOTHOCHUTD PE3YJIbTAThI JCSITEILHOCTH C MTOCTABJICHHBIMU IEISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHUM MPUEMBI JOTMUYECKOTO MBIIIJICHUS] — BBIACIAT!
XapakTepHblE MPU3HAKA TOHATHH M YyCTAHABIMBATh HMX B3aWMOCBS3b, HCIIOJIb30BAT]
COOTBETCTBYIOIIIHUE MOHITHUS JIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAaHHWS M KPHUTEPHUHM IS KIACCH(HUKAIIMM BEIISCTB U XHUMHUYCCKHD
pEeaKLHnii;

yCTaHaBJIUBATh MPUUYUHHO-CJIEICTBEHHBIC CBA3U MEXKIY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PaCCYXACHUS (MHAYKTUBHBIC, ICIYKTHUBHbBIC, IO AHAJIOTHU)
BBISBJISAITH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS B  PACCMATPUBACMBIX  SIBJICHUSIX
(bOopMyITHPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

NPUMEHSATh B TPOIIECCE TIO3HAHMS, MCIOJIB3yEeMble B XHUMHH CHMBOJHMYECCKHU
(3HaKOBBIC) MOJEIH, MPeoOPa30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUUYECKHUM 3HAI
(cumMBOJI) 2JIeMeHTa, XHUMHUYECKass (opmyna, YpaBHCHHE XUMHUYCCKOM pEaKmuu — TIpI
pellleHMH Y4YeOHBIX IO3HABAaTEJIBHBIX M TMPAKTUUYECKHUX 3ajad, MPUMEHSATh Ha3BaHHBIC
MO/ICJIbHBIC TIPEACTABIICHUS 1JIS BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTI
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIIeA0BaTEeIbCKUE IeHCTBUS:



BJa/IeTh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKLIUN;

(GopMynHpoBaTh LETUM W 3aJauyd HCCIEAOBAHUS, HCIOJIb30BAaTh IMOCTABICHHBIC I
CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA IO3HAHUS I
OCHOBBI ISl (OPMHPOBAHUSA THUIIOTE3bl MO NPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBD
CYXKJICHUH;

BJIa/IETh HABBIKAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA U NMPOBEACHUS YYEHUUYECKU:
HKCIIEPUMEHTOB, COBEPILICHCTBOBATH yMEHUs HAOMIOJaTh 3a XOJOM Ipoliecca
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 PE3YNbTAT, POPMYIUPOBATH OOOOILEHNUS U BBIBOb
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEJAO0BAHUS, COCTABIATH OOOCHOBAHHBIL
OTYET O MpoJIeTaHHOH paboTe;

OpUOOpPETaTh OMBIT YYEHWYECKOM HCCIIEeNOBATEIbCKON U MPOCKTHOM JAEsITeNIbHOCTH
NPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY MOHMCKY METOJOB PEIICHUS
NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HWHGOOpMAIUU (HAYyYHO-TIOMYJISpPHA:!
JuTepaTypa XUMHYECKOTO COJEpXaHUs, CIpaBOuYHbIe MocolOus, pecypcbl MHTepHeTa)
aHAIM3UPOBATh MH(POPMALIUIO PA3NUYHBIX BUAOB U (QOPM MPENCTABICHHS, KPUTHUECKE
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyaupoBaTh 3aIPOCHl U MPUMEHATH Pa3INYHbIE METOJABI MPU IOUCKE U OTOOP
UHpOpMAIIH, HEOOXOJUMOM JIsl BHIIOJHEHUS YUEOHBIX 3a]1a4 ONPEeIEHHOTO TUTIA;

IproOpeTaTh OMBIT UCIIOIB30BaHU HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT Ui
Y Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpPATh ONTUMAJIbHYIO (OpPMYy MpeACTaBICHUS HH(POpPMAIUI
(cxemsbl, Tpad UKy, AMATPAMMBI, TaOJIMIIbI, PUCYHKU U APYyTHUE);

UCMOJIb30BaTh HAay4YHbI $3BIK B KAauyeCTBE CpPEJCTBA MpU paboTe C XUMHUYECKO]
UHpOpMAaIMe: TPUMEHATh MEXNpeAMETHbIE (PU3NYECKUE U MaTeMaTUYECKUE) 3HAKH 1
CHUMBOJIBI, (OpMYJIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

UCII0JIB30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIJISITHOCTH.

OBnageHne yHMBepCaaIbHBIMM KOMMYHHKATHBHBIMH JAeHCTBUSIMH:

3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOil TeMbl B XOJ€ JAHajora H/uii
JIUCKYCCUH, BBICKa3bIBaTh HAEH, (POPMYIMpPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBH(
BBIIIOJIHEHHUS NPEIOKEHHON 3a1a4u;

BBICTYIIaTh C MPE3CHTAMEN  pe3yJabTaTOB  ITO3HABATEIBHOW  JIEATEIbHOCTH
MOJIYYEHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMHM IPHU BBINOJHEHUL
XUMHYECKOT0 JKCHEPUMEHTA, MPAKTUYECKOM pabdoThl MO MCCIECJOBAHUIO CBOMCTI
M3y4aeMbIX BEIIECTB, pealu3aluu Y4eOHOro mpoekTa U (OPMYIHUPOBATH BBIBOJBI IIC
pe3ysibTaTaM IpPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIJIACOBAHUSA MO3MIMHA B  XOJ(
00CyXJIeHUSI 1 OOMEHAa MHEHUSIMU.

OBiageHne yHMBepPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:



CaMOCTOSITEIILHO INIAHUPOBATH U OCYLIECTBIIATH CBOIO I03HABATEIIBHYIO 1€ATEIBHOCTD
onpenenss e€ Uelau U 3aJa4u, KOHTPOJIUPOBATH U 110 MEPE HEOOXOAMMOCTH KOPPEKTUPOBAT]
MpeajaraéMplii alropuT™M ACHCTBUI NpPH BBIMOIHEHUU YYEOHBIX M HCCIEA0BATEIBCKHD
3a/1a4, BIOMpaTh Haubosee 3pPEeKTUBHBIN CIOCOO UX PEIICHHS ¢ YUYETOM MOJYYEHUS HOBBI?
3HAHMM O BEUIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CaMOaHAIN3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «Opranndeckasi XuMush» OTPaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM O XHUMHUYECKOW COCTABIISIONICH €CTECTBEHHO
HAyYHOW KapTHHBI MHUPA, POJIU XUMHUU B MO3HAHUM SIBICHUM TPHUPOJIBI, B (HOPMUPOBAHUI
MBIIUICHUS W KYJIbTYPhl JIUYHOCTH, €€ (hYHKIIMOHAIHLHOW IPaMOTHOCTH, HEOOXOIUMOM JIJI:
pelieHns MPAaKTUYECKUX 3aJlad U IKOJOTHUUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEM)
3I0POBBIO Y IPUPOJHOM CpeEJIE;

BJIAJICHUE CHCTEMOW XMMHMUYECKUX 3HAHMI, KOTOpPas BKIIFOYAET: OCHOBOIIOJIATAOIIIHL
NOHATHS (XUMHMYECKHI »JJIEMEHT, aToM, OJEKTpOHHas o000J0Yka aroMa, MOJEeKyJa
BaJICHTHOCTb, DJIEKTPOOTPUIIATEIBHOCTh, XHMHUYECKas CBS3b, CTPYKTypHas (QoOpMyIL
(pa3BépHyTas U COKpall€HHas), MOJIb, MOJISIpHAsT Macca, MOJSIPHBIA 00BEM, YTJIepOIHBIL
CKeJeT, (PYyHKIIMOHAJIbHAS TPYIINa, PajuKal, WU30MEpHs, W30MEPhbl, TOMOJOTUYECKUN P
TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOAEpKAIE COEUHEHUS, MOHOMED, TIOJIUMEP
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPH:
CTPOEHHMS OpraHuyeckux BemecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUsI MAacChl BEILIECTB)
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHH; MUPOBO33PEHUECKUE 3HAHUSA, JICHKAIIHUE ]
OCHOBE TOHMMAaHUS MPUYMHHOCTUA U CUCTEMHOCTH XUMUYECKUX SBICHUH, (DaKTOIOTUYECKHI(
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH U 0€30MaCHOM HMCIOJIB30BAHUM BaKHEUIITN?
OpPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh yYMEHHUH  BBISBIATH  XapakTEpHbICE TMPU3HAKKA  TOHSATUH
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIME IMOHATHS IIPU ONIUCAHUL
COCTaBa, CTPOCHUS U IPEBPAILLICHUN OPTAHUYECKUX COCTMHEHN;

c(hOpMHPOBAHHOCTh YMEHUH  HWCHOJB30BATh XUMHUYECKYI0 CHMBOJHUKY  JIJI:
COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (opmys
OpPraHMYeCKUX BEIIECTB M YPAaBHEHUM XHMWUYECKUX PEaAKUHM, HU3TOTaBIMBATHh MOJIEIII
MOJIEKYJI ~ OPraHMYE€CKMX  BEHIECTB Uil  WUIIOCTPAUM  UX  XUMHUYECKOrO 1
MPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  yCTaHABIWBATH MPUHAMJICKHOCTh  HM3YUYCHHBI?
OpraHUYECKUX BEIIECTB MO HUX COCTABY U CTPOCHUIO K OMPEACIIEHHOMY KIACCY/TPYIII



COCIMHEHUH  (YyraeBOAOPOAbl,  KHUCIOPOA M a30TCOAEp)KallUMe  COECIMHEHMS
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTh UM Ha3BaHUA MO CHCTEMATUYECKOL
Homenknatype (IUPAC), a taxke NpuBOAUTH TpPUBUAIbHBIE HAa3BaHUS OTACJIBHBD
OpraHUYECKUX BEIIECTB (3TUJIEH, IPOIUJIEH, All€TUIICH, 3TUIICHTJIMKOIb, TJIMLEPHUH, (PEeHOI
dopManpaerus, aueTanbIeruj, MypaBbUHAs KHCIOTAa, YKCYCHas KHCIIOTa, OJIEMHOBA:
KHCJIOTa, CTEaPUHOBAs KUCIIOTA, IIII0K03a, (PPyKTO3a, Kpaxmall, UEeJIII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHUS OMPENEIATh BUAbl XUMUYECKON CBA3M B OPraHUYECKUD
COEIMHEHHUSX (OJIMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS OPTaHUYECCKU?
BeniecTB A. M. BytnepoBa aiis 0o0bsICHEHUSI 3aBUCHUMOCTH CBOMCTB BEILIECTB OT X COCTAB:
U CTPOEHUS; 3aKOH COXPAaHEHHUS MACChl BEILECTB;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh COCTaB, CTpPOEHHUE, (DUIUUYECKHUE I
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEICH Pa3IMUHBIX KJIACCOB OPTraHUYECKU:
BEIIECTB (METaH, dTaH, dTUJICH, IPONMWICH, aneTuseH, OyraaueH-1,3, meTmiOyTaauen-1,3
O€H30J1, METaHOJI, 3TAHOJ, STUICHIJIUKOJIb, MIUIEPUH, (EHOJI, alleTalIbJIET U/, MypaBbUHA:
M YKCYCHasi KHUCJIOTBHI, TJIOKO3a, Kpaxmai, [eJUII0JI0o3a, aMUHOYKCYCHas KHCIIOTa)
WUTFOCTPUPOBATh TEHETHUECKYIO CBS3b MEXIYy HUMU YPaBHEHUSIMHU COOTBETCTBYIOIIN:
XUMUYECKUX PEaKIUi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHHKHU YTIEBOJOPOJHOTO CHIPH:!
(HedTh, MPUPOJIHBIN Ta3, yrojib), COcOObl UX MEepepadbOTKU U MPAKTUUYECKOE MPUMEHECHHS
POJYKTOB MEpepadOTKu;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUUCIEHUS N0 XUMHUYECKUM YpPABHEHHSIN
(Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO BEIIECTBA UM MPOAYKTA PEAKIIUU 11O U3BECTHBIN
Macce, 00bEMY, KOTUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIINHN );

c(hOpMUPOBAHHOCTh YMEHUHW BIIAJETh CHCTEMON 3HAHWW 00 OCHOBHBIX METO/A
HAy4YHOTO0 MO3HAHMS, MCIOJIb3YEMBIX B XUMHUU IPU U3YUYEHHUH BEHIECTB U XUMHUYECKM:
aBJIeHUN (HAONIOIEHWE, W3MEpPEHUEe, OHKCIEPUMEHT, MOJECIUPOBAHKE), MCIOIb30BAT]
CUCTEMHbIC XMUMHUYECKHE 3HAHUS [JIsi NPUHATUS PEHIEHUH B KOHKPETHBIX >KU3HECHHBD
CUTYyalusiX, CBA3aHHbBIX C BELIECTBAMU U UX IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOII0/IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKON TTOCYIO]
U J1a00opaTopHBIM O0OPYJOBaHMEM, a TaKKe IMpaBuja OOpamleHUs C BEHIECTBAMHU |
COOTBETCTBHH C UHCTPYKITUSIMU IO BBIMOTHEHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHITIOTHATH XUMUUYECKHA IKCIIEPUMEH’
(mpeBpallleHUs] OpraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOTYUYECHHUE STUJICHA U U3YUYEHU
€r0 CBOWCTB, KaUYECTBEHHBIC PEAKIIMH OPTaHWYECKUX BEIIECTB, JCHATYyparus OEIKOB Tl
HarpeBaHWM, LIBETHbIE pEAKIMU OEJKOB) B COOTBETCTBUM C TMPABWIAMH TEXHUKI
Oe3omacHOCTH TpH OOpalleHUMH C BeUIeCTBAMH M JAOOPATOPHBIM 00O0pYAOBAHHEM
MPEACTaBIATh PE3YJbTaThl XUMHUYECKOIO HKClepuMeHTa B (opMe 3alucu YpaBHEHHUI
COOTBETCTBYIOIIUX pPeakinii U (OPMYJIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;



c(OpMHPOBAHHOCTh YMEHUN KPUTUUECKH aHAJIM3UPOBATHh XUMUUECKYIO HH(OPMAIIHIO
MOJIy4aeMYyI0 M3 pa3HbIX HCTOYHUKOB (CpelacTBa MaccoBod uHpopmanuu, MHTEpHET 1
APYTHX);

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOATh MPaBUIIA DKOJOTUYECKU LIEIECO0OPA3HOT(
MOBEACHUS B OBITY U TPYJOBOM NEATENBHOCTH B ILIENIAX COXPAHEHUS CBOETO 30POBbS I
OKpYXKaloled IPUPOAHON CpeAbl, OCO3HABaThb OIIACHOCTH BO3JECUCTBHUS Ha JKUBBI
OpraHMW3Mbl ONPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMMas cMblch nokazarens [IJIK
MOSICHATh HA TMpUMEpax CrIocoObl YMEHBIIEHUS W MPEeIOTBPAIICHUS HUX BPEIHOI(
BO3JICMCTBUS HA OPTaHU3M 4YEJIOBEKA;

IUTs1 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS: YMEHUE MPUMEHSIT!
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

JUISL CHeNbIX M ClHabOBUIAIIMX OOyYarolIUMXCs: YMEHHE MCHOJIb30BaTh PEbepHO
TOUEUYHYIO cUcTeMy 0003HaueHnuit JI. bpaitns nns 3anucu XuMudeckux GopMmyit.

11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmass v HeopraHuyecKas XUMHSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUUYECKOM COCTABJISIONICH €CTECTBEHHO
HAyYHOW KapTHHBI MHUPA, POJIU XUMHUU B MMO3HAHWUU SIBJICHUU TPHUPOJIBLI, B (OPMUPOBAHUI
MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (hYHKIIMOHAIHLHOW TPaMOTHOCTH, HEOOXOAMMOM I
pelieHns MPaKTHYECKUX 3aJad U IKOJOTHUUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEM)
3I0pPOBBIO U IPUPOJITHOU CPEJIE;

BJIaJICHUE CUCTEMOM XMMMUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroIIHe
HOHATHS (XUMHUYECKHH DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JCKTPOHHBIE OPOHUTAIH ATOMOB
WOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTD, AJIEKTPOOTPHUIIATEIIBHOCTD, CTETICH]
OKUCJICHUS, XMUMHUYECKas CBiI3b (KOBaJEHTHas, WOHHAs, METAJUIMYeCKasi, BOJOPOIHAs)
KpUCTAJUIMYECKasi pEmETKa, THUIBl XUMHYECKUX PEaKIHil, pacTBOP, IJIEKTPOJIUTHI
HEAJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBHUTEID
CKOPOCTh XHMHYECKON peakIuy, XUMHYECKOE PAaBHOBECHUE); TEOPUU MU 3aKOHBI (TEOPHU:
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH J[. M. MenpgeneeBa, 3akor
COXpPaHEHUSI MaCChl BELIECTB, 3aKOH COXPAHECHUS M PEBPAILEHUS YHEPTUH MIPU XUMHUYECKI:
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHUMHHU, MUPOBO33PEHUYECKHUE 3HAHUS
JIe)Kale B OCHOBE MOHWMAaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX SIBIICHUM
(GaKTOJIOTHYECKHE CBEJCHUS O CBOWMCTBAX, COCTaBe, IIOJYYCHHH M  OE30IaCHON
WCTOJIb30BAHUN BAXHEHIIIMX HEOPTraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOI
JEeSITeIbHOCTH YEJIOBEKA;

chopMHUPOBAaHHOCT, YMEHUM  BBISABIATH  XapaKTEPHbIC TPU3HAKKA  TTOHATHH
YCTaHABJIMBATh UX B3aUMOCBA3b, UCMOJIb30BATh COOTBETCTBYIOIINUE MTOHSTHS TP OMUCAH U
HEOPraHWYECKHUX BEIIECTB U UX MPEBPAILICHHUI;



chOpMUPOBAHHOCTh YMEHUW  HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY  JUJIS
cocTaBieHus (OpMyJ BEIIECTB M YPAaBHCHUN XUMHUYECKHUX PEaKIHM, CHCTEMaTUYECKYK
HomeHknarypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTICIbHBIX HEOPTraHUYECKUX BEIIECT!
(yrapHslii ra3, yriaekuciblid ra3, aMMHaK, raiéHasi u3BeCTb, HeranéHas U3BECTh, MUTHEBAs
coJla, MUPUT U JIpYTHe);

c(hOpMUPOBAHHOCTh YMEHUM OMNpEACNSITh BaJEHTHOCTb W CTENEeHb OKHUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAMHEHMSAX PA3JIMYHOrO COCTaBa, BHUJ XHUMHUYECKOW CBS3I
(koBaJeHTHAasl, HMOHHAs, METa/lIMuecKas, BOJOPOJHAs) B  COCAUHEHHUSX,  THI
KPUCTAJUTMYECKONM PEMIETKH KOHKPETHOI'O BEIIeCTBAa (aTOMHAsl, MOJICKYJISIpHAsl, MOHHAS
MeTaJUTM4ecKas ), XapakTep Cpeibl B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUUYECKU:
BEIIECTB 10 UX COCTaBY K OMNpeAeIEHHOMY KJIacCy/TpyIie coeAuHEHUN (ITPOCThIC BEIIECTBR:
— METaJUIbl U HEMETAJIJIbl, OKCHJIbI, OCHOBAHUS, KUCJIOThI, aM()OTEPHBIC TUIPOKCHUIBI, COJIH)

c(hOpMHUPOBAHHOCTh YMEHHMH pPAaCKpPBIBATh CMBICH mepuoanyeckoro 3akoHa JI. U
MeHnneneeBa U JIGMOHCTPHPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO 1
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE aATOMOLI
XUMHUYECKHUX 3J1eMEHTOB 1—4 nepuonoB [lepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTO]
JI. W. MeHneneeBa, WUCHONB3Yys TOHATUS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIIN
«QHEPTreTHYECKHE YPOBHUY», OOBIACHITH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKHD
AJIEMEHTOB W HX COEJUWHEHMM mo mnepuojaMm M rpynnam Ileproguyeckoid CHCTEME
xuMuueckux 3semeHToB /. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKU
CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXKAATh CYIIECTBOBAHU!
T€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKMMH BEUIECTBAMH C IOMOIIBIO YpPaBHEHWUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCUPUIIUPOBATH XUMUYECKUE PEAKIIMH IO PA3TTMUHBIN
npu3HakaM (YUCIy W COCTaBY pPEarupyrollux BEHIECTB, TEIUIOBOMY 3P (hEKTy peakiuu
W3MECHEHHUIO CTETNeHEH OKHUCICHHUS DJEMEHTOB, OOpaTHUMOCTH PEAKIUH, YYaCTHK
KaTaJIn3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUW COCTABJISTH YPAaBHEHUS pPEAKIUW PAa3TUYHBIX THUIIOB
MIOJIHBIE W COKpAIIEHHBIC YPaBHEHUSI PEAKIM MOHHOTO OOMEHA, yUUTHIBAsI YCIOBHS, TPE
KOTOPBIX 3TU PEAKINH UAYT JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIIMH, MTOATBEPIKIAIONTNE KaueCTBEHHBII
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM IMYTEM HOHBI
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTH OKHCIIUTEIBLHO
BOCCTAHOBUTEIIBHBIX PEAKIHUA MOCPEACTBOM COCTABICHHUS 3JIEKTPOHHOIO OanaHca ATH:
peaKuunii;



c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON pEeaKIInL
OT pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH O’
BHEIIHETo Bo3neicTBus (npunnun Jle llaTense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHUE MPOLECCHI, JEKAIIUE I
OCHOBE TMPOMBIIUICHHOTO TOJYYEHUS] CEPHOM  KHUCJIOThl, aMMHaKa, a TaKXK
c(hOpMUPOBAHHOCTh TPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUINAX M SKOJOTHUYECKU
npobJieMax XUMHUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBHIYUCIICHUS C HUCIIOJIH30BAHUEM IMOHSTH:
«MaccoBasi J0Jis BEIleCTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUUYECKU:
peaKkIusiX, MacChl BeIleCTBAa WM OOBbEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA
Macce Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIJIOBOTO A(PDEKT:
peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUsI MAaCChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS
SHEPIUH;

c(hOopMUPOBAHHOCTh YMEHUM COOTI0IaTh TTPaBUJIa MOJIH30BAHMS XUMHUYECKON TTOCY 10k
U J1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXe IpaBuja OOpalleHHUs C BEIICCTBAMH |
COOTBETCTBUM C MHCTPYKITUSMH IO BBIIIOJHEHHUIO TJA0OPATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHW TUIAHUPOBATH M BBIMOJIHATH XUMUYECKHN SKCIIEPUMEH’
(pa3nokeHne MepoKCHAa BOJOPOJA B MPUCYTCTBUU KaTald3aTopa, OMPEACICHHUE CPEIb
pPacTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOIO WHIWKATOPA, BIUSHUE PA3IUYHBL
(akTOpOB Ha CKOPOCTh XMMHUUYECKOW pEaKIMH, PEaKIMd MOHHOTO OOMeHa, KauyeCTBEHHBI
peakuuu Ha cyinbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHU
AKCHEPUMEHTAIBHBIX 3a/1ad no TemaM «Metamib» u «HemeTtamibl») B COOTBETCTBUH (
NpaBWJIaMH TEXHUKH O€30MacCHOCTH TpH OOpalleHUH C BEIECTBAMU M JIaOOpaTOPHBIN
0o0opyAOBaHUEM, MPEACTABISITh PE3YIbTATHl XUMUYECKOTO IKCIIEPUMEHTa B (hOpME 3aInCE
YPAaBHEHHI COOTBETCTBYIOUIMX pEaKIuil ¥ (OPMYIHpPOBATH BBIBOJABI HAa OCHOBE ATHD
PE3YIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XUMHUECKYIO HH(DOpMAIHIO
MOJIy4Ya€MYI0 M3 Pa3HbIX MCTOYHHUKOB (CpPEACTBA MAacCOBOW KOMMYHHMKAIMH, HTEpHET 1
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOJATh MPaBUIa YKOJIOTHYECKH IEIeCO00Pa3HOT(
MOBEJICHUSI B OBITY U TPYIOBOM JEATEIBHOCTU B LIENIAX COXPAHEHUS CBOETO 310POBBSA 1
OKpY’)Karoued MOpUpOAHON Cpelbl, OCO3HaBaTh OINACHOCTh BO3JCHCTBUS HA >KUBBI
OpraHU3Mbl OMNPENENEHHBIX BEIECTB, MOHUMAas cmbica nokazarens [IJIK, moscHsTh H:
puMepax CIocoObl YMEHBIIEHUS W MNPEJOTBPAIICHUS HX BpPEIHOTO BO3JICHCTBUS H:
OpraHu3M YeJIOBEKa;

JUTSI 00YYAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHUE TPUMEHSATI
3HaHUS1 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHMS BELIECTB U XUMUYECKUX SIBICHUM;

JUISL CJIETBIX W CHA0OBUIAIIMX OOYYAIOUIMXCSl: YMEHHE HCIOIb30BaTh PelbepHO
TOYEUHYIO cucteMy o0o3HaueHui JI. bpaiins nis 3anucu XuMuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
29 HenpenenbHbie yriieBo1OpObl: AJIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIJMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibt
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUU Psifg
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOIMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHEBL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

10 G
AneruiieH — npocTteimunit
MIPEJICTAaBUTENb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 ¥ ToIyoJ. TOKCUYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAJIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoIHbIE NCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ TPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOJIOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIIUPTHI: ITUIECHTITUKOJIb
U TIIMIEPUH
@DeHOoI: CTPOCHUE MOJICKYJIBI,

19 (bU3UYECKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua U

alcTaabACTU . AI_ICTOH




21

OAHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE ICHCTBHE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

26

Kupsl: runposns, NpuMeHeHne,
OuoJIoTHYecKasi poJIb )KUPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJII0JI03a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

29

KountponsHas pabota no paszaeny
«Kucnopoacoaepkariye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHasi paboTa

30

OOmas xapakTeprcTHKa
a30TCOJIEPIKAIINX OPTaHHYECKUX
coequHeHuit / Beepoccuiickas
npoBepoYHas padboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH




AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE
OPraHUYEeCKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3HaueHue. Ilenrumsl.

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

33 OCHOBHBIE TTIOHATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHEIE METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHUYECKHUX 3yieMeHToB /I, .
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeTUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Mengeneera
B pPa3BUTUU HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

Knaccugukanus XuMHIECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Moustiie o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTposuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Metannsl, UX HOJ0KEHHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITUX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJlOMUHUNA) U UX COCTUHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEIUHEHNMN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa u
UX COEIUHEHUMN

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeIUHEHUN

25

[IpumeHenne BaKHEUIINX HEMETAIUIOB U
WX COeIUHEHUN




26

O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

28

KonTtponrHas pabota no temam
«Metamael» 1 «HeMeTaniely

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SHEPreTUYEeCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAOXHEHIINX BEIIECTB

33

YenoBek B MUPEC BCHICCTB U MAaTCPHUAJIOB

34

XuMus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4EeCKON XUMHH

1.1

CpopMHpPOBAHHOCTH MPEJACTABICHUN O XUMUUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJU XUMHUH B TIO3HAHUH
SABJICHUN TPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS € KYJIbTYPhI
JUYHOCTH, €€ (DYHKIIMOHAIBHOW TpaMOTHOCTH, HEOOXOIUMOU ISt
pemieHus TMPAKTUUECKHX 3a/lad M DKOJOTHYECKH O0O0O0CHOBAHHOTO

OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cperie

1.2

Bnagenue cucteMol XMMHWYECKMX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArafoIINe MIOHSITHS (Mouexyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKasi CBSA3b,
MOJIb, MOJISIpHAsE Macca, MOJIIPHBIH OOBEM, YIIEpOIHBIN CKEJeT,
byHKIIMOHANBHAS ~ TpyIMa, pagukal,  H30MEpHs,  H30MEDHI,
TOMOJIOTUYECKUN Ppsii, TOMOJIOTH, YIJIEBOJOPObI, KHUCIOPOI- H
a30TCOJepIKaINe COCTUHEHHUs, OMOJIOTHYECKH AKTHUBHBIC BEIIECTBA
(yrieBompl, JKHpBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUS); TEOPHH M 3aKOHBI (TEOpus
XUMHUYECKOTO CTpoeHUs oprannueckux BemectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, (PAKTOJIOTHYECCKHE
CBEJICHHWS O CBOWMCTBaxX, COCTaBe, TMOJy4YEHHH U OE30IaCHOM
WCIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX M OPraHHYeCKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHUN BBISBIATH XapaKTEpHbIE MPU3IHAKU
NOHSTHUM,  YCTaHABIMBATh WX  B3aHMOCBA3b,  HCIOJB30BaTh
COOTBETCTBYIOIIME TMOHATUS MPU OMNHUCAHMMU COCTaBa, CTPOEHUS M

npeBpameHI/Iﬁ OpraHUYCCKUX CO€OUHEHUI

1.4

c(OPMHUPOBAHHOCTb YMEHUI UCIOIBb30BaTh XUMHUUECKYIO CUMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOIA,
COKpaI€HHOMW) (opMya OpraHMYecKMX BELIECTB U YypaBHEHUH

XUMHUYCCKUX peakunﬁ, HU3roTaBJIMBATb MOACIN MOJICKYJI




OpraHn4eCKuXx BCIICCTB IJid MWJJIIOCTpAaIMU HX XUMHYCCKOI0 U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmupoBaHHOCTE YMEHUH YCTaHABIMBATh MPUHAIICKHOCTH
HN3YUCHHBIX OPraHHMYCCKHUX BCHICCTB II0 UX COCTABY M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymime) COoeIuHEeHH (yriaeBOIOpOJbI,
KUCIIOPOA M a30TCOJEpKAIINE COCINUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/DI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTUYECKON

nomenkiarype (IUPAC)

1.5

CpopMHUPOBAHHOCTH YMEHUS ONPEICIISITh BUIBI XUMUYECKON CBSI3U B

OpPraHUYECKUX COEAUHEHUSIX (OJMHApHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh yMEHHUS TMPUMEHATH: TIOJOXKEHUS TEOpUU
cTpoeHusi opranndeckux Bemiects A.M. bytiiepoBa 1t 00bsicHEHuUs
3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOECHUS; 3aKOH

COXpPaHCHUS MAaCChbl BEIIECTB

Yraesomoponasl.  Kucnmoponconepkamme ©  a30TCOAEpKaliue

OpPraHu4€CKUC COCANHCHM . BLICOKOMOHeKyJ'IS[pHBIe COCAMHCHUS

2.1

ChopmMupoBaHHOCTh yMEHUN TNPUBOAUTH TpPUBHUAIbHBIE Ha3BAHUS
OTJIEIbHBIX OPraHWYEeCKUX BELIECTB (ITUJICH, MPOIWIEH, alleTHIIEH,
STWJICHTJIUKOJb, TJMLIEPUH, (eHosd, Gopmanbaerui, aueraibAeru,
MypaBbUHAasl KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAas KHUCJIOTA,
CTeapuHOBasi KHCJIOTa, IJIIOKO3a, (QpPyKTO3a, Kpaxmals, LeJUIN03a,

TJTUITAH )

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3nYecKue W XMMHYECKHE CBOMCTBA THIHYHBIX TMPEICTAaBUTENEH
pPa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 3TaH, ATHIICH,
OpomnuieH, areruiieH, Oyraauen-1,3, metunOyraauen-1,3, OeHzodn,
METaHOJI, dTaHOJI, ATHJICHTJIMKOJIb, TJIMIIEPUH, ()EHOJ, aleTaabIACTH/I,
MypaBbUHAas U YKCYCHasl KUCJIOTHI, TJIFOKO3a, KpaxMmal, LeJUII0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATH T'CHCTUYCCKYIO CBA3b
MCKAY THUITMYHBIMHU MMpEaACTaBUTCIISIMA PA3INYHBIX KJI1aCCOB
OpPraHN4YCCKUX BCIIICCTB YpaBHCHUAMU COOTBCTCTBYROIIIUX

XMMHUYECKHUX peakIHil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYyIT

2.4

ChopMUpOBaHHOCTb ~ yYMEHHUS  XapaKTepu3oBaTb  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIPhs (He(Th, IPUPOIHBIH a3, yroJib), CIOCOOBI MX

nepepa60TKI/I 1 IPaKTUUICCKOC MPUMCECHCHUC ITPOAYKTOB Hepepa60TKH




XUMHS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIJIETh CHCTEMOM 3HAHHUI 00 OCHOBHBIX
METOJIaX HAYYHOTO TIO3HAHUS, HCIIOJIb3YEMBIX B XHMHUH IPH U3yICHUH
BEIIECTB U XUMHUYECKUX SBJICHHN (HAOIIOJAEHUE, U3MEpPEHHUeE,
OKCIIEPUMEHT,  MOJCIIMPOBAHKE),  HWCIOJbL30BaTh  CHUCTEMHBIC
XAMHWYECKUE 3HAHUS JUIS TIPUHATHS PEIICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyallusX, CBA3aHHBIX C BEHICCTBAMU U UX IPUMCHCHUEM

3.2

CpopMHpPOBAaHHOCT, yMEHHI COOMIOATh TIpaBWja TOJb30BaHUS
XUMHUYECKON TMOCYJ0M W JabopaTOpHbIM O00OpYAOBaHUEM, a TaKkKe
IpaBmIa 0OpAIeHUS C BEIMECTBAMHU B COOTBETCTBUH C UHCTPYKITHSIMHU

11O BBIINIOJTHCHHUIO na6opaToprlx XUMHNYECKHUX OIIBITOB

3.3

CdpopMHpPOBaHHOCTH YMEHUM IJIAHUPOBATH M BBITIOTHATH XUMUUECKHI
OKCIIEpUMEHT  (TpeBpalieHuss  OPraHWYeCKUX  BEUIECTB  IpHU
HarpeBaHWH, IOJIydeHHE OJTUJIEHA U HW3Y4YEHHE €ro CBOMCTB,
KauyeCTBEHHbIE PEAKIIM1 OPraHUYECKUX BEUIECTB, JEHATypalus OeIKoB
MpU HArpeBaHWM, IIBETHBIC PEAKIUH OCITKOB) B COOTBETCTBHH C
IpaBUJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalleHUH C BELIECTBAMH U
7a00paTopHbBIM  OOOpYyIOBaHUEM;  NPEIACTABIATH  PE3yJAbTaThl
XMMHYECKOTO  OJKCllepuMeHTa B  ¢dopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEaKUUi M (HOPMYIUPOBaTh BBIBOJBI Ha OCHOBE

3TUX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHI IPOBOAUTDH BHIYMCIICHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO BEIIECTBA WU
POJYKTa peakluy M0 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OJTHOTO

N3 UCXOJHBIX BCHICCTB HUJIM IIPOAYKTOB peaKI_II/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HMH()OPMAIUIO, MOJYy4aeMyI0 W3 Pa3HBIX HCTOYHUKOB

(cpenctBa maccoBoil nHpopmauu, ceth MIHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHH COONIOATh MpaBWJIa AKOJOTUYECKU
1enecoo0pa3Horo MOBEACHUS B OBITY U TPYIOBOHM JESITENBHOCTH B
LEISAX COXPAHEHHUS CBOETO 3J0POBbSI U OKPYXKAIOLIEH MPUPOTHOMN
cpenbl, 0CO3HABaTh OIMACHOCTh BO3ACHCTBUS HAa JKMBBIE OpPraHU3MbI
ONPENENEHHBIX OPraHNYECKUX BEIIECTB, IOHUMAasi CMbICIT MOKa3aTens
I[NIAK (mpenenbHO JOMYyCTUMOW KOHIIGHTpAIMM), TOSICHATh Ha
npuMepax CrocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS] UX BPEIHOTO

BO3JCHCTBUS Ha OpraHnu3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bnanenne cucremMOil XMMHUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIINE  TOHATUS  (XMMHYECKUM DJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa atoma, S-, p-, O-3JEKTPOHHBIE OpOHTAIN
aTOMOB, HWOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTH,
CTENEHb OKWCJICHMS, XUMHUYECKas CBS3b, MOJb, MOJISIpHas Macca,
MOJISIDHBI 00BEM, KpUCTaUTMYECKasi PEmI€TKa, THUIBI XUMHUYECKHUX
peakumii (OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE, JK30- i
SHIOTEPMHUYECKHE, pEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS TUCCOITUAITHS,
OKHCJIUTENh, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOH pEaKIu,
XUMHUYECKOE€  paBHOBECHE), TEOPHM W  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON aucconmanuu, Ilepmoanueckuit 3axon [[.W.
MenneneeBa, 3aKOH COXPAaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (PAKTOJOTHYECKHE CBEICHHUS O
CBOMCTBaX, COCTaBe, NOJYy4EeHUH U OE30MaCHOM HCIIOJIb30BAHUH
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M IMPAKTUYECKOM

JCATCIIbHOCTU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUIN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b M3yYCHHBIX MOHSATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MNOHSTHUSI TPU OMHCAHUU CTPOCHUSI U CBOWCTB HEOPraHUYECKUX
BEIIECTB M MX MPEBPAIICHHI; BBIABISATH B3aMMOCBSA3b XUMUYECKUX
3HAHMM ¢  TOHATUSAMHU W TOPEACTABICHUSIMH  JIPYTHX

C€CTCCTBCHHOHAYYHbBIX IPCAMETOB

1.3

Brnanenne oCHOBHBIMH METOAaMH HAaY4YHOT'O TIO3HAaHHs BCUICCTB U
XHUMHUYECKHUX SBJICHUI (Ha6JHOI[eHI/Ie, HU3MCPCHUC, ISKCIICPUMCHT,

MOZ[CJ'II/IpOBaHI/Ie)

1.4

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OonpeACIATh BAJICHTHOCTb U CTCIICHDb
OKHCJICHUA XHUMHWYCCKUX JBJICMCHTOB B COCAMHCHUAX PA3JIAIHOIO

CoCTaBa, BUJ XUMHYECKOH CBS3H (I(OBaJ'ICHTHaSI, HOHHAasd,




MeTaJUIM4ecKasi, BOJIOPOJTHAS ) B COEUHEHHUSIX, THIL
KPUCTAJUIMUYECKOM PEIIETKM KOHKPETHOTO BellecTBa (aToMHas,

MOJIEKYJISIpHAsi, MIOHHAs, METaJUIMuecKasi)

1.5

ChopMHpOBaHHOCTh YMEHHI OMIPEEIISATH XapaKTep CPeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEANHEHUIA

1.6

ChopmMupoBaHHOCTE YMEHHUS KIACCU(PUIIUPOBATH XUMHUYCCKHEC
peakuuu 10  pa3MYHBIM IpU3HAKaM (YUCIy U COCTaBy
pearupymouux BeecTB, TEMI0BOMY 3G EKTy peakliuy, U3MEHEHUIO
CTENeHEeW OKUCJIEHHsS 3JIEMEHTOB, OOPaTUMOCTH peaKkluy, y4acTHIO

Karanu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUH COCTaBISATh YPaBHEHMsI peaxiuil
pa3IMYHBIX THUIIOB, TMOJIHBIE M COKpAIIEHHBIE YpaBHEHUS pPEaKIUit

HMOHHOTO 06MeHa, YUYUTBIBas YCJIOBHA, IIPHU KOTOPBIX 3THU PEAKIUU

UJIYT IO KOHIIA

1.8

CdopmupoBaHHOCTH yYMEHUHN IIPOBOJUTH peakuuu,
IO ATBEPK IAFOIIIHE Ka4eCTBEHHBIN COCTaB pa3INYHBIX
HEOPraHWYECKUX BEILECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

IMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHHH PacKpbIBATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBbHBIX  PEAKIMM  MOCPEACTBOM  COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PeaKInuid

1.10

ChopmMupoBaHHOCTh YMEHUU OOBSCHITH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON PeaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopmupoBaHHOCTh yMEHHH OOBICHATH XapakTep CMELICHUS
XMMHUYECKOTO  paBHOBECHS B  3aBUCUMOCTH OT  BHEIIHEro

BoznelictBus (mpunnumn Jle [larense)

O6H.[a${ N HCOpPraHUYCCKass XUMHA

2.1

CdopmupoBaHHOCTh yMEHUN packpbiBaTh cMmbich [lepronndeckoro
3akoHa  J[.W. MengeneeBa W JEMOHCTPUPOBAThH €ro

CUCTCMATU3UPYIOLIY1O, O6’LHCHI/IT6J'H>HY[O U MPOTrHOCTUYCCKYHO

byHKIMH

2.2

ChopmupoBaHHOCTH yMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOCHHME aTOMOB XHMHMUYECKHX OJJIEMEHTOB 1—4 mnepuoios
[leppuonnueckort  cuctemMbl  XUMHUYECKUX  dneMeHToB .M.

MCHI[GHCGB&, MCIOJB3ysd TIOHATUS  «S-, p-, d-BHCKTPOHHHC




opouTaITNY, «OHEPreTHYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX JIEMEHTOB U MX
COCAMHEHUN M0 mepuojam M rpynnam lleproandeckod cuCTEMBI

xuMudeckux anementoB [[.. MeHneneeBa

2.3

ChopmupoBaHHOCTH YMEHHIA XapaKTePU30BaTh (OMUCHIBATH) O0ITHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEHIECTB PA3ITHUYHBIX
KJIACCOB, TOATBEPXKJATh CYIIECTBOBAHUE TE€HETUUYECKOU CBSI3U
MEXJy HEOPraHMYEeCKHMMHU BEIIECTBAMH C IOMOIIBIO YpPaBHEHUM

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

24

ChopmMupoBaHHOCTh YMEHHMH yCTaHaBIMBaTh IPUHAAICKHOCTh
HEOPraHMYECKUX BELIECTB M0 MX COCTaBy K ONPEACIEHHOMY Kilaccy
(rpynne) coenrHeHuM (IIPOCThIE BEIIECTBA — METAJLIbl M HEMETAILIbI,

OKCH/Ibl, OCHOBaHHMSI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUIbI, COJIH)

2.5

CpopMHpOBAaHHOCT, ~ YMEHHH  HCMOJB30BaTh  XHMHUYECKYIO
CUMBOJIUKY JUIsl COCTaBJEeHUsS (OPMYyJ BEHIECTB W ypaBHEHUM
XHUMHUYECKHX peakiui, cuctemarndeckyio HoMmeHkmarypy (IlUPAC)
U TpUBHAJIbHBIE HA3BAaHUS OTIEJIBHBIX HEOPraHUYECKHUX BEIIECTB
(yrapHelif ra3, YIJICKUCIBIA Ta3, aMMHaK, TramiéHas H3BECTh,

HeraméHasi U3BeCTh, MUThEBAs CoJa, MUPHUT U APYTHUE)

2.6

CdopMHpOBaHHOCTH YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIIHE
XMUMUYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIacCOB, TOJTBEPXkIaTh CYHICCTBOBAHUE TCHETHYECKOW CBS3U
MEXJy HEOPraHHYECKUMH BEIIECTBAMH C IOMOIIBIO ypaBHEHHUU

COOTBECTCTBYHOIIUX XUMHYCCKUX peaKI_[I/Iﬁ

2.7

ChopmupoBaHHOCTh ~ YMEHHMI  IUIAaHUPOBaTb U BBINOJIHSATH
XUMHYECKUN SKCIIEPUMEHT (pasfio’keHue MepoKcuia BOJOpoda B
OPUCYTCTBUHM  KaTalau3aTopa, OIpeAeieHHe Cpeabl pPacTBOPOB
BEIIECTB C IOMOUIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIIUSHHE
pa3INyYHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOU pEaKIuu, PEaKuu
MOHHOTO O0OMeHa, KaYeCTBEHHbIE peaKluu Ha Cyib(aT-, KapOoHaT- U
XJIOPUJI-AaHUOHBI, Ha KaTHOH aMMOHMS, pelieHue
JKCIIEPUMEHTATbHBIX 3a7a4 1o TeMaM «MeTtamib» u «HeMeTranns)
B COOTBETCTBHM C TpaBUJIAMH TEXHUKH O€30MacHOCTH TpHU
oOpallleHHHd C BelIecCTBaMH U JaOOPAaTOPHBIM O0OPYIOBAHUEM;

MNPEACTABJIATh PE3YJIbTATbl XUMHUYCCKOI'O ISKCIICPUMCHTA B (l)OpMe




3alMCH YpaBHEHHH COOTBETCTBYIOIIUX peakmuidi U (GOopMyIHpOBaTh

BBIBO/JIbI HA OCHOBC 3THUX PE3YJILTATOB

2.8

ChopmupoBaHHOCTE YMEHHWH COOOATh MpaBHJIA TIOJB30BAHUS
XUMUYECKON TMOCYION M JaOOpaTOPHBIM 00OpPYITOBAaHHUEM, a TAKKE
npaBWwiia OOpalieHWsl C  BEIMECTBAMH B  COOTBETCTBHHM  C
WHCTPYKIUSIMU TIO BBIMOJHEHUIO J1A0OPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

ChopMupoBaHHOCTh  YMEHMH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEXKALIUE B OCHOBE ITPOMBIIIICHHOTO MOJYy4E€HUs CEPHON
KHCJIOTHI, aMMHUaKa, a Takke cpopMUPOBAHHOCTh MpeACTaBICHUI 00
OoOLIMX HayyHbIX MPHUHLIMIAX M DSKOJOTHYECKHX MpobieMax

XUMHYECKOTO IIPOU3BOJACTBA

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH TIPEICTABIICHUNH O XUMHYECKOU COCTABIISIONICH
€CTECTBCHHOHAYYHOW KApTHHBI MHpA, PO XUMHUHU B TIO3HAHUU
SBJICHUN TPUPOJBI, B (HOPMUPOBAHUH MBIIUICHUS] W KYJIBTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM aJist
pelIeHHs] MPAKTHUYECKUX 3a/ad U HKOJIOTUYECKH O0O0OCHOBAHHOTO

OTHOIIEHHS K CBOEMY 3/I0POBBIO M IIPHPOTHON Cpesie

3.2

ChopMHpPOBAaHHOCT,  YMEHUW  KPUTHYECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 MH(POPMAIUIO, MOTYy4aeMyl0 U3 pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COONIOAATh MpaBUiIa KOJOTUYECKH
1es1ec000pa3HOro MoBeIeHUsI B ObITY U TPYAOBOM AESITEIbHOCTH B
HEJSIX COXPAHEHHUS CBOETO 3J0POBbSI M OKpYXKAIOILIEH MPHUPOIHOM

cpebl

3.4

Oco3HaBaTh ONACHOCTh BO3JICHCTBUS Ha KHUBBIC OpraHru3Mbl
OHpeﬂeﬂéHHLIX BCIICCTB, IIOHHMMAas CMBICI IIOKa3aTciId HI[K,
IMOsACHATH Ha IIpUMCEpax CIIOCOOBI YMCHBUICHUS U NPCAOTBPALICHUS

X BpCAHOT'O BO3ACHCTBUA Ha OpraHu3M 4YCJIOBCKa

3.5

Cq)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MMpOBOIUTD BBIYHCIICHUA C
HCIIOJIb30BAHUECM IOHATHUSA «MACCOBAAd NOJIA BCIICCTBA B PACTBOPE»,
O0OBEMHBIX OTHOIICHUI Ta30B pru XUMHUUYCCKUX PCAKIHAX, MACChI
BCIICCTBA UJIN 00BEMA Ta30B MO HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA,

MacCcc HJIN O6’LéMy OHOTO M3 YYAaCTBYHOIIUX B PCAKIMU BCIICCTB,




TEII0BOTO 3((heKTa peakiiuy Ha OCHOBE 3aKOHOB COXPaHECHHSI MaCChI

BCIICCTB, MPCBPAILICHUA U COXPAHCHUS SHCPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opranndeckor XUMUHU: €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAUYCHUE B
MOJIYYCHUH HOBBIX BEIIECTB U MaTEpPHaAlIOB. Teopusi CTPOCHUS OPraHUYECKHX

coenquHennil A.M. bytiepoBa, €€ OCHOBHBIE IMOJIOKEHHUS

1.2

CrpykrypHble (OpMYNIbl OpPraHM4ecKMX BelecTB. ['oMosiorus, u3oMepus.
XHUMHUYECKas CBS3b B OPraHWYECKUX COCIUHEHHUAX — OJAVHApHBIC M KPATHbBIE

cBs3u. [IpencraBienne o kiaccupuKanuy OpraHuIeCKUX BEIIECTB

1.3

Homenkmarypa ~ OpraHM4ecKux  COEAMHEHWN  (CHUCTeMaTHYecKas) |
TPUBHUAIBHBIE HA3BAHUS BAXKHEHIIINX MPEJICTABUTEIEH KIIACCOB OPraHUYECKHUX

BEIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHMH psia. MeTaH W 3TaH —
MpOoCTENIINe MPECTaBUTENN AIKAHOB: (GU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMmelleHuss U TOPEHHUs), HAXOXKICHHE B MPHUPOJE, MOJydyeHUE U

MIPUMEHEHHE

2.2

ANKEHBI: cOCTaB U CTpOCHHUCE, TOMOJIOTUYECKHI P, OTHIEH U IIPOIMUIICEH —
HpOCTGﬁH.IPIG MMpEACTABUTCIIN aJIKCHOB! (1)I/ISI/I‘I€CKI/I€ A XMMHUYECKHE CBOMCTBA
(peaKHI/II/I TUApHUPOBAHUA, TaJIOICHUPOBAHUA, TIUApaTallkid, OKHCICHHUA U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHAYECKUE CBOMCTBA (peakmus MOJIMMEPU3AIIN ). [Tonyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbL

2.4

AJIKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAaAa. AI_IeTI/IJ'ICH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJKHMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG n
XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I TUAPUPOBAHUA, TraJIOrCHUpPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IC U XHUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOorcCHUpPOBaHUA U HI/ITpOBaHI/IH), MOJIYYCHUEC U TMIPUMCHCHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (I)I/I3I/I"ICCKI/Ie U XUMHUYECKHE CBOMCTBA (peaKI_lI/II/I

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPHUMCHCHUC. ToKCUYHOCTH




apeHoB. ['eHeTHUecKas CBSI3b MEX]y YIVIEBOJOPOJAMHU, MPUHALIEKAILUMU K

pa3JIMYHBIM KJlaccam

2.6

[IpuponHble MCTOYHUKM YIIIEBOXOPOAOB. llpupoaHsli ra3 M NOMYyTHBIE
HedTauble ra3el. HedTh u €€ npoucxoxaenue. CriocoOb! mepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEpMUYECKHUM, KaTaauTUuecKuil), nupous. [IpoaykTel
nepepaboTku He(pTH, WX TNPUMEHEHHE B TPOMBINUICHHOCTH W B OBITY.

KamMmeHHbI# yrojb ¥ NpoyKThl €ro nepepadboTKu

Kucnopoacoaepxaiiue opraHuyecKue coeTMHEHMsI

3.1

[IpenenbHble ONHOATOMHBIE CHOUPTHI. METaHON W 3TaHOJ: CTPOCHHUE,
(dbu3MYecKne M XUMUYECKHE CBOMCTBA (peakllud C aKTUBHBIMU METaJIaMH,
raJoreHOBOIOPOJIaMU, TOPEHUE), MpUMEHeHHe. BoIoposHbIE CBS3UM MEXITY
MOJIEKYJIaMH CIUPTOB. [[elicTBME METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKaA.
MHOTr0oaToMHBIE CIIUPTHI. DTHJICHTIUKOJIb U TJIUIEPUH: CTPOCHNE, (PU3HIEeCKIE
U XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMH MeETaJUIaMH,
KaueCTBEHHAs] peakKIiisi Ha MHOTOATOMHBIC CIUPTHI). JlelicTBHe HA OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

@eHon:  CcTpoeHHE MOJEKyJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.

Toxcuunocts denoia. [Ipumenenue penomna

3.3

Anbaerunibl ¥ KeToHbl. DopMalibIeTH I, alleTAIbICT U CTPOCHUE, (PU3HIECKIE
U XAMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS ¥ BOCCTAHOBJICHUS,

KauyeCTBEHHbBIE PEaKI1H), OJIyYeHUE U PUMEHEHHE

3.4

OaHOOCHOBHBIE TIPE/IENIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHAs U YKCyCHas
KUCJIOTBI: CTPOCHUE, (PU3NYECKHe U XUMUYECKUE CBOWCTBA (CBOMCTBA, 001INe
JUId KJIacca KHUCJOT, peakius 3TepuuKaluu), MoJIydeHHe U MpPUMEHEHHE.
CreapuHOBasi M 0JICMHOBAS KMCIIOTHI KaK MPEACTaBUTEIH BBICIIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOLICC JelicTBre

3.5

CrnosxHble 3¢upbl Kak TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ HAPOIIN3 CIHOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xxupoB. buonorudeckas poib

KUPOB

3.6

VYTraeBoibl: COCTaB, KiIacCU(pUKALMS yIIIeBOAOB (MOHO-, - U TIOJIMCAXaPH/IbI).
I'moko3a — mpocTeiuii MOHOCaxapua: OCOOCHHOCTU CTPOEHUSI MOJIEKYIIBI,
¢u3nyeckue M XUMUYECKHE CBONCTBa (B3aUMOAEUCTBUE C THUIPOKCHIIOM
meau(ll), okucneHme amMMuayHBIM  pacTBOpoMm  okcuma  cepedpa(l),
BOCCTaHOBJICHHE, OPO’KEHHUE IIIIOKO3bI), HAX0XKIEHHE B IPUPOJE, IPUMEHEHHE,
6uonornyeckas poib. otocunres. Opykro3a Kak H30Mep IoKo3bl. Kpaxman

" [CJUII0JI03a KaK IMMPUPOAHBIC ITOJIUMCPHI. CTpOeHI/Ie KpaxmMalia U ICJUII0JIO3bI.




®dusnueckue M XMMHUYECKHE CBOMCTBA Kpaxmaia (THApPOJIN3, KaueCTBEHHAas

peakIus ¢ H0JI0M)

AzoTcoepKale OpraHndeckiue CoeqMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHBbIC OPraHuYecKue coenuHeHus. DU3NYecKue u
XUMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha IpUMepe riauiuHa). buonorudyeckoe

3HAYCHHUC aMHHOKHCIIOT. HCHTI/IIII)I

4.2

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpPUYHAs U TPETHUYHAas CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB:

TUAPOJIN3, ACHATYypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BE€HO, CTENEHb MOJUMEpPU3AlUU, CPEAHSA
MOJIEKYysipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYISIPHBIX

COG)II/IHGHI/Iﬁ — HNOJIMMEpHU3alnA U INOJTMKOHACHCAIHUA

5.2

SKCHepI/IMeHTaJ'IBHI)Ie MCTOABI H3YYCHHUA BCIICCTB H HX HpeBpameHm‘/'I:
O3HAaKOMIJICHHUE C 06pa3uaMI/1 MNpUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH,

macTMace, kaydykoB. [lonydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI




11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

XUMHYECKUH 31eMeHT. ATOM. S1po aToMa, U30TOMbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYeckue YpPOBHHU, NOJYpOBHU. ATOMHBIE opOuTamu, S-, p-, d-
sneMeHTsl. OCOOCHHOCTH pacpeiesieHNs JIEKTPOHOB 110 OpOUTAIISIM B aTOMax

3JIEMEHTOB NEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOH(UTYpallls aTOMOB

1.2

[Iepnognueckuit 3akoH u [leproanueckas cucreMa XUMHUYECKHX JIEMEHTOB
JA.W. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u Ilepuoguueckoit
CUCTEeMBI XUMUYecKuX 35ieMeHToB .M. MenzeneeBa ¢ COBpeMEHHOM TeopHuen
CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XHMHMYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB O TPYIIaM U

nepuoaam. 3HaueHHe IEPpUOANICCKOr0 3aKOHAa B Pa3BUTHU HAYKU

1.3

Crpoenue BemecTBa. XHMHUYECKass CBsI3b. BuUIbl XHMHUYECKOW CBA3M
(koBasileHTHAsT HEMOJIApHAs W TOJIApHAs, WOHHAs, MeTayutndeckas). oHbI:
KaTHOHBl M aHMOHBI. MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHONW XWMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBsi3b

1.4

BanenTHOCTb. D1€KTpOOTPUIIATEILHOCTD. CTENEHb OKUCICHUS

1.5

BemectBa  MONEKYNISApHOTO UM HEMOJIEKYISIPHOTO  CTPOEHHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BeHIECTBA. [HWIBbl KPUCTAIMYECKHX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THUIMA KPUCTAIUIMUECKON PELIETKH.
[TonsitTne o aucnepcHbIX cucTeMax. VCTHMHHBIE M KOJIJIOMJIHBIE PACTBOPBL

MaccoBas J0JIs1 BEIIECTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUH. Howmenxknarypa

HCOPraHNMYCCKUX BCUICCTB

1.7

Xumudeckass — peaknusa.  Kiaccudukanus — XMMHYECKHX ~ peakuuid B
HEOPraHWYECKOW M OPraHNnYECKONM XUMHUH. 3aKOH COXPaHEHUST MACChl BEIIIECTB,

3daKOH COXPaHCHUA U IIPCBpAICHUSA SHEPIUHU ITPH XUMHUYCCKUX PCAKIUAX

1.8

CKopocTh peakimH, e€ 3aBUCUMOCTb OT pa3IMyHbIX (aKTOPOB

1.9

O6paTI/IMLIe pCaKkiuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BIIMAIOIIKE Ha

COCTOSIHME XUMHYeCKOro pasHoBecus. [Ipunnun Jle Ilarense

1.10

9J'IeKTpOJ'II/ITI/IquKa$I JAUCCOoMraIus. CuiibHBIC M CclTa0ObIe SJICKTPOJINUTHI. Cpe,ua
BOIHBIX PACTBOPOB BCHICCTB: KHUCJIA4, Hel”npaanaﬂ, menoyHas. Peakmuu

HOHHOI'0 00OMeHa




1.11

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenne HemeraimmoB B llepumommyeckoit  cucreme
xumudeckux aemeHToB .M. MenneneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHMSI HEMETAJUIOB (HAa IpUMeEpe

KHCI0poJia, cephl, pocdopa u yriepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEpbI, a30Ta,
docthopa, yrmepoma uU  KpeMHHS) HM  HMX COCIUHEHHH  (OKCHJIOB,
KHUCJIOPOJICOJCPKAIUX KHUCJIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHeHue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Mertamnel. [lonoxenne MerasioB B Ileproauyeckoil cucTeEME XUMHUYECKHX
anementoB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUSI SJIEKTPOHHBIX
00070uek aToMOB MeTauioB. OOmue ¢u3NUecKkre CBOWCTBA METAJUIOB.

CrutaBbl METAIUTOB. DJIEKTPOXUMUYECKUH Psil HATPSIAKEHUI METaJJIOB
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XWMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPUM, Kaaui, KaJbIIHi,
MarHui, aJlOMHHHAN, [IUHK, XpOM, XKeJIe30, Me/Ib) U X coeauHeHui. Oo0mme

CrocoObl OJTy4YeHHs] MeTaJuIoB. [IprMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'emetnueckas CBS3b HCOPraHNM4e€CKMX BCHICCTB, IMNpPHHAMICKAINIUX K

Pa3iIMYHBIM KiIacCcaM

XUMHA U KA3HD

3.1

Ponp xumMum B 00€CICUEHHHM KOJIOTHYECKOHM, YHEPreTUYECKONW M THIIECBOM
0€301acHOCTH, pa3BUTUU MeAUIUHBL. [[oHATHE O HAYYHBIX METO/IaX TO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 O6H_II/IX HAYYHBIX IPpUHOUIIAX IIPOMBIIIJICHHOT'O IIOJTYYCHUA
Ba)KHEHIIIMX BellecTB. YenoBek B MHUPE BEHICCTB U MAaTCpUAJIOB: BaKHEHIIINE
CTPOUTCIIbHBIC MAaTCPpHAJIbl, KOHCTPYKIMOHHBIC MAaTCpHaJibl, KpaCKu, CTCKIIO,
KE€paMuKa, MaTCpuaJibl IJIs SJICKTPOHUKHW, HAHOMATCpUAJIbl, OPIraHNYCCKUC U

MHUHCPAJIbHBIC y,HO6peHI/IH

3.3

XumMus u 300POBLEC YCJIOBCKA: IIpaBUJIa HCIIOJIb30BAHHUA JICKAPCTBCHHBIX
Ipernaparos, IIpaBUJIa 0€30IMaCHOT0 HCIOJIb30BaHUS IIpernapaToB OBITOBOM

XHMHH B IIOBCEAHEBHOM KU3HU
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