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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpOBHE CpPEAHEro oOIero oOpa3zoBaHUs pa3padoTaHa
Ha OCHOBE TpeOOBaHMWU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTesIbHON
IporpamMmsl cpeHero oouiero oopaszoBanus, npeacrasieHHbix B GI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi ydeOHOTo mnpeamera «XUMHS» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit @exnepaiiuu, peanu3yroluX OCHOBHBbIE 00pa30BaTElIbHbBIC
MPOrpaMMbl, U OCHOBHBIX TOJIOKEHUH (enepanbHoil pabodel mporpaMMbl BOCITUTAHUS.

OCHOBY MOJIXOJIOB K pa3pabOTKe MpOTrpaMMBbl 10 XMMHHU, K OMPEIEICHUIO O0IIen
CTpaTeruu OOy4YeHMsI, BOCIIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMHU Y4eOHOTO
mpeameta «Xwmmus» g 10-11  kmaccoB Ha 06a30BOM  ypOBHE  COCTaBUIIN
koHuenrtyanbHbele mnonoxeHuss DPIOC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
COJICpKaHMs, pPe3yJbTaToB oOOy4YeHHus U TpeOOBaHMM K YpPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

B cOOTBETCTBUMM C JAaHHBIMHU MOJOXEHUAMH IporpaMmMa No XuMuu (0a30BbIA
YpOBEHb) Ha YPOBHE CPEAHETO 001Ero 00pa3oBaHMsL:

yCTaHaBJIMBaeT 00s3aTelibHOE (MHBapUaHTHOE) MPEIMETHOE  COJEepKaHUeE,
ONpeaeNsieT KOJIMYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KaKJIOM JTare
M3Yy4YEeHUs MpeaMeTa, IpelyCMaTpUBAET NPUHIUIBI CTPYKTYPHUPOBAaHUS COAEPKAHUS U
pacupeneneHus ero o KjiaccaM, OCHOBHBIM pa3feliaM U TeMaM Kypca;

JTaeT MPUMEPHOE pacIpe/ielieHne y4eOHBIX YacoB MO TEMATUYECKHM pasJieliaM,
PEKOMEHyeT MPUMEPHYIO IMOCIEI0BATEILHOCTh M3YyUYCHHsI OTICIBHBIX TEM Kypca C
YYETOM MEXKMPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTO IMpoIriecca,
BO3pACTHBIX 0coOeHHOCTel obyuaromuxcs 10 — 11 kmaccos;

AT METOAMYECKYI0 WHTEPHPETAIMIO IeJeH H3ydeHWs MpeaMeTra Ha YpPOBHE
COBPEMCHHBIX IPUOPUTETOB B  CHCTEME CpemHero oOmiero  oOpa3oBaHUs,
COJIEPKATEIPHON XapaKTEPUCTUKHA TUTAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHUS OCHOBHOMU
oOpa3oBaTeNbHONM MpPOrpaMMbl  CpEIHEro oOmero o0pa3oBaHus  (JIMUHOCTHBIX,
METaNpeMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJOB  y4cOHO-TIO3HABATEIHLHOM
JeSTeIbHOCTH OOYYarolerocss MO OCBOGHUIO cojaepxaHus mnpenvera. [lo Bcem
Ha3BaHHBIM TIO3HMIMSIM B TpOorpaMMe IO XHMHH COOJIFOJICHA TPEEMCTBEHHOCTh
¢ denepanbHOI pabodeii mporpaMMoii OCHOBHOT'O 00IIIEro 0Opa3oBaHuUs 10 XUMHUHU (11
8—9 kimaccoB 00pa3oBaTENbHBIX OPTaHU3aIUi, 0a30BbI YPOBEHB).

[Iporpamma MO XWMHH SIBIISCTCS OPUEHTUPOM JUIS COCTABJIICHHS pPadOuYuX
MPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKUTH CBOW MOAXOA K CTPYKTYPHUPOBAHHIO
U TIOCJICIOBATEIHPHOCTH HW3Y4YeHUs Yy4YeOHOro MaTepuaia, a TakKe CBOE BHUICHUE
OTHOCHUTEILHO BO3MOYKHOCTH BBIOOpAa BapHATHUBHOW COCTABJISAIONIEH COJEPIKAHMS
npeaMeTa JIONOJHUTEILHO K 0053aTeIbHON (MHBApUAHTHOW) YaCTH €T0 COACPKAHMS.

XuMHuueckoe o0pa3zoBaHueE, MOTYyYaeMOE BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON



OpraHM3alliM, SIBISETCS HEOTHEMJIEMON YacThI0O HX OOpPa30BAHHOCTH U CIYXHUT
3aBEPILIAIOIINM ATANIOM peai3alii Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIMX IEJOCTHOM CHUCTEME XUMHUYECKOro obOpaszoBaHus. KirtoueBbie
[IEHHOCTH KacaloTCs TO3HAHHUS 3aKOHOB MPHUPOABI, (POPMHUPOBAHUS MHUPOBO33PEHUS
U oOIel KyJIbTyphl YelOBEKa, a TaKkKe JKOJIOTMYEeCKM OOOCHOBAaHHOTO OTHOUICHUS
K CBOEMY 3JIOPOBBIO M MpUPOJHOHN cpene. Peamusyercsa xummudeckoe oOpa3oBaHHe
oOydJaronmmxcsi Ha YpPOBHE CpEAHEro O0O0Imero oOpa3oBaHHS CpEACTBAMU Y4eOHOTO
npeamMera « XuMUsy, COJEPAKAHNUE U MIOCTPOEHUE KOTOPOTO ONPEAEIICHBI B IPOrpamMMe MO
XUMHUHU C Yy4E€TOM cHenu(pUKUd HAyKd XUMHUU, €€ 3HAYCHUS B MO3HAHWM MPUPOJBI U B
MaTepualbHOW JKW3HU OOILIECTBA, @ TAKXKE C YYETOM OOLMX LeJied U MPUHLHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00111er0 00pa3oBaHus B
Poccuiickon @enepannm.

[Ipu ¢opmupoBaHuu coaepKaHUA MpeAMETa «XUMHUS» YUTEHBI CIEAYIOLIUE
HOJIOKEHUS O crieU(pUKe U 3HAYCHUH HAyKU XUMUU.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B CO3JJaHUU
HOBOM 0a3pl MarepuaibHOM KyJbTYphl, BHOCUT CBOM BKJaJd B (QopMuUpOBaHUE
palOHAIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3JIaHUE LEJIOCTHOTO NPEJCTaBIECHUs 00
OKpY’KalollleM MHUpPE KaK O €IUHCTBE MPHUPOJAbI U YEJIOBEKa, KOTOpoe (GopMHUpYyeTCs B
XMMUU Ha OCHOBE MIOHMMAaHHUS BEILIECTBEHHOTO COCTaBa OKPYKAIOLIEro MUpPa, OCO3HAHUS
B3aUMOCBSI3M MEXAY CTPOCHMEM BELIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU O0JACTAMU
IPUMEHEHUS.

CoBpeMeHHass XUMHUs KaK HayKa CO3MJATENIbHAs, HAyKa BBICOKMX TEXHOJIOTHM
HanpaBJieHa Ha pellleHue TI00albHbIX TPOOJIEM YCTOWYUBOTO pPa3BUTHS YEJIOBEUECTBA —
CBIPHCBOM, DHEPreTHMUECKOMN, MHIIEBON, SKOJOTHYSCKOM OE30MacHOCTH M OXPaHbI
310pOBbs. T€CHO B3aMMOAEUCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTAJIa
HEOTHEMJIEMON YacCThI0O MHUPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIEHIHOTO
TpyJa U )KM3HU Ka)KJ0ro 4jieHa OOLIEeCTBa.

B cooTBeTCTBUY C 0OLIMMHU LEISIMU U IPUHIIMIIAME CPETHEr0 O0LIEro 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 0a30BBI ypOBEHb H3Y4YCHUS)
OpPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOydYaroumuxcs,
HEOOXOAUMYI0O WM JJisi BbIpAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO
BKJIFOUEHMSI B >KM3Hb COLIMyMa, MPOJOJDKEHHsS OOpa30BaHMs B PA3IMUYHBIX 00NaCTIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEM.

CocTaBngomuMu npeaMeTa « XUMHUsD» ABIIOTCS 6a30BbIe Kypchl — «Oprannyeckas
xumMus» 1 «OO0IIast 1 HEOpraHUYECKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH: CHCTeMa 3HaHHMH 1O HEOPraHMYeCKOH
XUMUU (C BKIIOUYEHHEM 3HAaHWA U3 OOIMEeH XWMHUHU) W OPraHWYECKONW XUMUHU.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HM3YYEHHH MpeaMeTa 00ecrneyruBaeT
BO3MOKHOCTh PACCMOTPEHHMSI BCETO MHOTO00Opa3Hsl BEIIeCTB Ha OCHOBE OOIINX MOHATHUH,
3aKOHOB U TEOPUN XUMUMU.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» #u  «OOmas
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U HeopraHumyeckas Xumus» chopMmupoBaHa B MpOorpaMMe IO XHMHHM Ha OCHOBE
CHUCTEMHOTO TMOJX0/Ia K U3YUYEHHUI0 YUYEOHOro mMaTepuaia u 00yCJIOBJI€HA UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMpE/IEICHHBIX TEOPETHUECKUX YPOBHAX. B kypce
OPraHWYECKOM XMMHUH BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKON TEOPHUH
CTPOCHHUSI OpPraHWYECKUX COEAUHEHUW, a TaKkKE Ha YPOBHE CTEPEOXUMHUUYECKUX
Y DJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHH BellecTB. CBeieHUs 00 n3ydaeMbIX B Kypce
BEIIECTBaX JAlOTCA B PA3BUTUU — OT YIJIEBOJAOPOIOB JO CIOXKHBIX OHMOJIOTMYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHMdeckod XHMUU TIOJY4YalOT pa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUsS IEPBOHAYAIBHBIC
NPEICTaBICHUS O XHUMHUYECKOW CBS3U, KIACCU(DUKAIMOHHBIX MpPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLINH.

B npenmere «Xumus» 6a30BOro ypoBHSI pacCMaTpUBAETCS M3yUEHHBIM HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUNW MaTepuan U (PaKTOJIOTHUYECKHe
CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO01as
U HEOpraHWYyecKas XUMHs» 0O0ydarolMMcs MPEAOCTaBISETCSI BO3MOKHOCTh OCO3HATh
3HaYEHUE IMEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKMX M METOA0JOTMYECKUX
MO3ULIUNA, TIy0Xe IMOHATh MCTOPUYECKOE H3MEHEHUE (PYHKIUH 3TOro 3aKoHa — OT
000011ar011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HAaHWUKW O BaXXHEWIIMX BENIECTBAaX, MX COCTAaBE, CTPOCHUHU,
CBOWMCTBaX W IPUMEHEHUU, A TAKKE€ O XHUMHUYECKHX PEAKUUSIX, HX CYIIHOCTU
Y 3aKOHOMEPHOCTSX IPOTEKaHus fomnoiaHsAeTcs B Kypcax 10 u 11 knaccoB anemenTamu

coJiepKaHus, UMEIOIUMU KYJIbTYPOJIOTHUYECKUN U MPUKIAIHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT TTOHMMAHHUIO B3aMMOCBSI3M XUMUU C IPYTUMHU HayKaMH, PACKpPHIBAIOT €€
pOJIb B TO3HABATEILHOW W TMPAKTUYECKON NEATENbHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHUS K TPOIECCY TBOpUYECTBA B OOJACTH TEOPUU W MPAKTUUECKHUX
NPWIOKEHUH XWUMHUHU, MOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEW, KPUTHUECKH OCMBICIUBATH
nH(OPMAITHIO U IPUMEHSITH €€ IS TIOTIOJTHEHUS 3HaHUW, PEIICHUS WHTEIUICKTYaTbHBIX
U JKCIEPUMEHTAIBHBIX HUCCIIEIOBATENbCKUX 3a7a4. Cojiepikanne ydueOHOTo mpeameTa
«XuMusD» JAHHOTO YPOBHS HW3Y4YEHUS OPHUEHTUPOBAHO Ha (OPMHPOBAHHUE Y
00yJaronmxcst MUPOBO33PEHYECKOI OCHOBBI /111 TOHUMAaHUS (PUIIOCOPCKUX UJIEH, TAKUX
KaK: MaTepuajbHOE E€JUHCTBO HEOPTaHMYECKOr0o W  OPraHUYecKoro Mupa,
00yCIIOBIIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, MO3HABAEMOCTbH
MIPUPOHBIX SIBJICHUM MyTeM SKCIIEPUMEHTA U PEIICHHS TPOTUBOPEUNI MEKy HOBBIMHU
dakTaMM M TEOPETUYSCKUMH MPEANOCHIIKAMHA, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTMYECKUX TpoOJieM, a Takxke MpoljieM COepexeHUs] IHEPTreTUUECKUX PECYpPCOB,
CBIPbSI, CO3/ITaHUS HOBBIX TEXHOJIOTHI U MaTEPUAJIOB.

B murane pemieHus 3aa4 BOCTIMTAHUS, PA3BUTHS M COIHMAIHM3AIIMN OOYYAIOIINXCS
MPUHSTHIE TPOTPAMMOM 110 XUMHUH TOIXOIBI K OTIPEISTICHUIO COJIEPKAHUS 1 TOCTPOSHUS
npeaMeTa IpeaycMaTpuBalOT (opMuUpoBaHHE Y OOYYAOIIMXCS YHUBEPCATBHBIX
y4eOHBIX JCHCTBUI, MMEIONMNX 0a30BOE 3HAYEHUE JIJIST PA3IMYHBIX BHJIOB ACSITCIBHOCTH:
pemieHuss mpoOsieM, TMOWCKa, aHamu3a U 00paboTKM WH(OpMAaIuU, HEOOXOIUMBIX
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Ui TpUOOpETeHHs] OMNbITa NPAKTHUECKONM W HCCIeIOBATENbCKONW JI€ATEIbHOCTH,
3aHMMAIOIIEN BaKHOE MECTO B IIO3HAHUM XUMUU.

B npakTuke npenojaBaHus XMMHUY Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHus
TaK U Ha ypPOBHE CpPeIHEro oouero o0pazoBaHMsl, IPU ONPENEICHUN COAEPKATEIbHOM
XapaKTEPUCTUKX [eJIed M3y4eHHMs IpeAMETa HaIlpaBICHUEM IEPBOCTEIIEHHON
3HAYUMOCTU TPATUIIMOHHO MpU3HAETCA (POPMHUPOBAHHE OCHOB XUMHUYECKOW HAYKH Kak
00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON IESITEIbHOCTH YEJIOBEKA M KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. C METOAUYECKON TOYKH 3PEHUS TAKOU
MO/IXO0/1 K ONPEAEIICHUIO LIEJIe U3yUEHUs IPEAMETA SIBISETCS BIIOJIHE OIPABIAHHBIM.

['maBHBIMM LENSIMH HU3Y4YEHMs MpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro OOLIEro
o0Opa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCS:

(GOpMHUpPOBAHNHE CHCTEMBl XMMHUYECKHUX 3HAHMM KaK Ba)KHEHILEH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOM JI€XKAT KIIFOUEBBIE MOHATHUA,
(yHI1TaMEHTaJIbHbIE 3aKOHBl U TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHMMaHUE CYUIHOCTH JIOCTYIHBIX OOOOLIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

(GopMUpOBaHHE U Ppa3BUTHE IMPEACTABICHUM O HAYYHBIX METOJax IO3HAHUSA
BEIIECTB M XUMHUYECKHUX PpPEAKUUH, HEOOXOIMMBIX Il TPHOOPETEHHUs YMEHHM
OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKHX SIBJICHHUI, UMEIOLIUX MECTO B IPUPO/IE,
B IIPAKTUYECKOU U IMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOIO SKCIEPUMEHTa, COONIOJEHHEM TMpaBuid 0€30MacHOro
oOpallleHUsI C BEIIECTBAMM.

ConepxaTenbHas XapaKTEpUCTUKA LIeJIeH U 3a/1a4 U3yUEeHUS PEeIMETa B IporpaMMe
[0 XMMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHMU C HOBBIMU MPHUOPUTETAMH B
cucteMme cpeaHero oodiero oopaszoBanus. Cero/iHs B MpenogaBaHUN XUMHUU B OOJIbIIICH
CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJIep KaHUsl 00ydYeHUs,
OpPUEHTUPOBAHHON Ha MOJOTOBKY BBIMYCKHHKA OOII€00pa30BaTEIbHOM OpraHu3allly,
BJIQJICIONIETO HE HA0OpOM 3HAHHWM, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
croco0aMu ¥ YMEHHUSMH aKTUBHOTO TOJyYEHUS 3HAHUI U MIPUMEHEHUSI UX B PeaIbHON
YKU3ZHU JJIsI PEIICHUS TPAKTUUECKUX 3aj1ay.

B 5TOM CBA3M Npu HM3yyeHHM nOpeaMera «XUMHs» JTOMUHUPYIOIIEE 3HAYEHUE
pUOOPETAIOT TAKKE IEJIN U 3a]1a4H, KaK:

afganTanus OOYydYarIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUDa,
dbopMHpOBaHNE UHTEJUICKTYAJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM;

dbopmupoBaHrEe y 00YUYaIOIMUXCS KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHIINN),
UMEIOIUX YHUBEPCAIBHOE 3HAUCHHE MJI PA3JIMUHBIX BUIOB JACATEIBHOCTU: PELICHUS
npoOjieM, TIOMCKa, aHaiu3a W 00padoTku uHPOPMAIMU, HEOOXOAUMBIX IS
MPUOOPETEHUST OMBITA NESITEIILHOCTH, KOTOPasl 3aHMMAEeT BaXHOE MECTO B IMO3HAHUU
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XUMHH, a TakXe A OIEHKH C TMO3MIMKA SKOJIOTHMYECKON O€30MacHOCTH XapakTepa
BJIUSIHUS BEUIECTB M XMMHUYECKUX IMPOIIECCOB HA OPraHM3M YEJOBEKAa U IMPUPOJHYIO
cpeny;,

pa3BUTHE TO3HABATEJBHBIX HHTEPECOB, WHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW O00yYaroluXCcsi: CIHOCOOHOCTH CaMOCTOSITENIbBHO MPHOOpETaTh HOBBIE
3HaHUS MO0 XUMHH B COOTBETCTBUHU C XKU3HEHHBIMU IMOTPEOHOCTSIMHU, HCIIOJIb30BATh
COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JISI IOMCKA M aHAlTu3a y4eOHOM 1 HayYyHO-
NOMyJISPHOM UHPOPMAIIUK XUMUYECKOTO COJIEP KAHUS;

dbopMupoBaHUe W pa3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO
MBIIUICHHSI, HaOIIOAaTeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, IMpU IUIAHUPOBAHUM M MPOBEJCHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE y 00y4aroImuxcs yOeKIeHHOCTH B TYMaHUCTUYECKON HAPaBICHHOCTH
XUMUHU, €€ BaXXHOM pOJIM B PEIICHUU TJIOOAIBHBIX MPOOJIEM pPalMOHAIBHOTO
OPUPOAOIIONB30BAHNSA, IIONOJHEHHUSI DJHEPreTHYECKUX PECypcOB M COXPAaHEHHUS
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOr0 OTHOUICHUS
K TPUPOAE M CBOEMY 3JI0pPOBBIO, a TaKXK€ IPHOOPETEHUS OMbITa HCIOJIb30BaHUS
MOJTYYEHHBIX 3HAHUW JJIS TPUHSATUSI TPAMOTHBIX PELICHUM B CUTYAIUSX, CBSI3aHHBIX C
XUMUYECKUMU SIBJICHUSIMH.

[Menu w 3agauM  M3ydeHUs MpeaMeTa «XHUMHUS» MOJIYUYUIM MOJIPOOHYIO
METOJUYECKYI0 HHTepHperanuio B pasnene «llnaHnupyemble pe3ynapTaTbl OCBOCHUS
MPOrpaMMBbI 110 XUMHUW», TAKUM 00pa3oM 00ecTeyeHO YEeTKOE MPECTaBICHHE O TOM,
KaKue 3HaHWUs U YMEHMSI UMEIOT MPSIMOE OTHOIICHUE K pealii3allii KOHKPETHOW LEIH.

B y4yeOHOM mutane cpeaHero oOuiero oOpa3zoBaHUs MPEeAMET «XUMHUSD» 0a30BOro
YPOBHS BXOJUT B COCTaB NMpeAMETHOMN 00sacTu « EcTeCTBEHHO-HAyUHBIE TPEIMETHD).

OO1iee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsl M3yYEHUS XUMHUHU, — 68 4acos:
B 10 xiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B Hefieno).



COILEPKAHUE OBYYEHUA

10 KUIACC

TeopeTuueckne 0CHOBBI OPraHMYeCKOl XUMUH

[Ipenmer opraHmveckol XMMHU: €€ BO3HHKHOBEHHME, Pa3BUTHE W 3HAUYCHHE B
MOJlyYeHUW HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHHS OpPraHUYECKUX
coenquneHnit A.M. BytnepoBa, ee ocHOBHble monoxeHHus. CTpyKTypHbIE (POPMYJIbI
OpraHMYECKUX BemecTB. ['omomnorusi, u3omepusi. XUMHUECKasl CBsI3b B OPTaHHMUECKUX
COCTMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBienne o kiaccuduKalMu OpraHudeckux BemiecTB. HomenknaTtypa
OpPraHMYECKUX COCIMHEHUH (CHCTEMaTHYecKasl) U TPUBUAIBHBIC Ha3BAaHUS BaKHEUIITHX
MpeICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

OKCNIEpUMEHTANIbHBIE METOAbl H3Y4YEHMs] BEIIECTB M HMX IPEBpallleHUil:
O3HaKOMJIEHHE C O0pa3laMi OpPraHWYEeCKUX BEIIECTB UM MaTepualaMH Ha WX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OPraHMYeCKHMX BEIECTB, HAOJIOJEHUE U ONHMCAHUE
J€MOHCTPAIIMOHHBIX OTIBITOB IO MPEBPAIICHUIO OPTaHUIECKUX BEIIECTB MPU HAarPEBAaHUHU
(nu1aBreHue, 0OyTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psifl. MeTaH U 3TaH — NpOCTEUIINe
MPEJCTABUTENM aJKaHOB: (DU3UYECKHE U XMMUUYECKUE CBOMCTBA (peaKlUU 3aMEICHUS
Y TOPEHHUSI ), HAXOXKIEHUE B PUPOJE, NOIyUEHUE U TPUMEHECHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKUN pAA. ODTWIEH W TPONMHIEH —
POCTEUIITNE MPEICTABUTENN AJIKEHOB: (PU3MUECKHE U XUMUYECKHUE CBOMCTBA (PEeaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallid, OKHUCJICHUS U TMOJUMEpHU3alun),
IIOJIy4YEHUE U IPUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u wmetmwnOyraauen-1,3: cTpoeHue, BakHeUIINe
XUMUYECKHME CBOMCTBa (peakius mnonuMepusanuu). [logydeHne CHHTETHYECKOTO
Kay4yKa U pPEe3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUUN psJ. ALIETHICH —
POCTEUIINI TPEACTABUTENh AJTKUHOB: COCTaB, CTpOEHUE, (PU3NYECKUEe U XUMUYECKUE
CBOMCTBA (p€akuMU TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUJpaTallUd, TOPEHHUS),
IIOJIy4YE€HUE U IPUMEHEHUE.

Apenbl. beH3oun: coctaB, cTpoeHue, GU3NYECKUe U XUMUUECKHE CBOMCTBA (peaKiuu
rajoOreHUpPOBAHUS U HUTPOBAHMS), MOJyYEHUE U MpPUMEHEHHE. TOKCUMYHOCTh apeHOB.
['eneTnyeckasi CBsA3b MEXAY YIJIE€BOAOPOJAMH, NPUHAIICKAINMMUA K Pa3IMYHBIM
KJIacCaM.

[IpupoaHbie UCTOYHUKH YTIAEBOAOPO0B. [IpupoiHblii ra3 U monyTHhIE HEDTIHbBIC
ra3bl. Hed s 1 ee mpoucxoxaenue. CriocoObl mepepadboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, KaTanuTHueckuii), mwuponus. I[IpoaykTsl mepepaboTku HedTH, HUX
PUMEHEHUE B MPOMBIIUICHHOCTH M B ObITY. KaMeHHBIH yrojib M MPOIYKTHI €ro
nepepadoTKH.



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHMs BEIIECTB M HUX [PEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pasllaMu IJIacTMacc, KaydyKoB M pe3uHbl, Koyekuuu «Hedte» u
«Yromnb», MOJEIMPOBAHUE MOJIEKYJ YIJEBOAOPOJOB M TaJIOr€HONPOU3BOIHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOMyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

PacuetHble 3a1aun.

Bbruncnenus no ypaBHEHHIO XMMUYECKOW peakuu (Macchl, 00beMa, KOJIMYECTBa
MCXOHOTO BEIIECTBA WM MPOAYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00beMY, KOJTMUECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINN).

Kuciaopoacoaep:kamue opranndeckue CoeJUHEHUs

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOEHUE, PU3ndyecKkue u
XUMUYECKHME CBOMCTBA (pEaklMM C AKTUBHBIMU METaJUIaMH, TajOor€HOBOJOPOJIaMH,
ropeHue), npuMeHenrue. BogopoiHbie CBSI3U MEXAYy MOJIeKyJlaMu crnupToB. JleiicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaTomMHbie CIIUPTHI. DTUIICHTIUKOIL U TJIMIIEPUH: CTPOCHUE, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakuusi Ha MHOTOATOMHbIE CIIUPTHI). JleiicTBHE HAa OopraHu3M uesjoBeka. [[pumeHenue
[JIMIEPUHA U STUJICHTIIUKOIIS.

®deHoJI: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XUMMUYECKHUE CBOMCTBA. TOKCUYHOCTD
¢denomna. [Ipumenenue enona.

Anpaerunpl. QopManbaeru, aleTaibAerul: CTpOeHUE, PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIIECHUSI U1 BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIUH ), TOTYyUCHUE
U IPUMEHEHHUE.

OIHOOCHOBHBIE TIpeAeNIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAsi M YKCyCHas
KHCJIOTHI: CTpoeHUe, GU3NISCKHUE U XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIME JIJIs Kiacca
KHUCIIOT, peakius »TepuduKanuu), TMoJydeHne u mnpuMeHenue. CreapuHOBas
U OJICMHOBAsl KUCJIOTHI KaK IMPEJCTABUTENIM BBICHIMX KapOOHOBBIX KHCJIOT. Mblia Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIECE JICUCTBHE.

Crnoxxsble 3(HUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['MIPOIU3 CIOXKHBIX
a¢upoB. XKupsl. ['naponus xkupos. [Ipumenenue xupoB. buonoruueckas poJib >KUPOB.

VYrieBonpl: cocTaB, KiacCU(UKAIMS YIIIEBOJOB (MOHO-, AU- U TOJUCAXAPUIBI).
['mroko03a — mpocTelimit MOHOCaXapul: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbI, (PU3nYecKue
U XUMUYECKHEe CBOHCTBa (B3ammopeicTBue ¢ ruapokcuaoM Mmenu(ll), oxucienue
aMMUa4YHBIM pacTBopoM okcuua cepebpa(l), BoccTaHoBIeHHE, OpPOKEHUE TIIFOKO3bI),
HaxOXJIEHWEe B MPUPOJIC, TpUMEHEHHE, Ouosiornueckas posib. Dotocunre3. OpykTosa
KaK U30MEP TITIOKO3bI.

Kpaxman u mnemmono3a Kak nOpupofHble mnojumepbl. CTpoeHue Kpaxmana
U 1ewnono3pl. DPu3Myeckue W XMUMHUYECKHE CBOWMCTBAa Kpaxmana (THUAPOJIuU3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

DKCIepUMEHTAIbHBIE METO bl U3YUEHHUSI BEILIECTB U UX NPEBPAICHUI: IPOBEACHUE,
HAOJIIOJICHUE W  OINHWCAHWE JIEMOHCTPAIIMOHHBIX  OIBITOB: TOpPEHHUE CIUPTOB,
KAueCTBEHHbIC PEaKIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHE JTaHOJA OKCHIOM
Menu(Il)), MHOTOaTOMHBIX COUPTOB (B3aUMOJICHCTBUE TIULEPUHA C THAPOKCHIOM



menu(ll)), ampaernmoB (OKUCIEHWE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3auMomelcTBHE Kpaxmalia C HMOJAOM), IPOBEICHUE
IPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuetHnblie 3amaun.

Bobluncienus o ypaBHEHUI0O XUMUYECKOM peakuuu (Macchl, 00bema, KOJIM4eCcTBa
MCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIMU 110 HU3BECTHBIM Macce, O0bemy,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A30Tcojep:kaiiie Opranuyeckue coemnHeHust

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHudeckue coeAuHeHus. Dusuveckue u
XMMUYECKHE CBOIICTBa aMHHOKHCIIOT (Ha MpUMepe MHiuHa). buonorndeckoe 3naueHue
aMUHOKHCIOT. [lenTuas.

benkn Kak TpUpPOJIHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETHUUHAs CTPYKTypa OelKoB. XMMHUECKHUE CBOWCTBA OEJIKOB: THAPOIIU3,
JeHaTypalys, KaYeCTBEHHbIE PEaKIIMH Ha OEIIKU.

OKCTepUMEHTAEHBIE METOBI U3YUYCHHSI BEIIECTB M MX MPEBpAIllCHUH: Ha0II0IeHNe
¥ OMHCaHWE JEMOHCTPALMOHHBIX OMBITOB: JCHATYypalus OCNKOB TMpU HarpeBaHUM,
LIBETHBIE PEAKIIUU OEIKOB.

BrbicokomosiekyJIIpHbIE COeTUHEHUSI

OCHOBHbBIE TOHATHS XHUMHUU BBICOKOMOJIEKYJIAPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH, CPEIHSS MOJIEKYJISIpHAS Macca.
OcCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJIMMEpU3alus U
MOJIMKOHECHCALIHS.

OKCMEpUMEHTAIbHBIE METOJbI H3yYEHHMS BEHIECTB M HUX MpPEeBpalllCcHU:
O3HAKOMJIEHHE C O00pa3laMu MPUPOJIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeamMeTHbie CBSA3H

Peanuzanus MeXNpEeIMETHBIX CBS3€UM INPU W3YUYECHUM OPraHUYECKOW XHMHUU B
10 kmacce OCyIIECTBISICTCS Yepe3 MCMOJb30BaHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIONINXCS CHUCTEMHBIMU ISl OTACIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: IBIICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHaJU3, CUHTE3, KiIaccu(ukaius, nNepruonIHOCTb, HAOIIOJCHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: Matepus, SHEPTrHsA, Macca, aToM, JJICKTPOH, MOJICKYJia, YHEPTCTUYCCKHUH
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (U3UYECCKUE
BEJTUYHMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocepa, OOMEH BEIIECTB B OpraHU3ME,

dboToCHUHTE3, OMOJIOTUYECKU AKTUBHBIE BEIeCTBA (O€IKHU, yTIEBOIBI, JKUPHI, PEPMEHTHI).

['eorpadus: mMuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE WCKOMAaeMbIe, TOILIUBO,

PECypCHI.
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TexHonorus: IMUOICBBIC IPOAYKTBI, OCHOBBI PAMOHAJIBHOI'O IIUTAHUS, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC 1 KOCMETUYCCKHUC ITPCIIapaThl, MAaTCpUAJIbl U3 HCKYCCTBCHHBIX
N CUHTCTHUYCCKHNX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA
Teopernvyeckne 0CHOBbI XMMHH

XUMHUECKHI 37eMeHT. ATOM. SAApo aroma, H30TOIBI. DIIEKTPOHHAs O000JI0YKA.
DHepreTUYecKue ypOBHH, IMOAYPOBHU. ATOMHBIE OpOWTanmH, S-, pP-, d- DIEMEHTHI.
Oco0eHHOCTH pacipeieNieHus SJIEKTPOHOB MO0 OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBbIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[lepnognueckuil 3axkoH u [leproanueckas cucrema XuMU4YeCcKux nemeHToB [[.U.
MenpneneeBa. CBA3b NEPUOINYECKOr0 3aKoHA U [leproauyueckoil cucTeMbl XUMUYECKHUX
anementoB J[.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHS aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMU
IPOCTBIX M CIIOXKHBIX BEHIECTB IO IpynnaM U NepuojaM. 3HAUCHUE MEPUOIUYECKOTO
3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMUYECKask CBsA3b. BUJIbI XUMUYECKOM CBsI3U (KOBaJICHTHAS
HEMOJISIpHAass M MOJspHas, HWOHHAs, MeTauindyeckas). MexaHu3Mmbl 00pa30BaHMS
KOBAJICHTHON XMMHUYECKOW CBA3U (OOMEHHBIH U JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBSI3b. BaJIGHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTENEHb OKUCIICHUS. MIOHBI: KAaTUOHBI
Y AaHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THUITBI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB
OT THUIA KPUCTAUTUYECKOU PEIIETKH.

[ToHsTre 0 qucnepcHbIX cucTeMax. MICTHHHBIE U KOJUIOWIHBIE PacTBOPbI. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coenuHeHuii. HoMmeHkiatypa HeOpraHUYeCKux
BEIIECTB. ['eHeTMyecKkas CBsI3b HEOPraHWYECKHMX BELIECTB, NPUHAMICKAIIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnueckas peakius. Kimaccudukanmsi XuMUYECKUX PeaKIuii B HEOPTaHUUECKOU
U OPraHMYeCKON XHMUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB, 3aKOH COXPAaHEHUs U
MIPEBPAILECHUS PHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh pEeaKIluu, €€ 3aBUCUMOCTh OT pa3au4HbIX (akTopoB. OOpaTHMbIC
peakuuu. XuMudeckoe paBHoBecue. DaKTOPHI, BIUSAIOIINE HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onekrponutuueckas auccounanus. CunbHble W cialble 3nekTponauTsl. Cpena
BOJIHBIX PAacCTBOPOB BEILIECTB: KHUCIAs, HEUTpajbHas, LeJaouHas. Peakium HOHHOrO
oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
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OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHMsS BEIIECTB M WX IPEBPAILCHHIA:
nemMoHcTpauus  Tabmuy — «llepuoagnueckass cucTeMa  XMMHUYECKHX  DJIEMEHTOB
J.W. MenneneeBa», U3yuyeHUE MOJEIEH KPUCTAINIMYECKUX PEUIETOK, HAOIIOJCHUE U
ONKCAHUE JAEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OIBITOB (pa3jIoKEHUE MEpPOKCUAa
BOJIOPOJIa B IPUCYTCTBHM KaTAJIM3aTOPA, ONPEACIIEHUE CPENbl PacCTBOPOB BEILIECTB
C MOMOIIBK YHHUBEPCAJIBbHOTO HWHIMKATOPAa, PEAKIUH MOHHOrO OOMEHA), MPOBEACHUE
npakTHueckor paboTel «BnusHue pa3nuuHbIXx (PAaKTOPOB HA CKOPOCTh XMMHYECKOM
peaKkuumn».

PacuetHsle 3a1aun.

PacueTsl M0 ypaBHEHUSIM XMMHYECKHX PEAKLMM, B TOM YHCIE TEPMOXUMUYECKHE
pacyeThl, pacyeThl ¢ UCIIOIb30BAHUEM MTOHATHS «MACCOBas T0JIS BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnbl. Tlonoxenue HemeTaiioB B Ilepuoauyeckoil cucteMe XUMHUYECKHUX
sanemenToB J.U. MenzaeneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DPU3HYECKUE CBOMCTBA
HEMETAJVIOB. AJUJIOTPOIUS HEMETAUIOB (Ha MpUMEpPE KHUCIOopoja, cephl, Gocdopa u
yriepoza).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriaepojsa U KpeMHHUsI) U UX COCIUHEHHN (OKCHAOB, KHUCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHU ).

[IprumeHeHnEe Ba)XKHENIIMX HEMETAJUIOB U KX COCMHEHHU.

Meramnbl. Ilomoxkenne wmetaiwuioB B Ilepuoanyeckor CUCTEME XHUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBodcTBa  MeTaioB. CIulaBel  METaJLIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATPUM, Kalui, KaablUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

OO6m1ue cnocoObl MoJTydyeHUs MeTaJIoB. [IpuMeHeHre MeTallJIoB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YUCHHS BEIIECTB U WX MPEBpAICHUN: W3yUCHUE
KoJulekiun ~ «MeTtayibel M CIUIaBbl»,  OOpaslioB  HEMETa/UIOB,  pEIICHHE
OKCIIEPUMEHTANILHBIX ~ 3a7a4y, HaOJIOJICHHWEe U  ONHMCAHWE  JIEMOHCTPAIlMOHHBIX

1 J1abOpaTOPHBIX OMBITOB (B3aUMOACHCTBUE THUIPOKCHIA ATIOMHUHHUSI C PACTBOPAMHU
KHCJIOT | IIEJI0OYeH, KaYeCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJIJIOB).

Pacuernrie 3amaun.

Pacuersl Maccel BeliecTBa WM O0OBbEMa Tra30B IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00beMy OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, PacUeThl
Macchl (00ObeMa, KOJMYEeCTBa BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

Xumusd ¥ KM3Hb. MeKIpeaMeTHbIE CBA3U

Ponp xumum B 0O0€CHEUEHUH DKOJIOTUYECKOM, HSHEPreTUYECKOW U TMHUIIEBOU
0€30I1acCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLINM.
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[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIIAINIAX TPOMBIIICHHOTO MOTYYEHUS
Ba)XKHEHUIIINX BEIIECCTB.

UYenoBek B MUpE BEIIECTB U MATEPUAJTIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPUAIIBI,
KOHCTPYKLIMOHHBIE ~MaTepUaIbl, KpPACKHU, CTEKJIO, KEepaMuKa, MaTepuayibl JJIs
AIIEKTPOHUKH, HAHOMATEPHAJIbl, OPTaHUICCKHE U MUHEPATbHBIC yI0OPCHHSI.

XuMHSIT W 370pOBbE YEJIOBEKAa: IIpaBWja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MacHOTO HMCIOJIB30BaHUS IPENapaToB OBITOBOW XUMHUU B
MMOBCEIHEBHOM KU3HU.

Peanuzaniust MeXIpeaIMETHBIX CBS3€M NMPH HM3YyUYCHHH OOIIEeH M HEOpraHW4YeCKOU
xumMuu B 11 Kjacce OCyIIecTBISETCS Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-
HAay4YHbIX TIOHSTHUWA, TaK W TIOHSTUH, SBISIOUIUXCS CHUCTEMHBIMH ISl OTJIECJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiaccupuKalusa, TMNepUOJUIHOCTh, HAOIIOACHUE, HKCICPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.

du3uKa: MaTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JHEPTeTHUYECCKUM YpOBEHb, BEIIECTBO, TEIO0, 0O0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUECKHE BEJIWYMHBI U €IUHUIIBI UX U3MEPEHUS,
CKOpPOCTb.

buosnorus: kierka, opraHusM, 3KocucTema, onocdepa, Makpo- 1 MUKPOIJICMEHTHI,
BUTaMUHbI, OOMEH BEIIECTB B OpraHu3MeE.

['eorpadusi: MuHEpasibl, TOpPHBIE MOPOJIbI, IOJE3HBIC HMCKOIMAEMbI€, TOIUIMBO,
pPECYpPCHI.

TexHomorusi: XWUMHYECKass MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPUAJIOB,  CEJIILCKOXO3SIMCTBEHHOE  MPOM3BOJICTBO,  IHUIIEBas
MIPOMBIIIEHHOCTb, dapMalieBTHUYECKASA MIPOMBIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX  MpenapaTroB, MNPOU3BOJACTBO  KOHCTPYKUIHMOHHBIX  MAaTEPHUAJIOB,
3JICKTPOHHAS MTPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

®I'OC COO ycranaBnuBaet TpeOOBaHUs K pe3yJIbTaTaM OCBOCHHUS O0yHarOIIMMUCS
oporpamMm cpefaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToaudeckoil OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
pEe3yIbTAaTOB OCBOCHHS MPOTPaMM CPETHEro OOIIEro 00pa3oBaHusl SIBISETCS CUCTEMHO-
NeATEIbHOCTHBIN OIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBHM C CHCTEMHO-JAEATEIBHOCTHBIM IOAXOAOM B CTPYKType
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUsl BBIJICICHBI CIAEAYIOMINE COCTABISIOLINE:

OCO3HaHHE OOYYaIOIMIUMHCSI POCCUUCKONM TpaxIaHCKONM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJu4re MOTUBALMU K 00Y4YEHHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIMXCS PYKOBOACTBOBAaTbCA B  CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, IPUCYIIMMH LETTOCTHON CHCTEME
XUMUYECKOTO 00pa30BaHus;

HaJIM4KMe IPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIEJIN
U CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNIBTATHl OCBOEHUS MPEAMETA « XUMUS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOM M BOCIHUTATEIbHOU JESATENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH U HUJ€alaMH POCCHICKOTO
IPaKJAHCKOTO OOIIECTBA, MPUHATHIMU B OOLIECTBE HOPMAaMHU U IIpaBUJIaMH MTOBEJACHUS,
CHOCOOCTBYIOIIMMHU IPOLIECCAaM  CaMOIIO3HAHUSA, CaMOpPa3BUTHSI W HPaBCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaOLIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  HIpeaMeTa  «XHUMHUSD»  OTpaxaroT
cOPMUPOBAHHOCTh ~ OMbITAa TO3HABATENHOM M  NPAKTHUYECKON AESITeNbHOCTU
oOyyJaroumxcs Mo peagnu3aluy NPUHATHIX B 00IECTBE HEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HaHMUS OOYyYarOUMMHUCA CBOMX KOHCTUTYLUMOHHBIX IpaB U OOS3aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAKY;

IIPEACTABICHHS O COLIMATIBHBIX HOPMaXxX U IIPAaBWJIAX MEXINYHOCTHBIX OTHOILLICHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATEIbHOCTH TMPHU CO3JAHUU YUEOHBIX
MPOEKTOB, PEUICHUH Y4eOHBIX U MO3HABATEJIbHBIX 3a]a4, BBHIMOJHEHHMH XHUMHUYECKUX
JKCIIEPUMEHTOB;
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CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JAPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH;

2) IATPUOTHUYECKOI'0 BOCIIMTAHUA:

IICHHOCTHOTO  OTHOLICHUSI K HCTOPUYECKOMY M  HAy4YHOMY  HAacJEIulo
OTE€YECTBEHHON XUMUM;

YBOKEHHUS K TIPOIECCYy TBOpYECTBA B O00JaCTH TEOPUM W IPAKTHUYECKOTO
NPUMEHCHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHMIXKEHUSI HAyKH €CThb pPE3yJIbTaT
JUTUTEIBHBIX HAOJII0ICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, ITOCTOSTHHOTO
TpyJa YYEHBIX U ITPAKTUKOB;

HMHTEpECa W IO3HABATEIbHBIX MOTHMBOB B IMOJYYEHUHM W TOCJIEAYIOIIEM aHaIU3e
nH(}OpMAITUHU O TEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYAIlMH, CBS3aHHBIC C XUMHUYECKUMH SIBJICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKM CBOMX TOBAPHUILICH C MO3ULIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCJICICTBUN ATUX MOCTYIKOB;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUs LIEHHOCTEN 3/10pOBOr0 M 0€30MacCHOro 00pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY M IICUXUYECKOMY
3JI0POBBIO;

coOJoicHUsT MpaBui 0OE€30MacHOr0 OoOpallleHusi ¢ BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAaHUsl LIEHHOCTU MPaBUJI UHAUBUIYAIBHOTO U KOJUIEKTUBHOIO O€30MacCHOIO
MOBEJECHUS B CUTYAIUSIX, YTPOKAIOUIUX 310POBBIO U )KU3HU JTHOEH;

OCO3HAHMUS TOCIHEACTBUM W HENPUITHS BPEAHBIX MpUBbIYEK (YNOTpeOdseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOTO BOCIUTAHMS:

KOMMYHHKATUBHOW KOMITETEHTHOCTH B y4E€OHO-UCCIICIOBATEIILCKOM IEITEILHOCTH,
0OIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM U IPYTUX BUAAX ACATCIHHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacCTHE B PEHICHUU MPAKTUYECKHX 3a7a4 COIMATLHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

WHTEpeca K TMPAKTHYECKOMY HM3ydeHHI0 Tpodeccuii  pa3IudHOro  Poja,
B TOM YHCJIC HA OCHOBE IPUMCHEHHMS IIPSAMETHBIX 3HAHUH 110 XUMHH,

YBaXEHUS K TPYY, JIIOJISIM TPYyAa U PE3yIbTaTaM TPYA0BON JACATCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIUBHIYaTLHOM TpacKTOpunu 0Opa3oBaHMUsI,
Oynymiel mpodeccuu W peau3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U IMTOTPEOHOCTEH O0IIeCTRA;
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6) 7K0/10rM4eCKOro BOCIUTAHMA:

IKOJIOTUYECKH II€TIECO00pPA3HOTO OTHOIICHHWsS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJO00ATBHOTO XapakTepa OSKOJOTHYECKHX MpoOieM, BIHSHHS
HKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHOM U COLUAILHON CPEIbl;

OCO3HAHMSA HEOOXOIUMOCTH HCIOJB30BAHUSA JOCTIKECHHH XUMUU IS PEUICHUS
BOIIPOCOB PAIIIOHAIILHOTO MTPUPOIOTIOIE30BAHMS;

aKTUBHOTO HENPUATHS JEHCTBUH, MPUHOCALINX BpEA OKPY’KaIOMIeW MPUpPOIHON
cpelne, YMEHHUsI MPOTHO3MPOBATh HEOJArOMPHUATHBIE SKOJOTHYECKHE IOCIEICTBUS
HpeANpPUHIMAEMBIX IEHCTBHIA U MPEAOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTBITa JEATEIHHOCTH SKOJOTHYECKONW HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMH B [T03HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJILHOM NMpAKTUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeMO(hoouu;

7) HEHHOCTH HAYYHOI0 IO3HAHMSA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUs crenu(UKU XUMHUH KaK HAyKd, OCO3HAHMS €€ POoJid B (HOPMUPOBAHUU
pPAlMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBICHHUS 00
OKpY>KalollleM MHUpPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXpAaHEHUSI IPUPOTHOTO PABHOBECHS;

yOEKACHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIsl COBPEMEHHOM [IUBUIIU3AIUU: B €€
T'YMAHUCTHYECKOW HANpPaBJICHHOCTH M BaXHOM pOJM B CO3MaHUM HOBOW 0a3bl
MaTEepPUAIbHONW KYJIBTYpPbI, PEIIEHWU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, SJHEPreTUUECKOU, MUILIEBOM U HKOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTUM MEIUIIMHBI, 00ECTICYEHUN YCJIOBUU YCIEIIHOTO TPyJa U IKOJOTHYECKU
KOM(pOPTHOM JKM3HU KaXJA0TO 4JIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: MOHUMAHUSI CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble
3HAHUA U1 aHaliu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MHUpPAa U MPOUCXOISIINX
B HEM HM3MEHEHU, YMEHHUs JieJIaTh OOOCHOBAHHBIC 3aKJIFOUEHUSI HAa OCHOBE HAyUHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbI0 TTOJYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XMMHUUYECKHUE 3HAHUS IS PEIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBLCKON eI TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHWUW MO XMUMHHU B COOTBETCTBHUM C YKU3HEHHBIMU
MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pasiu4HBIX cdepax mnpodeccruoHaIbHOM
NEeSATETHLHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeTanpeamMeTHbIE pe3yIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUuMUs Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUMMBbIE JU11 (POPMHUPOBAHUSI MUPOBO33PEHHS O0YUAIOLINXCS MEXTUCLIUIUIMHAPHBIE
(MexIpenMeTHbIE) OOILIEHAYYHbIE MOHSITHS, OTpPaXaroUIUe LEJOCTHOCTh HAY4YHOMH
KapTUHbBl MHpa U CHEHU(PUKY METOJIOB MO3HAHMS, HCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax (Marepusi, BEIIECTBO, PHEPIHs, SBJIECHHE, MPOILIECC, CUCTEMA, HAy4YHBIM (axT,
IOPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEIOBaHUE, HAOJIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHHUBEpcajdbHble yueOHbIe JeHcTBHsS (IIO3HABAaTEIbHBbIC, KOMMYHHKATHUBHEIC,
pEryJIATUBHBIE), oOecrnieunBamue GopMUpoBaHue (PYHKIMOHAIBHON TPaMOTHOCTH U
COLIMAJIBHOM KOMITETEHLIMU 00yYarouuxcs;

CIIOCOOHOCTh OOYYAIOLIMXCSl MCIOJIb30BATh OCBOEHHBIE MEXIMCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIIbHBIE YUEOHbIE IEWCTBHS B IO3HABATEIbHON U
COLIMAJIBHOM ITPaKTHUKE.

MeranpenMeTHbIE  pE3yJIbTaThl  OTPAKAKOT  OBJIAJICHUE  II03HABATEIbHBIMM,
KOMMYHUKATHUBHBIMU U PETYJISITUBHBIMUA YHUBEPCAIbHBIMU YUECOHBIMU JIEHCTBUSMU.

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE AeiiCTBHUS
ba3oBble Jjornvyeckue aeicTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATHh U AKTYyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONIPEICIIAT LETN ACATECIBLHOCTH, 3aJ1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTb PE3YJIbTATHI ICATECIILHOCTH C MMOCTABJICHHBIMU LIEISIMU;

MCIOJIb30BaTh IPU OCBOECHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIJICIIATh
XapaKTEpHbIE MPU3HAKU TOHATHN W YCTaHABJIMBATH WX B3aUMOCBS3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIUE TOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIsl KJIAcCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuuii;

YCTAHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKy U3yYaEMbIMHU SIBJICHUSIMU;

CTPOMTH JIOTHICCKHUE PACCYKISHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, I10 aHAJIOTHH),

BBIABJISITh 3aKOHOMEPHOCTHM M MPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMyJIMPOBATH BBIBOABI U 3aKITIOYCHUS;

IPUMEHATh B IIPOLECCE MO3HAHUSA, HCMOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIN, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYecKas (opMyiia, ypaBHCHHE XHMHUYECKOW pPEaKIUU — MpHU
pelieHn y4eOHBIX TMO3HABATENIbHBIX U MPAKTHUUECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC
MOJICJIbHBIE TPEACTABICHUS I BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIUU.
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ba3oBble uccienoBarebCKue 1eHCTBHA:

BJIaJIETh OCHOBAMH METOJ0OB HAYYHOI'O ITO3HAHMS BEUIECTB U XUMUYECKUX PEAKLIUN;

dopMyIupoOBaTh LEAH M 33Ja4d HCCIEJOBAHUS, HCIOJIB30BATh IMOCTABIICHHBIC
U CaMOCTOSATEIBHO C(POPMYJIMPOBAHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA [TO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI THIIOTE3bI 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKIICHUU;

BJIAJICTh HaBBIKAMH CaMOCTOATEJIBHOTO IUNIAHUPOBAHUS Y IIPOBENCHUS YUEHUUECKUAX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUS HAOIIOAAaTh 3a XOAOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATh €ro pe3yibTar, (OopMYyJIUpOBaThH OO0OOIICHUS U
BBIBO/IBI OTHOCUTEJIBHO JOCTOBEPHOCTH pE3yJbTaTOB HCCIEAOBAaHUSA, COCTaBIATH
00OCHOBaHHBIN OTYET O MPOJEIAHHOMN padoTe;

pUOOPETATh OIBIT YYEHUYECKON UCCIIEI0BATEIBCKON U MIPOEKTHOM AESITENbHOCTH,
HPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS.

Pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHUKAX MH(QOpMaMM (HAyYHO-TOMYJIsIpHAs
JuTEpaTypa XMMHUYECKOIO COJAEpX aHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLICHUBATh €€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyJIMpPOBATh 3aIPOCHl U IPUMEHATH Pa3INYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OIPEIEICHHOTO TUIIA;

npuoOperaTh  ONBIT  HMCHOJb30BaHUS  HMH(POPMALMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTHUMAaNbHYIO (OpPMY Mpe/CTaBlIEeHUS HHPOPMALUH
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KAUECTBE CPEJCTBA MpPU pabdOTe C XMMHYECKOU
uH(popManuen: IpUMEHSITh MEXIPEIMETHBIE ((PU3NUECKUE U MATEMATUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJISJHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

3aJ]aBaTh BOIPOCHI 1O CYIIECTBY OOCYXIaeMOW TeMBbI B XOJC AHWAJIOTa /WM
JTUCKYCCHH, BBICKAa3bIBaTh HICH, (OPMYJIHPOBATH CBOM IMPEIIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHCHHS ITPEITIOKEHHON 3a]1a9H,

BBICTYIIaTh C TIPE3CHTAIMECH PEe3yJIbTaTOB TO3HABATCIILHON JCSITEIHLHOCTH,
MOJIy9EHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPW BBITIOJHCHHUH
XUMHYECKOTO DJKCIIEPUMCHTA, MPAKTUYCCKOW pabdOThl IO HCCIICAOBAHUIO CBOWCTB
M3yYaeMbIX BEIIECTB, pealiu3alud YYeOHOTO TpOoeKTa W (OPMYJIUPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHMIA IMyTEM COTJIAaCOBAHMS IMO3UIUH B XOJ€
o0CyXIeHHsI 1 0OMEHA MHEHUSIMHU.
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PeryisiTuBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE NelCTBUA

CaMOCTOSITENIHO ~ IJIAHUPOBAaTh M OCYIIECTBIISITH CBOIO  IMO3HABATEIBHYIO
JCSATENIbHOCTh, OMNpENeNsisi €€ NeMd | 3aJadd, KOHTPOJIMpPOBaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JACHCTBHIA TIPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BhIOMpaTh HanOosiee 3pHEKTUBHBIN CrIOCO0 UX
pEIICHHUS C YY4ETOM TMOTyUEHHUsT HOBBIX 3HAHHI O BEIIECTBAX U XMMHUCCKHUX PEaKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATEIHHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOIPAMMBbI CPEAHETO 00IEro 00pa30BaHUs 110
XUMUU Ha 0a30BOM YpPOBHE OPHEHTHUPOBAHbI Ha OOECIIEUEHHE NPEUMYIIECTBEHHO
o011eo0pa3oBaTeabHON U O0IIEKYIbTYPHON MOATOTOBKH oOyUaromuxcs. OHU BKIOYAOT
cnenuduueckue a1 ydeOHoro mpeaMera «XUMHs» HAaydyHble 3HAHUSA, YMEHUS
U CIIOCOOBI AEMCTBUI 110 OCBOECHHUIO, UHTEPIPETALIMH U PeoOpa30BaHUIO 3HAHUN, BUJIBI
JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS M NPHUMEHEHHMIO 3HAHWM B Pa3IUYHBIX
y4eOHBIX U pPEaJbHBIX XKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XuUMHeH. B mporpamme
110 XUMHHU NPEAMETHBIE PE3YIIbTaThl IPEACTABICHBI IO TOAaM U3yYEHHS.

K xonmy oGydenuss B 10 kjacce mpeIMETHBbIE Pe3yIbTaThl OCBOSHUS Kypca
«Opranuueckas XuMusD»» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O XMMHUYECKOM COCTABJISAIONICH €CTECTBEHHO-
HAY4YHOW KapTHUHBI MHPA, pPOJA XHMHUH B T[IO3HAHUU SIBJICHUW MPHUPOJIBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU TPaMOTHOCTH,
HEOOXOJIMMOM MJI PEIICHUS TMPAKTUYECKUX 3a7a4 U DKOJOTMYECKU OOOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3J0POBBIO U TPUPOIHOM CpEIE;

BJIAJICHUE CUCTEMON XMMUYECKNX 3HAHUW, KOTOPas BKJIFOYAET: OCHOBOMOJIATAIOIIINE
MOHATHS (XMMHUYECKHM DJIEMEHT, aToM, JJEKTPOHHAas 00OJI0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTh, DJICKTPOOTPUIIATSIIFHOCTh, XUMHUYECKasl CBsI3b, CTPYKTypHas ¢opmyiia
(pa3BepHyTas M COKpAIIeHHAs), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepO HBIHN
ckelet, QYHKIIMOHAIbHAS IPYIINa, paJuKail, HU30MEpHs, H30MEPbl, TOMOJOTHUUCCKUM P,
TOMOJIOTH, YTJIEBOJOPOABI, KHCJIOPOA M Aa30TCOJACPKAIME COCAUHEHUS, MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHUs opraHnueckux BemiecTB A.M. byTiepoBa, 3aKOH COXpaHEHHs] MAaCChI
BEILIECTRB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH; MUPOBO33PEHUECKHUE 3HAHMUSI,
JIe)KAIME B OCHOBE MOHMMAHMSI MPUYMHHOCTH M CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUM,
(aKkTOJIOTMYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, NOJyYeHUM U O€30macHOM
WCIIOJIb30BAaHUN BAKHEHIIMX OPraHWMYECKUX BEHIECTB B OBITY W MPaKTUYECKON
NEeSITeIIbHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUW BBIBISATH XapaKTEpHbIE MPU3HAKK TOHATHUH,
YCTAHABIMBATh MX B3aMMOCBA3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME  TMOHSTHUSA
IIPU OMMCAHUU COCTaBa, CTPOCHUS U PEBPAICHUN OPraHUYECKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHHUU HCIONb30BaTh XHMHUYECKYI0 CHMBOJHKY JJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIlEHHOW) Gopmym
OPraHUYECKUX BEIIECTB U YPAaBHEHHI XUMUYECKUX PEAKLNN, U3rOTABIMBATH MOJEIIH
MOJIEKYJl OpPraHMYECKMX BEIIECTB I WUIIOCTPALMM HMX  XMMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMHUPOBAHHOCT, YMEHUW YCTAaHaBIMBATh MPUHAMJIECKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K OMPEIEICHHOMY KIIAcCy/TpyIine
COCIMHEHU  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEpKallue  COCIMHEHHS,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaTh MM Ha3BaHMs [0 CHCTEMaTHYEeCKOU
Homenkiatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX
OpPraHMYECKHUX BEUIECTB (ITUJIEH, IPONUJICH, alleTUIIEH, 3TUIICHIJIUKOIIb, TIULEPUH, (HEeHOM,
(opManbierua, aueranbIeruj, MypaBbUHas KHUCIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAS KHCIIOTA, TJIF0K03a, (PPYKTO3a, Kpaxmall, UEeJIII0JI03a, TTTUL1H);

c(OpMUPOBAHHOCTH YMEHHUSI OTIPEAEIIATH BUIb XUMHUUECKOH CBSI3U B OPraHUUECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

cOPMHPOBAHHOCTh YMEHHUS NPHUMEHATh TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiectB A.M. BbytiepoBa st OOBsICHEHMsSI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh COCTaB, CTPOCHHUE, (DU3UUECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX NPEICTABUTENCH PA3IMYHbBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, ATaH, STUJICH, MPOIMWICH, aleTuiieH, Oytaauen-1,3, MeTuiOyTaaueH-
1,3, OGeH30/1, METaHOJ, 3TaHOJ, ATUJIEHIJIUKOJb, TJIULUEPUH, (EHOJN, aleTalIbIerum,
MypaBbUHAasl M YKCYCHasl KHUCIJIOTBI, IJIFOKO3a, KpaxMmaj, LEJUIFJIO3a, aMHUHOYKCYCHas
KHCJIOTAa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

C()OPMUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTb HCTOYHUKU YIJIEBOAOPOJHOIO
ChIpbs (HEQTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKU U MPAKTHYECKOE
IpUMEHEHHUE MPOAYKTOB NepepadoTKy;

c(OpMHPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUS [0 XUMUYECKUM YPABHEHUSIM
(maccel, oOBeMa, KOJMYECTBA HMCXOJHOTO BEIIeCTBA WJIM MNPOAYKTa PEAKLUHUH I10
M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB
peakiun);

c(hOpMUPOBAHHOCTh YMEHUN BJIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaxX
HAY4YHOT'O MO3HAHMS, UCIOJIb3YEMbIX B XMUMUHU MPU U3YyUYECHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJIO/IeHUE, U3MEpPEHHUE, SKCIEPUMEHT, MOJEINPOBAHHUE), HCIOIb30BaTh
CUCTEMHBbIE XUMUYECKUE 3HAHUS ISl TIPUHATUS PEUICHU B KOHKPETHBIX KU3HEHHBIX
CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

20



chOpMHUPOBAHHOCTh YMEHUW COONIOAATHh TMpaBWia TOJB30BAHMS XUMHUYECKOU
MOCY/101 1 1abopaTOPHBIM 000PYIOBAaHUEM, A TAKIKE MPABHJIa OOPAIIICHHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSIMU IO BBITIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;
chOPMUPOBAHHOCTh ~ YMEHWM  IUIAHUPOBATH W BBIMIOJNHATH  XUMHYECKUN
HKCIIEPUMEHT (TpPEBpaIICHUSI OPTAaHUYECKUX BELIECTB MPU HArpEBAHUHM, MOJyUCHHE
ATUJIEHA U U3YYCHUE €r0 CBOMCTB, KQUECTBEHHBIC PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHaTypalys OeJIKOB MpPHU HarpeBaHWH, I[BETHHIC PEaKIMKM OETKOB) B COOTBETCTBUU
C IIpaBWJIAMH TEXHUKH 0€30MaCHOCTH IIPH OOPAIlIEHUH ¢ BEIIECTBAMHU U Ja0OPaTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YIbTAThl XMMHUYECKOTO 3KCIEpPHUMEHTa B (hopme
3aMKiCH YPaBHEHUI COOTBETCTBYIOLIUX PEaKUUid U (POpMYyIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;
cOPMHPOBAHHOCTh  yMEHUH  KPUTHYCCKA  AHAIU3HPOBATH  XUMHYECKYIO
nH(pOpMaInIo, MOTYyYaeMyI0 U3 Pa3HbIX UICTOYHUKOB (CpeACTBa MacCOBOM MHGOpMAIIUH,
WNHTepHeT U 1pyrux);
c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATh TPaBUiia SKOJIOTUUECKH 11€JIECO00Pa3HOT0
MOBEACHUS B OBITY U TPYJOBOM NIEATEIHOCTH B IEISIX COXPAHEHUS! CBOETO 3J10POBBS
U OKpY’XXaroled MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA YKUBbBIC
OpraHU3MBbl OIPEEICHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK
(npenenbHO  JAOMYCTUMOM  KOHIEHTPAIMM), TOSCHATH Ha MPUMEPAX CIOCOObI
YMEHBILICHUS U IPEAOTBPAILICHUS UX BPEAHOTO BO3ACICTBHS HA OPTaHNU3M YEJIOBEKA;
JUI.  O0y4YarolIUMXCcsi € OrPaHUYECHHBIMA BO3MOXKHOCTSIMU 3J0pPOBbS: YMEHHE
MPUMEHATh 3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METOJIaX [IO3HAHUSA BEIIECTB
Y XUMUYECKUX SIBJICHUM;
JUTSL CJICTIBIX M CJIA00BUSAIINX OOYYaIOIIUXCS: YMEHHE HCIONIb30BaTh pelbedHO
TOYEUHYI0 cucTteMy o6o3HnaueHuit JI. bpaiins gy 3anucu xumudeckux Gpopmyi.

K xoHiry oOyuenus B 11 ky1acce npeIMeTHbIE PE3yIbTaThl OCBOCHUS Kypca «O01mas
Y HEOPTraHUYECKAs] XUMHUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh NIPEACTABICHUI: 0 XUMHYECKON COCTABJISAIONMICH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpA, POJM XUMUHA B T[O3HAHUM SIBJICHUN MpPUPOABI, B
(GbOpMUPOBAHUU MBIILUICHUS U KYJBTYPhI JUYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH,
HEOOXOJIMMOM MJI pEeILICHUsS] MPAKTHYECKUX 3a7ad M IKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3J0POBBIO U IIPUPOAHOM CpELIE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUM, KOTOPAS BKJIIOYAET: OCHOBOIIOJIATAIOIIIE
MOHATUS (XUMUYECKUN DJIEMEHT, aTOM, HM30TOM, S-, pP-, d- DAJIEKTPOHHBIE OpPOUTAIU
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJIIPHBIN o0beM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHUS, XUMUYecKash CBs3b (KOBaJICHTHas,
HMOHHAasl, METAJUTMYECKasi, BOJOPOAHAs ), KPUCTAININYECKAs! PEIIETKA, TUIIbI XUMUYECKUX
peaKuuii, pacTBOP, IEKTPOJIUTHI, HEJECKTPOJIUTHI, SJIECKTPOJIUTHYECKAS TUCCOLIUALINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM peakluu, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS AJICKTPOJIUTHUYECKON JIUCCOIMALINH,
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nepuoanueckuii 3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHHUS] MAcChl BEILECTB, 3aKOH
COXpaHEHUSI U MPEBPAILEHUS PHEPTUU MPU XUMUYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN $S3bIK XHMHH, MHPOBO33PCHUECKUE 3HAHMS, JICKAIIUE B OCHOBE
MOHUMAHUS TPUYUHHOCTA M CHCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOIOTHICCKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYUYEHUH U O€30ITaCHOM HCIIOIb30BaHUN BAXKHEHIIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU JIEATETbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TIOHSATHUH,
YCTAaHABIMBAaTh HX B3aWUMOCBA3b, HCIIOJb30BaTh COOTBETCTBYIOIIME  IOHSTHUS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

chOpMHPOBAHHOCT, YMEHHUW MCIOJIb30BaTh XUMHUYECKYIO CUMBOJMKY  JUIs
cocTaBiieHHs (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIMA, CUCTEMATHYECKYIO
HoMeHknaTtypy (IUPAC) u TpuBHalbHBIE Ha3BaHHUS OTJEIBHBIX HEOPraHUYECKHUX
BEIIECTB (yrapHbIi ra3, yrieKuciblii ra3, aMMuak, raiieHasi u3BeCTh, HeralieHas U3BECTb,
UTHEBAS COJla, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUW OIpPEAENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAUMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMMUYECKOM CBS3U
(KoBaJICHTHasi, HWOHHAs, MeETaJUIMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BElIeCTBa (aTOMHasl, MOJICKYJIsIpHAsi, HOHHAs,
MeTaNInYecKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMUYECKHX
BEIIECTB IO HUX COCTaBYy K OMNPEACIICHHOMY KJAacCy/Tpymnie COeAMHEHUU (TIpoCThie
BEIIIECTBA — METaUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS, KHUCJIOTHI, aM(pOTEpHbIC
TUAPOKCUIIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHMI PACKPBIBATH CMBICT Mepuoauueckoro 3akona JI.U.
MenneneeBa W JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYI0, OOBACHUTEIBHYIO U
POTHOCTHYECKYIO (DYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoamdeckoid cuUCTEMbl XUMUYECKHUX
sanemenToB [[.U. MenneneeBa, UCIIONIb3Ys TOHATUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAITIH,
«QHEPTreTUYECKUE YPOBHW», OOBSICHATh 3aKOHOMEPHOCTH MW3MEHEHUSI CBOWCTB
XMMHUYECKUX BJIEMEHTOB M MX COCIUHEHUU IO mepuoaaM M rpymnmnam llepuoamueckont
CUCTEMBI XUMHYECKUX dJieMeHTOB J/[.11. MeHaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEepU30BaTh (OMHUCHIBAThH) OOIIME XUMHUUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BEHIECTB  PA3JIMUYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMM  BEIIECTBAMU
C IOMOIIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIUU TI0
Pa3JIMYHBIM ITPU3HAKaM (YUCITY U COCTaBY pearupyrolux BEIIecTB, TEIIoBoMy b deKTy
peakIuy, W3MEHEHHUIO CTETNeHeW OKHUCJICHUS DJIEMEHTOB, OOpaTUMOCTH pPEaKIIHH,
y4acTHIO KaTaau3aTopa);
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c(OpMHPOBAHHOCTh YMEHUN COCTaBIIATh YPABHEHMS PEAKUUN Pa3IMUHbIX THUIIOB,
MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEaKIINil HOHHOTO 0OMEHA, YUUTHIBAsI yCIOBUS, IPU
KOTOPBIX 3TH PEAKIIMHU UAYT JI0 KOHIIA;
chOpPMHPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  pEaKUUH,  MOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB Pa3IMUYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;
chOpPMHPOBAHHOCT, ~ YMEHHH  pacKpblBaThb  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca ATUX
peaKLui;
c(hOpPMHPOBAHHOCTh YMEHHUH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);
c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKUE MTPOLIECCHI, JISKAIINE B
OCHOBE TMPOMBIIICHHOTO TIOJIYYEHMs] CEpPHOM KHCJIOTH, aMMHaKa, a TaKxke
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIAX U IKOJOTUYECKUX
npobJieMax XUMHUECKOTO MPOU3BO/ICTBA;
c(hOpPMHUPOBAHHOCTH YMEHHM MPOBOJIUTH BHIYUCIICHHS C UCIIOJIH30BAHUEM MTOHSITHS
«MaccoBas JI0JIsl BEeIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIIEHUH Ta30B IPU XUMUYECKHUX
peakiMsIX, MacChl BEIIeCTBa WM 00beMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00beMy OJHOTO U3 YYaCTBYIOIIUX B PEaKIMU BEIECTB, TEIIOBOTO A dekTa
pEaKuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IPEBPALICHUS U COXPAHECHHUS
SHEPIUY;
c(hOPMUPOBAHHOCTh YMEHUN COOJIIOATh MpaBWIa TMOJB30BAHUS XUMHUYECKOU
MOCY/101 U 1abopaTOPHBIM 000PYIOBAaHUEM, A TAKIKE MPaBHJIa 0OpAIIEHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIMSAMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OTBITOB;
chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBINIOJIHATH  XMUMHYECKUN
OKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIIa BOJOPOAAa B TPHUCYTCTBUU KaTallM3aTopa,
OTpeieSICHUE Cpeibl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOIO WHIUKATOPA,
BIIUSTHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU PEaKIIUU, PEaKIIui HOHHOTO
oOMeHa, KaueCTBEHHBIE peaKlMK Ha CyJb(]aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHUSI, pEIIEHUE KCIIEPUMEHTANIBHBIX 3aj1a4 o TeMaM «MeTamib» u «Hemeranibny)
B COOTBETCTBHUU C MPABIIAMH TEXHUKH 0€30MMaCHOCTHU TIPH O0OpAIllEeHNH C BEIECTBAMU
u  j1abopaTOpHbIM  O0OpYAOBaHHEM, TMPEJACTABISATh  PE3YJbTaThl  XUMHYECKOTO
OKCTIepUMEeHTa B ¢GopMe 3alMuCHd  ypPaBHEHWH COOTBETCTBYIOIIUX  PEAKIMHA U
dbopMyIIHpPOBaTH BHIBOBI HA OCHOBE ATUX PE3YJIbTATOB,;
chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
uHpopMalMio, TOJIyYaeMyr U3 pa3HbIX HMCTOYHHUKOB (CpeACTBa  MacCOBOM
KOMMYHUKaIuu, THTepHeT U apyrux);
c(hOpMHUPOBAHHOCTh YMEHHI COOIOAATH MPaBHIIa IKOJIOTHYECKH 1EIECO00pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOU ACATEIBLHOCTU B LEJISIX COXPAHEHUSI CBOETO 3JI0POBBS
U OKpY’KaroIlel MpUpPOTHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS Ha >KUBBIC
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OpraHu3Mbl ONPENEJIEHHBIX BEIIECTB, NOHMMas cMbica nokazarens [IJIK, noscHsaTs Ha
puMepax CrnocoObl YMEHBIICHHUS W NPEIOTBPAIICHHUS MX BPEIHOIO BO3IEHCTBUSA Ha
OpraHH3M YEJIOBEKA;

Uit 00yYaroumxcsi € OTPaHUYEHHBIMM BO3MOXHOCTSIMH  3JI0POBbs: YMEHUE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JOCTYINHBIX METO/JaX T[IO3HAHHUA BELIECTB
Y XUMHUYECKUX SIBJICHMIA;

JUTISL CIIETIBIX M CIA0OBUASIIMX OOYYAIONIMXCS: YMEHUE HCIOJb30BaTh pPelbedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHu JI. bpaiins Ay 3anucu xumudeckux Gopmyi.
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TEMATHYECKOE INIAHUPOBAHUE

Oenepanbhas padouas nporpamma | Xumus. 10—11 kmaccet (6a30BbIi ypOBEHb)

10 KJIACC
HanmenoBanue
No KommnuecTtBo OCHOBHBIE BUJIBI A€ATEILHOCTH
pa3ziesioB U TeEM [IporpammHoe conepxaHue
/n YacoB oOydJaronmxcs
y4eOHOTro npeaMera

Pa3zgea 1. TeopeTnyeckne 0CHOBbI OPraHU4eCKON XMMHUH

1.1 | IIpenmer 3
OpPraHUYECKON XHUMHUHU.
Teopus crpoeHus
OpPraHUYECKHUX
COCTUHEHUN

A.M. BytnepoBa

[IpenMeT opraHn4ecKor XUMUU:

€€ BOBHUKHOBEHUE, PA3BUTHE

Y 3HAUYCHHE B MOJYYCHUU HOBBIX
BEILIECTB U MATEPUAJIOB.

Teopus cTpoeHHSI OpraHUYECKUX
coenuHenuii A.M. byTtieposa,

€€ OCHOBHBIE MOJIOKCHUS.
CrpyktypHbIe HOPMYIIbI OpraHUYECKUX
BemecTB. ['omonorus, nsomepusi.
XuMUYecKas CBA3b B OpPraHUYECKUX
COEMHECHUSX: KPATHBIE CBSI3H,

G- U TT-CBSI3H.

[IpencraBnenue o KIaccupuKrauu
OpraHUYECKUX BEILECTB.
Howmenknatypa oprannueckux
COEIMHEHUH (cHUCcTeMaTHYecKas)

Y TPUBHATIBHBIC HA3BAHUS BAXKHEHTITNX
MpEACTABUTENEH KIAaCCOB OPTraHNUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUM (BBISBIISITH KX XapAKTEPHBIE
MIPU3HAKH ), YCTAaHABIIMBATH UX
B3aMMOCBSI3b.

[IpuMEHSTh MOJIOKEHHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BEILIECTB

A. M. bytnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUSI.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIleHHOH ) (popMyJT OpraHuIecKuX
BELIECTB.

OrnpenensiTh BUIbI XUMUUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPTaHUYECKHUX
COCIMHCHUSIX.

PackpsIBaTh poJib OpraHM4ECKON XUMHUHU
B IPUPOJIE, XapaKTEpU30BaTh €€
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Oenepanbhas padouas nporpamma | Xumus. 10—11 kmaccet (6a30BbIi ypOBEHb)

JKCIepUMeHTAIbHbIE METO/IbI
M3YyYeHUsl BellleCTB U UX NMpeBpalleHuii:
* JleMOHCTpauu:

O3HaKOMJICHHE C 00pa3iamMu
OpPTaHUYECKUX BEIIECTB  MaTepUaIaMU
Ha MX OCHOBE;

OTIBITHI 110 TIPEBPAILICHUIO
OpPraHWYECKUX BEIECTB MPU HATPCBAHUH
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

* JlabopaTopHbIE OMBITHI:
MOJIETTUPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HA4YCHHE B )KM3HH YECIOBEKA,
WJUTFOCTPUPOBATH CBSI3h C IPYTUMH
HayKaMH.

HaOmronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI; POBOJIUTH
1 OIIMCHIBATH JIAOOPATOPHBIC OMBITHI

1 TIPaKTUYECKHE PAOOTHI

Hroro no pazgeny

Paszgea 2. Yruesoaopoasl

2.1 | IlpenensHbIC AJIKaHBI: COCTaB U CTPOEHUE,
YIJIEBOLOPOIBI — TrOMOJIOTUYECKHN psiA. MeTaH v 3TaH —
AJIKaHbI MPOCTEHIIINE TPEICTABUTENN AJIKAHOB:

COCTaB, XUMHUYECKOE CTPOEHHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaXO0XKJEHUE B IPUPOJE, ITOTYyUEHUE
Y IPUMEHEHHE

2.2 | HempenenbHbie AJIKEHBI: COCTaB U CTPOECHHUE,
YIJIEBOAOPOBL: TOMOJIOTUYECKUH Psifl. DTUIIEH —

AJIKCHBI, aJIKaJJUCHHI,
AJIKMHbI

[IPOCTEUILINN ITPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOEHHE,
(duznyeckue U1 XUMUYECKHE CBOMCTBA

PackpbiBaTh CMBICIT U3y4aeMbIX
MTOHATHH (BBISIBIIATH MX XapaKTEPHBIE
MIPU3HAKH ), yCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHE ITOHATHS

MIPY OTIMCAHUU COCTaBa, CTPOCHUS

Y MPEBPALICHUN OPTaHUYECKUX
COEIUHCHUM.

Hcronb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSI COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIleHHO) (hopMyJT OPraHUYECKHUX
BELIECTB.
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(peakuuu TuIpUpPOBaHUS,
rajioreHUpPOBAHMS, THIPATALIUH,
OKHCJICHUSI ¥ TIOJIUMEPU3AITUHN )
HaxXO0JIEHUE B IPUPOJE, MOTyUCHUE
U TIPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3

1 MeTWIOyTaaueH- 1,3, xuMmuueckoe
CTPOCHUE, pEaKIM MOJIUMEpHU3aIiH,
pUMEHEHUE (1151 CUHTE3A
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U pe3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUIN PSI.
ALIETHIIEH — IPOCTEUIINN
MPEJCTABUTENh AJIKUHOB: COCTAB,
XUMHYECKOE CTPOCHHE, (PU3UIECKUE
U XMMUYECKHE CBOMCTBA (pEeaKuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUpaTaliy rOpeHus ), HaxX0XKJICHUE
B IIPUPO/IE, TIOJIyYEHHE U IPUMECHECHHE

23

Apomarnyeckue
YIJIEBOAOPOBI

ApeHbl: 6EH30J1 ¥ TOTYOJl, COCTAaB,
XUMHUYECKOE CTPOCHUE MOJIECKYIT,
bu3nyuecKkre U XUMHUYECKHUE CBOWCTBA
(peaxkuuu rajJjoreHUpOBaHUS

Y HUTPOBAHUS ), TIOTyUYEHUE

U IpuMeHeHne. Biusiane 6eH3oma

VYcranaBnuBaTh NPUHANIECKHOCTD
BEILIECTB K OMPEICIICHHOMY KJIACCy
YIJIEBOJIOPOJIOB IO COCTABY

U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHYECKONH HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX IIPEJCTaBUTEIICH
YIJIEBOJOPOIOB.

Onpenensite BUAbI XUMUYECKOU CBSI3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3H.
XapakTepru3oBaTh COCTaB, CTPOCHUE,
npUMEHEHUE, PU3NIECKHe

1 XUMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CITOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3TUYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, TaHa,
ATWJICHA, alleTUIIeHa, OyTanuena -1,3,
OeH30J1a, TOJIy0JIa).

BbISIBISITE TEeHETUUECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
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Ha OpraHu3M 4esoBeka. [ eneTnueckas
CBS3b YIJIEBOJOPOJIOB

24

[Ipuponnsie
HUCTOYHUKA
YTIEBOJOPOJOB U X
nepepadoTka

[Tpuponsiii ra3. [lomyTHbie HEPTSIHBIE
rasel. HeTp 1 ee mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHH,
Karanutuyeckuid). [TpoayKTel
nepepaboTKU HEPTH, X TPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBI yroJib ¥ TPOAYKTHI €70
nepepadoTKH.
JKCIepPUMEHTAIbHbIE METOIbI
N3y4eHHs BellecTB
U MX IIPpeBPaLlCHHA:
* JleMOHCTpaLuu:

koJuiekiuu « Hedte» u «Yromby;
[IBuneodparment «Bykanuszaips
PE3UHBD.
* JlabopaTopHbIE OMBITHI:
[JkauecTBEHHOE OIPEIEIICHNE YIIIEPOa
Y BOJIOPOJIa B OPraHUYECKHUX
BEIIECTBAX;
[JloznakomiieHHe ¢ oOpas3iamMu
MJIACTMACC, KAYYYKOB M PE3UHBL;
[IMOneIMpOBaHNE MOJIEKY.JT
YIJIEBOJOPOIOB U
raJOreHONPOU3BOIHBIX.

peaKuui C UCIIOIb30BAHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu3oBaTh HCTOYHUKHU
YIJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
NPUPOIHBIN ra3, yrojib), CIocoObl UX
nepepadoTKU U MPAKTUYECKOE
IIPUMEHEHUE TI0Jy4aeMbIX POAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0JIEHUE U ONMCAHNE XUMUYECKOTO
sKcIepuMeHTa (1ab0paToOpHbIE ONBITHI
U TIPaKTUYECKHE PabOTBhI).

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B JIabopaTopuu

MIPU UCTIOJIB30BAHUM XUMHUYECKOU
Nocyzbl ¥ 000pYyIOBaHUS, a TAKKe
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB
U MIPAKTUYECKUX PAOOT M0 MOTYUYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yIbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOIIUX PEAKIUI
Y JIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BHIYUCIIEHUS

JUTSL OIPEIETICHUS] MOJIEKYJISIpHOM
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* [IpakTueckue padOThI:

Ne 1. [Tonydenue sTunEHa U U3yUEHUE
€ro CBOKCTB.

* Pacuernsle 3amaun:

[Jonpenenenre MOJIEKYISIPHON
(GhopMyJIbI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

[JpacueTsl IO ypaBHEHUIO XUMUUYECKOU
peakiuu

(bOopMyITBI OPTaHUYECKOTO BEIIEeCTBA,
110 YPaBHEHHIO XUMUYECKOUN PEAKLIUU.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILIECTBIIATH CBOIO MIO3HABATEILHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4JacTue B IpyNInoBoil yueOHOU
JESTENbHOCTH

Hroro no pasaery 13
Pa3znen 3. Kuciiopoacoaepakamnue oprann4ecKue CoOeuHeHUsI
3.1 | Couptsl. @eHon 3 [IpenenpHbIE OTHOATOMHBIE CITUPTHI: PackppIBaTh CMBICIT N3y4aeMbIX

METAHOJI ¥ ATAHOJI, XUMHUECKOE
cTpoeHue, (U3NYECKUE U XUMUUECKUE
CBOMCTBA (peaKu ¢ aKTUBHBIMU
METaJIJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBs13b. PU3HOIOTUYECKOE JECUCTBUE
METaHOJIa U 3TaHOJIa HA OPTraHU3M
YeJioBeKa.

MHOroaroMHbI€ CIIUPTHI: STUIIECHTIIUKOIIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOAEICTBHE CO MIETOUYHBIMU
METAJIJIAaMU, KAUECTBEHHAS PEaKLIMs

Ha MHOT'OATOMHBIE CITUPTBHI).

NOHATUH (BBISIBIISATH UX XapaKTEpHBIE
PU3HAKH ), YCTAaHABIUBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATHUS

MIPU OMTUCAHUHU COCTaBa, CTPOCHHSI

Y TIPEBpAIICHUN OPTaHMYECKUX
COEIUHCHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM,
COKpAILEHHOW) POpPMYJT OPraHNYECKUX
BEIIIECTB.

YcTaHaBiIMBaTh MPUHAJIEKHOCTD
BELIECTB K OIPEJEIEHHOMY KJIaccy
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DU3HOJIOTUYECKOE ICVCTBUE

Ha OpraHu3M 4denoBeka. [[pumenenme
TIIUIEPUHA U STUIICHTITKOJIA.
®enoi. CTpoeHre MOJEKYJIbL,
busnvyecKre 1 XUMUIECKHE CBOHCTBA
dbenona. TokcuuHoCTh (PeHOIIA, €ro
($hU3M0I0TNYECKOE JICUCTBUE

Ha OpraHusMm uesoBeka. [I[pumenenue
dbeHomna

3.2

AJbIETUIbL.
KapOoHOBbIE KHCIIOTHI.
Cnoxxnble 3(UpBI

Anpaerunbl: GopMalibIeru

Y AlIETAIIBJIET U, XHMHYECKOE
CTpoeHHe, (U3NYECKUE U XUMUUECKUE
CBOMCTBA (pEaKIMU OKUCIICHUS

Y BOCCTAHOBJICHMUSI, KAUECTBEHHbIC
peakium), NoJIy4YeHue

U TIPUMEHEHUE.

OJIHOOCHOBHBIE TIPEJECTbHBIC
KapOOHOBBIC KUCIIOTHI: YKCyCHAs
KHUCJIOTA, XUMHUUYECKOE CTPOCHHE,
bU3MYeCKre U XUMUYECKHUE CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKITUs
TEpUPUKALINN), TOTTyUCHHE

u npuMeHenne. CTeapruHoBast

1 OJICMHOBAs KUCJIOTHI KaK
MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHCJIOT.

MpbLta Kak CoH BBICIITUX KApOOHOBBIX

10 COCTaBY M CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATHYECKON HOMEHKJIATYpPE;
MPUBOJAUTH TPUBUAIILHBIC HA3BAHUS
OTJICJIBHBIX MIPEICTaBUTENICH
KHUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3NIECKHE

U XUMHUYECKUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYUYEHUSI TUTUYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
KHUCJIOPOACOIEPKALIUX COCTUHEHUIN
(MeTaHoOJIa, 3TaHOJA, IIIULEPHUHA,
dbenona, hopmanbaeruia,
aleTanbAeThuIa, YKCYCHON KHUCTIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
IEJUTIOJIO3bI ); BBISIBIIATH T€HETUYECKYIO
CBSI3b MEXKIY HUMU U IOATBEPKAATh €€
HaJMYHUE YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuchIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTepHU30BaTh UX 3HAUCHHE

JUISL )KA3HEACSITENIbHOCTA OPraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3EHCTBUS
Ha KMBBIE OPTaHU3Mbl OIPEICTICHHBIX
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KHCJIOT, UX MOIOILIEE IEUCTBUE.
CrnosxHble 23UpbI KaK MTPOU3BOJIHBIC
KapOOHOBBIX KUCJIOT.

[M'uaponu3 caoxHbIX 3(PUPOB.

2Kuipbl Kak IPOU3BOJHBIE MIUIEPUHA
Y BBICIIUX KapOOHOBBIX KUCJIIOT.
I'maponns )xupos
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YrieBoanl

VYrneBojibl: cocTaB, Kilaccudukanus
yIJIEBOJIOB (MOHO-, IH-

U nosicaxapusl). [roko3a —
IIPOCTENIINI MOHOCAXapHI:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbL,
¢du3nyeckre 1 XMuMUYECKHE CBOMCTBA
TIFOKO3BI (B3aUMOJICUCTBHE

c rugpokcuaom menu(Il), okucnenue
aMMHAa4YHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccranoBneHre, OpokeHUE
IJIFOKO3bl), HAXOKJCHHUE B IPUPOJE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOrn4ecKas
POJIb B KU3HEIEATEIILHOCTH OPraHU3Ma
yenoseka. dorocunTes. Gpykrosa Kak
U30MEp TIIFOKO3BI.

Caxapo3za — mpeICTaBUTEIIb
JUcaxapuioB, TUIPOJIU3 Caxapo3bl,
HaXOXKJEHUE B IPUPOJIE U IPUMEHEHHE.
Kpaxmai u nemnonosa Kak NpupoIHbIE
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATh
Ha IpUMepax CrocoObl YMEHBIICHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0/ICHUE U ONTUCAHUE XUMHUUYECKOTO
AKCIIepUMeHTa (J1a00paTOPHBIE OMBITHI
U TIPAKTUYECKUE PabOTHI).

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOIB30BAaHUU XUMHUYECKOM
MOCY/IbI U 000PYI0BAHMUSI, & TAKKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJIHEHUSI JTAOOPATOPHBIX OIMBITOB

Y MMPAKTUYECKUX paOOT IO MOTYyUESHUIO
Y M3YUYEHHIO OPTaHUYECKUX BEIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (hopme 3amnucu
YPaBHEHUM COOTBETCTBYIOIIMX PEAKIUN
U JIeJIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BHIYUCIICHUS

JUTSL OTIPEICIICHUSI MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
M0 YPAaBHEHHUIO XUMUYECKOHN PeaKiuu.
CaMOoCTOSATENBHO MJIAHUPOBATH
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U [IEJUTIOI03bI, (PU3HUECKUC

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponu3, KaueCTBEHHAS PEeaKIUs

C HOJIOM).

JKCNepUMEHTAILHbIE METOAbI
U3Yy4YeHMs BellleCcTB M UX NMpeBpallleHuii:
* JlabopaTopHbIE OMBITHI:

TOPEHHE CITUPTOB;
[/B3aMOJIEVICTBHE TTIULIEPHHA C
rugpokcuaom meau(Il);
[JKayeCTBEHHBIE PEAKIINHU AJIbJIETUIOB
(OKHCIIEHHE aMMUAYHBIM PACTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

B3aMMOJICHCTBUE Kpaxmaia ¢ HOJ0M.
* [IpakTrueckue pabOThI:

No 2. CBoiicTBa pacTBOpa yKCYyCHOM
KHUCJIOTHI.

* PacuerHnslie 3anaun:

[Jonpenenennre MOJIEKYISIPHON
(bopMyJTBI OPraHUIECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB U 110 Macce
(00BeMy) TPOTYKTOB CTOPAHUS;
[JpacueTsl 10 ypaBHEHUIO XUMUYECKON
peakuuu

Y OCYUIECTBJISTH CBOIO IMO3HABATEIBHYIO
JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4JacTue B IpyNInoBoil yueOHOU
JEATETbHOCTH

Hroro no pazgeny

13
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Pa3znen 4. A3oTconepskaniue opraHunvecKne coeJuHeHn st

4.1 | AMUHBI.
AMUWHOKHUCIIOTEL.
benkn

3

AMUHBI: METWJIAMHUH — TPOCTEHILIAN
MPEJICTABUTENIL AaMUHOB: COCTAaB,
XUMHYECKOE CTpOeHHUE, (PU3nUecKue
U XUMHUYECKHE CBOMCTBA (peaKkiuu
C KMCJIOTAaMH U TOPEHMUS ), HAXO0XKICHUE
B NIpUpoAc. AMUHOKHUCIIOTHI KaK
aM(pOoTepHbIC OPTaHUYECKUE COCTUHEHUSI.
DU3NYECKNE U XUMUYECKHIE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornueckoe 3Ha4€HNE aMUHOKHCIIOT.
CuHTEe3 MenTUa0B.
benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpyKTypa O0enKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JIeHATypallusl, KaUeCTBEHHBIC PEaKIIUU
Ha OeJIKH.
JKCcNePpUMEHTAIbLHbIE METOAbI
U3y4YeHUusl BellleCTB U UX NMpeBPalleHuii:
* JlemoHCTpaIuu:

JIeHaTypalys OeJIKOB IPU HarpeBaHUU;

I[BETHBIE PEAKIINH OCIIKOB

PackpeIBaTh CMBICIT H3yYaeMbIX
MOHSATUH (BBISBIISITh UX XapaKTEPHBIC
MIPU3HAKK ), YCTAHABJIUBATh UX
B3aHMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIUE OHSATHUS

MIpY OMKCAHUU COCTaBa, CTPOCHUS

Y TIPEBpAICHUN OPraHuYECKUX
COCIUHEHUM.

Hcnosnb30BaTh XUMUYECKYIO CHMBOJIMKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpAILIEHHOMN ) (hOpMyJT OPraHUYECKHUX
BEILIECTB.

OnpenensiTb MPUHAIEKHOCTD BEIIECTB
K OMpEACIICHHOMY KJIaccy M0 COCTaBy
Y CTPOCHMIO, Ha3bIBaTh UX

110 CUCTEMATHYECKONH HOMEHKJIATYpE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTACIBHBIX MIPEJICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHMUE,
npuMeHeHue, GU3NIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYUYEHUST TUTTUIHBIX
MPECTABUTENICH a30TCOACPIKAIINX
COCIMHEHMH (MeTHUIaMUHA, TIUIMHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB; MOSICHSTh
Ha MIpUMEpPaxX 3HaUCHUE OEIKOB

JUIsl OpraHr3Ma 4YeJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HAOJI01aTh

Y OIKCHIBATH JICMOHCTPAIIMOHHBIN
AKCIIEPHUMEHT.

CamMoCTOSTENBHO MIAHUPOBATH U
OCYUIECTBIISITH CBOIO ITO3HABATENIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpynmnoBoil yueOHoH
JeSATeTLHOCTH

Hroro no pazgeny

3

Pazn

eJ1. 5. BeicokoMOJIeKyJISpHbIE COeIMHEHUSA

5.1

IItacTmaccsl.
Kayuykun. Bosmokna

2

OCHOBHBIE MMOHSITHUSI XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM:
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpU3aIiU, CPETHSS
MoJeKyJsipHas macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH — MOJIMMEpU3aLHUs U
MOJIMKOH/ICHCALUSL.

[TnacTmacchl (MOIUATHIICH,
MOJIMIPONUIIEH, TOJMBUHWIXJIOPHUI,
noaucTupott). HarypaibHbIii

Y CUHTETUYECKUE KayUyKH

Bnanetrs nzydyaeMbIMU XUMHUECKUMHU
TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MMOHSITUHN U MPUMEHSITH 3TH
TIOHSITUS TPU ONMMCAHUM COCTaBa

U CTPOEHUS BLICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIIECTB,

TSl OOBSICHEHUS OTJIECBHBIX (PAaKTOB

U SIBJICHUMH.

Hcnonp30BaTh XUMUYECKYO CUMBOJIMKY
JIJIS1 COCTABJICHUS CTPYKTYPHBIX (hOpMYJT
BEIIECTB U YPABHCHUM PEAKLUN
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
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(OyTaMeHOBBI, XJIOPOIPEHOBBIN
Y U30IPEHOBBIN). BonokHa:
HaTypaJbHbIE (XJIONOK, IIEPCTh, LIEJIK),
HCKYCCTBEHHBIE (alIl€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KarpoH
Y JIaBCaH).
JIKCIEPUMEHTAIbHbIC METOAbI
M3Y4YeHMS BelleCTB M UX NMpeBpaLleHnii:
* JleMOHCTpanuu:

O3HaKOMJIEHHE C 00pa3laMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, Kay4dyKOB

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HaunboJiee pacpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE

B Pa3JIUYHBIX OTPACIISIX.
Mcrnose30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI O3HAHUS — HAOIIOATh

Y OIIUCBIBATH JIEMOHCTPALOHHBIN
AKCIIEPUMEHT

Hroro no pazgeny 2
OBHIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KVIACC
HaumenoBanue
No KommuecTtBo OCHOBHBIE BUEI A€ATEIILHOCTH
pa3zeiioB U TEM [IporpamMmMHOe cojiepxaHue
m\i 4acoB 00y4aronmxcst
y4eOHOro npeamera

Paznen 1. Teopernueckne 0CHOBbI XUMUM

1.1

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH 1
[Tepnoanueckas
CHCTEMa XMMHUYECKHX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumnyecknii aneMeHnt. AtoM. Cocras
aToOMa, N30TONBL. DJIEKTPOHHAS
0001104Ka. DHEPreTUYECKHE YPOBHH,
OTypOBHHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f~-3nemeHThl. OCOOEHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

110 OpOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIIIUX MEPUOIO0B. DJICKTPOHHAS
KOH(UTYypaIusi aTOMOB.
[lepunoguueckuii 3aK0H

151 HepI/IO)II/I‘IeCKaH CHUCTEMA XUMHUYCCKHUX

anemenToB 1. 1. Menpaeneena.
CBs3b IEPUOUYECKOTO 3aKOHA

u [lepuoauueckon CUCTEMBI XUMHUYECKUX

3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUsI CBOMCTB XUMUYECKUX

3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX

1 CJIOKHBIX BCHICCTB I10 I'pyIiram

U IICpuogam. 3HaueHHne MNEPpUOAUYCCKOTO

3aKOHAa U CUCTCEMbI XUMHNYCCKHNX

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUM (BBISBJISITH KX XapaKTEPHbIE
MIPU3HAKH), YCTAaHABIIMBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUYECKOTO
3akoHa 1. . MenneneeBa

U ICMOHCTPUPOBATH €T0
CHUCTEMATHU3UPYIOIILYIO,
0OBSICHUTEILHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh FIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHUYECKUX
3JIeMEHTOB 1—4 epuo10B, UCIOJIB3YS
MOHSATUS S-, P-, d-3TICKTPOHHBIC
opOuTaNIH, SHEPreTUYECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX
JIEMEHTOB U UX COCTMHCHUN

o MepuojaM U rpymnmnam
[Teprnoguueckoi CUCTEMBI

J1. 1. MenpeneeBa
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anemeHToB JI.1. Menaeneena

B Pa3BUTUU HAYKH.
JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHHUs BellleCTB U UX MPeBPAIlleHHIA:
* JleMOHCTpauu:

Buaer Tabmun «Ilepuoaunaeckast
CHCTEMa XUMHYCCKHUX JIEMEHTOB

J.1. MenneneeBa»

1.2

Crpoenue BemecTna.
Mmuoroo6pasue
BELIECTB

CTpOGHI/IG BCIIICCTBA. XMMUYECKAas CBSI3b.

Buel (koBasieHTHAs! HETIOJISIpHAs

U MOJISIpHAS, HIOHHAS, METAJUTMYECKast)
U MEXaHU3MbI 00pa30BaHUsI XUMUYECKOM
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas CBA3b.
BanenTHOCTS.
DIEeKTpOOTpULATENBHOCTh. CTENEHBb
okuciieHHs. KaTHOHBI U aHUOHBI.
BeniecTsa MosieKyIipHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUS.

3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
THIbI KPUCTATUTMYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Hctunneie pactBopsl. KonnmuecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B pACTBOPE).
Knaccudukamnms HeopraHu4ecKux

PackppIBaTh CMBICT H3y9aeMBIX
MOHATHUH (BBIJICIATh UX XapaKTEepPHbIC
NIPU3HAKH ) U IPUMCHSTH 3TH MIOHATHS
IIPY OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, U151 OOBSICHEHHSI OT/IETIHHBIX
(aKTOB U SBJICHUU.

OmnpenensTh BUJIbI XUMUUYECKOMN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJTNYECKOU, BOJOPOTHON)

B COSAMHEHMSIX; TUIT KPUCTAITHYECKON
pELIETKH KOHKPETHOTO BEIECTBA.
Ornpenenars BaJCHTHOCTD U CTETICHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB

B COCIMHEHUSX Pa3IMUYHOTO COCTaBa.
[TpoBOIUTH BHIUMCICHUS

C MCITOJIb30BAHUEM TIOHATHUS «MACCOBast
JI0JIs1 BEIIECTBA B PACTBOPEY.

Bnagets u3ydyaeMbIMU XUMUYECKUMU
HOHSITUSIMH.
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coenuHeHur. Homenknarypa
HEOPraHNYECKUX BEILIECTB.
JKCNepUMEHTAIbHbIE METOAbI
U3y4YCHUSI BeleCTB M UX NPeBpaLlleHHIi:
* JlemoHCTpaIuu:

MOJENH KPUCTAIUTMYECKUX PEHIETOK.
* PacuerHslie 3anaun:

pacyeTsl C UCIIOJIB30BAHUEM TTOHATHS
«MaccoBasi 10J1s1 PACTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKUE
peakuun

Xumnueckas peakius. Knaccugukamus
XUMUYECKHUX PEAKIMI B HEOPTaHUYECKON
Y OpPraHNYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SJHEPTUU
IPU XUMUYECKUX PEaKLUsX.

CkopocTh peakuuu, ee 3aBUCUMOCTb

OT pa3IMYHBIX (PaKTOPOB.

OO6parumbie peakiuu. XuMUIeCKOoe
paBHOBecue. DaKTOPBI, BIUSIOLINEC

Ha COCTOSTHHE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIIUTUYECKAS] AUCCOLIMALIHSL.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pACTBOPOB BELIECTB:
KHCJIasl, HEUTpaabHas, [EJT0YHasl.

OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAKIMU OT Pa3IuIHbIX
(bakTOpoB.

OnpenensTs XapakTep CMEIICHHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Bo3zeiicTBus (mpunnui Jle [laTtense).
CocTaBisTh ypaBHEHHUS pEAKLIHIMA
Pa3JIMYHbBIX TUIIOB; MOJTHBIC

Y COKpAILICHHBIC YPABHEHHUS PEAKIINI
MOHHOTO OOMEHA, YYUThIBAsI YCIIOBHS,
IIPU KOTOPBIX ATH PEAKLIMU UAYT

110 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUSI — IPOBEJICHHE,
HAOJII0/IEHUE U OTHUCAHNUE XUMUYECKOTO
AKCIEpUMEHTA (JEMOHCTPALlMOHHBIE

U 1a00PaTOPHBIE OMBITHI, TPAKTUIECKHUE
paboOThI): 1O OMPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINI
MOHHOTO OOMEHA, BIMSHUIO PA3TMYHbIX
(haKTOpOB Ha CKOPOCTh PEAKIIUMA.
CrnenoBath npaBujaM MOJIb30BaAHUS
XUMHUYECKOH MOCY 101 U 1a00paTopHbIM
000pyI0BaHUEM.

[IpencraBisiTh pe3ynabTaThl
XMMHUYECKOI0 SKCIIEpUMEHTa B (hopme
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Bonopoansiii nokazarens (pH) pactBopa.
Peakuu nonnoro oomena

B OPTaHUYECKOW U HEOPTaHUYECKOU
XUMUHU.
OKHCITUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [loHsiTue 00 37MeKTpONIH3E
pacIuiaBoB U pacTBOPOB COJIEH.
[Iprmenenue anexkTponunsa.
JKCIepUMeHTAIbHbIE METObI
H3Yy4YeHMs BelleCTB M UX NMpeBpaLlleHii:
* JleMOHCTpaLuu:

pa3ioKeHHe NEPOKCHIa BOJOpOaa B
IPUCYTCTBHH KaTalu3aTopa.
* JIaGopaTopHbIE OMBITHI:

[ImpoBeneHne peakumii FOHHOTO

oOMeHa;
OIpEJIEIeHUE CPEbl PACTBOPOB
BELIECTB C TOMOILBIO YHUBEPCATBHOIO
UHAMKATOpA.
* [IpakTrueckue paboOThI:
Ne 1. Baustaue paznudabix (pakTopoB
Ha CKOPOCTh XMMUYECKOMN peaKIuu.
e PacueTrHble 3a1a4n:

pacyeTsl 0 ypaBHEHUSIM XUMHUUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMUYECKHUE PACUEThI

3aMuCH YpaBHEHUH COOTBETCTBYIOIIHUX
peakIuii U JejaTh BBIBOJIBI HA X
OCHOBE.

[IpoBOaUTH BRIUKCICHUS

10 YPaBHEHUSIM XUMHUECKUX PEAKITUH,
B TOM YHUCJIE TEPMOXUMHUYECKUE
pacueTsl

Hroro no pazgeny

13
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Pa3zneun 2. Heopranuyeckasi XumMus

2.1

MeTtasuibl

6

Mertamibl. [Tonoxenue MeTamion

B [leproanueckoii cucreme XUMUYECKHUX
AJIEMEHTOB.

OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX
000J104€K aTOMOB METAIIJIOB.

OO6mue hu3nvecKrue CBOMCTBa
METAJIJIOB.

[IpuMeHeHre METaIIIOB B OBITY, IPUPOIE
u TexHuke. CIuiaBbl METAJUIOB.
DNEeKTPOXUMHUECKHUI Pl HAPS>KEHUN
MeTauioB. O61Me crocoObl MOTyYeHUs
MetauioB. Koppo3sus Mmetajuios.
CriocoObl 3aIUTHI OT KOPPO3HH.
OO011as XxapakTepUCTHKA METAIIIIOB
riaBHbIX oarpytmi (IA-rpymnma,
[IA-rpynna) [lepuoanueckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB.

AmomMuHuii. AMdoTepHbie CBOMCTBA
OKCHJIa ¥l TUJIPOKCHIA ATFOMUHHUSI.
OO011as XxapakTepUCTHKA METAIIIIOB
no6ouHbIx noarpymi (b-rpymm)
[leproanyeckoi CHCTEMBI

XUMUYECKUX IJIEMEHTOB: MEJIb,

IIUHK, XpOM, 5KeJIe30.

BaxHeimme coeIMHEHNS] METAIIOB
(OKCHIBI, TUAPOKCHUIBI, COJIN).

PackpeiBaTh cMBICIT H3y4aeMbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTh 3T OHITHUS
IIPY OMMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JIJIS1 OOBSICHEHHSI OT/ICTTHHBIX
(GhaKkTOB U SBJICHUH.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJVIOB U UX COEAUHEHUN C yUETOM
CTPOCHUS UX ATOMOB U MOJIOKEHHUS

B [lepnoanueckont cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menpeneena.

XapakTepusoBarh (OMUCHIBATH) 00IIIHE
XMMHUYECKUE CBOMCTBA METAJIOB, X
BOKHEUIIIMX COCMHEHUM, TOATBEPKIast
9TO ONMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuii; MPUMEHEHUE METAIIJIOB

B Pa3JIMYHBIX 00JIACTSX, a TAKKE
UCIIOJIb30BAHUE UX JIJISl CO3JaHUs
COBPEMEHHBIX MaTepUaIOB

Y TEXHOJIOTHH.

OnuceiBaTh ciocoObl 3alIUTHl METAJIJIOB
OT KOPPO3HH.

PackpbIBaTh CylIHOCTh OKUCIUTENBHO-
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JKCNepUMEHTAIbHbIE METOAbI
HU3y4YeHHUsI BELeCTB U UX MPeBPAIllCHUI:
* JleMOHCTpauu:

KOJUIEKIMS « MeTaJlTbl U CIIIaBbD).
* JIabopaToOpHBIC OMBITHI:
[IB3auMoIeCTBIE TUIAPOKCUIA
QITIOMUHHUSI C PACTBOPAMH KUCJIOT
U I1IEJI0YCH;
[JkauecTBEHHBIE PEAKIIMN HA KATUOHBI
METaJUIOB.
* [IpakTrueckue pabOTHI:
Ne 2. Penienne skcriepuMEHTaIbHbIX
3a1a4 1o TeMe «MeTayliby.
* PacueTHbIE 3a1a4U:

pacdeTsl Macchl (00beMa, KOJTMYeCTBa
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BENIECTB AaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTENBHBIX peakui
MIOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOIO OallaHCca 3TUX PEaKIIUM.
[IpoBoauTh peakuum,
MIOJITBEP K JAIOIINE XapaKTepHbIE
CBOMCTBA U3y4aeMbIX BEILIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — IPOBEICHUE,
HaOJIOICHNE U OTTMCAaHNE XUMUIECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OTBITHI, TPAKTUUYECKUE
paboThI).

[IpencraBisTh pe3yibTaThl
XUMHUUYECKOTO IKCTIepUMeHTa B (hopme
3aIlMCH YPaBHEHUI COOTBETCTBYIOIINX
peakiuii ¥ 1eJaTh BEIBOABI HA UX
OCHOBE.

CrnenoBath mpaBuiiaM MOJb30BaHUS
XUMHUYECKOH MOCY 101 U 1a00paTopHbIM
000pyI0BaHUEM.

[IpoBOANTH BBIYUCIICHUS

110 YpaBHEHUSIM XUMUYECKUX peaKuii.
CaMOCTOATENBHO MJIAHUPOBATH

¥ OCYULIECTBIIATH CBOIO TIO3HABATEIBHYIO
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NESATEIIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIoOBOM yueOHOM
NEATEIbHOCTH

2.2

Hemerauibr

Hewmertamnel. [TonokeHne HEMETALIIOB

B [leproanueckoii cucreMe XUMUYECKUX
anemeHToB [[.1. MeHnaeneeBa

1 OCOOEHHOCTH CTPOEHUSI aTOMOB.
dusznyecKrue CBOMCTBAa HEMETAJLIOB.
AJJIOTpOIYS HEMETAUIOB (Ha MpUMEPE

KHUCJI0poAa, cepsl, pocdopa u yrieposaa).

XHMMHYECKHE CBOMCTBA BAKHEHUIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yraepoaa u KpeMHuUs).
Oxcuabpl HEeMETaIOB.
Kucnopoacoaep:xaiiyie KUCIOTHI.
Bonopoanbie coenuHeHus
HEMETALJIOB.
JKcnepUMeHTAIbHbIE METOAbI
U3yUYeHUS BellecTB
U UX NpeBPallleHUI:
* JlemoHCTpauu:
o0pa3iibl HEMETAJIOB;

[IB3aMIMOACMICTBHE MEIU C a30THOU
KHUCJIOTOU Pa3JIMYHON KOHLICHTPALIUH.
* JlabopaTopHbIE ONBITHI:
KaueCTBEHHbIC PEAKI[MU HAa AaHUOHBI U
KaTUOH aMMOHHUSI.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTH 3TU MOHATUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /7151 O0BICHEHUSI OT/IEIIbHBIX
(GhakTOB U SBJICHUH.

OOBsICHATD 00I1IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIJIOB

U UX COCJIMHEHUI C Y4ETOM CTPOECHUS
UX aTOMOB U TOJIOKEHHUS

B [lepnoanueckoit cucreme
XUMHUYECKUX IJIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (OMUCHIBATh) 0OIINE
XUMHUYECKUE CBOMCTBA HEMETAIUIOB, UX
BAKHEMIINX COCTMHEHUM, IOITBEPK 1A
ATO ONMHCAHUE MPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKILUH.

XapakTepu30BaTh BIUSIHUE HEMETAILJIOB
U UX COCIMHCHUMN Ha KUBbBIC
OpraHu3Mbl; OITUCHIBATh PUMEHEHNE

B Pa3JIMYHBIX 00JACTSIX MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA.
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* [IpakTueckue padOThI:
Ne 3. PenieHne skcriepuMEHTaIbHBIX
3aay o TeMe «Hemeramib.
* Pacuernsle 3amaun:

pacyeTsl MacChl BEILIECTBA
WK 00beMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE
WK 00BEMY OJIHOTO U3 YUaCTBYIOIINX
B PEAKIUU BEILIECTB; PACUEThI MACCHI
(oOBeMa, KoJIMueCTBa BEIIECTBA)
MPOIYKTOB PEAKILIMH, €CIIH OJHO
U3 BEILIECTB UMEET IPUMECH

23

CBs13b
HEOPraHUYECKUX
Y OPTaHUYECKUX
BEIIECCTB

Heopranuueckuie u opraHu4ecKue
KHCIoThl. Heoprannueckune

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@doTepHbIe HeOpraHUYECKHe

Y OpraHU4ECKUE COCIMHEHHS.
['enetnueckas CBS3b HEOPraHMUECKUX
Y OPraHUYECKUX BEIIECTB

IToaTBEpKIaTh CYIIECTBOBAHKE
TE€HETUYECKOM CBSI3H MEXKTY
HEOPraHWYECKUMH BEILECTBAMMU

C TIOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIUH.

PackpbIBaTh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI
IIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOIO OalaHCa ATUX PEAKIIHM.
[IpoBoanTh peakuuy,
NOATBEPKIAAIOIINE XAPAKTEPHbIE
CBOMCTBA M3y4YaeMbIX BEILECTB,
pacno3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIIKE B BOJHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
Ha0JII0/IEHUE U OTIHCAaHUE XUMHUECKOTO
AKCIIEpUMEHTA (A€MOHCTPALMOHHBIE U
71a00paTOpPHBIE ONBITHI, TPAKTUUYECKHE
paboThI).

[IpencraBiaTs pe3yabTaThl
XUMHUYECKOT0 SKCIIEpUMEHTa B (popme
3aMKMCH YpaBHEHUH COOTBETCTBYIOLIUX
peaklUMii ¥ JeaaTh BBIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOH MOCY 101 U 1a00paToOpHbIM
000pyI0BaHUEM.

[IpoBOINUTH BBIYUCIEHUSA

110 YPaBHEHUSM XUMHUYECKUX PEAKIHIA.
CaMOCTOATENBHO IJIAHUPOBATH

Y OCYILIECTBIISITh CBOIO I03HABATEIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IpyINIoBOi yueOHOM
JESATEIIbHOCTH

Hroro no pasaery 17
Pazgea 3. Xumus ¥ :Ku3Hb
3.1. | XuMus 1 KU3Hb 4 Ponb xumuu B obecriedeHuu PackpeIBaTh posip XMMHM B pEILIEHUN

3KOJIOTUYECKOU, IHEPTETUUECKON

¥ MALIEBOU O€30MMaACHOCTH, Pa3BUTHH
MeauuuHbl. [ToHITHE O HAYyYHBIX
METO/1aX O3HAHUS BEILIECTB

Y XUMHYECKHUX PEAKIUH.
[IpencraBnenus: 00 00X HAYYHBIX
MPUHIUIIAX IPOMBIIIIEHHOTO MOJTYYEHUS
BaYKHEHIINX BEIIECTB (Ha MPUMEPAX
IPOU3BO/ICTBA aMMHAKa, CEPHOM
KHCJIOTHI, METAHOJIA).

YeioBEK B MUpE BEILIECTB, MATEPUATIOB
U XUMUYECKUX PEaKIUN: XUMHUS

Y 3[J0pPOBbE YEJIOBEKA; PAaBUJIa
UCITOJIb30BAHUS JIEKAPCTBEHHBIX

IHEPTreTUYECKUX, CHIPHEBBIX
U DKOJIOTUYECKUX MpoOIeM
YeJI0BEYECTBA, ONMCHIBATH OCHOBHBIE
HaIPaBJICHUS Pa3BUTHS XHMHUYECKOM
HAyKU U TEXHOJIOTHUHU.

[IpuMeHnaTh npaBuia 6€30MacHOTO
oOpallleHusI C BElIeCTBaMH,
UCIIOJIb3yEeMBIMU B TIOBCETHEBHOM
YKU3HH, TTpaBUjia TIOBEJICHHS B IICIISIX
cOepexeHHS 3I0POBbS U OKPYKAIOIICH
MPUPOTHON CPEIbl; MOHUMATh BPE
(OMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB
cmbica nokazarens [IJIK, nosicHsTe
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IIpCIIapaToB, IIpaBUjId 0e301acHoro
HCIIOJIb30BAHMA ITPCIIAPATOB OBITOBOM
XHUMHUH B HOBCCI[HGBHOﬁ KHN3HHU.
breiTOBas XuMHU4eckas Ir'paMOTHOCTDb

HAa [pUMepax CocoObl YMEHbIICHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/1CHCTBUA.

AHanM3UpOBaTh U KPUTUUYECKU
OTICHUBATH WH(OPMAITHIO, CBI3aHHYO
C XMMHUYECKUMU MPOIECCaAMU U UX
BJIUSIHUEM Ha COCTOSTHUE OKPYKAIOLIEH
Cpelibl.

Hcnonb3oBath nosry4eHHbIC 3HAHUS

U TIpejcTaBlieHust o cepax
NeSTeIbHOCTH, CBSI3aHHBIX C HAYKOU

Y COBPEMEHHBIMU TEXHOJIOTHUAMHU, KaK
OCHOBY JUIsl OpUEHTAIIH B BHIOOPE
cBoel Oyaye npodhecCHoOHATbHOM
NEeSATETbHOCTH.

[IpunuMath ydactue B 00CYKIECHUU
po0JIeM XUMHUUYECKON U SKOJIOTUYECKOU
HaIpPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpobIeMe
U MpeJiiaraTh BO3MOXKHBIE ITYTH €€
perieHus

Hroro no pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHMUSI
OCHOBHOH OBPA30OBATEJBHOMN MTPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHU

B ¢denepanpHBIX M permoHaNBHBIX MPOIEIypax OICHKH KadecTBa OOpa3OBaHMSI
UCIOJIb3yeTCsl mepeyeHb (KoAu(pUKATOp) pachpeielieHHbIX MO KiaccaM MPOBEPSEMbIX

TpeOOBaHUI K

pe3yibTaTaM OCBOEHHMS OCHOBHOM 0Opa3oBaTENbHON IMPOrpamMMbl

CpCOHCTO 06mer0 O6p3.30BaHI/ISI " 3JICMCHTOB COACPIKaHUA 110 XUMHH.

10 KUIIACC
IIpoBepsieMble TPeOOBAHUS K pPe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeJIbHOM
MPOrpaMMbI
Kon [IpoBepsieMble MpeAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOU
IIPOBEPSIEMOTO 00pazoBaTeILHOM MPOTPaMMBbI CPEAHETO O0IIEro 00pa3oBaHuUs
pe3yabTara
1 TeopeTndyeckre OCHOBBI OPTaHUYECKON XUMUHU
1.1 CdopMupoBaHHOCTH MPEACTABICHUN O XMMHYECKOM COCTaBIISIONIEH
€CTECTBECHHO-HAYYHON KapTUHBI MHUpA, POJIM XHMUHU B IIO3HAHUU
SABJICHUN TPUPOMBI, B (POPMUPOBAHUU MBIIUICHUS U KYJbTYPhI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJAUMOW IS
peleHusl MpaKkTUYECKUX 3a7ad MU DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U TPUPOAHOM Cpelie
1.2 Bnangenue cucTteMoill XHWMHWYECKUX 3HAHUW, KOTOpas BKIIFOYAET:

OCHOBOTOJIAraOIIHE MOHSTHUS (Monexyna, BaJICHTHOCTb,
AJIEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIM OOBEM, YIJIEPOJHBIM CKEJeT,
(GyHKUMOHAJIbHAS ~ TpyMnma,  paaukan,  HU30MEpHs,,  H30MEDHI,
TOMOJIOTUYECKUN  psAJ, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJ-
U a30TCOJEpPIKAIME COCTMHEHNS, OMOJIOTUYECKH aKTHBHbIEC BEIIECTBA
(YrJieBoibl, KUPHI, OEIKKU), MOHOMEp, TIOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUsA); TEOPUU W 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opraHudeckux Bemects A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SA3BIK XUMHUH, (AKTOJIOTHUUYECKUE
CBEJACHHMS O CBOWMCTBax, COCTaBe, IMOJyYeHMH U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWMIIMX HEOPraHUYECKUX M OpPraHUYEeCKUX
BEUIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YeI0BEKa
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1.3

ChopMupoBaHHOCTh yMEHHUI BBIABIATh XapaKTEPHBIE TNPU3HAKU
MOHATUM,  YCTaHaBIMBAaTh WX  B3aUMOCBSA3b,  HCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHA MPU OINHUCAHUU COCTaBa, CTPOEHUA H
MPEBPAIEHAN OPTaHUYECKUX COCATUHECHUN

1.4

ChopmHupoBaHHOCTH YMEHHUH HCTIONIB30BATh XUMUYECKYIO CHMBOJIUKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlleHHOM) (OpMyJl OpraHWYECKUX BEIIECTB M YpPaBHEHHM
XUMUAYECKUX  pEAKUWW,  H3rOTABIMBATH  MOJEIA  MOJEKYJ
OpPraHWYECKUX BEHIECTB [JIs WUIOCTPAUIUM HMX XUMHUYECKOTO
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMupoBaHHOCTP YMEHHMI YCTAaHABIWBATh MPUHAICKHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeJeIeHHOMY Kiaccy (TpyIie) COeIUHEHUH (YTiIeBOIOpPOIbI,
KHUCIIOPOJT ¥ a30TCOJIEpPKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHHUS), JaBaTh UM Ha3BaHUS TI0  CHUCTEMATHUYECKOU
Homenkiatype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHUSI ONPEIEIATh BUBI XUMHUUECKOU CBSI3U
B OPTaHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KPATHHIE)

1.6

ChopMHpOBaHHOCT, YMEHHS MPUMEHATH: IOJIOKEHUS TEOpUHU
CTpO€HHUs1 opraHnyeckux Bemects A.M. byTiepoBa st 00bsicCHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH
COXPAHEHMs MacChl BEILECTB

Yraesogopoael.  Kucnopoacoxepxamme W a30TCOAEpKAILKE
OpraHUYECKUE COEAUHEHHUS. BEICOKOMONEKYISIPHBIE COCTMHEHUS

2.1

ChopmupoBaHHOCT, YMEHUN NPHUBOJUTH TPUBHAIbHBIC Ha3BaHUs
OTJEJIbHBIX OPraHMYEeCKUX BEIIECTB (ITHJIEH, MPOIMUJIECH, allETUIIEH,
ATWJICHIJIMKONb, TIUMUEpPUH, (heHomd, (opMalibIeruj, areTaibIeru,
MypaBbUHAsl KHUCJOTA, YKCYCHasl KHCIIOTa, OJICMHOBAsl KHCIIOTAa,
CTEapUHOBAsl KHCIIOTa, IJIIOKO3a, (PpykTO3a, Kpaxmaj, LEJUII003a,
120002050

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpH30BaTh COCTaB, CTPOCHHE,
(bu3MYeCKe W XUMHUYCCKHE CBOWMCTBA THIUYHBIX IPEACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIISCTB (METaH, 3TaH, ATHJICH,
NpoNuieH, anetuiieH, OyrtaaueH-1,3, meTunOyraaues-1,3, OeH3od,
METaHOJI, dTAHOJI, STUJICHTJIUKOb, TIUIEPHH, (PCHOJ, arleTanbIeru/I,
MypaBbUHAs M YKCYCHAas KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUT0I03a,
AMUHOYKCYCHAs KUCJIOTa)
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ChopmupoBaHHOCTH YMEHUS WIUTIOCTPUPOBATH T€HETHUECKYIO CBSI3b
MEXAY  TUIHWYHBIMU  INPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OPraHuYEeCKUuX BEILIECTB YpPaBHEHUAMU COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIHNi C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpPMYIT

24

ChopmMupoBaHHOCTHP ~ yMEHHUS  XapaKTepU30BaTh  HMCTOYHUKU
YTIIEBOJOPOTHOTO ChIPhs (HE(Th, MPUPOIHBIN T'a3, yTOJb), CIIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKu

XUMUS 1 KU3HB. PacyeTnl

3.1

CdopMupoBaHHOCTh YMEHUH BJIaJCTh CUCTEMOMN 3HaHHI 00 OCHOBHBIX
METO/1aX HAYYHOT'O TTO3HAHUSI, UCIIOJIb3YEMBIX B XUMHUH TIPU U3yYEHUU
BEIIECTB M XUMHUYECKUX SIBJIECHUU (HAOMIOJEHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJEIUPOBaHUE), HCII0Ib30BaTh CHUCTEMHBIC
XUMHUYECKUE 3HAaHWUS JJIsl TPUHSITUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTh yMEHHH COOJIIOAATh TIpaBUia IMOJIb30BAHUSA
XUMHUYECKON TMOCyNI0N M J1Ta0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe
npaBuiia OOpalleHHsl C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSAMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB

33

CdopMupoBaHHOCTh YMEHUH INTAHUPOBATH U BHITIOIHATh XHUMHUYECCKUHT
DKCIIEPUMEHT  (TMpEeBpallleHusi  OpPraHWYEeCKUX  BEIIECTB  IPHU
HAarpeBaHWM, TOJy4YeHHE OTUJIEHA W HU3YyYEHHE €ro CBOICTB,
KaueCTBEHHbIE PEAKIINH OPTaHUYECKUX BEILIECTB, ICHATYpaIlHs OEIKOB
Npy HAarpeBaHWHW, IIBETHBIC pPEaKIUH OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKH 0€30TacHOCTH MPU OOPAIICHUH C BEIIECTBAMHU
U Ja0OpaTOpHBIM O00OpYJAOBaHUEM; MPEACTABISATH PE3YyJIbTAThl
XUMUYECKOTO JKCIIEpUMEHTa B  (¢GopMe 3alucud  ypaBHEHUI
COOTBETCTBYIOIIUX Peakiuii u (OPMYIMPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB

34

ChopMupoBaHHOCT ~ YMEHHM  TPOBOJUTH  BBIYUCICHHUS  TIO
XUMHUYECKUM YpaBHEHUSIM (Macchl, 00beMa, KOJIUYECTBA MCXOJIHOTO
BELIECTBA WMJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO U3 UCXOIAHBIX BEIECTB WM MPOAYKTOB PEAKIIIH)

3.5

ChopmMupoBaHHOCTh ~ yMEHUHU KPUTHYECKH aHAJTM3UPOBATh
XUMUYECKYI0 HH(POPMAIIUIO, TIOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGOpManuu, cetb UHTepHET U ApyTHe)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIONATh MpaBUjia AKOJOTUYCCKU
[EJIECO00PAa3HOTO TMOBEACHUS B OBITY U TPYAOBOH NEATEIHHOCTH B
LEISAX COXPAHEHHUsI CBOETO 3J0POBbS M OKPYXAIOIIEW NPUPOAHOU
Cpenbl, OCO3HaBaTh ONMACHOCTb BO3JAEHMCTBUS HA KUBBIC OpPraHU3MBI
ONPENEIICHHBIX OPTAaHUYECKUX BEIIECTB, TOHUMAs CMBICI ITOKAa3aTelIs
[IIK (mpenenbHO [OOMYyCTUMOW KOHILIEHTPalWU), MOACHIATh Ha
npUMepax CIocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUS WX BPETHOTO
BO3JICMCTBHS HA OPraHU3M YEJIOBEKA

IIpoBepsieMmbie 3JIeMEHTHI COIEP:KAHUS

Kon

[IpoBepsieMblii 37IEMEHT COAEPKAHUA

1

TeOpeTI/ILIGCKI/Ie OCHOBBI OpFaHHHGCKOﬁ XHUMHUH

1.1

[IpenmeT opraHM4EeCKO XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHHE B
IIOJIy4€HUH HOBBIX BEUIECTB U MAaTEPUAIOB. Teopusi CTpPOCHUS OPraHUYECKUX
coenuHeHuii A.M. ByTtiiepoBa, €e OCHOBHBIE MTOJOKEHHUS

1.2

CrpykrypHble (OpMyJIbl OpraHUYECKUX BeliecTB. ['omonorus, mzomepus.
XHUMHUYECKas CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE
cBs3u. [IpencraBnenue o KiaccupuKaluu OpraHnYECKUX BEIIECTB

1.3

HomenknaTtypa  OpraHMdeckux  COEIMHEHMN  (cucTeMaTrhueckasi) u
TpUBUAJbHBIE  HA3BaHUA  BAXKHEWINIUX  TPEJCTABUTENEH  KIIACCOB
OpraHUYECKUX BELIECTB

YrneBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKMH psia. MeraH W 3TaH —
pocCTeHIlre NpeACTaBUTENH ATKAaHOB: (PU3HUECKHE U XMMUYECKHE CBOWCTBA
(peakuuy 3aMeIleHusl U FOPeHHs), HaXOXKJIECHUE B MPUPOE, MOTyuEeHUE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKHUN PSAA. DTUIEH U IPONUIEH —
pocTeiIlne NpeCTaBUTENH AIKEHOB: (PU3UYECKUE U XUMUYECKUE CBOICTBA
(peakuuu TUAPUPOBAHMS, TAJIOTEHUPOBAHUSA, TUIAPATALUHU, OKUCICHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE

23

Anxaauensl: OytaaueH-1,3 u metunOyranueH-1,3: crpoeHue, BaXHEHUIINE
XUMHUYECKHue  cBoMcTBa  (peakiusi — nonumepusanuu).  [lomydenwue
CUHTETHUYECKOT0 KayuyyKa U PE3UHbI

24

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUN PS/I.
ALIETUIEH — NOPOCTEUIINII TPEeACTAaBUTENIb AJIIKUHOB: COCTaB, CTPOCHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (peakiuu  THUIPUPOBAHMS,
rajoreHUpPOBAHUS, TUAPATALINHI, TOPEHUS ), TOJTYUYEHHUE U IPUMEHEHUE

49



Oenepanbhas padouas nporpamma | Xumust. 10—11 kmaccet (6a30BbIi ypOBEHB)

2.5

Apensl. ben3oin: coctaB, crpoeHue, pu3ndecKkue U XUMHUYECKHE CBOWCTBA
(peakiMu TajJoreHWpPOBaHUSI U HUTPOBAHHUS), MOJYYEHHE U MPUMEHEHUE.
Tomyom: cocraB, ctpoeHue, GU3MIECKUE U XUMUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS ), IOTyYEHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKast CBSI3b MEXKITY YIJIEBOJIOPOAaMU, IPUHAIICKAITUMU K
pa3IMYHBIM KJIacCaM

2.6

[TpuponHbIE WCTOYHWUKH YTICBOIOPOAOB. [IpMpoaHBIA Ta3 W TOMMyTHBIC
HedTaaple Ta3pl. HedTh m ee mpoucxoxaenune. CrocoObl mepepaboTKu
HE(TH: TEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHUECKUI), MHUPOIIHU3.
[TpomykThl mepepaboTku HedTH, MX MPUMEHEHHWE B IMPOMBIIUICHHOCTH U
B ObITy. KaMeHHBI# yTroib 1 MPOIYKTHI €ro epepaboTKu

KPICHOpO,Z[COIIep)KaHII/IG OpPraHn4CcCKUC COCANHCHUA

3.1

[IpenenpHple OAHOATOMHBIE CHOUPTBL. METaHONI W JTaHOJ: CTPOCHHE,
(du3NUecKue U XUMUYECKUE CBOMCTBA (PEaKUUU C aKTUBHBIMH METAJLJIaMH,
rajJloreHOBOJIOPO/IaMH, TOPEHUE), PUMEHEHHE. BOJOpOIHbIE CBA3U MEXTY
MOJIEKYJIaMU CHUPTOB. JIEHCTBME METAHOJA M JTAHOJA HA OPTraHU3M
4esioBeKa. MHOroaToOMHbIE CIUPTHI. DTHWJICHIJIMKOJIb U TIIMUEPHUH: CTPOCHHUE,
(¢u3nUecKkue M XUMHYECKHE CBOMCTBA (B3aMMOJIECHCTBUE CO IIEJIOYHBIMHU
MeTaJllaMH, KaYeCTBEHHAs peaKlys Ha MHOTOaTOMHbIE cUpThI). JleiicTBue
Ha OpPraHu3M 4esoBeKa. [IpuMeHeHne riauuepruaa U STUICHIJIUKOIIA

3.2

@deHo: CTpOCHHE MOJEKYJbl, (U3MUYECKMEe W XWMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna

3.3

Anbaeruipl U KETOHbl. @opMmanbplervji, aueTalbICTUI: CTPOECHUEC,
buznyeckue U XUMHYECKHE CBOMCTBA (peaxuuu OKHCJIEHUS
1 BOCCTAHOBJICHUSI, KAU€CTBEHHBIE PEAKIINH ), TOJYYCHUE U TPUMEHECHHE

34

OnHOOCHOBHBIE TpejebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS U
YKCyCHasl KHCJOTBI: CTpOCHHE, (HU3MYECKHEe M XUMHUYCCKHE CBOMCTBA
(cBoiicTBa, 00IIME AJIs KJIacCa KUCIIOT, peaKIus ATepruUKaIim), morydeHue
u npuMmeHeHue. CTeapruHOBas M OJIEMHOBAs KHCIIOTHI KaK MPEACTaBUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KakK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBUEC

3.5

CnoxHble A(puUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxkubix 3¢hupoB. Kupsl. ['maponus >xupoB. IlprmMeHeHHE KHUPOB.
buonorunueckas poJib ;KUpOB

3.6

VYrneBonpl:  cocraB,  kjlaccuukauus — yrieBogoB  (MOHO-,  JU-
U monucaxapuipl). [7oKo3a — MpOCTEHIMIT MOHOCAaXapHI: OCOOCHHOCTH
CTPOCHHMS  MOJEKYJbl, (U3WYECKMEe W  XUMHYECKUE  CBOMCTBa
(B3aumopericteue ¢ tuapokcugom Mmeau (II), oxuciaeHume aMMuavYHBIM
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pacTtBopoM okcuma cepebpa (I), BoccTtaHOBIEHHE, OPOKEHHE TIIOKO3BI),
HaXOXJICHHE B TIPUPO/JIE, MPUMEHEHHE, Oromorudeckas poiib. oTocuHTes.
®pykTo3a Kak M30Mep IIIOKO3bl. KpaxMan u 1emtono3a Kak MpUpOIHBIC
nosuMepbl. CTpoeHre Kpaxmaia 1 1esuioio3bl. OU3nYecKue 1 XUMUYECKUe
CBOMCTBA Kpaxmasia (THIpOJIn3, KaueCTBEHHAs PEaKIIHsI C HOJIOM)

A30Tconep>1<aume OpPraHn4YCCKUC COCANHCHUA

4.1

AMMHOKHCIIOTHI Kak aMm(pOTEepHbIE OpraHu4eckue coeAuHeHus. dusnyeckue
U XUMUYECKHME CBOMCTBA AaMUHOKHUCIOT (Ha TpuUMepe TJIUIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIOT. [lenTrab

4.2

benku kak MpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OenKoB. XUMUYECKUE CBOMCTBA OEIIKOB:
TUAPOJIN3, ICHATYpalHs, KAYECTBEHHbIE pEAKIIMU Ha OEIKU

BBICOKOMONEKYIISIPHBIE COEUHEHUS

5.1

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3aIluU, CPEeaHss
MoJeKyJsipHas Macca. OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIMMEpU3alUs U MOJTUKOHICHCAIUS

5.2

3KCH€pI/IM€HTaHBHBI€ MCTOJAbI HM3YYCHHA BCIICCTB MW HX HpeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH INPpUPOJHBIX M HMCKYCCTBCHHBIX BOJIOKOH,
I1acTMaccC, Kay4yKoB. HOHy‘IGHI/IG CHUHTCTHYCCKOI'O Kay4yKa 1 PC3HHBI
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IIpoBepsiemble TpeOOBaHMS K Pe3y1bTATAM OCBOCHUS OCHOBHOM 00pa30BaTeILHOM

NPOrpaMMbIl

Kon
MIPOBEPSEMOT0
pe3yibTaTa

[TpoBepsiembie IpeIMETHBIC PE3yIbTATHl OCBOSHHUS OCHOBHOM
00pa3oBaTeNLHOM MTPOrPaMMBbI CPETHETO 00IIEro 00pa3oBaHUs

1

Teopernueckre OCHOBBI XUMUH

1.1

Brnagenne cucTeMOW XHWMHWYECKUX 3HAHWUK, KOTOpAash BKIIKOYACT:
OCHOBOTIOJIAraloIke TMOHATHS  (XMMHUYECKHUH  DJIEMEHT, aToM,
AJIEKTPOHHAsT O00O0JIOYKa aToMa, S-, p-, d-3JMEeKTPOHHBIE OpOUTANU
aTOMOB, HMOH, MOJIEKYJIa, BaJCHTHOCTb, 3JICKTPOOTPHUIIATEIHHOCTD,
CTEIECHb OKHUCJICHUWSI, XUMHUYEeCKas CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIN 00bEM, KpHUCTAJUIMUECKas PEIICTKA, TUMbl XUMHUYECKHUX
peaxkuui (OKUCIUTETBbHO-BOCCTAHOBUTENBHBIE, IK30- u
SHIAOTEPMHUYECKHE,  pEaKIUH  HOHHOTO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTBI, HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs JTUCCOLMAIINS,
OKHCIIUTENIb, BOCCTAHOBUTEIIb, CKOPOCTh XHWMHYECKOW peaKIuu,
XUMHUYECKOE  paBHOBECHE); TEOPUHM W 3aKOHBI  (Teopus
AJIEKTPOJUTHYECKOU Juccoumnanuu, Ilepuoguueckuin 3akoH [I.U.
MeHnneneeBa, 3aKOH COXpPaHEHHMS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH  SI3BIK  XUMHUH, (HAKTOJOTHYECKUE CBEJICHHS O
CBOMCTBaX, COCTaBe, IMOJY4YEHUHM M O€30MacCHOM HCIOJIb30BaHUU
BOKHECHIIIMX HEOPTaHWYCCKUX BEIIECTB B OBITY M MNMPAKTHYCCKOU
JEATEeIIbHOCTH YeJIOBeKa

1.2

CdopMupoBaHHOCTh YMEHHWI BBIABIATH XapaKTEPHbIE MPU3HAKU U
B3aMMOCBS3b HM3YYEHHBIX IIOHATHUH, INPUMEHATH COOTBETCTBYIOLINE
MOHATHSI TIPU OINMCAHWM CTPOEHHUS M CBOWCTB HEOPTraHMYECKHUX
BEILIECTB M WX MPEBPAIICHUMN; BBISABIATh B3aHUMOCBS3b XHUMHYECKHUX
3HAHUW C TOHATUSAMM M IPEACTABICHUSAMU JPYIMX €CTECTBEHHO-
Hay4HBIX [PEIMETOB

1.3

Branenue OCHOBHBIMM METOJAMU HAy4YHOIO IO3HAHUS BEILECTB U
XUMHUYECKUX SIBICHUM (HAONIOJeHHe, W3MEpEHUe, HSKCIEPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMHupOBaHHOCT YMEHHM OINpPEAENsATh BaJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XHMHMUYECKHX 3JEMEHTOB B COCIMHEHUSX Pa3IM4YHOIO
cocTaBa, BHUJ XHMHYECKOM CBs3M  (KOBaJE€HTHas, HOHHAas,
MeTaJuInYecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, TUIl KPUCTAJIIMYECKOM
pPELIETKM KOHKPETHOIO BelllecTBa (aTOMHAsi, MOJIEKYJIIpHAs, NOHHas,
MeTaJJIM4ecKast)
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1.5

CdhopmHupoBaHHOCTH YMEHUH ONPEEISITh XapaKTep CPEebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh  YMEHHSI  KJIACCU(MUIIUPOBATH  XUMHUYCCKUE
pEaKIUy MO Pa3INIHBIM MPU3HAKAM (YUCTY M COCTABY pEarupyrommx
BEIECTB, TEIUIOBOMY J(M(]EeKTy peakiuu, HW3MEHECHUIO CTeNeHeH
OKHCIIGHUS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKldd,  ydYacTHIO
KaTajau3aTropa)

1.7

ChopMupoBaHHOCThP yYMEHUW COCTABISATH YPaBHEHUS PEaKIUHA
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAILCHHBIE YPABHEHUS PEaKUUN
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUSI, TPU KOTOPBIX ATH PEAKIIUU UIYT
JI0 KOHIIa

1.8

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IIPOBOJUTH PCAKIIUH, IIOATBCPIKIAAOITHNC
KaueCTBECHHBI  COCTaB pas3IMIHbIX HCOPraHUYCCKHUX  BCHICCTB,
paciio3HaBaTb OIIBITHBIM IIYTEM HMOHBI, HPUCYTCTBYIOIIKWC B BOJIHBIX
PaCTBOpaX HCOPIraHUICCKUX BCIUICCTB

1.9

CdopMupoBaHHOCTh YMEHHUI PACKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX peaKImii MTOCPEZICTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0ajaHca ATUX PEeaKIUii

1.10

ChopMUpOBaHHOCT, YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKIUU OT Pa3IuYHbIX (PaKTOPOB

1.11

ChopMUPOBAaHHOCT, YMEHHH OOBSCHATH XapakTep CMEUIECHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3IECHCTBUS
(mpunnumn Jle Hatense)

OO01mast 1 HeoOpraHUYEeCKass XUMHUSI

2.1

CdopMupoBaHHOCTh YMEHHUM packpbiBaTh cMbICH llepuoandeckoro
3aKOHa J.. MenneneeBa 151 JEMOHCTPUPOBATH €ro
CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIbHYIO W  HPOTHOCTHYECKYIO
byHKIAH

2.2

ChopmupoBaHHOCTH ~ yMEHHH  XapaKTEpPU30BaTh  DIIEKTPOHHOE
CTPOCHHE aTOMOB XHWMHYECKHX »JJIEeMEHTOB 1 — 4 1epuojoB
[Tepnoanueckout cucteMbl XxumMuueckux 3yiemeHToB /(.M. Menneneena,
UCTIONIb3Ysl  MOHSATHS ~ «S-, P-, d-DJIEKTpOHHBIE  OpOUTATINY,
«QHEPreTUYECKue YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB M UX COCAMHEHUM MO TMepuoiam M
rpynnaMm llepuonnueckor cuctembl XuUMuU4YecKkux dsiemeHtoB J[.H.
Menpaeneena
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23

ChopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHbIX
KJIACCOB, MOATBEPAKAATh CYIIECTBOBAHUE T€HETUUYECKON CBS3U MEXTY
HEOPTraHWYECKMMH  BEHIECTBAMU  C  TIOMOIIBIO  YpaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH

24

ChopMupoBaHHOCT YMEHHMM YCTAHABIMBATh MPUHAJJICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTAaBY K ONPENEIECHHOMY Kiaccy
(rpymre) coenuHeHui (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAILIBI,
OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHM MCTIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY
JUIsL  cOCTaBleHUs (POpMyJ BEHIECTB U YPaBHEHHM XUMHYECKUX
peakuuii, cucremarndeckyro HoMmeHkinarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsS OTACJIBHBIX HEOPraHUYECKUX BEIIECTB (yrapHbId Tras,
YIJIEKUCIIBIM Ta3, aMMHAK, TallleHas W3BECTh, HETallCHAs W3BECTb,
MUTHEBAsI COJIA, MUPUT U APYTHE)

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHUUECKUX BEIIECTB PA3IMYHbBIX KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE TEHETHYECKOW CBSI3H  MEXKIY
HEOPTraHWYECKUMH  BEHIECTBAMU C  TOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYCCKUX PEaAKITHIt

2.7

CdhopmupoBaHHOCTH YMEHUH MJIAHUPOBATH U BHITIOIHATH XUMAYECKUH
HKCIEPUMEHT (pa3iokKeHHe MepOoKCHAa BOAOPOAa B MPHUCYTCTBUU
KaTaJln3aropa, onpeaeaeHue Cpebl paCTBOPOB BEILIECTB C MOMOUIBIO
YHUBEPCAJIHHOTO HMHIWKATOPA, BIWSHUE PAa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTb XMMHYECKOM peaklMH, peaklMd HOHHOTO oOMeHa,
KauyeCTBEHHBIE PEaKIMU Ha Cylib(]ar-, KapOOHAT- U XJIOPUI-AaHUOHBI,
Ha KaTUOH aMMOHMSI, PeIlIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM

«Meramne» n «Hemeramib») B COOTBETCTBUM C MPABUIAMH TEXHUKU
0e30MacHOCTH MpU OOpAaIllEHWH C BEUIECTBAMU M JIaDOPaTOPHBIM
o0Opy/lOBaHUEM;  TPEACTABIATH  PE3yJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBEIBOJIBI HA OCHOBE ATHX PE3YyJIhTaTOB

2.8

CdopMupoBaHHOCT, YMEHUN COOJIIOAaTh MpaBUjia IMOJb30BAHUS
XUMUYECKON TMOCYyAOW W JIa0OpaTOPHBIM OOOPYTOBAHUEM, a TAKXKE
npaBuiIa OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSIMH
10 BBITTOTHEHUIO JJa00PATOPHBIX XMMHUYECKUX OIBITOB

29

ChopMUpOBaHHOCT, ~ YMEHUH  XapaKTEepU30BaTh  XUMHYECKUE
MIPOLIECCHI, JIEIKAIINE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUS CEPHOU
KHCIIOTBI, aMMHUaKa, a Takke CHOPMHUPOBAHHOCTH MPECTABICHUN
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00 O6HII/IX HAay4YHBIX IIPHHOUIIAX MW OKOJOIMYCCKHX HpO6JI€MaX
XUMHYCCKOTO IIPOU3BOACTBA

XUMUS 1 KU3HB. PacyeTnl

3.1

ChopmMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa, POJU XUMUU B IO3HAHUU
SBJICHUM TPUPOJIbI, B (POPMHUPOBAHWUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW JJIst
pelieHusl MPaKTUYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO
OTHOILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM Cpefie

32

CdhopmupoBaHHOCTH YMEHUU KPUTUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpPMALMIO, MOJy4aeMyl0 W3 pa3HbIX HCTOUYHUKOB
(cpeacTBa MaccoBOM KOMMYHHMKaIUH, ceTh IHTEpHET U IpyrHe)

33

ChopMUpOBaHHOCT, YMEHHH COOMIOJATh MpaBUia SKOJIOTHYECKU
1[€J1eCO00pa3HOro MoBeAeHHUs] B OBITY U TPYJOBOU NE€ATEIHLHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbI M OKPYKAKOULIEH MPUPOIHOU
Cpelbl

34

Oco3HaBaTh OIIACHOCTh BO3JEWCTBUS HA JKUBBIC OpPraHU3MBI
OIIPEEIICHHBIX BEIIECTB, IOHNMAast cMbIci okasaTens [IIK, moscHATsh
Ha MpUMEpax crnocoObl yMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOTO
BO3J/ICMCTBUS Ha OPraHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUH MIPOBOJUTH BBIUUCIICHUS C
HCMOJIb30BAaHUEM TIOHATHUSL «MAacCOBasi JOJISI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIIEHWM Ta30B NPH XUMHUYECKHUX PEaKIUAX, MACCHI
BEIIIECTBA WJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
TeryIoBoro ¢ dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsiemMble 3JIEMEHTHI COIEPKAHUSA

Kon [IpoBepsieMblii 371EMEHT COAEPKAHUS
1 TeopeTndyeckre OCHOBBI XUMUN
1.1 XUMUYECKUN JJIEMEHT. ATOM. Sapo aroma, H30TONBL. OIEKTPOHHAS

000JI0YKa. DHEPreTMYecKue YpPOBHU, MOAYPOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-aomementel. (OCOOCHHOCTH pacHpeieNeHHs] dSJIECKTPOHOB IO
OpOUTAJIIM B aTOMaX 3JIEMEHTOB MEPBBIX YEThIPEX MEPUOI0B. DIICKTPOHHAS
KOH(UTypaiust aToOMOB
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1.2

[Iepronnueckuit 3akoH u [lepuognueckas cucrema XMMAYECKHUX JIEMEHTOB
JA.N. MengeneeBa. CBsA3b mepuoandeckoro 3akoHa u Ilepumoamyeckoit
CUCTEMBbl XHUMHUUYECKUX »dJjeMeHToB .M. MeHueneeBa ¢ COBPEMEHHOU
TEOpUEN CTPOEHHMS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUS CBOMCTB
XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIESCTB
[0 TpynnaM U IepuojiaM. 3HAUYCHUE NMEPUOIUUYECKOrO 3aKOHA B Pa3BUTHUU
HayKH1

1.3

CrpoeHue BeliecTBa. XHUMHYECKasl CBSI3b. BHIIBI XUMHUYECKON CBSI3H
(KOoBaJICHTHAsl HETOJISIPHAsL U TOJISIpHAsi, MOHHAs, MeTajuinueckas). VoHsI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XMMUYECKOU
CBsA3U (OOMEHHBIN 1 TOHOPHO-aKUENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DIIeKTpOOTPpULIATENIBHOCTh. CTENEHDb OKUCICHHUS

1.5

BemectBa MOJEKYJIApPHOTO M HEMOJEKYJSIPHOTO CTPOEHHA. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIIECTBA. THIBI KPHUCTAUIMYECKUX PELIECTOK.
3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA KPUCTAJUIMYECKOM PELIETKU.
[TonsiTHe O QUCHEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKHUX COCITMHECHHIA. Homenknatypa
HEOPTaHUYECKUX BEIIECTB

1.7

XUMHUeCcKas peakuus. Kiaccuduxanus XAMUYECKUX  pEaKIui
B HEOPraHMYECKOM M OPraHHYECKOM XMMHH. 3aKOH COXPAHEHHS MACCHI
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALLCHHS DHEPTUU NPU XUMHUYECKUX
peaKmax

1.8

CKOpOCTB peakliu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB

1.9

OOpatumMble peakiuu. XUMHUYECKoe paBHOBecue. DaKTOPbI, BIMUSIOLIUE
Ha COCTOsIHME XUMUUecKoro pasHoBecus. [Ipunuun Jle Hlarense

1.10

DnekTponutuyeckas auccoryanus. CHIbHBIE U ClIa0ble DJICKTPOJIUTHI.
Cpena BOJHBIX pPacTBOPOB BEIIECTB: KHCNas, HEUTpaibHas, IICIOYHAS.
Peakmuu noHHoro ooMeHna

I.11

OXuCIMTENLHO-BOCCTAHOBUTEIILHBIC pCaKkuuu

Heoprannueckas xumusi

2.1

Hemerannel. Ilonoxenne HemerammoB B Ilepuognueckort cucreme
xuMuueckux anemeHTtoB J[.M. MenzaeneeBa U OCOOEHHOCTH CTPOEHUS
aToMOB. DU3MYECKHUE CBOMCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAJJIOB (Ha
puMepe KUCIopoia, cepbl, hocdopa u yriaeposa)

56




Oenepanbhas padouas nporpamma | Xumust. 10—11 kmaccet (6a30BbIi ypOBEHB)

2.2

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOr€HOB, CEPhI, a30Ta,
docdhopa, yriaepoga U KpeMHHS) M HUX COCAMHEHUU (OKCHIIOB,
KHCIIOPOJICOICPKAIMUX KUCIOT, BOJOPOIHBIX coenuHEeHM). [IpuMmeHeHue
BXHEHININX HEMETAJIOB ¥ UX COSAMHCHHUN

23

Meramnel. [lonoxenne metaiuoB B llepuonnueckon cucreMe XMMHUYECKUX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI IJIEKTPOHHBIX
ob0ooyexk aTtomMoB MeTaioB. OOmue (u3MdecKre CBOWCTBA METAJUIOB.
CriaBel METAIIIOB. DJIEKTPOXUMHUYECKHH sl HAIPSHKEHUM METaIJIOB

24

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATPHM, KaJlui, KaJabIUH,
MarHuu, aJlFlOMUHUAM, [TUHK, XPOM, KeJIe30, MeJIb) U UX coequHeHui. Oomue
CIIOCOOBI MOTy4YeHUsT MeTauIoB. [[puMeHeHrne MeTauioB B OBITY U TEXHHUKE

2.5

['enernueckas CBA3b HCOPIraHUYICCKUX BCHICCTB, IMPUHAAJICKAIIUX
K pa3JIMYHbIM KJIaCcCaM

XUMHUS U )KU3HD

3.1

Ponp xuMmun B oOecnieueHUH BKOHOFHHGCKOﬁ, BHGPFGTH‘IGCKOP'I u HHHIGBOﬁ
6630HaCHOCTI/I, pPa3BUTHH MCIOHUIWHLI. IIonsitue o HayY4YHBIX MCTOOAX
IIO3HaHHN BCIICCTB U XUMHNYCCKHNX peaKum”I

3.2

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIIMIIAX [TPOMBIIUIEHHOTO
MOJYy4YE€HUS BAKHEUIINX BENIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUATIOB:
BAXKHEHUILIME CTPOUTEIIbHBIE MaTepHUalibl, KOHCTPYKIMOHHBIE MaTEpPUAJIBL,
KpacKH, CTEKJI0, KEpaMuKa, MaTepHUaibl 1Sl JJIEKTPOHUKHA, HAHOMATEPHUAJIbI,
OpraHUYeCKue U MUHEPAJIbHbIC Y00pEHUS

3.3

Xumusi U 370pOBbE UENOBEKA: MpaBHUJIa HUCIOJBb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia OE30MaCHOTO MCIOIB30BAHUS MPENapaToB ObITOBON
XUMUU B TTIOBCETHEBHOM JKU3HU
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