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@enepanbHasg pabodas mporpaMma Mo ydeOHOMY IpeaMery «Xumus» (0a3oBbli
ypoBeHb) (mpeameTHas o0nacTh «ECTeCTBEHHO-Hay4HblE MPEAMETBI») (nanee
COOTBETCTBEHHO — MpOrpaMMa M0 XUMHUH, XUMHsI) BKIIOYACT MOSICHUTEIBHYIO 3aIUCKY,
coJiep)kaHue O0y4yeHHs, IJIaHUpPyeMble Pe3yIbTaThl OCBOCHHS MPOTPAMMEBI 110 XHMHUH,
IUIAHUPYEMBIE PE3YyJIbTaThl, TEMATHYECKOE IIIIaHUPOBAHHE.

[losicHuTenpHas 3amucKa OTpa)KaeT OOlIMe LEeNu U 3aJaud M3yYeHUs XHUMUH,
XapaKTEPUCTUKY ICUXOJOTHMYECKHX MPEANOCHUIOK K €€ HM3YyYEHHIO OOy4arouuMucs,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOIXOJbl K OTOOpY coaeprKaHMUs,
K OIpEACIICHUIO IUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKTypEe TEMATHYECKOrO
IUTAHUPOBAHMSL.

Conepxanve oOydeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npemiaratores JUisl 00sA3aTelIbHOr0 M3Y4YEHHUS! B KaKJIOM KJIACCe Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHUs.

[Inanupyembie pe3yiabTaThl OCBOEHHUS TPOTPaMMBbI 10 XHWMHU BKIIIOYAIOT
JUYHOCTHBIE, METAllpeAMETHBIE pPE3yJbTaThl 3a BECh IMEpuoa OOYy4YEeHHs Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHusA, a TaKXKe€ NPEIMETHBIE JOCTHKEHUS OOydaronierocs
3a KaXXJIbIi ToJ] OOy4EHHS.

HOACHUMTEJ/IbBHAA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpEAHEro oOIiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe ®DenepanmbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH
B Poccuiickoit ®enepanun», TpeOOBaHUII K pe3ylibTaTaM OCBOCHHS (enepanbHOU
oOpasoBarenbHON TmporpamMMmbl  cpeanero obmero obpazoBanus (DOII  COO),
npeacTaBlieHHbIX B dDenepaqbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe
COO, c¢ yuérom Konmenuuu mpenomaBaHusi Y4eOHOro mpeaMeTa «XHUMHUsD)
B oOpasoBarenbHbIX opranu3anusax Poccuiickoii denepanuu, peaqu3yomux OCHOBHbBIE
oOpa3oBareNbHbIE MPOTpaMMbl, M OCHOBHBIX TMOJOXKeHUU «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon Ao 2025 roma» (Pacnopsixenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIEICHUI0 O0IIei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUSA U PA3BUTHS OOYYArONIUXCS CPEICTBAMH Y4eOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbaple monoxkenus DOI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIEH,
CoIepXaHus, pE3yJbTaTOB OOyYEeHHS U TPEOOBaHWM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBHMU ¢ MaHHBIMHU TOJIOKEHUSIMHU TporpamMma Mo XUMHUHU (0a30BbIH
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHaBIMBaeT oO0s3aTeNbHOEC (MHBApUAHTHOE) TPEIAMETHOE COJIep KaHue,
ONpEeEIISIET KOJIMYECTBEHHbIE U KAYECTBEHHBIE €T0 XAPAKTEPUCTUKHU HA KAXKJIOM dTarie
W3YUYEHHUs MPEIMETa, IPEeAyCMaTPUBAET MNPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeneneHus ero no KjiaccaM, OCHOBHBIM pa3ziesiaM U TeEMaM Kypca;



NaéT MpUMEpPHOE paclpenesieHne Y4yeOHBIX YacoB MO TEMATUYECKHM pasjieliaMm,
PEKOMEHIYEeT NPHUMEPHYIO MOCIEAOBATEIbBHOCTh HM3YyYEHHsI OTIEIBHBIX TEM Kypca
¢ yu€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpoIiecca,
BO3pAaCTHBIX ocoOeHHOCTel oOydarommxcs 10—11 kmaccos;

TAaET METOAMYECKYI0 WHTEPHPETALMIO LEeJNed HM3y4yeHUs NpeIMeTa Ha YpOBHE
COBPEMEHHBIX NPHOPUTETOB B  CHUCTEME CpeAdHero obmiero  oOpa3oBaHusl,
COJIEpKATENbHONM XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3zoBaTenbHON MPOTpaMMBI  CpeAHETO 00mero o0pa3oBaHWs  (JTUYHOCTHBIX,
METamnpeIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHHON
NEeATEIbHOCTH OOYy4YaromIerocs MO OCBOCHHMIO cojepkaHusa mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIUSM B TMPOrpaMMe IO XHUMHHU COOJIIOJIEHA TMPEEMCTBEHHOCTh
¢ ¢enepanpHON paboyelt MPOrpaMMOi OCHOBHOTO OOIIEro OOpa3oBaHUS MO XUMHHU
(s 8-9 kaccoB 00pa3oBaTENbHBIX OpraHU3aIrid, 0a30BbI YPOBEHB).

XuMuueckoe o0pa3oBaHME, MOJYy4aeMOE€ BBIMYCKHUKAMH 00I€00pa3oBaTEIbHON
OpraHM3aliM, SIBJSETCS HEOThEMJIEMOW YacThl0 MX O0O0pa3oBaHHOCTH. OHO CITyXKHT
3aBepLIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KITFOUEBBIX LICHHOCTEN, IPUCYLIUX LIETOCTHON CUCTEME XUMUYECKOr0 00pa3oBaHus. JTU
LIEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOmIel KyJbTypbl 4YeJIOBEKa, a TAaKXE 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbI0 M NpUPOJHOW cpene. Peanmusyercs xumuueckoe oOpa3zoBaHHE
oOyyaroluxcsi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHMs CPEACTBAMH yueOHOIro
npeaMera «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONpPENENEHbl B MpOrpaMMme
[0 XUMHUHU C Y4E€TOM crienu(pUKU HaAyKU XUMUH, €€ 3HaYCHHUs B MO3HAHUU MPHUPOJABI U
B MaTepuajJbHOM >KM3HM OOIlecTBa, a Takxke ¢ Yy4€ToM OOmmMX Mened u
NPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
obpazoBanusi B Poccuiickoit ®eneparmu. Tak, Hampumep, npu QOpMUPOBAHUU
colepxkaHusl mpeaMmera «XUMHsD YUYTEHbI CIEAYIOIIHUE TOJOKEHUS O creuuduxe u
3HAYEHUH HayKU XUMUHU.

XuMHUsi Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT o0co0yl poJib
B COBPEMEHHOM IIMBMWJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTEepUaIbHON KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMIOHATBHOIO HAYYHOTO MBIIIJICHHS, B CO3/1aHUE
LEJIOCTHOTO MPEACTABICHHUS 00 OKpYXKalIeM MHpPE Kak O €IMHCTBE MNPUPOAbI U
4eJioBeKa, KoTopoe (OopMHUpYyeTCs B XMMHHM Ha OCHOBE MOHMMAHHS BEILECTBEHHOIO
COCTaBa OKPY’KarOIIEr0 MUpa, OCO3HAHMS B3aUMOCBSI3H MEXKIY CTPOEHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHOo B3auMOAEHUCTBYS € APYTMMH €CTECTBEHHBIMU HayKaMH, XHMHs cCTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJMMBIM YCIOBUEM YCIEUIHOTO
TpyJa M JKU3HM Kaxaoro uwieHa oOmiectBa. CoBpeMEeHHass XUMHUS KakK Hayka
co3yaTebHasl, Kak HayKa BBICOKMX TEXHOJIOTHIl HampaBieHa Ha pelIeHHe riI00albHbIX
npo0JieM YCTOMYHUBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPaHbl 30POBBSI.



B cooTBeTcTBUM ¢ 00IIMMH 1EISIMU U IPUHLIUIIAMU CPEIHET0 00111ero 06pa3oBaHus
comepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIl ypOBEHb H3YUYEHMUS)
OpUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO MOATOTOBKY OOyUYaOIIUXCS,
HEOOXOIUMYI0O UM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO
BKJIFOUEHUS! B JKHU3Hb COLIMYyMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IMYHBIX O0JIACTSX,
HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnsiroluMuy npeameTa «XUMHs SIBISIFOTCS 6a30Bble Kypcebl — «Opranudeckast
XUMHsD» M «O0111asi 1 HeOpraHu4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOWM HAyKH: CHCTEMa 3HAHWW MO HEOPraHMYECKOU
XUMUM (C BKIIOYEHHEM 3HAHWM W3 OOWEed XWMHHM) M OPraHUYeCKOW XHMHH.
®opmHUpoBaHUE JAHHOW CUCTEMBbl 3HAHUN NpPU U3YYEHUU NpeaMeTa 00ecleuyuBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHIA,
3aKOHOB M TEOPHI XUMUH.

Crpykrypa coaepxkanuss KypcoB — «Opranuueckas xumus» u «OOwmas u
HeopraHuveckas XuMus» c(hOpMHpPOBaHa B IPOrpaMMe 10 XMMUU HAa OCHOBE CUCTEMHOTO
noJaxoJa K M3y4yeHUI0 Yy4eOHOro Marepuaga U OOyCJIOBI€Ha HCTOPHUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONpPEAENIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYECKOW XMMHMH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUH BellecTB. CBeAeHUsI 00 U3ydaeMbIX B Kypce
BEIIECTBaX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB [0 CIIOXKHBIX OHMOJIOTHMYECKU
aKTHUBHBIX COCIWHEHMU. B Kypce OpraHn4ecKOol XWMHM IIOJy4arOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUsS IEPBOHAYAIIBHBIC
OPEICTaBICHUS O XUMHUYECKOM CBSI3M, KJIACCU(PHUKAIIMOHHBIX NpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKkuu.

[lon HOBBIM yrioM 3peHHss B mpeaMmere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTcsi M3yYEHHBIM Ha ypOBHE OCHOBHOrOo 0O0mero oOpa3oBaHuUs
TEOPETUUYECKU MaTeprasl U (PaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peakuuu. Tak, B yaCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus 00ydarolumcst
NPEAOCTABIACTCS BO3MOYKHOCTH  OCO3HaTh 3HAYEHUE NEPUOAMYECKOIO  3aKOHA
C OOLIETEOPETUYECKUX M METOJOJOTUUYECKUX MO3ULUH, TIy0XkKe MOHATh UCTOPUUECKOE
U3MeHEeHHe (QYHKIMKA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIOINICH W
MPOTHO3UPYIOUIEH.

Enunas cucremMa 3HaHWMKW O BAXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUM,
CBOMCTBaxX M MPUMEHEHWH, a TaKKE O XUMHUYECKHUX PpEaAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSAX NpOTEeKaHus nononHserca B Kypcax 10 m 11 kmaccoB snemeHTamu
coZiepKaHusl, UMEIOIIMMHU KYJIbTYpPOJIOTMYECKUI U MPUKIIAHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT TOHUMAaHUIO B3aMMOCBSI3M XUMUU C APYTMMHU HAyKaMH, PaCKpPbIBAIOT €€
pOJb B IO3HABATEIbHOM M MPAKTUUYECKOW JAEATEIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
NPWIOKEHUH XUMHUHU, TOMOTalOT BBINYCKHUKY OPUEHTUPOBATHCA B OOILIECTBEHHO



Y JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICITHBATh
uHGOPMAIUIO U IPUMEHATH €€ JJIsl TIOTOJTHEHUS 3HAHUHM, PEelICHUS] UHTEIJICKTYaIbHBIX
U OKCIIEPUMEHTAIIBHBIX HCCIEIOBATEIbCKUX 3a1ad. B memnom copepxanue yueOHOTO
npeaMera «XUMUS» JTAHHOTO YPOBHS M3yY€HHUsS OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE
y 00y4aroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajJbHOE E€IUHCTBO HEOPraHMYECKOr0 W OpPraHUYEeCKOro MHpa,
00YCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, I103HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
dakTaMu M TEOPETUUYECKHUMH MPEANOCHIIKAMHU, OCO3HAHHE POJM XUMHUHU B PEIICHUU
HKOJIOTHYECKUX MpoOIieM, a Takke MpoOJeM COEpeKEeHUs dHEPreTUUECKUX PECYpCOB,
CBIPbs, CO3/JaHUS HOBBIX TEXHOJIOTHI U MaT€pUaoB.

B mnane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATU3ALUU O0yYaIOIINXCS
INPUHATHIE TPOrPAMMON IO XMMUU MOAXObI K OTPEAETICHUIO COAEPKAHMS U IOCTPOCHUS
npeaMeTa mpeaycMaTpuBaloT (OPMHPOBAHUE YHUBEPCATBHBIX YUYEOHBIX JEUCTBHIMA,
UMEIOUINX 0a30BO€ 3HAUEHUE AJIS Pa3IMYHBIX BUAOB JEATEIBHOCTH: pEeUIeHHs PoOeMm,
MOUCKa, aHaliu3a U 00paboTku uHGOpPMAIU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPAaKTUYECKOM M HCCIIEA0BATEIBCKOW JEATENBHOCTH, 3aHUMAIOIIEH BAaXKHOE MECTO
B MMO3HAHUU XUMHH.

B npakTtuke npenogaBaHusi XMMHUM KaKk HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHus
TaK U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, PU ONpPENEICHUH COAEPKATEIbHON
XapaKTEPUCTHKU [eJled M3y4YEeHHs TMpeAMETa HallpaBJIE€HUEM MEPBOCTEIIEHHON
3HAYUMOCTU TPAJAUIIMOHHO NPU3HAETCA (POPMUPOBAHME OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON ACSITEIIbHOCTU YEJIOBEKA U KaK
OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIWYECKON TOYKH 3PEHUS TaKOU
NOJIXOJ1 K OIPEACIICHUIO LEJIEW N3yUYEHUs TPEAMETA SIBISETCS BIIOJHE OIPaBIAHHBIM.

CornacHo JaHHOU TOYKE 3pEHUS TTIABHBIMHU LEISIMU U3YUCHUS TTpEeaMETa « XUMUSI»
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHISIFOTCS:

dbopMuUpOBaHHUE CHCTEMbl XHMHUUYECKUX 3HAHUM KaK Ba)KHCHINECH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUPa, B OCHOBE KOTOPOM JIeXKaT KIIHOUEBbIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

dbopMHpoBaHWEe W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB W XUMHUYECKUX pEaKUui, HEOOXOAUMBIX IJisi MNPUOOpPETEHUs yMEHUMH
OPHEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B PUPOJE,
B IIPAKTUYECKOU U TIOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHUA U CIOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
OOBSICHEHHEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJIO/ICHHEeM TIpaBui 0e30MacHOTro
oOpallleHusI C BEIIeCTBAMHU.

Hapsimy ¢ »Tum copaepxaTenbHash XapakTEpUCTHKA LeIed W 3a7a4 M3y4eHHs
npeaMera B MpOrpaMMe MO XUMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH



C HOBBIMH MPHOPUTETAMH B CHCTEME CpeaHero obmero oOpa3oBanusa. CeromHs
B MPEINOJAaBAHUM XUMHUU B OOJIBLIEH CTENEHU OTAAETCSA MPEANOYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIepKaHusl OOy4YeHHs, OPUEHTUPOBAHHON Ha MOITOTOBKY BBITyCKHUKA
OI0IIE00pa30BaTEIbHON  OpraHU3alliy, BIAJACIOIMIEr0 HE HAaO0OpOM 3HAHUM, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CThb CHOCOOaMH M YMEHHUSMU aKTHBHOI'O
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS! UX B PEAIbHOM KU3HU ISl PEIICHHS TPAKTHUYECKUX
3ajad.

B 31Ol cBs3uM mpu u3ydeHUM mnpeaMera «XHUMHs» JTOMUHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TAKUE LETU U 337a4H, KaK:

ajanrtanus OOyYaromMXCS K YCIOBUSIM JUHAMHYHO PAa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHNE WHTEIIEKTYaIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(opMHpOBaHrE y 00YHaIOIIUXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIUH),
UMEIOUINX YHHUBEPCAIbHOE 3HAUEHUE JJISl Pa3JIMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieMm, TOMCKa, aHaiu3a M 00paboTku  HMH(OpMaALUU, HEOOXOIUMBIX
JUIs IPUOOPETEHNUS OMbITA IEATEIbHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B IO3HAHUU
XUMHUH, & TakKe JUIsl OLIEHKM C MO3UMLMN SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HAa OPraHMW3M 4YeJIOBEKa M MPHUPOAHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTyAIbHBIX UM TBOPYECKHUX
CIIOCOOHOCTEN O00yYaromuxcsi: CIOCOOHOCTH CaMOCTOSATEIHLHO MPUOOpETaTh HOBBIC
3HaHUSA 10 XMMHUU B COOTBETCTBMM C YXU3HEHHBIMHM TOTPEOHOCTSMHU, HCIOJIB30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs TIOMCKA U aHAIN3a Y4eOHOM 1 Hay4YHO-
HOMYJISIPHON HH(POPMALIMK XUMHUECKOTO COJEPKaHUS;

(opMHpOBaHHWE M PA3BUTHE Y OOYYAIOIIMXCA ACCOLMATUBHOTO W JIOTUYECKOIO
MBIIJIEHUS, HAOIIOJATEIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, INpPU IUIAHUPOBAHMM U TPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOe:k1IEHHOCTH B TYMaHUCTHUECKON HANPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJM B PEIIEHUU TIJOOANbHBIX NPOOJIEM paldOHAIBHOTO
IPUPOAOIOIb30BAHUS, IIOMOJHEHUSI DJHEPreTUUYECKUX PpECYpCOB M  COXPAHEHHUS
OPUPOJTHOTO PaBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpeKHOro OTHOIICHHUS
K TPUPOJIE M CBOEMY 3JI0POBbIO, a TaKKe NPUOOPETEHHs ONbITa MCIOJIb30BAHUS
MOJyYEHHBIX 3HAHMWA JJIS1 MPUHATHS TPAMOTHBIX PEHICHUM B CUTYallUsiX, CBA3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMHU.

Henmn wu 3amaud  u3ydyeHUs NpeaMeTa «XUMHUS» TOIYYWIH MOAPOOHYIO
METOJMYECKYI0 HHTepHperanuio B pasnene «[lmanupyemblie pe3ynbTaTbl OCBOCHHS
IporpamMMbl IO XUMHUM», Ojarojaps yemy oOecreueHo YETKOE MPEACTaBICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HMEIOT NpsIMO€ OTHOIICHHWE K pealu3alli KOHKPETHOM
LEJIH.



B yuebnoMm mnaHe cpenHero obmiero o0pa3oBaHus mpeaMeT «Xumus» 0a30BOTro
YPOBHSI BXOJIUT B COCTaB IpeAMeTHOM 001acTu «EcTrecTBeHHO-HaYUYHBIE TPEIMETHDY.

OOmee 4mcIO 4YacoB, PEKOMEHJOBAHHBIX I M3Y4YCHHs] XUMUU — 08 4Yacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 4ac B HeJeno).



COJIEP) KAHUE OBYUYEHUSI!

10 KJTACC

Teopernyeckne 0CHOBbI OPraHMYECKON XUMUH

[Ipenmer opraHM4eckod XUMHUU: €€ BO3HMKHOBEHME, pa3BUTHE W 3HAUYCHUE
B IIOJYYEHUU HOBBIX BEUIECTB W MarepuanoB. Teopuss CTPOCHHS OpPraHUYECKUX
coenqunennit A.M. BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (DOpMyIIbI
OpraHMYECKUX BEIIECTB. ['omosorus, nudoMepus. XUMHUUYECKasl CBSA3b B OPraHUYECKHUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukaluu oOpraHuyeckux BemiecTB. HomenknaTypa
OpPraHMYECKUX COEIMHEHUH (CUCTEMaTHYeCcKas) U TPUBUAJIbHbIE HAa3BaHMs BayKHEHIINX
IIPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BELIECTB.

IKCIEePUMEHTATbHbIE METO/Ibl H3YUYeHHUsI BEeIECTB U UX MpeBpaleHui

OsznakomiieHHe ¢ 00pasliaMu OPraHNYeCKUX BEUIECTB U MaTepHajaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U OIHCAaHUE
JIEMOHCTPAIIMOHHBIX OTBITOB TIO TTPEBPAIICHUIO OPTaHMYECKHUX BEIICCTB IMPY HArPEBaHUHU
(ruaBnieHue, 0OyTJIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
IPEICTaBUTENN aJKaHOB: (PU3MUECKUE U XUMUYECKHE CBOWCTBA (peakuy 3aMEeLICHUS U
TOpEHNs), HAXOXKACHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHA pAx. OTHIEH W IPONWIEH —
npocTeiilre NpeCTaBUTeNN aJIKeHOB: (PU3MYECKUe U XUMUYECKUE CBOMCTBA (peakLuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallM¥, OKHUCJIEHUS U MOJUMEpPU3ALUN),
NOJIyYEHHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 wu wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMUYECKHME CBOMCTBAa (peakuus mnoiaumepusanuu). llomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKUIN psl. AlETUIIeH —
OPOCTEHIINI MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XUMUYECKUE
CBOMCTBa (pe€akuuu TUJPUPOBAHMS, TAJIOTEHUPOBAHMS, THUAPATALHUHA, TOPEHUS),
MOJIyYeHHE U PUMEHEHHE.

Apenbl. ben3zoun: cocras, ctpoeHue, Gu3NYeCKrue U XUMHUUECKHUE CBOMCTBA (peaKIiu
raJIOTEHUPOBAHUS W HUTPOBAHUs), MOJyYEeHUE M TpuMeHeHue. Tonyon: cocmas,
cmpoeHue, Quaudeckue U XumMuueckue Ceoucmea (peakyuu 2ano2eHupo8aHus U
HUMpoBanus), noayyenue u npumernenue. TOKCUYHOCTb apeHOB. ['eHeTHYeckas CBS3b
MEXKy YIIEBOAOPOAAMH, MPUHAIIIEKAIUMHA K PAZTUYHBIM KJIACCaM.

! KprMGO.M B TCEKCTC BBIACIICHbBI JJIEMCHTBHI COJACPIKAHUA yqeGHoro marepuajia, KOTOPBIC H3Iy4arOTCA

B O3HAKOMHTEIFHOM IUIaHE W HE BKIIOYAIOTCS B COCTaB NPEIMETHBIX pe3ynbraroB ocBoenmst ®OII COO
Ha 6a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHblil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOsl nepepadoTky HeTU: EPErOHKA, KPEKUHT
(TepMUYeCKH, KaTanUTHUYeCKuil), muponu3. I[lpoaykTel mnepepaboTku HedTH, HX
NPUMEHEHUE B NIPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIM yroiap ¥ HOpPOILYKTHI €ro
nepepadoTKHU.

JKCIepUMEHTAJIbHbIE MeTOAbI H3yYeHHUs] BellleCTB U UX NPeBPallleHn i

O3HakoMJIeHHE ¢ 00pa3liaMu MIACTMACC, KaydyKOB U PE3UHBI, KOJUTEKINH «HepTh»
U «YTollb», MOJEIMPOBAHUE MOJIEKYJ YTJIEBOAOPOIOB W TaJOr€HONPOU3BOIHBIX,
IPOBEJICHIE MPAKTHYECKOH padoThl: MOJyYeHUE STUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1aun

Bbeluucienus no ypaBHEHUIO XUMHUYECKOW peaklnH (Macchl, 00bEMa, KOIMYECTBA
UCXOJHOTO BEIECTBA WM TMPOAYKTa pEaKIMU IO M3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kucsaopoacoaepxamnue oprannyecKkie coeJHHEeHHs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METAHOJ U ATAHOJ: CTPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOMICTBa (peakuuu C AaKTUBHBIMU MeETajlllaMH, TajoreHOBOJAOPOJaMH,
ropeHue), MpuMeHeHrue. BoaopoaHbie CBS3M MEXAY MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIA ¥ 3TAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoOroaToMHble COUPTHI. DTUJICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PUBHUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO WHIEJIOYHBIMH METAJUIAMH, KaueCTBEHHAas
peakius Ha MHOTOaTOMHbIe cnupThl). JleiicTBre Ha opraHu3M denoBeka. [Ipumenenue
IJILEPUHA U STHJICHIJIMKOJIS.

deHo: CTpOCHUE MOJIEKYJIbI, (DU3NYSCKUE U XMMHUYSCKUE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anbreruabl U kemonsl. DopManbpAeTu, alleTalbAECTHA: CTPOCHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu OKHUCIECHHUS M BOCCTAHOBJICHHUS, Kaue€CTBEHHBIC
peakuun), MoJiydeHue u NpuMeHEeHHe.

Ayemon: cmpoenue, gusuyeckue u xumuyeckue ceoucmea (peakyuu OKUCIeHus u
80CCMAHOBIIEHUS), NOTIYYeHUe U NPUMEHEHUe.

OOHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCyCHas
KHCJIOTBL: CTPOEHHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME JIs Kilacca
KHUCJIOT, peakuusi JSTepuukanuu), MoiaydeHue u mnpuMeHeHue. CreapuHoBas H
OJICMHOBAsI KUCJIOTHI KaK MPEJCTABUTENN BhICIINX KAPOOHOBBIX KUCIOT. MblIa KaK COJIA
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeiCTBHE.

Cnoxxable >QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
adupoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMSA YIIIEBOJOB (MOHO-, AU- U TMOJUCAXApPUIBI).
['mroxo03a — mpocTelmil MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKUE
U XHUMHYECKue cBoHcTBa (B3aummopeicTBue ¢ ruapokcuaoM wmeau(Il), oxucienue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHUE TIIHOKO3bI),
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HAXOXKJEHUE B MPUPOJE, MPUMEHEHHEe, Ononorndyeckas poias. Potocunres. Ppykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCaxapuoos, 2UOPOIU3, HAXOHCOEHUEe 8 Npupooe u
npumMeHeHue.

Kpaxman u memmono3a Kak MOpupojHbie mnonuMepbl. CTpoeHue Kpaxmaia |
HEJUTI0N03bI. PU3NYECKUEe U XUMUYECKUE CBOMCTBA Kpaxmaia (TUIpOJIn3, KadeCTBeHHAS
peaKIus C UOJ0M).

IKCIEePUMEHTAIbHbIE METO/Ibl H3YYeHHUsI BelIeCTB U UX NMpeBpanieHuii

[IpoBenenue, HabOMIO/IEHUE W ONMKMCAHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJJTHOATOMHBIX CIIUPTOB (OKUCIECHUE ITAHOJIA OKCHIIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TIUIIEPUHA C THUIPOKCUIIOM
menu(Il)), ampaerumgoB (OKHCIEHHME aMMHAyHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcugom  Mmenu(Il), B3aumoneiicTBHE Kpaxmaiga C  HOJOM), IPOBEJCHUE
MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuéTHble 3a1a4n

Bbeluucienus o ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEILECTBA WJIM MPOAYKTa pPEaKkUMh IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoaep:kaniue opraHudeckue coeJuHeHus

Amunvl. Memunamun u auuiuH: cocmas, cmpoeuue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMUL).

AMMHOKHCIIOTBI Kak aM@oTepHbIe OpraHuyeckue coefauHeHus. dusznyeckue u
XUMHUUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpE TIIUINHA). buosornueckoe 3HaUeHUE
aMUHOKHCNOT. [lenTusl.

benku kak mpuUpoOHBIE BBHICOKOMOJIEKYISIpHBbIE coenuHeHus. [lepBuuHas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OENKOB. XMMUUYECKHE CBOMCTBA OCIIKOB: THUAPOIIH3,
JeHATypalns, Ka9eCTBCHHBIC PEaKIINK Ha OCITKH.

JKCIePUMEHTATbHBIC METOAbI M3Y4YEeHHUSs BEIECTB U UX NPeBPALLCHUH
HaGntonenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB
IIPU HArpeBaHUH, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMosieKyJISIpHbIE COeTMHEHMSI

OCHOBHBIC TIOHSTHSI XUMUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MMOJIMMEpU3aIliU, CPEIHIS MOJICKYJISIpHAsl Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUN — TOJUMEpHU3aIus 1
MOJIMKOHICHCALIHSL.

IInacmmaccol  (noausmuner, NOAUNPONUNIEH, NOJUSUHUTIXIIOPUO, NOJUCIIUPOIL).
Hamypanvnoiti u cunmemuueckue kayyyku (0ymaoueHosblil, XJ10PONPEHO8bll U
uzonpeHosslii). Bonokna: mamypanvhvie (X10NOK, wepcmsv, WENK), UCKYCCMBEHHblE
(ayemammnoe 80J10KHO, BUCKO3a), CUHmMemuiecKue (KanpoH u i1aecam,).
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JKCIepPUMeHTAIbHbIEC METOAbI M3Y4YEeHHUSs BELIeCTB U UX NpPeBpPaLlleHUu
O3HakoMJIEHHE C 00pa3liaMy HNPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KAay4yKOB.

Me:xnpeaMeTHble CBSI3H

Peanm3amusi MEXIPEAMETHBIX CBS3€H MPH HM3YYCHUH OPTaHUYECKOW XUMHH
B 10 kyacce oCymiecTBIsSIETCA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIONINXCS CHUCTEMHBIMU ISl OTACIBHBIX TMPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SIBJICHUE, HAYUHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, KJacCU(UKAINS, IEPUOANIHOCTD, HAOIIOEHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: Matrepus, SHEprusi, Macca, aToM, SJEKTPOH, MOJIEKYJia, SHEPTeTUUCCKHMA
YpOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (HU3UYECKUE
BEITUWYMHBI U SUHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocepa, OOMEH BeEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBa (OCJIKH, YTIEBOIbI, >KUPHI, DEPMEHTHI).

I'eorpadms: MuHEpanbl, TOPHBIE TOPOJIBI, IOJIE3HBIE WCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHooTHsA: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIHUE
CpenCTBa, JEKAPCTBEHHBIE U KOCMETHYECKUE MPEnapaThl, MaTEpHaIbl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBBI XUMUM

XUMHUYECKHUI 37eMeHT. AToM. SAapo aroma, M30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHEPreTUuecKue YpPOBHU, MOAYPOBHU. ATOMHBIE OpOUTANIU, S-, P-, d- DIEMEHTHI.
Oco0eHHOoCTH pacnpeiesieHus IEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX NePUOI0B. DNEKTPOHHASI KOH(PUTypaIusi aTOMOB.

Ileppuonmueckuit 3akoH M Ilepuognueckas cucTEMa XMMHUYECKHX DIIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAUYECKOrO0 3akoHa U llepuoauueckor CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX HUMU
IIPOCTBIX M CJIOYKHBIX BEUIECTB IO TPyNIlaM U INepuofaM. 3HAYEHUE MEPHUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKas CBA3b. BUibl XuMU4YecKoil CBsI3U (KOBaJEHTHAS
HETMOoJISIpHAss W TOJsIpHasi, HWOHHAs, MeTauindeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNnTOpHBIN). BomopogHas
CBsI3b. BaJIGHTHOCTB. DNEKTPOOTPULATENBHOCT. CTENEHb OKUCIICHUS. MIOHBI: KaTMOHBI
Y AaHUOHBI.
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BemiectBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
CoCTaBa BellecTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOKMCTBA BEUIECTB
OT THIA KPUCTAJUIMYECKON PEIETKU.

ITonsTHE O TUCTIEPCHBIX cucTeMax. FICTMHHBIE M KOJUIOUAHBIE pacTBOpBL. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuid. HoMmeHkaTypa HeopraHu4ecKuxX
BelecTB. ['eHeTMueckas CBSI3b  HEOPraHUYECKUX  BEIIECTB, MPUHAIJICKALIIUX
K Pa3JIM4HBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX peakUuid B HEOPraHUYECKON
U OpPraHMYECKOW XMUMHUHU. 3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
IIPEBPALLECHUS] SQHEPTUH [P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (axtopoB. OOpaTtuMmbie
peakumuu. XuMu4yeckoe paBHoBecre. DakTopbl, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onextponutryeckass auccounanus. CuibHble W cialble 3neKTponauTsl. Cpena
BOJIHBIX PacTBOPOB BEILIECTB: KUCasi, HEUTpanbHasl, menouHas. /lonsamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHudeckux u
Op2aHUYecKUx 6euiecms.

OKHCIIUTENPHO-BOCCTAHOBUTENbHBIE  peakuuu. [lowamue 06  snekmponuse
pacniasoé u pacmeopos coneu. llpumenenue sneKkmpoausa.

JKCNEePUMEHTAIbHbIC METOAbI H3YUYeHHS BelleCTB U UX NpeBpalleHu

Hemonctpauusa Ttabmuy «llepuoguueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBay, M3yd4eHHE MOACNCH KPUCTALTMYECKUX PEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joXKeHUE NEepOoKCUia
BOJOPOJa B MPHUCYTCTBUM KATAIA3aTOpPA, OINPEHAEIEHUE CPEINbl pPacTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO WHIMKATOpa, PEAKIMM MOHHOIO OOMEHa), MpOBEICHUE
NpaKTUYECKON paboThl «BnusgHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTh XWMHYECKOU
peaKkumn».

PacuérHble 3a1a4n
Pacué€thl 110 ypaBHEHHSIM XMMHUYECKUX PEAKLHUH, B TOM YHCJIE TEPMOXUMHUYECKUE
pPACYETHI, PACUYETHI C UCITOJIB30BAHUEM MOHATHUS «MACCOBAsI JOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne nHemeraimioB B [lepmoamyeckon cucreme XUMHYECKHX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETA/IOB (Ha MpUMeEpe Kuciaopojaa, cepsl, docdopa u
yIaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (Tajlor€HOB, CEpbl, a3oTa,
dbocdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUM (OKCHUAOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpuMeHeHne BaKHENIIUX HEMETAJIJIOB U KX COCIMHEHUM.
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Meramnel. Ilonoxenne wetamuioB B llepuonnueckon cucTeMe XHMHUYECKHAX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB. O6mme  ¢usnueckue cBoiicTBa  MeTauioB.  CrutaBel  METaJIOB.
DNEKTPOXUMHYECKHUH PsJl HAITPSHKEHUI METAIIOB.

XUMUYECKUE CBOICTBA BAKHEUIIIMX METAIIOB (HATPUM, Kadui, KaabllUid, MarHuu,
AIIFOMMHMN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHEHU.

Obmue crnocoObl monydeHus MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobvl 3auumul om kopposuu. lIpuMeHeHne MeTauioB B ObITY M TEXHHUKE.

IKCIEPUMEHTAIbHbIEC METOAbI H3YYEeHHUs BEIECTB U UX NPEeBPALLCHUH

N3ydenne xoyekuuu «MeTamuibl U CIIaBbl», 00pa3lloB HEMETAJIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3a/ay, HAONIOACHUE U OINHUCAHUE JIEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE THAPOKCUA ATTFOMUHUS C PACTBOPAMH KUCIIOT
Y 111EJI0YEH, KaUeCTBEHHBIE PEAKIIMKM Ha KATUOHBI METAJLIIOB).

PacuéTHble 3a1a4n

Pacuérel maccel BemiecTBa WM O0BbEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAcCe WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIMU BELIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBAa BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO U3 BEIIECTB
UMeeT IPUMECH.

XuMuA M )KU3Hb

Ponp xumuum B o0O0€CHEUYeHUH HSKOJOTMYECKOM, HHEPreTUYECKOM M MHIIEBOMN
0€30MacHOCTU, pa3BUTUM MeTUIIUHBL. [[OHSITHE 0 HAYyYHBIX METO/AaX MO3HAHUS BEIECTB
Y XMMUYECKUX PEAKIUH.

[Ipencrabiernss 00 OOMMX HAYYHBIX MPHHITUIIAX ITPOMBIILICHHOTO IOJYYSHUS
BaXKHEUIIINX BEIICCTB.

YenmoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpacKd, CTEKJIO, KEpaMuKa,  MaTepualibl
TSl DJICKTPOHUKH, HAHOMaTEpHUabl, OPraHUUYECKHUE U MUHEPAIbHBIC Y0OpEHHUS.

XuMHUST W 3J0pOBbE YEJOBEKA: IpaBWjia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBmiia OE30MACHOTO MCIIOJIB30BAHUS IPENapaToB OBITOBOM XHWMHH
B ITOBCEJIHEBHOM JKU3HU.

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpenMEeTHBIX CBA3€H MPU U3YYCHUU OOINEeH M HEOpraHUYEeCKOM
xuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX T[IOHSITUWA, TaK W TMOHSITUU, SIBISIOIIUXCS CHUCTEMHBIMHU [UJII OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHbBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHsI,
aHaNMM3, CHUHTE3, KiacCuuKaius, TMEPUOJUIHOCTh, HAOIOJCHUE, OSKCICPUMEHT,
MO/JIEIIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOTI,
PaOAaKTUBHOCTh, MOJIEKYJIa, YHEPTETHYECKUN YPOBEHBb, BEIIECTBO, TENO, OOBEM,
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arperaTHoe COCTOSTHHE BELIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHHUS,
CKOpOCTb.

buonorus: kinerka, opraHnusM, dKocuctema, ouocdepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOPHbIE NOPOJIbl, IOJE3HBbIE HCKONAEMblE, TOILIUBO,
peCypcehl.

TexHosorusa: XuUMUYECKass MPOMBIIIJIEHHOCTb, METAIYPIUs, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTE€pPUAJIOB, CEIbCKOXO3SHUCTBEHHOE  IPOMU3BOJICTBO,  IHILEBAs
IPOMBIIUIEHHOCTb, dapmaneBTHUECKAs MPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHUYECKUX  IpernaparoB, MPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHaJIoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS 00YUYaIOIIUMHUCS
nporpaMMm cpeaHero oOmiero oOpa3oBaHus (JIMUHOCTHBIM, METAMpPEAMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM [uisi pa3pabOTKH  IUIAaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero o0pa3oBaHUs SBISETCS CUCTEMHO-
JEATEeIIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-JEATEIBHOCTHBIM TOJXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIhTATOB OCBOCHHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEHETO OOIIEro
00pa3oBaHMs BBIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HAaHME OOYYaIOUUMHCS POCCUUCKOM TpaxgaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIECHUIO;

HAJIMYKUe MOTUBAIIMU K 00YUCHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIMXCSi PYKOBOJACTBOBAaThCA B  CBOEH
JEATEIIbBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJOTMUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh LIEJIH
U CTPOUTH KU3HEHHBIE TUTAHBI.

JIMgHOCTHBIE PEe3yIbTaThl OCBOCHUS TPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATEIHHOU JCSATEIHHOCTH B COOTBETCTBHUM C TyYMaHUCTUYECKUMH,
COLMOKYJITYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU M UJI€AJIAMH POCCUHCKOTO
rpakIaHCKOT0 OOIIECTBA, MPUHSITHIMU B 00IIIECTBE HOPMAMH U MIPABUJIAMU TTOBEICHHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIIHUXCA.

JIugyHOCTHBIE  pe3yJibTaThl  OCBOCHHUS  MpeaMeTra  «XUMHUS»  OTpaKaroT
c(hOPMHUPOBAHHOCTh  ONbITA T[IO3HABATEJIBHOW M  MPAKTUYECKOW  JIeITEIbHOCTHU
00ydJaronmxcs Mo peaau3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHUSL:

OCO3HaHUSl 00YyYalOUMMHUCA CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEW,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

IIPEACTABJICHHS O COLMAIBHBIX HOPMAaxX M MPaBUIIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAESITENBHOCTH NPHU CO3JIaHUU Y4eOHBIX
IPOEKTOB, PEHICHUH YYEOHBIX M IO3HABATEJbHBIX 337a4, BBITOJHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;
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CIIOCOOHOCTH TTOHUMATh U [IPUHUMATb MOTUBbI, HAMCPCHU, JIOTUKY U apTYMCHThBI
APYIrux Ipu aHaJINU3C PA3JIMIHBIX BUAOB yqe6Hoﬁ ACATCIIBHOCTH,

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

IICHHOCTHOT'O  OTHOIIECHUSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€YECTBECHHON XUMMHHU,

YBOXEHUS K TIPOIECCY TBOpPYECTBA B 0O0JIACTM TEOPUU H MPAKTUYECKOTO
MPUMEHECHUS XUMHUM, OCO3HAHUS TOTO, UYTO JOCTHMIKEHUS HAyKH €CTh pe3yJbTaT
JUTUTEIBHBIX HAOJII0ICHHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO
TpyAa YYEHBIX U IPAKTUKOB;

WHTEPECA W IMO3HABATEIbHBIX MOTHBOB B MOJYYCHHHM M TOCICIYIOIIEM aHANA3€
HH(pOpMaIMK O MEPEIOBHIX JOCTIKEHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STHYSCKOTO TIOBEICHNS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMM, CBS3aHHBIC C XHMHYCCKUMHU SBICHUSMH,
Y IPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI
U IICHHOCTH,

TOTOBHOCTH OIICHHBATH CBOE MOBEICHUE U TTOCTYIIKHA CBOMX TOBAPHIIECH C TO3HMIIHIA
HPABCTBCHHBIX M IIPABOBBIX HOPM M OCO3HAHUE TOCJICACTBHI ATHX IOCTYIKOB,;

4) popMupoBaHUs KYJIbTYPbI 3[10POBbSI:

MMOHUMAaHUS LIEHHOCTEN 3I0pOBOrO U 0€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PHU3UUYECKOMY U ICUXMUYECKOMY
3J10pOBBIO;

cOOMIO/IeHNsT TpaBWi 0E€30MacHOrO OOpallleHusT C BEIIeCTBAMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJI MHAUBUIYATBHOTO U KOJJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYaLUAX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOIEH;

OCO3HaHUWsl TIOCTEACTBUA W HEMPUSATUS BPEIHBIX TMPHUBBIYEK (YIMOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) TpyA0BOro BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON IEITETLHOCTH,
00I1IECTBEHHO TOJIC3HOM, TBOPUYECKON U JPYTUX BUJIAX JACSATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ady COIMATIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEpeca K IMPaKTUYECKOMY HW3Y4YeHHI0 mpodeccuid  pazIuyHOro  poja,
B TOM YHCJIe HA OCHOBE NMTPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYIY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU NEATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHAUBUIYAIBHON TPAEKTOPUHN 00Opa30BaHUs,
Oynymeit mpodeccun W pealu3allid COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHHU, HWHTEPECOB U MOTpeOHOCTEH
o01IecTBa;
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6) PK0JIOrHYeCKOro BOCIIUTAHUA:

HKOJIOTMUYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpPOJE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMaHUsl TJO00AJIbHOIO XapakTepa OSKOJOTMYECKUX MpoOJIeM, BIMSIHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOIB30BAHUS OCTIKEHUN XUMUU JJSl PELICHHS
BOIIPOCOB PAllMOHAIIBHOIO ITPUPOOIIOIB30BaHHS;

AKTUBHOI'O HEIPUATUS JEUCTBHUM, NMPUHOCAIINX BPEZ OKPYKAIOIIEH NPUPOIHON
cpelle, YMEHHUs IPOTHO3MPOBATh HEOJATONPUATHBIE HSKOJOTUYECKHE TOCIEICTBUS
IPEANPUHAMAEMBIX IEUCTBUM U NPEJOTBPAILATh UX;

HaJIMYMsL PA3BUTOTO DJKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKON KYJIBTYPHI,
ONbITa JEATEIBHOCTH JKOJOTWYECKON HAIIPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJIE0JIOTUU XeMO(DoOuu;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUs CeU(UKN XUMUU KaK HayKu, OCO3HAaHUS €€ poju B (OpMHUPOBAHUU
paIMOHaIBPHOTO HAYyYHOTO MBIIUICHUS, CO3JMaHUU [EJIOCTHOTO TPEACTaBICHUS
00 OKpyXaroleM MHUpPEe Kak O ¢AMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN M pelieHUuu Ipo0IeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM IUBUIIU3AIUU: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH W BAaXXKHOW pOJNIM B CO3JaHUM HOBOW 0a3bl
MaTepUATbHOW KYJIBTYphI, PEHMICHUU TJIO0OATBHBIX MPOOJEM YCTOWYWUBOTO Pa3BHTHSI
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TUIIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUH MEAMIIMHBI, 00OECIICUCHUU YCJIOBHUM YCIEIIHOTO TPyJa M IKOJOTHYECKU
KOM(OPTHOM KU3HU KKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOIB30BaTh IOTy4YaeMbIe
3HAHUS JJIA aHaliu3a U OOBSICHEHUS SIBIICHUW OKPYKAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM WM3MEHEHUH, YMEHHS JeJlaTh 00OCHOBAHHBIC 3aKIIIOUCHHS] HA OCHOBE HAyYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IEJIbI0 TTOJYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHWUYECKUE 3HAHUS JJIS PEIICHHUS
po0JIeM B pealTbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIICIOBATEILCKOM e TeFHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWU IO XUMHUHU B COOTBETCTBHUU C >KMU3HCHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pas3iuyHbIX cdepax mnpodeccruoHaIbHOM
TeSITETHHOCTH.
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METAINIPEIMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpemHero o0Iero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBanus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIMCIHUIUIMHAPHBIE (MEXKIIpPEIMETHbIC) OOIleHayYHbIe TOHATHS, OTpaKarollue
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CHEIU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTUs, SIBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MUCCIEI0BaHNUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAJIbHBIC Yy4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHUBHEIC,
peryisaTuBHbBIC), obecnieunBaroime GopMupoBanue (GyHKIIMOHATBLHON I'PaMOTHOCTH H
COIIMAJIbHOM KOMIIETEHIIUU 00yYarOIIUXCS;

CITIOCOOHOCTh OOYYaIOIIUXCS HUCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILIMHAPHEIE,
MHPOBO33pPEHUYCCKHIE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JEHCTBUS B IO3HABATEIILHOU U
COLMAIBHOM MPAKTHUKE.

MertanpeaMeTHBIC Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YICOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJSITUBHBIMH JICHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC yYUeOHbIE JHCeHCTBUS
ba3oBble Jiorn4yeckue 1eicTBUA:

CaMOCTOSTENbHO (POPMYIUPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONPEAETATH LETU AEATEIBbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI ACATEIBHOCTH C MTOCTABJICHHBIMU LEIAMU;

VICII0JIB30BATh IIPU OCBOEHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBILIJICHHS — BBIJICIISITh
XapaKTepHbIC MPU3HAKU TOHATUM M YCTAHABIMBATh MX B3aMMOCBSA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM;

BBIOMpPATh OCHOBAHHS U KPUTEPHUU TSl KiIacCHU(UKAIMKM BEIIECTB U XUMHYECKUX
peaxkuui;

yCTAHABJIMBATh  NPUYMHHO-CIICJICTBEHHBIE  CBSI3M  MEXKAY  HU3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIC, ICTyKTUBHbBIC, [0 aHAJIOTHH),
BBISIBJISAITH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJIICHUSX,
(GhopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B IMPOLECCE NO3HAHWS, WCHOJb3YEMBbIE B XUMHHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICTBHBIC MPECTABICHUS — XUMUYECKHUMA 3HAK
(cuMBOJI) dJeMEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHUYECKOM peakiuu —
IIPY PENICHUH YU4eOHBIX TTO3HABATEIBHBIX M MTPAKTUYECKUX 33124, MPUMEHSITh Ha3BaHHBIC
MOJICIIBHBIE MPEACTABICHUSA [UJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.
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ba3oBble ucciaenoBaTeIbCKUeE TeMCTBUS:
BJIaJICTh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMHYECKUX PEAKITUIA;
dbopMyIHpOBaTh LIEJIM W 3aJa4d MCCIICIOBAHUs, UCIOJIH30BaTh MMOCTABJICHHBIC U
CaMOCTOATEITLHO C(OPMYIIMPOBAHHEBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /I (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUMU;

BJIaJIETh HABBIKAMM CAMOCTOSITEILHOTO MUIAHUPOBAHUS 1 IIPOBEICHUS YUYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOJI0/aTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3yJIbTAaTOB HCCIECIOBAaHUS, COCTaBIIAThH
000CHOBaHHBIN OTYET O TIPOJICTaHHON paboTe;

pUOOpETaTh OMBIT YYCHUUECKOU MCCIIEIOBATEIILCKON 1 MTPOCKTHON JIEITEIIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METO/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUSI.

Pab6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4dHO-MOMYyJsIpHas
JUTEpATypa XUMHUYECKOIO COJAEpKaHUs, CIpaBOUYHbIE MOcoOus, pecypcbl MHTEpHeTa),
aHAJIM3UPOBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTD;

(opMyIMpPOBATH 3aMIPOCH] U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IMMOM 1JIs1 BBIIOJIHEHUS YY€OHBIX 337a4 ONpeIeIEHHOrO THUIIA,;

npuoOpeTaTb  ONBIT  HMCHOJb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTHHA U Pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMYy TpencTaBieHHs WHOOpMAIUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabOTe C XUMHUYECKOU
uH(popMaIUei: IPUMEHATh MEXIPEIMETHbIE ((PU3HUECKHE U MATEMAaTUYECKHE) 3HAKU U
CUMBOJIBL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeiCTBUS:

3aJlaBaTh BOIPOCHI TI0 CYIIECTBY OOCYKTaeMOW TEMbI B XOJE JHajiora
W/WIA  JTUCKYCCHH, BBICKA3bIBaTh HIACH, (OPMYIUPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TPEIOKCHHOH 3a1auu;

BBICTYIIAaTh C INPE3CHTAlMel pe3yJbTaTOB IIO3HABATEILHOM JIEATEIBHOCTH,
MOJyYEHHBIX CaMOCTOSITCIIBHO HIJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, TMPAKTUYSCKON pabOThl IO WCCICAOBAHUIO CBOWCTB
U3ydaeMbIX BECINECTB, pealM3aliyd y4eOHOro NpoekTa U (HOPMYJIMPOBATH BBIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX UCCIICIOBAHHMIA MyTEM COTJIACOBAHUS TMO3UIUMH B XOJIE
o0cyxIeHus] 1 0OMeHa MHEHUSMH.
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PerynsiTuBHble YHHBepPCaJbHbIe y4eOHbIE JeHCTBUSA

CaMOCTOSITEJIFHO ~ IUIAHUPOBaTb U OCYLIECTBIATH CBOIO  IIO3HABATENbHYIO
NesTeNbHOCTh, oOmNpeAensas e€ Iead M 3aJayd, KOHTPOJIMpPOBaTh M IO Mepe
HE00X0IMMOCTH KOPPEKTUPOBAThH Mpe IaraeMblil aJITOPUTM JCHCTBUI MPH BHITOITHEHUH
y4eOHBIX M HCCIEA0BaTEIbCKUX 3a7a4, BbIOUpaTh Hanboee 3pGeKTUBHbIN ciocold ux
peleHus ¢ y4€ToM MOTy4eHHUsI HOBBIX 3HAHHI O BEUIECTBAX U XUMUYECKHUX PEaKIUsIX;

OCYILLECTBJIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHuydeckas XUMHUsS» OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEICTABICHUM 0 XUMUYECKOM COCTABIISAIONIEH €CTECTBEHHO-
HayYHOW KapTUHBI MUPA, POJIM XMMHUH B TO3HAHUU SIBICHUN TPUPO/Ibl, B GOPMUPOBAHUU
MBIIUIEHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAJIBHON IPAMOTHOCTH, HEOOXOAUMOMN
JUI pElICHUs MpPaKTUYECKUX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOIICHHUS
K CBOEMY 3[I0POBBIO U IIPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAaHUMN, KOTOPAs BKIIIOYAET: OCHOBOIIOJIArarolye
NOHATUS (XMMHYECKUH HIIEMEHT, aTOM, JJIEKTPOHHAas 000JI0uKa aToma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U CoKpal€HHasi), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YIIIepOoIHBIH
CKeJIeT, PyHKIMOHAIbHAS IPYIINA, PaJAUKal, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUN PsIJI,
TOMOJIOTH, YIJIEBOIOPOABI, KHUCJIOPOA U a30TCOAEPIKAILME COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs opranndeckux BeniectB A.M. byTiiepoBa, 3aKOH COXPAHEHUS] MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKH 361K XUMHUH; MUPOBO33PEHYECKHE 3HAHUS,
JeXKalye B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CHCTEMHOCTH XMUMHUYECKHUX SIBIICHHM,
(dakTosOrUYeCKUe CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYyYEHUH U Oe30ImacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX OPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKON
NEeATEIIbHOCTH YEIIOBEKa,;

cOpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPU3HAKK TOHATHUH,
yCTaHaBIMBaTb MX B3aWMMOCBS3b, HCIOJB30BATH  COOTBETCTBYIOIIME  IOHSTUSA
IIPU OIIMCAHUH COCTaBa, CTPOCHUS ¥ IPEBPALICHUNA OPTAHUYECKUX COEIUHEHNN;

chOPMUPOBAHHOCTH ~ yYMEHHMH  HCIONb30BaTh  XMUMHMYECKYID  CHMBOJHKY
JUTSI COCTABJICHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) hopMyT
OPraHUYECKUX BELIECTB M YPABHEHUM XUMMYECKUX PEAKLUMU, U3rOTAaBIUBATHL MOJEIIU
MOJIEKYJI ~OpraHMYE€CKMX BELIECTB JUI WUIIOCTpPAlUMU KX  XUMHYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NPUHAMIECKHOCTb HU3YUEHHBIX
OpPraHMYECKUX BEILECTB M0 MX COCTaBY U CTPOCHMIO K OINpeNeIEHHOMY KIIacCy/TpyIine
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COEIMHEHHI  (YIJIEBOJOPOABL,  KHCIOPOJ W  a30TCOAEpXAIIUE  COEIUHEHHS,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHMS), JaBaTb WM Ha3BaHUS 110 CHUCTEMAaTUYECKOM
HomeHknatype (IUPAC), a Takke NpPUBOAWTH TPUBHAIBHBIE HA3BaHUS OTJEIBHBIX
OpPraHMYECKHUX BEUIECTB (ITUJICH, MPOIIIICH, alleTHIICH, STUIICHTJIMKOb, TITULEPUH, (HeHOM,
dbopmainberua, arneTalbIeru, MypaBbiUHasi KUCJIOTA, YKCYCHAash KUCJIOTa, OJECMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, PPYKTO3a, Kpaxmall, LeJUIF0JI03a, TIIHLHH);

c(hOpMUPOBAHHOCTH YMEHHUSI ONIPENIEISATH BUbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEIMHEHMSIX (OJIMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh yYMEHHUS TPHUMEHATH TIOJIOKEHUS  TEOPUU  CTPOCHHUS
opranuyeckux BemiectTB A.M. bytiepoBa mis 0OBsICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEH Pa3IMUHBIX KIACCOB OPTaHUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMUIIEH, alleTuieH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30i1, METAHOJ, 3TAHOJ, ATUJICHIJIUKOIb, TIUUEPUH, (EHOJN, aleTaTIbIerHI,
MypaBbUHAasi M YKCYCHAasl KHUCJOTHI, IJIFOKO3a, KpaxMmaj, LEeJUI0JI03a, aMHUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUHN C UCIIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh MCTOYHUKU YIIJIEBOJOPOJAHOTO
ChIpbs (HE(Th, MPUPOJHBIN Ta3, yrojib), CIOCOOBI MX MEPEePadOTKH W MPAKTHUECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOJAUTH BHIYUCIICHHUS [0 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM NPOJAYKTAa PEAKIHUH IO
U3BECTHBIM Macce, OOBEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAay4YHOTO TMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
sBJICHUN (HAONIOZCHUE, WM3MEPEHHE, JKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOJIH30BAThH
CHUCTEMHbBIC XUMHUUYECKUE 3HAHUS JJIsl IPUHSTUSL PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYAaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWiia IOJB30BAHUS XUMHUYECKOU
MOCy101 1 1abOpaTOPHBIM 000PYI0BaHUEM, a TAKXKE MPaBUiIa 00paIlEeHHs C BEIIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTb ~ YMEHWH  IUUJIAHUPOBATh W BBINOJHATH  XUMHUYECKUUN
AKCTIEPUMEHT (TIpeBpallleHrsT OPTaHUYECKUX BEIIECTB NPU HArpEeBaHUU, MOJYUYEHUE
ATUJIEHA M HM3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMH OPTraHHUYECKUX BELIECTB,
NeHatypaiys O€JIKOB NMPU HarpeBaHUU, LBETHBIC pEakIuu OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30TTACHOCTH TIPH OOpAICHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000opyIoBaHUEM, TPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alIMCU YPABHEHUM COOTBETCTBYIOIIUX PEaKIMil U POopMyIUpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;
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chOPMHPOBAHHOCTh  YMEHUW  KPUTHYECKH  AQHAIM3UPOBATh  XUMHUYECKYIO
uHOpMaIINIO, TOTYYaEeMYI0 U3 PAa3HBIX UCTOYHUKOB (CpEeICTBa MACCOBOM MH(POPMAIUH,
WHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHHUH COOJIIOAThH TIPABMIIA SKOJOTUIECKHU MEIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYAOBOU JACSITEIBHOCTH B LEJISIX COXPAHEHHS CBOETO 37I0POBbS U
OKpY’Karolle NPUPOAHON Cpelbl, OCO3HABaTh OMNACHOCTh BO3JCUCTBUS Ha IKUBBIC
OpraHu3Mbl ONPE/IEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbici nmokazarens [T/K,
MOSICHATh HAa MpPUMEpax CHOCOObl YMEHBIICHHS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICICTBHS Ha OpTaHU3M YEJIOBEKa;

s OOyYaromMXCcsi € OTPaHHMYEHHBIMA BO3MOXHOCTSMHU 3JI0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETBIX M CIA0OBUASIIMX OOYyYalOIUXCS: YMEHUE MCMOJIb30BaTh Pelbe(pHO
TOYEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anucu XuMU4ecKux GopMyIL.

11 KJIACC

[IpeameTHbie pe3yabTaThl OcBoeHUs Kypca «OOIas U HeoOpraHUYecKass XUMUSD)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPECTABJICHUI: O  XUMHYECKOW  COCTaBJISIIOLIECH

€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHH B MO3HAHUU SIBIICHUN TPUPOJbI,
B (OPMHUpPOBAHMHM MBIIIJIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (QYyHKIIMOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW IS PEIICHUS NPAKTHYECKUX 3aJad M SKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U MPUPOJTHOU CpelIE;

BJIAJICHUE CUCTEMON XMMUYECKNX 3HAHUW, KOTOPas BKJIIFOYAET: OCHOBOMOJIATAOIIINAE
MOHATUS (XUMUYECKUN DJIEMEHT, aToM, H30TOI, S-, P-, d- SJIEKTPOHHBIE OpPOUTAIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTETNEHb OKHUCJICHUS, XUMHUYEcKas CBs3b (KOBaJiEHTHas,
HMOHHAs, METAJJTMYECKasi, BOJAOPOAHAs), KPUCTAJUTMYECKAsl pelI€TKa, TUIThl XUMUYECKUX
peakiui, pacTBOp, IEKTPOJUTHI, HEATCKTPOJIUTHI, JICKTPOJIUTHUECKAS TUCCOIHALIUS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKON peakiuu, XUMHUYECKOE
paBHOBECHE); TEOPMH W 3aKOHBI (TCOpHS DICKTPOJUTHYECCKOH JTUCCOIMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MAacChl BEHIECTB, 3aKOH
COXpAaHEHUS W MPEBPAICHUS] SHEPTUHU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3bIK XMUMHUHU, MHPOBO33PEHUECKHE 3HAHMS, JeKallde B OCHOBE
MOHUMAaHHUSI TPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHMX SIBJICHHUH, (haKTOJIOTHYCCKHE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJyYCHUH U 0€30MTaCHOM HCITOJIb30BAHUHY BAXKHEHTITHX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JIEATCIIBHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIC TMPU3HAKK TOHSTHUH,
YCTAaHABJIMBAaTh MX B3aUMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIUE  TOHSATHS
MIPU OMTMCAHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUA;
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cOPMUPOBAHHOCTh ~~ yYMEHHUW  HCIOJNB30BaTh  XHMHUYECKYI0  CHMBOJIUKY
JUIS  COCTaBieHHs (OPMYJT BEIIECTB U ypaBHEHUH XUMHUYECKUX  PEaKIIH,
cucreMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHblEe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIECTB (yrapHbIi ras, yriekuciablid ra3, aMMHaK, rauiéHas U3BECTb,
HeraméHas U3BeCTh, IUThEBAsI CO/1A, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OMpPENEISITh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COCAUHEHHSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJISIpHAsl, HOHHA,
MeTaJIJINYEeCcKast), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHaBIMBAaTh NPUHAIJICKHOCTh HEOPTaHUYECKUX
BEIIECTB [0 UX COCTAaBY K ONPEICIEHHOMY KiacCy/Tpynine COeIUHEHUH (TpocTbie
BEILIECTBA — METAJUIbl MU HEMETAJUIbl, OKCUJbl, OCHOBAaHMS, KHUCJIOTHI, amM(pOTEpHbIE
TUJPOKCHU/IBI, COJIN);

c()OPMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICI MEPUOJUYECKOrO0 3aKOHA
JI.1. MenneneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
IPOTHOCTHYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaATh 3JEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHYECKUX 31eMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHUCTEMBl XHMHYECKHX
anemeHToB J.M. MeHieneeBa, nCnonb3ys MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTATINY,
«OHEPTEeTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB
XUMHYECKUX AJIEMEHTOB M UX COENMHEHMI IO nepuojaM M rpynnam Ilepuoanueckon
CHCTEMbI XUMHUYECKUX 31eMeHTOB J[.J1. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBa  HEOPraHWYECKHMX  BEIIECTB  paA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATh
CyIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJIYy HEOPraHMYECKUMHU BEIECTBAMM
C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(OPMUPOBAHHOCTL ~ yYMEHHUS  KJIACCU(PUIMPOBATH  XUMHUYECKHE  pEeaKUuu
N0 Pa3JIUYHbIM MPHU3HAKAM (YUCIY M COCTABY PEArupyrolMX BEUIECTB, TEMJIOBOMY
ahdexTy peaknuu, H3MEHEHHUIO CTENeHEH OKHUCICHUS JJIEMEHTOB, OOpPaTUMOCTH
peakuuy, y9acTHIO KaTajln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPaBHEHUS PEaKUUil pa3iMYHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHMS PEAKIUi MOHHOTO OOMEHA, YYUThIBAsl YCIOBHS,
IIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLIA;

cOPMUPOBAHHOCTh ~ YMEHUH  NPOBOAUTH  pEaKLUUH,  MOATBEP)KIAIOIINE
KAUECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
yTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

chOPMUPOBAHHOCTH ~ YMEHMH  PACKpbIBaTh  CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIUN MOCPECTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCa 3TUX
peaKuu;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuu OT PAa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMECHHM XapaKTEPH30BATh XUMHUECKHUE MPOIIECCHI, JICIKAIIHEC
B OCHOBE MPOMBILIUIEHHOTO TIIOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTD MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTHUUECKHUX
mpo0eMax XUMHAYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUH TTPOBOIUTH BEIYHCIICHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas J10J1s1 BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKUX
peakIusIX, MacChl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB, TEMIOBOro A dexra
pEaKIMu Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS
SHEPIUY;

c(hOPMUPOBAHHOCTh YMEHUN COOJIIOATh TMpaBWIa IMOJIb30BAHUS XUMUUYECKOU
MOCY1I01 1 1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUiIa OOPAIICHUS C BEIIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSMHU T10 BHITTOJTHEHHUIO TAOOPATOPHBIX XUMHUECKHX OIBITOB;

c)OPMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBATh U BBIMOJHATH  XUMHUYECKUM
DKCIIEPUMEHT (pa3loKEeHHWE TMEepPOKCHAa BOJOPOJAa B TMPHUCYTCTBHM KaTajlu3aTopa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO HHANKATOPA,
BIIMSIHUE Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIUU, PEaKIMid UOHHOTO
oOMeHa, KaueCTBEHHBIC peaKIuK Ha Cyib(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUSI, pEIIEHNE PKCIIEPUMEHTATIBLHBIX 3a7a4 1o TeMaM «Metamisy u « HemeTtamibi»)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU 0€30MACHOCTH TIPH OOPAIICHUH C BEIIECTBAMH U
7a00paTOpHBIM  O0OpYIOBaHMEM,  TPEICTABIATH  PE3YJbTaThl  XMUMHYECKOTO
JKCIepuMeHTa B (opMe 3amuMcu YpPaBHEHUM COOTBETCTBYIOIIUX pEakluil U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XUMHUYECKYIO
uH(pOpMaIMIO, TOJYYaeMYyKd M3 pPa3HbIX HCTOYHUKOB (CpEICcTBa  MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTPaBUiia SKOJOTHUECKH 11€J1I€CO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOU JEATEIIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY)KaroIEW MNPUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTh BO3JCHUCTBHUS Ha KUBBIC
OpraHu3Mbl OIpEJEIEHHBIX BEIIECTB, MOHUMAas cMbich mokazarens [IJIK, mosicHATH
Ha MpUMEpax CHOCOObl YMEHBIICHHUS] W TPEAOTBPAIEHUS MX BPEIHOTO BO3JCHCTBUS
Ha OpPraHU3M YEeJI0BEKa;

JUIT  O0y4YaroIIuXcsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE
MPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX II03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CJICTIBIX M CJIA0OBUSIIMX OOYYAIOIIUXCS: YMEHHE HCIOIbh30BaTh PelbedHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1is 3anucu XuMU4ecKux (GopMyL.
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10 KJIACC
HaumenoBanue
No KommuectBo OCHOBHBEIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TEM [IporpammHO€ cofepxaHue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1

[Ipeamer
OPTraHUYECKON XUMHUH.
Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A.M. bytnepoBa

3

[IpenmeT opraHuYEeCKO XUMUH:

€€ BOSHUKHOBEHUE, Pa3BUTHUE U
3HAYEHHE B MOJIYYEHUH HOBBIX BEIIECTB
1 MaTepuaioB. Teopust CTpoeHUs
OPTraHUYECKUX COCTUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxxeHusi. CTpyKTypHbI€ (hOPMYJIBI
OpPraHUYECKUX BellecTB. [ 'oMomorus,
n3oMepusa. XuMHUYECKas CBA3b

B OPraHMYECKUX COCIMHECHUSIX: KPATHbBIC
CBSI3U, G- U T-CBS3HU.

[IpencraBienne o KiaccupUKauu
oprann4eckux Bemiects. Homenknarypa
OPTaHUYECKUX COCAUHCHUIN
(cucTeMaTrueckas) U TpPUBHAIbHbBIC
HA3BaHUS BAKHEUIINX ITPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3YyUYEeHHS BeLIeCTB M UX MpeBpPallleHU:

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIABIISITH MX XapaKTEPHbIE
MIPU3HAKH ), YCTaHABIIMBATh UX
B3aMMOCBS3b.

[IpuMeHATh MOJIOKEHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BEILECTB

A. M. bytnepoBa jijist 00bICHEHHS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOECHHUS.

Hcronb30BaTh XUMHYECKYIO CUMBOJIUKY
JUIS1 COCTaBJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON ) POopMyIT OPraHMYECKUX
BELIECTB.

Onpenensarb BUJIbI XAMUYECKOH CBSI3U
(oMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpriBaTh poJib OpraHUYE€CKON XUMUU
B IIPUPO/JIE, XApAKTEPU30BaTh €€
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e JleMOHCTpauu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpraHUYeCKUX BEIECTB U MaTepUaTIaMU
Ha X OCHOBE;

— OTBITHI MO MPEBPAIIECHUIO
OpPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHNE MOJICKYT
OpPraHUYECKUX BEILECTB

3HAaYE€HUE B KU3HHU YEIOBEKA,
WJUTFOCTPHPOBATH CBSI3b C APYTHMHU
HayKaMH.

HabmronaTh 1 OUCHIBATh
JIEMOHCTPAIIMOHHBIC OTIBITHI; TPOBOJIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKHUE PaOOTHI

Hroro no pazaeny

Pa3znen 2. YrieBoaopoasl

2.1 | IlpenenbHble AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOIOPOIbI — rOMOJIOTUYECKH psia. MeTaH 1 3TaH —
aJIKaHbI MPOCTEHUIINE MPEACTABUTEIHN AJTKAHOB:

COCTaB, XUMHUYECKOE CTPOCHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(peakuuu 3aMeICHHS U TOPEHUS ),
HAXOXJICHUE B MPUPOJE, TOTYUYCHUE U
MIPUMEHCHUE

2.2 | HenpenenbHbIe AJIKEHBI: COCTaB M CTPOCHUE,
YIJIEBOJOPOABL: TOMOJIOTUYECKHM Psifl. DTUIIEH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKUHBI

MIPOCTEUIINH MPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nUecKue 1 XMMUYECKHE CBOWCTBA
(peakiuuu ruIpupoOBaHHSI,
raJIOT€HUPOBAHNUS, TUAPATALIH,

PackpbIBaTh CMBIC U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITUSA

MIpY OMTMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAILCHUN OPTraHUYECKUX
COCIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaII¢HHOM ) (hOPMYJT OpraHUUECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEIIECTB K OIMPEICIICHHOMY KJIACCy
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OKHCJICHUSI U TTOJTMMEPHU3AIIIHN )
Hax0JICHUE B IPUPOJIC, TOTYyUYCHHE U
IIpUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u
MeTWIOyTagaueH- 1,3, XuMuueckoe
CTPOCHHE, PEaKIIHs MOJTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CHHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEL: COCTaB X1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSAI.
ALeTHIIEH — IPOCTEUIINN
MPE/ICTAaBUTENh AJTKMHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUpaTaliy TOPEeHUs ), HaXO0XKJICHUE

B IIPUPOJIEC, TTOIYyUYEHUE U IPUMEHEHHUE

23

ApomaTuyeckue
YTIEBOIOPObI

ApeHbl: O€H30J1 ¥ TOJYOJ, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYII,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHUSI), IOTyYCHUE

U npuMeHenue. Biusiaue 6en3ona

Ha OpraHu3M yenoBeka. ['eHeTnueckas
CBSI3b YIJIEBOJIOPOJIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOEHHUIO, Ha3bIBATh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTACJBHBIX MIPECTABUTEIICH
YTJIEBOJOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3M.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIITHEC
CIOCOOBI MOTYYEHUS TUITUYHBIX
MPEJICTAaBUTEIICH pa3IUYHbIX KJIaCCOB
yII€BOAOPOAOB (MeTaHa, 3TaHa,
ATUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BbISIBISITh TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKIMH C UCITOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYII.
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24

[Tpupoiabie
WUCTOYHUKHU
YIIE€BOAOPOIOB U UX
nepepaboTka

[Tpupoauslii ras. [lomyTHbie HeTAHBIE
raszel. HepTh 1 €€ mpoucxoxaeHue.
Croco6b1 iepepaboTKu HEDTH:
MepPEeroHKa, KpeKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu HePTH, X IPUMEHEHHE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHbIl yroyib ¥ IpOIyKTHI €T0
nepepadoTKH.

JKCHepUMeHTATbHbIE METOAbI
H3y4eHHs BellecTB

U MX NIpeBpalleHMii:

e JleMOHCTpaIuu:

— xoutekiuu «HedpTb» u «YTomby;

— BuaeopparmMenT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTBITHI:

— Ka4ECTBEHHOE OIIPENIEIICHNE YIiIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJIEJIMPOBAHHUE MOJIEKY
YTJIEBOJIOPOJIOB U
raJIOr€HONPON3BOAHBIX.

o [IpakTuueckue pabOTHI:

No 1. ITonydeHue sTuieHa U U3y4EHUE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOUYHUKU
YTJIEBOIOPOAHOTO CHIPBS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI UX
nepepaboTKU U IPAKTUYECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — IIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHNE XUMHUYECKOTO
JKCIIEpUMEHTA (11a00paTOPHBIE OTBITHI U
MpaKTUYECKHUE paboThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl ¥ 000pYyIOBaHUS, a TAKXKe
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJIHEHMSI JTa0OPATOPHBIX ONBITOB U
MPaKTUYECKUX padOT MO MOJYYECHHIO U
U3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLIMI
¥ JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIICHUS

JUTS ONIPEAICIICHUS] MOJIEKYIISIPHON
(opMyJIbl OPraHUYECKOTO BEILIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIINU.
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e PacuérHble 3a1auu:

— OMpENIENICHNE MOJIEKYJIAPHON
(hopMyJIbl OPraHUYECKOIrO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— Ppacy€Thl IO YPABHEHUIO XUMUYECKOU
peakiuu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITH CBOIO II03HABATEIIBHYIO
JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JEATETbHOCTH

Hroro no pazaeny

13

Paznen 3. Kuciopoacoaep:ka

IHUE OPraHu4Y€CKHUE COCITUHCHUHA

3.1

CroupTtel. ®eHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJ U 3TAaHOJI, XUMHYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMHU
MeTajlaMH, TaJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanas
cBs13b. DU3MOJIOTHYECKOE JICHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHoOroaroMHbI€ CIIUPTHI: STUIICHTIIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3MYECKUe U XUMUICCKHE CBOMCTBA
(B3auMOEHCTBHE CO MIECTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAS PeaKIIMs
Ha MHOTOAQTOMHbBIE€ CIIUPTHI).
dusnonornueckoe N1eUCTBUE

Ha opraHu3Mm uesoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpbIBaTh CMBICIT U3Y4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIIHE ITOHATHS

IIPY OITUCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMYJT OpraHUYECKUX
BELIECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILECTB K OIMpPEACIEHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHUAJIbHBIC HA3BaHUS
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®enoin. CTpoeHHE MOJIEKYIIHI,
du3nvecKre 1 XUMHYECKUE CBOWCTBA
¢denona. TokcnyHOCTH peHOTA, €TO
¢dusnonoruueckoe aecTere

Ha OpraHu3M 4yesoBeka. [Ipumenenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIC KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalIbICTH |
aleTanbAeTH, XMMUYECKOE CTPOCHHUE,
bu3NYecKre M XUMHYECKHIE CBOMCTBA
(peakIu OKHUCIICHUS U BOCCTAHOBJICHHUSI,
KaueCTBEHHbIC PEAKIIMHU), IOJyUYCHUE U
MIPUMCHCHHE.

OIHOOCHOBHBIE MPEIETBLHBIC
KapOOHOBBIC KMCJIOTHI: YKCyCHAs
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
bU3NYeCKue M XUMHYECKHIE CBOMCTBA
(oOmrue cBoiicTBa KUCIOT, peaKus
ATEpUPUKALINN ), TOTYICHHUE U
npuMmeHeHue. CTeaprHOBas ¥ OJIEHHOBAS
KHUCJIOTBI KaK MPEICTaBUTENN BBICIITUX
KapOOHOBBIX KHCJIOT. MbLIa KaK COJIH
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBHUE.

CnoxHbIe 23(UpbI KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ 'maponus
CIOXHBIX 2QUpoB. XKupsl Kak

OTACIBHBIX MPEJICTABUTEIICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHMUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHE, GPU3UIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIIIHE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TJIMIICPHUHA,
dbenomna, hopmanabaeTruia,
aleTanbIeruaa, YKCyCHOM KUCIIOTHI,
TJIIOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIIATh TEHETUYECKYIO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIINX XUMHYECKUX
PEAKINI C UCTIOTB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOCHHE U TPUMEHEHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

TS )KU3HEACATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITIAaCHOCTH BO3ICUCTBHUS
Ha YKUBBIC OPTaHU3MbI OITPEACICHHBIX
OPTraHUYECKHUX BEIIIECTB, MOSICHATh

Ha TIpUMEepax CrocoObl YMEHBIICHUS
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IIPOU3BOIHBIEC TVIMLIEPUHA U BBICIIUX
KapOOHOBBIX KUCIJIOT. ['uApOIN3 )KUPOB

3.3

YrneBoasl

YTIIeBoabI: COCTaB, KiIacCH(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosicaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapHI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHAA
cepeodpa(l), BoccraHoBIIeHUE, OPOKEHUE
TIFOKO3BI ), HAX0XKACHUE B MPUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykTosa kaxk
M30MED TITIOKO3BI.

Caxapo3a — mpeacTaBUTEb
JIMCaxXapuao0B, TUAPOIN3 Caxapo3bl,
Hax0XJICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmrono3a Kak NpupoIHbIe
MOJIMMEPBI: CTPOECHHUE Kpaxmania 1
LEJUTIOI03bI, PU3NUECKUe U XUMUYECKUE
CBOMCTBA Kpaxmajia (TUAPOIU3,
KaueCTBEHHAS PEAKIUS C MOJIOM).
JKCNePUMEHTATIbHbIE METOAbI
H3y4eHUs] BELeCTB U UX MPeBPaLlleHU:

Y MIPENOTBPALIEHUS UX BPETHOTO
BO3JICHICTBHS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl IO3HAHUS — IPOBEICHHUE,
HAOII0/ICHUE U OMUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJTaO0paTOPHBIE ONBITHI U
IpaKTHYeCKHe paboThl).

CnenoBaTh npaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU MCHOJIb30BAHUM XUMHUYECKOU
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BEIIeCTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OIBITOB

U MIPAKTUYECKUX padOoT 10 MOJIyUYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTH BBIYHCICHUS

JUISL ONIPEAEIICHUS] MOJIEKYJISIPHOM
(GhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPABHEHUIO XUMUYECKON pEAKLUU.
CaMOCTOSATENBHO IIJIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
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e JlaGopaTOpHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aUMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(1l);

— Ka4eCTBEHHBIE PEaKIMU aJIbJIETUI0B
(OKUCTIEHHE aMMUAYHBIM PAaCTBOPOM
okcuja cepedpa v TuAPOKCHIIOM
menu(Il));

— B3aUMOJICHCTBUE Kpaxmasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpolicTBa pacTBOpa yKCyCHOU
KHUCJIOTHI.

e Pacuérnrlie 3amaun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX PJIEMEHTOB U 110 Macce
(o0BeMy) POIYKTOB CrOpaHuUs;

— pacy€Thl MO YPABHEHUIO XUMUYECKOU
peaKiu

ydacTue B IpyNnnoBoi y4eOHOi
JESATEIBHOCTH

Hroro no pazgeny

13

Pa3nen 4. A3oTcoaep:kaiiue OpraHudecKue coeTHHeHUsl

4.1

AMMWHBI.
AMUHOKHUCIIOTHI.
benkn

3

AMWHBI: METUJIAMHUH — MIPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUe, (PU3nyecKue u
XMMHUYECKHE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHSTUH (BBISIBIISATH UX XapaKTEepPHbIE
IIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTaMH 1 FOpeHI/IH), HaXO0XICHHUEC
B IIpHUPOAC. AMMHOKHCIIOTBI KaK

aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.

PU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKUCJOT (Ha MPUMEPE TIIUIMHA).
buoniornueckoe 3Ha4EHNE AMUHOKHCIIOT.
CuHTe3 enTUa0B.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTPYKTypa OeIKOB. XUMUYECKHE
CBOMCTBa OEJIKOB: THIPOJIN3,
JIEHaTypalus, Ka4eCTBEHHbIE PEAKIINHU
Ha OeJKu.

JKCIePUMEHTATIbHbIE METOAbI
H3y4YeHUsl BelleCTB M UX NpeBpanleHuii:
e JleMOHCTpauu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— IIBETHBIC pEeaAKIUU OEIIKOB

COOTBETCTBYIOIINUE MOHATHUS
MIPY OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHuYeCKuX
COCIMHEHHM.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSl COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaI€HHOMN ) (hOpMyYJT OpraHUYECKUX
BEIIECTB.

Onpenenars MPUHAAICKHOCTh BEIIECCTB
K OIPECIICHHOMY KJIACCy 1O COCTaBY U
CTPOEHHI0, Ha3bIBATh UX

0 CUCTEMATHICCKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCHUIIINE
CIIOCOOBI MTOTYYCHUS TUITUIHBIX
MPEACTaBUTENCH a30TCOACPIKAITUX
COCIMHCHUH (METHJIAaMUHA, TJIUIIMHA,
OCIIKOB).

OnuceIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIIKOB; MOSICHATH
Ha IPUMEpPax 3HaUYCHUE OCITKOB

TSl OpTaHu3Ma YeioBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T03HAHUS — HA0II01aTh U
OTIHCHIBATh IEMOHCTPAL[MOHHBIHI
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO TO3HABATEIIbHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBON y4eOHOH
JeSITETbHOCTH

Hrtoro no pazneny

3

Paspneu. 5. BeicokoMoJIeKyJISIPHBbIE COCINHEHUSA

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHSTHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPU3AINHN, CPEITHSISA
MoJIeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCMHEHUN — MOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

[TnacTMaccel (MOJUATUIIEH,
MIOJIUTIPOITUIICH, TOJIMBUHUIXJIOPHU/I,
nonaucTupodt). HatypasibHblii 1
CUHTETUUYECKNE KayuyyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BolOKHA: HATypaIbHbIE
(XJIOTOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO,

Branets nzydyaeMbIMU XUMHUECKUMHU
TOHSITUSAMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHSATUMN U IPUMEHATH OTH
MOHATHSI TIPU OMKMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIECTB,

JUIs1 OOBSICHEHUS OTJICTbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUS CTPYKTYPHBIX (hOpMYyJT
BEIIECTB U YPABHEHUH PEaKLU
MOJIMMEPU3ALUHU U MMOJUKOHICHCAIWH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCK03a), CHHTETHYECKHE (KApOH U
JIaBCaH).

JKCIePUMEHTAIbHbIE METO/IbI
U3yYeHUs BellleCTB M UX NpeBpalleHuii:
e JleMOHCTpauu:

— O3HaKOMJIEHHE ¢ oOpa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayuyyKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb3oBaTh CCTCCTBCHHO-HAY4YHbIC
MECTOAbI ITIO3HAHUA — Ha6J'IIOI[aTB u
OIINChIBAThb ,HCMOHCTpaHHOHHLIfI
OKCIICPUMCHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HaumeHnoBanue
No KomuuectBo OCHOBHBEIE BUJIBI J€ATEIHHOCTH
pa3zeiioB U TEM [IporpamMmmHOE cofepKaHue
m\n 9acoB 00yYarommxcs
y4eOHOTro peameTa

Pa3znen 1. Teoperuyeckue 0CHOBbI XUMHUM

1.1

CrtpoeHue aTOMOB.
[Teprnognueckuii
3aKOH 1
[Tepunoanyeckas
CHCTEMa XUMHUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumudeckuii aneMent. AtoM. Coctas
aToma, U30TOMbL. DJIEKTPOHHAS
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OJIypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-a3memenTbl. OCOOEHHOCTH
pacrpeiesiecHUs SJIEKTPOHOB

10 OpOUTAJISIM B aTOMaxX MajbIX U
OOJBIITNX IEPUOIOB. DIIEKTPOHHAS
KOH(UTypalus aTOMOB.
[lepnoanueckuii 3aKOH U
[Teprnonnueckas cucTreMa XUMHYECKAX
anemeHToB /1. . Menpaeneena. CBs3b
NEPUOANYECKOI0 3aKOHA U
[Teprnoanueckoi CUCTEMbI XUMHUYECKUAX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
U CJIO’KHBIX BEIIECTB IO TPYIINaM U
nepuojaM. 3HaueHHUE MePUONIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbiBaTh CMBIC HU3y4aeMbIX
MOHATUM (BBIABIISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh ANEKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
31eMEHTOB 1—4 neproioB, UCTIONb3YS
MOHATHUS S-, P-, d-DTEKTPOHHBIC
opOuTaly, PHEPTreTUUECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MEePUOJIaM U rPyIIam
ITepunoanueckon CUCTEMBI

. . Menneneera
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anemeHToB /.M. Menaeneera

B Pa3BUTHUU HAYKH.
JKCIepUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelleCTB M UX NpeBPalleHMii:
e /leMOHCTparuu:

Buaer Tabmun «Ilepuoanueckas cucrema
XHUMHYECKHX IJICMEHTOB

J.1. MenneneeBay»

1.2

Crpoenue BeniecTna.
MHuoroobpasue
BEILIECTB

Ctpoenue BemecTBa. XMMHYECKAs CBA3b.
Bunpsl (koBajieHTHas HEMOJIpHAS U
MoJIsIpHAasi, MIOHHAsA, METATNYECKas) U
MeXaHU3MbI 00pa30BaHUs XUMHUYECKOM
CBA3U (OOMEHHBII U IOHOPHO-
akIenTopHslii). BomopoaHas cBsi3b.
BanenTHoCTb.
DIIEeKTPOOTpUIIaTeNIbHOCTh. CTETeHb
okucieHus. KaTuoHbl 1 aHHMOHBI.
BemecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aKOH IMOCTOSHCTBA COCTAaBa BEIIIECTBA.
THUIBI KPUCTALTUYECKUX PEIICTOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonudecTBeHHbBIS
XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B PaCTBOPE).

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIACIATH X XapaKTEPHBIC
MIPU3HAKK) U IPUMEHSTh 3TU MTOHATHS
P ONMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OOBSICHEHHS OT/IEILHBIX
(aKTOB U SBJICHH.

OnpenensTe BUIBI XUMUYECKOHN CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUTMYeCKOU, BOJJOPOIHOM )

B COSJIMHEHUSX ; TUTT KPUCTAITNIECKOM
PEMETKN KOHKPETHOTO BEIESCTRA.
OnpenensaTh BAJICHTHOCTh U CTCTICHD
OKHMCJICHHS XUMHUYECKUX DJIEMEHTOB

B COCIMHCHUSX PA3IMIHOTO COCTaBA.
[TpoBOIUTH BEIYUCICHUS

C HCITOJIb30BaHUEM ITOHITHS «MaccoBas
JIOJISI BEIIIECTBA B PACTBOPEY.

Bnanets n3ydyaeMpIMyA XUMHYECKUMUA
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Kiaccuduxkanuys HeopraHu4IecKux
coenuHenur. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTAILHbIE METOAbI
HU3yYeHNsI BelIeCTB U UX NMpeBpallleHuii:
e J/leMoHCTparuu:

— MOJIEIIA KPUCTAJUTMYECKUX PEIIETOK.
e Pacuérnrble 3a/1auu:

— pacyeTsl ¢ UCTIOJIb30BAHUEM TTOHSITUSA
«MaccoBas 10JIs1 PACTBOPEHHOT'O
BEIIICCTBAY

1.3

XUMUYECKHUE
peaKIU

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
U OpraHMYECKON XUMUU. 3aKOH
COXPAaHEHU MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMHAYECKUX PEAKLIHSX.

CxopocTh peaknunu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX pakTopoB. OOpaTuMbIe
peakuru. XUMUYECKOE PaBHOBECHE.
@DaKTOPHI, BIUAIOIINE HA COCTOSIHUE
XUMHAYECKOTO PABHOBECHSI.

[Tpunnun Jle [larensbe.
DIEKTPONMTHYECKAS TUCCOLUALH.
CunbHbIe U cita0ble AeKTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpalibHAas, [eIouHasAs. BogopoaHbii

MOHSATUSIMHU.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOM Peakiiuy OT pa3IuIHbIX
(hakTopoB.

Onpenensats XxapakTep CMEUICHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
Boznerictus (mpuniun Jle larense).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
pa3IMYHBIX TUIOB; MTOJIHBIE U
COKpALIEHHBIE YPABHEHHUS pEaKLIUN
MOHHOT0 OOMEHA, YUUThIBAs yCIOBHUS,
IPU KOTOPBIX ATH PEaKLUu UAYT

710 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
JKCIIEpUMEHTA (AEMOHCTPALlMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACTICHUIO CPEIBI
BOJHBIX PACTBOPOB BEUIECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIIMSHUIO PA3TUYHbIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOUN OCY101 1 1a00paTOpHbIM
000pyI0BaHUEM.

[IpencraBasTh pe3ynbTaThl
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nokazarens (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OpraHUYeCcKoil 1
HEOPraHUYECKOM XUMUH.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [Torstue 006 neKTpon3e
PacILIaBOB U PACTBOPOB COJIEH.
[IpumMmeHenune AeKTpoIn3a.
JKCIePUMEHTAIbHbIEC METOAbI
H3yYeHHUs BelIeCTB M UX NpeBpalleHuii:
e J[eMoHCTpauu:

— Pa3JIo)KEHUE EPOKCHUAA BOJIOPOIa

B MIPUCYTCTBHUM KaTaJln3aTopa.

e JlaGopaTopHBIE OTBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIIO YHUBEPCATBHOTO
UHIUKATOPA.

e [IpakTuueckue pabOThI:

Ne 1. Bniusiaue pa3nudsbix GakTopoB
Ha CKOPOCTh XUMUUYECKOUN pPEaKIInH.

e PacuérHblie 3anauun:

— pacyeTsl 10 YPAaBHEHUSIM XUMHUUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlMCHU YPABHEHUN COOTBETCTBYIOIINX
PEaKIN U AEIaTh BBIBOJbI HA UX
OCHOBE.

IIpoBOAUTE BEIYUCIIECHUS

10 YPaBHECHUSAM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacu€Thl

Hroro no pazaeny

13
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Pa3znen 2. Heopranuyeckasi Xumus

2.1

MeTtauibl

6

Mertamnsl. Ilonoxenne MeTaJuIoB

B [lepuoanueckoit cucreMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MmeTaioB. O0ume pusndyeckre cBocTBa
MeTaiioB. [IpuMeHenne MeTamios

B OBITY, npupoie U TexHuKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpspKeHU MeTamioB. O0IIue CrocoObl
noxydeHnus: metamioB. Kopposus
MeTaioB. CriocoObl 3alUThI

OT KOPPO3HHU.

OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [lepnoanueckoii cucTeMbl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCUJIA ATFOMUHUS.

OO6m1ast xapaKTepUCTUKA METAJIJIOB
no6ouHbIx noarpyni (b-rpymm)
[Tepuoauyeckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/]lb, IIUHK, XPOM, 5KEJI€30.
Baxneiimme coefuHEHNUS METAIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIEC METOAbI
U3y4eHHUs BelIeCTB M UX NMpeBPallleHMii:

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHSATUH (BBIACIATH UX XapaKTEpPHBIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHS
IIPY OMIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/IEITHLHBIX
(aKkTOB U SBJICHUM.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JIEMEHTOB —
METAJIJIOB M KX COEIMHEHUH C YUYETOM
CTPOCHHS UX aTOMOB U TIOJIOKEHUS

B [Iepnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMUYECKUE CBOKMCTBA METAIJIOB, UX
BAOXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO OMKCAHUE MPUMEpPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peakIuii; MpUMeHEHUE METaJIIOB

B Pa3IUYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JIJISI CO3aHuUs
COBPEMEHHBIX MaTEpPUAJIOB U
TE€XHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbiBaTh CylIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaIuu:

— KoJuteKIus «MeTasuibl U CIUIaBbI».

e JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHIA
AITIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YECH;

— KaueCTBEHHBIC PEaKIMU Ha KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienue s3kcriepuMeHTalbHbIX
3a1a4 1o tTeMe «MeTayby.

e PacuérHbie 3agauu:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BEIECTBA) IPOYKTa PEAKIUH, €CIIN
OJIHO U3 BEILIECTB JJaHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA

BOCCTAHOBUTENbHBIX PEAKLINN
IIOCPEJICTBOM COCTAaBIICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHA.
IIpoBOoauTH peakiumy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4acMBbIX BEIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIUE B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (popMe
3aIMCU YPAaBHEHUH COOTBETCTBYIOIIUX
peaklMii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN OCY 101 1 1a00paTOpHbIM
000pyIOBaHUEM.

[IpoBONTH BBIUHCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIIAM.
CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBJISATH CBOIO [I03HABATEIIbHYIO
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JIESITEbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHoU
JEATETbHOCTH

2.2

Hemeramer

Hemeramnsl. I1otokeHne HeMETaIOB

B [leproanueckon cucreme XUMUYECKUX
anemeHTOB [[.M1. MenpaerneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBOMCTBAa HEMETAJIJIOB.
AJIOTpONYS HEMETAIIIOB (Ha TpUMEpe
KHCJIOPO/Ia, cephl, hochopa U yriaepoa).
XHUMHUYECKHUE CBOMCTBA BaXKHEUIITNX
HEMETaJJIOB (TaJoreHOB, CEphI, a30Ta,
docdopa, yriaepoaa u KpeMHuUs).
Oxcuapl HEMETAIIOB.
Kucnoponcoaep:xaiiye KucioThl.
Bopoponusie coennHeHus

HEMETAJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3yUYeHHUS BellecTB

U UX NPeBpalleHHil:

e JlemoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C A30THOU
KUCJIOTOW Pa3JIMYHON KOHIIEHTPALIUH.

e JlaGopaTopHbIE ONBITHI:

— KaueCTBECHHBIE PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIACIATH UX XapaKTEPHBIE
MIPU3HAKHN ) U IPUMEHSATD 3TH TOHITHUS
IIPY ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, 17151 00BICHEHUS OT/ICIBHBIX
(aKTOB U SBJICHH.

OOBsICHATH 00LITHE 3aKOHOMEPHOCTH

B I3MCHCHHUH CBOWCTB HEMETAIIOB M UX
COEMHEHNH C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOKCHHSI

B [Iepnonnueckoint cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBONCTBA HEMETAJUIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO ONMUCAHUE IPUMEPAMH YPaBHEHUHN
COOTBETCTBYIOIIUX XHMHUYECCKUX
PEAKLIUH.

XapakTepru30BaTh BIUSHAE HEMETAIIJIOB
U UX COCAMHCHUHN Ha )KUBBIC
OpraHU3MBbI; OTIMCHIBATh IPUMCHCHHE

B PA3JINYHBIX 00JIACTSIX MPAKTHIECKOM
NeSATEIbHOCTH YE€JI0BEKa.
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e [IpakTrueckue pabOTHI:

Ne 3. Pemienue skCriepuMeHTaIbHBIX
3anad o teme «HemeTamis.

e Pacuérnble 3amaun:

— pacyeTsl Macchl BEIIECTBA

WK 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU
00BbEMY OJTHOTO U3 Y4aCTBYIOIIHUX

B pPEaKIINH BEIIECTB; PaCUCThl MaCChI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
MPOIYKTOB PEAKIIUH, €CITU OJHO

13 BEIIECTB UMEET PUMECH

23

CBs13b
HEOPTAaHUICCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue n oprannyeckue
kuciaoTel. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMBOTEpPHBIC
HEOPTraHWYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCcKas CBI3b
HEOPTraHWYECKUX U OPraHUYECKUX
BCIIICCTB

[ToaTBEpKaaTh CYIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEILIECTBAMHU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIIMNX XUMUYECKUX
pEAKLIUH.

PackppIBaTh CYyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIH.
[IpoBOaUTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIIHE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [IO3HAHHUS — IIPOBEICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUUYECKHE
paboThI).

IIpencraBiaTs pe3ybTaThl
XUMHUYECKOTO 3KCIIepuMeHTa B (hopme
3aIIMCU YPABHEHUM COOTBETCTBYIOIINX
pEeaKkuy 1 JenaTh BEIBOABI HA UX
OCHOBE.
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CrnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHYECKOH TOCYA0H U 1a00paTOpHBIM
000pYyI0BaHUEM.

[TpoBOANTH BHIUUCIICHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaKIIHA.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
JESITENIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B TpyNIoBoil yueOHOi
JeSITETTHHOCTH

Hroro no paszneny 17
Pa3znen 3. Xumus u )Ku3Hb
3.1. | Xumus u Ku3Hb 4 Ponb xuMuu B o0ecrieueHuN PackpsIBaTh poJib XMMUHU B PEIICHUH

3KOJIOTUYECKOM, SJHEPTE€TUYECKOUN U
MUIIEBON O€30MaCHOCTH, PA3BUTUHU
MeauuuHbl. [ToHITHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpeacraBnenus: 00 00X HAYIHBIX
MPUHIUIAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (HA MpUMepax
POU3BOJICTBA aMMHAKa, CEPHOM
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE UETIOBEKA; MpaBUiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX

DYHEPTETUYECKUX, CBIPHEBHIX H
HKOJIOTHYECKUX TIPOOIIEM YEeIIOBEUECTBA,
OMKCHIBATH OCHOBHBIC HAPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh mpaBuiia 0€30MaCHOTO
oOpallleHusl ¢ BEIIECTBAMH,
WCITOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TIPaBUJIa TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, mosacHsaTh
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npenapaToB; IpaBuia 6€30MacHOTO
WCTIOJIb30BaHUs MPENapaToB ObITOBOM
XHMMHUH B IOBCETHEBHOM KU3HU. bBITOBAs
XUMHUYECKasi TPaMOTHOCTh

Ha MpuMepax CrocoObl YMEHBIIIEHUS U
MIPEIOTBPAIIECHUS UX BPEIHOTO
BO3/E€HCTBUA.

AHaIM3UPOBATh U KPUTUUECKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XUMUYECKUMU MPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KaIOIIei
Cpebl.

Hcnonb30BaTh NOJTYyUYEHHBIE 3HAHUS U
MpecTaBIeHUs 0 cepax
JIeSITEILHOCTH, CBSI3aHHBIX C HAYKOH 1
COBPEMEHHBIMHU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIs1 OpUEHTALIUK B BEIOOpE
cBoel Oyaymiel nmpodhecCHOHAIBHOM
JIeSITEIIbHOCTH.

[IpuHuMaTh yyactre B 00CYKISHUN
po0JIeM XMMUYECKOU M DKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdiieMe u
npeuiaratb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pasneny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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