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@enepanibHasg pabodas MmporpaMma Mo ydeOHOMY IpeaMery «Xumus» (0a3oBbli
ypoBeHb) (mpeameTHas o0nacTh «EcCTeCTBEHHO-Hay4HbIE NPEAMETHI») (nanee
COOTBETCTBEHHO — MpoTrpaMMa M0 XUMHUH, XUMHSI) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
coJiep)kaHue OO0y4YeHHs, MJIaHUpPyeMble Pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 XHMHUH,
IUIAaHUPYEMBIE PE3YyJIbTaThl, TEMATHYECKOE MIIIaHUPOBAHHE.

[losicHuTenpHas 3amucKa OTpa)KaeT OOlIMe LEeNu M 3aJaud U3yYeHUs XHUMUH,
XapAKTEPUCTUKY TCUXOJOTHMYECKHX MPEANOCHUIOK K €€ H3yYEHHIO OOy4aroluuMucs,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOJIXOJbl K OTOOpY coaeprKaHUs,
K OIpEACIICHUIO IUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKTypEe TEMATHYECKOrO
IUTAHUPOBAHMSL.

Conepxanve oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npemaratores JUisl 00s3aTeNIbHOI0 M3Y4YEHHUS! B KaKIOM KJIACcCe Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHUs.

[Inanupyembie pe3yiabTaThl OCBOEHHUS TPOTPaMMBI IO XHWMHH BKIIIOYAIOT
JUYHOCTHBIE, METAIlpeAMETHBIE pPE3yJbTaThl 3a BECh MEpUOJa OOYy4YEHHS Ha YpPOBHE
cpenHero obmiero o0pa3oBaHusA, a TaKXKE NPEIMETHBIE JOCTHKEHUS OOydarouierocs
3a KaXJIbIi ToJ] OOy4EeHHS.

HOACHUMTEJ/IBHAA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpEAHEro o0Iiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe ®DenepanmpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH
B Poccuiickoit ®enepanun», TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS (erepanbHOU
oOpasoBarenbHON TMporpamMMmbl  cpeanero obmero obpazoBanus (POII  COO),
npeacTaBlieHHbIX B dDenepaqbHOM TOCYJIapCTBEHHOM 00pa30BaTENIbHOM CTaHAApTe
COO, c¢ yuérom Konmenuuu mpenomaBaHusi Y4eOHOro mpeaMeTa «XUMHUSD)
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peaqnu3yomux OCHOBHbBIE
oOpa3oBareNbHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauun Ha nepuon Ao 2025 roma» (Pacnopsixenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTrpaMMBbl M0 XUMHH, K ONPEIEIECHUI0 O0IIei
CTpaTerud OOy4YeHUs, BOCIIUTAHUSA U PA3BUTHS OOYYArOIIUXCSl CPEIICTBAMH Y4eOHOTO
npenmera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuentyanbaple monoxkenus DOI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIEH,
CoepXKaHusl, pPE3yJbTaTOB OOyYECHHS U TPEOOBaHWM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

B COOTBETCTBUMM C JaHHBIMHM IOJIOKEHUSMH TIporpamMma 1Mo XuMu# (0a30BBIH
YPOBEHb) Ha YPOBHE CPEAHETO OOIIETO 00pa30BaHNUS:

yCTaHaBIMBaeT oO0s3aTeNbHOEC (MHBApUAHTHOE) TPEIAMETHOE COJIep KaHue,
oTIpeIesieT KOJIMYECTBEHHBIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKH Ha KaKJIOM dTare
U3Y4YCHUS MpEeaMETa, MPEeayCMaTPUBACT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpeneneHus ero Mo Kjaccam, OCHOBHBIM pa3JieiaM B TeMaM Kypca;



NaéT MpUMEpPHOE paclpelesieHne Y4eOHBIX YacoB MO TEMATUYECKHM pasjieliaMm,
PEKOMEHJYyEeT NPHUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYEHHsI OTIEIBHBIX TEM Kypca
¢ yu€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpoIiecca,
BO3pAaCTHBIX 0coOeHHOCTeH oOydarommxcs 10—11 kmaccos;

TaET METOAMYECKYI0 WHTEPHpPETALMIO LEJed HM3y4yeHUs NpeIMeTa Ha YpOBHE
COBPEMEHHBIX NPHUOPUTETOB B  CHUCTEME CpeAaHero obmiero  oOpa3oBaHus,
COJIEpKATENbHONM XAapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTpaMMBI  CpeAHETO 00mero o0pa3oBaHuWs  (JTUYHOCTHBIX,
METamnpeMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHHON
NEeATEIbHOCTH OOYy4Yaromlerocs MO OCBOCHHIO coiepkaHusa mnpenmera. Ilo Bcem
HA3BaHHBIM TMO3UIMSM B TMPOrpaMMe€ IO XHUMHUHU COOJIIOJIEHA MPEEMCTBEHHOCTh
¢ (enepanpHON paboyelt MPOrpaMMOi OCHOBHOTO OOIIEro OOpa3oBaHUS MO XUMHHU
(s 89 kaccoB 00pa3o0BaTENbHBIX OpraHU3aIii, 0a30BbI YPOBEHB).

Xumuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBITYCKHUKAMH O00I€00pa3oBaTENbHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CITyXKHT
3aBepLIAIONIMM JTallOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX LICHHOCTEN, MPUCYUIUX LIETOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHusi. JTu
LIEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOmlIel KyJbTypbl 4YeJIOBEKa, a TAaKXKE 3KOJOTMYECKM OOOCHOBAaHHOTO OTHOILIEHUS
K CBOEMY 3/J0pPOBbIO U NPUPOJHOW cpene. Peanmsyercs xumuueckoe oOpa3zoBaHHE
oOyyaroluxcsi Ha ypOBHE CpeIHEro oOmero oO0pa3oBaHMs CPEACTBAMH yueOHOIro
npeaMera «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONpPENENEHbl B MpOrpamme
[0 XUMHUU C Y4E€TOM crienu(pUKU HaAyKU XUMUH, €€ 3HaYEHHs B MO3HAHUU MPHUPOJBI U
B MaTepuajJbHOM >KM3HM OOIlecTBa, a Takxke ¢ Yy4€ToM OO0mmMX wened u
NPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
obpazoBanusi B Poccuiickoit ®eneparmu. Tak, Hampumep, npu QOpMUPOBAHUU
colepxkaHusl mpeaMera «XUMHsD YUYTEHbl CIEAYIOIIHUE TOJO0KEHUS O creuuduxe u
3HAYEHUH HayKU XUMUHU.

XuMHUs KaK DJEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT oco0yl poJib
B COBPEMEHHOMW IIUBMJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOM KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJl B (pOPMHUPOBAHUE PAIMIOHATBHOIO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE
LEJIOCTHOTO TMPEACTABICHHUS 00 OKpYXKalIeM MHpPE Kak O €IMHCTBE MNPUPOAbI U
YeJioBeKa, KOTopoe (OopMHUpYeTCs B XMMHM Ha OCHOBE MOHMMAHHS BEIECTBEHHOIO
COCTaBa OKPY’KaOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXKIY CTPOEHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.

TecHO B3auMOAEHUCTBYS € APYTMMH €CTECTBEHHBIMU HayKaMH, XHMHs cCTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJAMMBIM YCIOBUEM YCIEUIHOTO
TpyJa M JKU3HHU Kaxjaoro uwieHa oOmiectBa. CoBpeMEeHHass XUMHUS KakK Hayka
co3yaTesbHasl, Kak HayKa BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pelIeHHe riI00albHbIX
po0JieM YCTOMYHUBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHbl 3J0POBBSI.



B cooTBeTcTBUM ¢ 00IIMMH IEISIMU ¥ IPUHLIUIIAMU CPEIHET0 00111ero 00pa3oBaHus
comepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIl ypOBEHb H3YUYEHMUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyUYaOIIUXCS,
HEOOXOMMYI0O UM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS! B JKHU3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUS B Pa3IUYHBIX O0JIACTIX,
HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnsiromuMu npeameTa «XUMHs SIBISIFOTCS 6a30Bble Kypcebl — «Opranudeckast
XUMHsD» M «O0111asi 1 HeOpraHu4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMA 3HAHWK MO HEOPraHMYECKOU
XUMUU (C BKIIOYEHHEM 3HAHWM W3 OOWIed XWMHHM) M OPraHUYeCKOW XHMHH.
®opmHUpoBaHUE JAHHOW CUCTEMBbl 3HAHUN NPU U3YYEHUU NpeaMeTa 00ecleuyuBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHIH,
3aKOHOB M TEOPHI XUMUH.

Crpykrypa coaepxkanust KypcoB — «Opranuueckas xumus» u «OOwmas u
HeopraHuveckas XuMus» c(opMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
HoJaxoJa K M3y4yeHUI0 Yy4eOHOro Marepuaga U OOYCIIOBI€Ha HCTOPUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUI HAa ONpPEAENIEHHBIX TEOPETHUECKUX YpOBHsX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUN, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUN O CTPOEHUH BellecTB. CBeAeHUsI 00 U3ydaeMbIX B Kypce
BEIIECTBaX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJIOB [0 CIIOXKHBIX OMOJIOTHMYECKU
aKTHUBHBIX COCIWHEHMM. B Kypce OpraHM4ecKOW XWMHM IIOJy4arOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsl IEPBOHAYAJIBHBIC
NOPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PHUKAIIMOHHBIX NpU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yrioM 3peHHss B mpeaMmere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTcsi M3yYEHHBIM Ha ypOBHE OCHOBHOTO 0Omero oOpa3oBaHus
TEOPETUUYECKUN MaTepuasl U (PaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» 00y4daroumcst
NPEAOCTABIACTCS  BO3MOYKHOCTH  OCO3HaTh 3HAYEHUE NEPUOAMYECKOrO  3aKOHA
C OOLIETEOPETUYECKUX M METOJOJOTUUYECKUX MO3ULUH, TIy0XKe MOHATh UCTOPUUECKOE
n3MeHeHHe (QYHKIUKA 3TOro 3akoHa — OT o00o0Omaromed A0 OOBICHSAIOINICH W
MPOTHO3UPYIOLIEH.

Ennnas cucremMa 3HaHUKW O BAXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TaKKE O XUMHUYECKHUX PpEaAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX NpPOTEeKaHus nononHsercsa B Kypcax 10 m 11 kmaccoB snemeHTamu
CoZiepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUI U MPUKIIAHON XapakTep. JTU 3HAHHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XUMUU C APYTMMHU HAyKaMH, PaCKpPbIBAIOT €€
pOJb B IO3HABAaTEIbHOM M MPAKTUUYECKOW JAEATEIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX
OPWIOKEHUH XUMHUHU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO



¥ JIMYHOCTHO 3HAYMUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICITHBATh
UH(OPMAIUIO U PUMEHATH €€ JJIsl TIOTIOTHEHUS 3HAHUM, PEelIeHUs] UHTEIIEKTYaIbHBIX
U OKCIIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX 3a1ad. B memnom copepxanue yueOHOTO
npeaMera «XUMHUS» JTAHHOTO YPOBHS M3yY€HHUs OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE
y 00y4aroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMaHUS (HUIOCO(PCKUX HIEH,
TaKMX KaK: MaTepuajJbHOE E€IWHCTBO 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 XUMHHU B PEIICHUU
HKOJIOTHYECKUX MpoOIieM, a Takke MpoOJeM COEpeKEeHUs dHEPreTUUECKUX PECYpCOB,
CBIPbs, CO3/JaHUS HOBBIX TEXHOJIOTHI U MaT€pHaOB.

B mnane pemieHust 3a1a4 BOCIUTAHUS, PA3BUTHS U COLMATU3ALUU O0yYaIOIIUXCS
IPUHATHIE TPOrPAMMON IO XMMUU MOAXObI K OTPEAETICHUIO COAEPKAHMS U TOCTPOECHUS
npeaMeTa mnpeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAIBHBIX YUYEOHBIX JEUCTBHIA,
UMEIOUINX 0a30BO€ 3HAUEHUE AJIS Pa3IMYHBIX BUAOB JIEATEIBHOCTH: pEUICHHs PoOeMm,
MOUCKa, aHalin3a U 00paboTku uHGOPMAIIMU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPAaKTUYECKOM M HCCIIEA0BATEIBCKOW JESATENBHOCTH, 3aHMMAIOIIEH BAaXKHOE MECTO
B [MO3HAHUU XUMHH.

B nmpakTtuke npenogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, MPU ONpPENEICHUH COAEPKATEIbHON
XapaKTEPUCTUKU [eJIed M3y4YeHHs MpeAMETa HalpaBJIC€HUEM MEPBOCTEIIEHHON
3HAYUMOCTH TPAJAUIIMOHHO NPU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON ACSITEIIbHOCTU YEJOBEKA U KaK
OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
NOJIXOJ1 K OIPEACIICHUIO LEJIEW N3yUEHUs TPEAMETA SIBISETCS BIIOJHE ONPaBIAHHBIM.

CornacHo JaHHOU TOYKE 3pEHUSI TTIAaBHBIMHU 1EISIMU U3YyUYEHUS TTpEeaMETa « X UMM
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIIOTCS:

dbopMupOBaHHUE CHCTEMbl XHMHUUYECKUX 3HAHUM KaK Ba)KHCHINECH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUPa, B OCHOBE KOTOPOH JIeXKaT KIIIOUEBbIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHpoBaHWEe W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKUui, HEOOXOAUMBIX IJisi MPUOOpPETEHUs yMEHUMH
OPHEHTUPOBATHCSA B MUPE BEILIECTB U XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B PUPOJE,
B IIPAKTUYECKOU U TIOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHUI U CIOCOOOB JESTENBHOCTU, CBS3aHHBIX C HAONIOJCHHEM H
OOBSCHEHHEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJIO/ICHHEeM TIpaBui 0e30MacHOTo
oOpallleHHsI C BEIIECTBAMMU.

Hapsimy ¢ »TuMm copaepxaTenbHas XapakTEpUCTHKA LeJIed W 3a7ad M3y4eHHs
npeaMera B MpOorpaMMme MO XUMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH



C HOBBIMU MPHUOPUTETAMH B CHCTEME CpeaHero obmero oOpa3oBanusa. CeroaHs
B MPEINOJaBAHUM XUMHUU B OOJIBLIEH CTENEHU OTAAETCA MPEANOUYTECHHE MPaKTUUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4YeHHs, OPUEHTUPOBAHHON Ha MOITOTOBKY BBIITyCKHUKA
OI0IIe00pa30BaTEIbHON  OpraHU3alliy, BIAJACIOIMIEr0 HE HAaO0OpoM 3HaHUM, a
(YHKIIMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CThb CHOCOO0aMH M YMEHHUSMU aKTHBHOIO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS! UX B PEATbHOM KU3HU ISl PEHICHHS MTPAKTHUYECKUX
3ajad.

B 51Ol cBs3u mpu u3ydeHUM mnpeaMera «XHUMHs» JTOMUHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TAKUE LIETU U 337a4H, KaK:

ajanrtanus OOyYaromMXCS K YCIOBHSIM JIMHAMHYHO pPAa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHNE WHTEIIEKTYalIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(opMHpoBaHrEe y 00YYaIOIIUXCSl KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieMm, TOMCKa, aHauu3a M 00paboTku  HMH(OpMaLUU, HEOOXOIUMBIX
JUIs IPUOOPETEHNUS OTbITA IEATEIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B IO3HAHUU
XUMHUH, a TakXKe JUIsl OLIEHKM C MO3MLMN SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIUSIHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HAa OPraHM3M 4YeJOBEKa M MPHUPOAHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE O00yYaromuxcsi: CIOCOOHOCTH CaMOCTOSTEILHO MPUOOpETaTh HOBBIC
3HaHUSA 10 XMMHUU B COOTBETCTBMU C YXU3HEHHBIMHM TOTPEOHOCTSMHU, HCIOJIB30BATh
COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs IOMCKA U aHAIN3a Y4eOHOM 1 Hay4YHO-
HOMYJISIPHON HH(POPMALIMK XUMHUECKOTO COJEPKaHUS;

(GopMHpOBaHHWE M PA3BUTHE Y OOYYAIOIIMXCA ACCOLMATUBHOTO W JIOTUYECKOIO
MBIILJIEHUS, HAOII0JATEIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, INpPU IUIAHUPOBAHMM U TPOBEACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOek1IEHHOCTH B TYMaHUCTHUECKON HANIPaBICHHOCTH
XUMUHM, €€ BaXHOM pOJM B PEIIEHUWU IJIOOAIbHBIX NPOOJIEM paldOHATBHOTO
IPUPOAOIIOIb30BAHNS, IIOMOJHEHHUSI DJHEPreTUUYECKUX PpECYpCOB M  COXPAHEHHUS
OPUPOJTHOTO PABHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpeKHOro OTHOIICHUS
K TPUPOJIE M CBOEMY 3JI0POBbIO, a TaKKe NPUOOPETEHHs] ONbITa MCIOJIb30BAHUS
MOJyYEHHBIX 3HAHWWA NJIS1 MPUHATHS TPAMOTHBIX PEHICHUM B CUTYallUsiX, CBA3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

Henmn wu 3amaum  u3ydyeHUs TpeaMeTa «XUMHUS» TOIYYWIH MOAPOOHYIO
METOJMYECKYI0 HMHTepHperanuio B pasnene «[lmanupyemble pe3yabTaThl OCBOCHHS
IpOrpamMMbl IO XUMHUMW», Ojarojaps yemy oOecreueHo YETKOE MPEACTaBICHUE O TOM,
KaKhe 3HaHUS M YMEHHUS HMEIOT NpPsIMO€ OTHOIICHHWE K pealu3alli KOHKPETHOM
LEJIN.



B yuebnoMm mnaHe cpenHero obmero o0pasoBaHus mpeaMeT «Xumus» 0a30BOTro
YPOBHSI BXOJIUT B COCTaB IpeaMeTHOM 001acTu «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

OO1miee YUCIO YacoB, PEKOMCHIIOBAHHBIX I W3ydeHHs XumMuu — 68 uacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 4ac B HeJeno).



COJIEP) KAHUE OBYYEHUSI!

10 KJIACC

Teopernyeckne 0CHOBbI OPraHMYECKON XUMUH

IIpenmer opraHM4eckod XUMHUU: €€ BO3HMKHOBEHME, pa3BUTHE M 3HAUYCHUE
B IIOJYyYEHUU HOBBIX BEUIECTB W MarepuanoB. Teopuss CTPOCHHS OpPraHUYECKUX
coenqunennit A.M. bytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (DOpMyIIbI
OpraHMYECKUX BEIIeCTB. ['omosorus, nudoMepus. XUMHUUYECKasl CBA3b B OPraHUYECKHUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukanuu opraHudyeckux BemiecTB. HomenknaTtypa
OpPraHMYECKUX COEIMHEHUH (CHCTEMaTHYeCKas) U TPUBUAJIbHbIE HAa3BaHMs BayKHEHIINX
IIPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BELIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3YUYeHHUsI BEeIeCTB U UX MpeBpaleHui

OsnakomiieHHe ¢ 00pasliaMy OPraHNYeCKUX BEIIECTB U MaTepHajaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOMIOJEHUE U OIHCAaHUE
JIEMOHCTPAIIMOHHBIX OTBITOB TIO TIPEBPAIIICHUIO OPTaHMYECKHUX BEIICCTB IMPY HArPEBaHUHU
(naBrieHue, oOyriIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
IPEICTaBUTENN aJKaHOB: (PU3MUECKUE U XUMUYECKHE CBOWCTBA (peakuy 3aMELICHUS U
TOpPEHNs ), HAXOXKACHUE B IPUPOJIE, OTYUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHA psAx. OTHIEH W IPOINHIEH —
pocTeiire NpeCTaBUTeNN aJIKeHOB: (PU3MYECKUe U XUMUYECKUE CBOMCTBA (peakLuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallMM, OKHUCJIEHUS U MOJUMEpU3aLUN),
NOJIyYEHHUE U IPUMEHEHHE.

Anxanuensl: Oyrtamuen-1,3 wu wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMUYECKHME CBOMCTBAa (peakuus mnoiaumepuszanuu). IllomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHMSI, TOMOJIOTHYECKUIN psl. AlETUieH —
OPOCTEHIINI MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (p€akuuu TUJPUPOBAHMS, TAJIOTEHUPOBAHMS, THUAPATALUHU, TOPEHUS),
MOJIyYeHHUE U IPUMEHEHHE.

Apensl. ben3zoin: coctas, ctpoeHue, Gu3NYECKUe U XUMHUUECKHUE CBOMCTBA (peaKIiu
raJIOTCHUPOBAHUS W HUTPOBaHUA), TMOJIYYEHUE M TpuMeHeHue. Tonyon: cocmas,
cmpoeHue, Quauueckue U XumMuueckue Cceoucmea (peakyuu 2ano2eHupo8aHus U
HUMpoBanus), noxyyenue u npumernerue. TOKCUYHOCTb apeHOB. ['eHeTHYecKkas CBS3b
MEXKy YIIEBOAOPOAAMH, MPUHAIIIEKAIUMHA K PA3TUYHBIM KJIACCaM.

! Kypcusom B TeKcTe BBIJIENEHBI DJIEMEHTBI COJAEPKAHMA y4eOHOTO MaTEpHata, KOTOPbIE H3yYaroTCs
B O3HAKOMHTEIFHOM IUIaHE W HE BKIIOYAIOTCS B COCTaB NPEIMETHBIX pe3ynbraroB ocBoenmst OOII COO
Ha 6a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOb! nepepadoTky HeTU: EPErOHKa, KPEKUHT
(TepMuUeCKHil, KaTadUTHUYeCKuil), muponu3. I[lpoaykTel mnepepaboTku HedTH, HX
OPUMEHEHUE B NIPOMBIIUIEHHOCTH U B ObITy. KamMeHHBI yroap ¥ HOpPOAYKTHI €ro
nepepadoTKHU.

JKCHepUMEeHTAJIbHbIE MeTOAbI H3yYeHHUs] BellleCTB U UX NMPeBPallleHn i

O3HakoMJIeHHE ¢ 00pa3liaMu MIACTMACC, KaydyKOB U Pe3UHBI, KOJUTeKINH «HepThb»
U «YTollb», MOJEIMPOBAHUE MOJIEKYJ YTJIEBOAOPOIOB W TaJOr€HONPOU3BOIHBIX,
IPOBEJICHIE MPAKTHYECKOH padoThl: MOTyYeHUE STUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1aun

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

Kucaopoacoaepxamnue opranndecKkie coeJHHeHHs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METAHOJ U ATAHOJ: CTPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOMICTBa (peakuuu C aKTUBHBIMH MeETajllaMH, TajOreHOBOAOPOJaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBS3M MEXAYy MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaTroMHble COUPTHI. DTUIIECHIJIMKOJb U TJIMUEPUH: CTPOCHHE, (PUBHUECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJEHCTBHE CO HIEJIOYHBIMH METAJUIAMH, KaueCTBEHHAas
peakuus Ha MHOTOaTOMHbIe cnupThl). JleiicTBre Ha opraHu3M venoBeka. [Ipumenenue
IIALEPUHA U STUJICHIJIMKOJIS.

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

Anbneruabl U kemonsl. DopManbpAeTu, alleTalbAECTHA: CTPOCHUE, (U3NYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu OKHUCIECHHUS M BOCCTAHOBJICHHUS, Kaue€CTBEHHBIC
peaxuun), NoJiydeHue u NpuMeHEeHHe.

Ayemon: cmpoenue, uzuyeckue u Xumuueckue ceoucmed (peakyuu OKUCIeHus u
80CCMAHOBIEHUS), NOTIYYeHUe U NPUMEHEHUe.

OOHOOCHOBHBIE TpeeNbHble KApOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCyCHas
KHCJIOTBL: CTPOEHHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME /IS Kilacca
KHUCJIOT, peakuusi JSTepudukanuu), MoiaydeHue u mnpuMeHeHue. CreapuHoBas H
OJICMHOBAsI KUCJIOTHI KaK MPEJCTABUTENHN BhICIINX KAPOOHOBBIX KUCIOT. MblIa KaK COJIA
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeCTBHE.

Cnoxxsble >pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKALMS YIJIEBOJOB (MOHO-, AW- U TMOJUCAXApPUIBI).
['mroko03a — mpocTelmii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKUE
U XHUMHYecKue cBoicTBa (B3aummopeicTBue ¢ ruapokcuaoM wmeau(Il), oxucinenue
aMMMa4HBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue, OpoKEHUE TIIHOKO3bI),
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HaXOXKJEHUE B MPUPOJE, PUMEHEHHE, Onoaorndyeckas poiab. Potocunre3. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npeocmagumenb OUCAxapuoos, 2UOPOIU3, HAXOHCOEHUE 8 Npupooe u
npumMeHeHue.

Kpaxman u memmono3a Kak NpuUpojHbie MonuMepbl. CTpoeHue Kpaxmaia H
HEJUTI0N03b. PU3NYECKHEe M XUMUYECKUE CBOMCTBA Kpaxmaia (THIpOJIn3, KaYeCTBeHHAS
peaKIus ¢ UOJ0M).

IKCIEePUMEHTAIbHbIE METO/Ibl M3YYeHHUs BeIeCTB U UX NMpeBpanieHuii

[IpoBenenue, HaOMIO/IEHUE W ONMKMCAHHE JAEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIECHUE ITAHOJIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJICHCTBUE TIUIIEPUHA C THUIPOKCUIIOM
menu(Il)), ampaerumgoB (OKHCIEHHME aMMHAyHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcugom  Mmenu(Il), B3aumoneiicTBHE Kpaxmaida C  HOJOM), IPOBEJCHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuéTHble 3a1a4n

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM MPOAYKTa pPEaKUMh IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOJYKTOB PEAKIIHH).

A3oTcoaep:kaniue opraHudeckue coeJuHeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeuue, usuyecKue u Xumuyeckue
ceolicmea (2openue, g3aumooeticmeaue ¢ 8000U U KUCTIOMAMUL).

AMMHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckue coefauHeHus. dusznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpE TIIUINHA). buomornueckoe 3HaUeHUE
aMUHOKHCNOT. [lenTusl.

benku kak TpuUpOIHBIE BBHICOKOMOJIEKYISIpHBbIE coenuHeHus. [lepBuuHnas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OEIKOB. XMMUUYECKHE CBOMCTBA OCIIKOB: THUAPOIIH3,
JeHATypalns, Ka9eCTBCHHBIC PEaKIINK Ha OCITKH.

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

BbicokoMosieKyJIIpHbIE COeIMHEHNSI

OCHOBHBIC TIOHSTHSI XUMUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MMOJIMMEpU3alli1, CPEIHIS MOJIEKYJISIpHAsl Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIUHEHHUN — TOJMMEpHU3aIus 1
MOJIMKOHICHCALIHSL.

IInacmmaccol  (noausmunex, NOAUNPONUNIEH, NOJUSUHUIXIIOPUO, NOJUCIUPOIL).
Hamypanvnoiti u cunmemuueckue kayyyku (06ymaoueHosblil, XJ10PONPEHO8bll U
uzonpeHoswlii). Bonokna: mamypanvhvie (X10NOK, wepcmsv, WENK), UCKYCCMBEHHblE
(ayemammnoe 80J10KHO, BUCKO3a), CUHmMemuiecKue (KanpoH u i1aecam).
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JKCIepPUMEHTATbHbIC METOAbl M3Y4YEeHHUS BELeCTB U UX NMpPeBpaLlleHUu
O3HakoMJIEHHE C 00pa3liaMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KAay4yKOB.

Me:xnpeaMeTHbIe CBSI3H

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

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalIU3, CUHTE3, KiacCU(UKAINS, IEPUOANIHOCTD, HAOIIOICHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJia, SHEPTeTUUECKHMA
YPOBEHb, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PU3UYECKUE
BEITMYMHBI U €UHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHuszM, Ouocepa, OOMEH BeEIIECTB B OpraHU3ME,
(dboToCcUHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIeCTBA (OCJIKH, YTIIEBOIbI, JKUPHI, DEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUS, MOIOIIHUE
CpeNCTBa, JEKAPCTBEHHBIE U KOCMETHYECKUE MPEnapaThl, MaTEpHaIbl U3 UCKYCCTBEHHBIX
¥ CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBBI XUMUM

XUMHUYECKHUI 3eMeHT. ATOM. SAapo aroma, M30TOIbI. DJIEKTPOHHAs 000JI0YKA.
DHEpreTHYeCKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOWTanmw, S-, P-, d- DIIEMEHTEHI.
Oco0eHHOoCTH pacnpeiesieHus IEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX NePUOI0B. DIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

Ilepponmueckuit 3akoH u Ilepuognueckas cucTEMa XMMHUYECKHX DIIEMEHTOB
JA.N. MenneneeBa. CBsi3pb NEPUOIUYUECKOrO0 3akoHa U llepuoanyueckor CHUCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMU
IIPOCTBIX M CJIOYKHBIX BEUIECTB IO TPyNIlaM U IMepuofaM. 3HAYEHUE MEPUOINYECKOTO
3aKOHA B Pa3BUTUM HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJIEHTHAS
HENOJISIpHAasE W TOJIIpHasi, MOHHAs, MeTajulnyeckas). MexaHu3Mbl 00pa3oBaHuUs
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNnTOpHBIN). BomopogHas
CBsI3b. BaJIGHTHOCTB. DNEKTPOOTPULIATENBHOCT. CTENEHb OKUCIICHUS. MIOHBI: KaTMOHBI
Y QHHUOHBI.
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BemiectBa MOJEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BellecTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOKMCTBA BEUIECTB
OT THIA KPUCTAJUITMYECKON PEHIETKU.

ITonsTHE O TUCIIEPCHBIX cucTeMax. MICTMHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Krnaccudukanus HeopraHnueckux coeAuHeHuid. HoMmeHkiaTypa HeopraHW4ecKuX
BelecTB. ['eHeTMueckas CBSI3b  HEOPraHMYECKUX  BELIECTB, MPUHAIJICKALIIUX
K Pa3JIM4HbIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKMX PeakUuid B HEOPraHUYECKON
U OPraHMYECKOM XMUMHUHU. 3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS] SJHEPTUH [IPY XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (axTopoB. OOpaTtuMbie
peakuyuu. XuMu4yeckoe paBHoBecre. DakTophl, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

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

OKHCIIUTENTFHO-BOCCTAHOBUTENbHBIE  peakuuu. [lowamue 06  snekmponuse
pacniasos u pacmeopos coeu. llpumenenue s1eKkmpoausa.

JKCIEePUMEHTAIbHbIC METOAbI H3YUYEeHHS BeleCTB U UX NpeBpaLleHu

Hemonctpauua tabmuy «llepuoguueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBay, M3ydeHHE MOACNECH KPUCTALIMYECKUX PEHIETOK, HAOIIOACHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXKeHUE NEepOoKCUia
BOJOPOJa B MPHUCYTCTBUM KATAIA3aTOpPA, OINPEIAEIEHUE CPEObl pPacTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCAJIBHOTO WHIMKATOpa, PEAKIMHM MOHHOIO OOMEHa), MPOBEICHUE
NpPaKTUYECKON paboThl «BnusgHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKkumny».

PacuérHble 3a1a4n
Pacué€thl 110 ypaBHEHHSIM XMMHUYECKUX PEAKLIUH, B TOM YHUCJIE TEPMOXUMHUYECKUE
PACYETHI, PACUYETHI C UCITOJIB30BAHUEM MOHATHUS «MACCOBAsI JOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B llepmoamyeckon cucreme XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsT aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/IOB (Ha MpUMepe Kuciaopoja, cepsl, docdopa u
yIaeposa).

XUMHUYECKUE CBOMCTBA BAaXHEHIIIMX HEMETA/UIOB (TaJlor€HOB, CEpbl, a3oTa,
docdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUMN (OKCHAOB, KHUCIOPOICOAEPKAIINX
KHUCJIOT, BOJIOPOJHBIX COCTMHEHUN ).

[IpuMeHeHne BaKHENIIUX HEMETAJIJIOB U KX COCIMHEHNM.
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Meramnel. Ilonoxenue wertawioB B llepuonnueckon cucremMe XHMHYECKHAX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB. O6mme  ¢usnueckue cBoiicTBa  MeTauioB. CrutaBel  METaJJIOB.
DIEKTPOXUMHYECKUI PsJl HAITPSHKEHUI METAILIOB.

XUMUYECKUE CBOICTBA BAKHEUIIIMX METAIOB (HATPUM, Kalui, KaabllUii, MarHuu,
AIIFOMMHMN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHEHU.

Obmue crnocoObl monydeHus MeTamuioB. Memannypeus. Kopposzusa memannos.
Cnocobvl 3auumul om kopposuu. lIpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

IKCIEPUMEHTATbHbIEC METOAbI H3Y4YEeHHUSs BELIECTB U UX NPEeBPALLCHUH

N3ydenne xoyekuuu «MeTamuibl U CIIaBbD», 00pa3lloB HEMETAJIOB, PELICHUE
HKCIEPUMEHTAIbHBIX 3a/ay, HAONIOACHUE U OINHUCAHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE THAPOKCUIA ATTFOMUHUS C PACTBOPAMH KUCIIOT
Y 111€JI0YEH, KaUeCTBEHHBIE PEAKIIMM Ha KATUOHBI METAJLIOB).

PacuéTHble 3a1a4n

Pacuétel maccel BemiecTBa WM O0OBbEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAcCe WIM 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CJIM OJHO U3 BEIIECTB
uMeeT PUMECH.

XuMuA M )KU3Hb

Ponp xumuum B 00€CHEUYEHUU HSKOJOTHYECKOM, HHEPreTUUYECKOW M MUIIEBOMN
0€30MacHOCTH, pa3BUTUHN MeIUIIUHBL. [[OHSITHE 0 HAYyYHBIX METO/AaX MO3HAHUS BEIECTB
Y XMMUYECKUX PEAKIUH.

[IpencraBiernss 00 OOMMX HAYYHBIX MPHHITUIIAX ITPOMBIILICHHOTO IOJYYSHUS
BaXXKHEUIIINX BEIICCTB.

YenmoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIBLHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl,  KpacKd, CTEKJIO, KEepaMHKa,  MaTepualibl
JUIS1 DJIEKTPOHUKH, HAHOMaTEpHUabl, OPraHUUECKHUE U MUHEPAIbHBIC Y0OpEHHUS.

XuMHUST W 3J0pOBbE YEJOBEKA: IpaBWja MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, IpaBmiia OE30MAaCHOTO MCIIOIB30BAHUS IPENapaToB OBITOBOM XHWMHH
B ITOBCEJIHEBHOM JKU3HU.

MesxknpeaMeTHbIe CBSI3H

Peanuzamnus MeXnpeIMEeTHBIX CBA3€H MPU U3YYCHUU OOIIeH M HEOpraHMYEeCKOU
xuMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX [IOHSATHUWA, TaK W TMOHSTUW, SIBISIOIIUXCS CHUCTEMHBIMHU [JII OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHsI,
aHaNMM3, CHUHTE3, KiaccuuKaius, TMEPUOJUIHOCTh, HAONIOJACHUE, OSKCIEPUMEHT,
MO/JIEIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOTI,
PaOAaKTUBHOCTh, MOJIEKYJIa, YHEPIEeTHYECKUN YPOBEHBb, BEIIECTBO, TENO, OOBEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOpOCTb.

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

['eorpadus: MuHepasbl, TOpPHbIE MOPOJIbl, IOJE3HBbIE HCKONAeMble, TOIUIUBO,
pECypChI.

TexHomorusa: XuMUYecKass MPOMBIIIJIEHHOCTb, METAUIYprus, IPOU3BOJCTBO
CTPOUTENIBHBIX ~ MAaTE€pPUAJIOB, CEIbCKOXO3SHUCTBEHHOE  IPOMU3BOJACTBO,  IHILEBAs
IPOMBIIIEHHOCTD, dbapmaineBTHUECKAs MPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHUYECKHX  IpernaparoB, MPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHaJIoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBinuBaeT TpeOOBAHMS K PE3yJIbTaTaM OCBOCHUS 00YUYaIOIIUMHUCS
nporpaMMm cpeaHero oOmero oOpa3oBaHus (JIMUHOCTHBIM, METAMPEAMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM [uisi pa3pabOTKH IUTAaHUPYEMBIX
pe3yabTaTOB OCBOCHHUS MPOTPaMM CPEIHEro O0IIero o0pa3oBaHUs SBISETCS CUCTEMHO-
NEATEeIIbHOCTHBIN MOJXO/I.

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

OCO3HAaHHE OOYYaIOUMMHCS POCCUUCKOM TpaxgaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTNPEEIECHUIO;

HaJIM4YKUe MOTHBAIIMU K 00YUCHHIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIMXCSi PYKOBOJACTBOBAaThCA B  CBOEH
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

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

JIngHOCTHBIE PEe3ybTaThl OCBOCHUSI IIPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE
y4eOHONH M BOCHUTATEIHHOU JACSATEIHHOCTH B COOTBETCTBUM C TyMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJI€AJIAMH POCCUHCKOTO
rpakIaHCKOT0 OOIIECTBA, MPUHSITHIMU B 00IIIECTBE HOPMAMH U MIPABUJIAMH TTOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTH O0yUYarOIIHNXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUSI  MpeaMeTra  «XUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh  OIbITA T[O3HABATEJIBHOW M  TMPAKTUYECKOW  JIeITEIbHOCTHU
00ydJaronuxcs Mo peaau3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHNS

OCO3HAHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TpPaB M OOS3aHHOCTEH,
YBXXCHUS K 3aKOHY U MPABOIIOPS/IKY;

NPE/ICTABJICHHS O COIMATBHBIX HOPMAaX M MPaBUIIAX MEXIUYHOCTHBIX OTHOIICHHIA
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU yUCOHBIX
MPOEKTOB, pPEIICHHH YYeOHBIX M MO3HABATEJIbHBIX 3a/1ad, BBIMOJIHECHUA XUMHYCCKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHUMATh U [IPUHUMATb MOTHUBbI, HAMCPCHU, JIOTUKY U apTYMCHTBI
APYIuXx IIpyu aHAJINU3C PA3JIMIHBIX BUAOB yqe6Hoﬁ ACATCIIBHOCTH,

2) MATPUOTHYECKOTO0 BOCTIMTAHUS

IICHHOCTHOTO  OTHOIIECHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€YECTBECHHON XUMMHHU,

YBOXEHUS K TIPOIECCY TBOpPYECTBA B 0O0JIACTM TEOPUU H MPAKTUUECKOTO
MPUMEHECHUS XUMHUM, OCO3HAHUS TOTO, UYTO JOCTHMIKEHUS HAyKH €CTh pe3yJbTaT
JUTUTEIBHBIX HAOJI0ICHHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyAa YYEHBIX U IPAKTUKOB;

WHTEPECA U IMO3HABATEIbHBIX MOTHBOB B MOJIYYCHHM M TOCICIYIOIIEM aHaINA3€
HH(pOpMAITMH O MEPEIOBHIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHMSI, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBS3aHHBIE C XMUMHYECKUMH SIBJICHUSMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPHUILIECH C O3UIIHUMA
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) dpopMupoBaHUA KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEN 3I0pOBOTO U 0€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXMUYECKOMY
3/10pOBBIO;

coOMIO/IeHnsT TpaBWil 0E€30MacHOrO OOpallleHusT C BEIIeCTBAMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
NOBEJCHUS B CUTYALUSIX, YTPOXKAOLIUX 310POBBIO U KU3HU JHOJEH;

OCO3HAaHUSl TOCJIEACTBUA W HENPUSATUS BPEAHBIX NPUBBIYEK (yHOTpEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKOMN JIEATETLHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOW U IPYTHX BUAAX JACATEIHHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUH MPAKTUYCCKUX 3a7a9 COIMATILHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K TPAKTHYECKOMY HM3y4eHHWI0 Tpodeccuii  pa3IMyHOro  poja,
B TOM YHCJIe HA OCHOBE NMTPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3ybTaTaM TPYJAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYaIbHON TPACKTOPHUH 00pa30BaHUs,
Oynymeld mpodecCuu M peau3ali COOCTBEHHBIX JKU3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHHU, HHTEPECOB U MOTpeOHOCTEH
o01IecTBa;
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6) IKOJIOTHYECKOT0 BOCTIMTAHHUS:

AKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMaHUsl TJO00ANbHOIO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIMSIHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHON CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIONB30BAHUS JTOCTIKEHUN XUMUU JJS PELICHHUS
BOIIPOCOB PAl[MOHAIIBHOIO ITPUPOOIIOIIB30BaHHS;

AKTUBHOI'O HEIPUATHUS JEUCTBHUM, NMPUHOCAIINX BPEZ OKPYKAIOIIEH NPUPOIHON
cpelle, YMEHHUs IPOTHO3MPOBATh HEOJATONPUATHBIE HSKOJOTHYECKHE TOCIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NPEJOTBPAILATh UX;

HAJIM4YMSL PA3BUTOIO DJKOJOTHMYECKOIO MBIIIJIEHUS, JKOJOTUYECKON KYJBTYPHI,
ONbITa JEATEIBHOCTH JKOJOTWYECKON HAIPaBICHHOCTH, YMEHUs PYKOBOJCTBOBATHCS
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJIEOJIOTUU XeMO(DoOuu;

7) HEeHHOCTH HAYYHOTO NO3HAHMS:

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

MOHUMAaHUs CeU(UKN XUMUU KaK HAyKu, OCO3HaHUS €€ poju B (OpMHUPOBAHUU
palMOHaIBPHOTO HAYyYHOTO MBIIUICHUS, CO3JMaHUU [EIOCTHOTO TPEACTaBICHUS
00 OKpyXaromeM MHUpEe Kak O SAMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUYU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUur Ipo0IeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsI COBPEMEHHOM IUBHIIU3AIUU: B €€
TYMaHUCTUYECKOW HAMpPaBIEHHOCTH W BaXKHOW pOJNIM B CO3JaHUM HOBOW 0a3bl
MaTepUATbHOU KYJIBTYphI, PEHICHUU TJI0OATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BHTHSI
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TUIIIEBON U IKOJIOTUYECKON 0€30MacHOCTH,
B Pa3BUTUH MEAMIIMHBI, 0OECIICUCHUU YCJIOBHUM YCIEIIHOTO TPyJa M JIKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BaTh IOTy4YaeMbIe
3HAHUS JJIA aHaliu3a U OOBSICHEHUS SIBIICHUW OKPYKAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM WM3MEHEHUH, YMEHHS JellaTh 00OCHOBAHHBIC 3aKIIFOUCHHS] HA OCHOBE HAYUYHBIX
(haKTOB U UMEIOIIMXCS JAHHBIX C IEIBI0 TIOJIYYSHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHWUYECKUE 3HAHUS IS PEIICHHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTepeca K MO3HAHUIO U UCCIICIOBATEILCKOM e TeLHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpa30BaAHMIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWU O XUMHUHU B COOTBETCTBHUU C JKMU3HCHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pa3iuyHbIX cdepax mnpodeccruoHaIbHOM
JeSITETHHOCTH.
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METAINIPEIMETHBIE PE3YJ/IbTATBI

MertanpeaMeTHbIC PE3yJIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpemHero o0Iero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXIPEIMETHbIC) OOIleHayYHbIe TOHATHS, OTpaKarollue
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUPA U CHEIU(PUKY METOAOB MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs, SIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEI0BaHNUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

VHUBEpCAIbHBIC y4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHUBHEIC,
peryisaTuBHBIC), obecnieunBaroime GopMupoBanue (GyHKIIMOHATBLHON TPAaMOTHOCTH M
COIMAJIbHOM KOMIIETEHIIUU 00yYarOIIUXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILIIMHAPHEIE,
MHPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JEHCTBUS B O3HABATEIILHOU U
COLIMAIBHOM MPAKTHUKE.

MertamnpeaMeTHBIC Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YI4COHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMA 1 PETYJSITUBHBIMH JICHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIC yUeOHbIE JeHCTBUSA
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONPEAETATh LETU AEATEIBbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTHU C MTOCTABJICHHBIMU LEIAMU;

VCTIOJIb30BATh TP OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILIJICHUS — BBIICJISATh
XapaKTepHbIC MPU3HAKU TOHATUM M YCTAHABIMBATh MX B3aMMOCBSA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHS JIJIs1 0OBSICHEHUSI OTJSIbHBIX (DaKTOB M SIBJICHUIA;

BBIOMpaTh OCHOBAHUS W KPUTEPUM IS KIACCU(PHUKAIIUU BEIISCTB U XUMHUYCCKUX
peaKIuiy;

YCTAHABJIUBATh MIPUYUHHO-CJIEJICTBCHHBIC CBSI3U MEXIYy  HU3y4aeMbIMHU
SIBIICHUSIMU

CTPOHTH JIOTUUECKHE pacCyXJeHUs (MHAYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH W TNPOTHBOPEUMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIUPOBAThH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B IMPOLECCE NO3HAHWS, WCHOJb3YEMBbIE B XUMHHU CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHUYECKOW peakiuu —
IIPY PENICHUH YU4eOHBIX TTO3HABATEIbHBIX M MTPAKTUYECKUX 33124, IPUMEHSTh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA I BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.
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ba3oBble ucciaenoBaTeIbCKIeE TeMCTBUS:
BJIaJICTh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIUIA;
dbopMyIUpOBaTh LIEJIM W 3aJa4d MCCIICI0OBaHUs, MUCIOJIb30BaTh NMOCTABJICHHBIC U
CaMOCTOATEITLHO C(OPMYIIMPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 1711 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUU,

BJIaJIETh HABBIKAMM CAMOCTOSITEILHOTO IUIAHUPOBAHUS 1 TIPOBEICHUS YUYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOII0IaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (opMyaupoBaTh O0OOOIICHHS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIECIOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTYET O IPOJICTAaHHOU paboTe;

pUOOpPETaTh OMBIT YYCHUUECKOU UCCIIEI0BATEIILCKON 1 MTPOCKTHON JIEATEIIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MMO3HAHUSI.

Pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XUMUYECKOIO COJAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTHBOPEUNBOCTB;

(opMyIHpPOBATH 3aMIPOCH] U PUMEHSATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popMaIuu, He0OX0IUMMOM 1JIs1 BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOrO THUIIA,

npuoOpeTaTb  ONBIT  HMCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUHA U Pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBieHUs WHOOpMaIUu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHYECKOU
uH(popMaIue: IPUMEHATh MEXIPEIMETHbIE ((PU3HUECKHE U MATEMAaTUYECKHE) 3HAKU U
CUMBOJIBL, (hOpPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE IelCTBUS:

3aJlaBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEMbl B XOJE JHWajiora
W/WIA  JTUCKYCCHHM, BBICKAa3bIBaTh HIACH, (OPMYIUPOBATH CBOM  MPEAIOKCHHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TPEIOKECHHOH 3a1auu;

BBICTYNIaTh C TIPE3CHTAlMel pe3yJbTaTOB II03HABATEILHOM JIEATEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIBHO HIJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, TMPAKTUYSCKOW pabOThl IO WCCICAOBAHUIO CBOWCTB
U3ydaeMbIX BECILECTB, pealM3aliyd y4eOHOro MpoekTa W (HOPMYJIMPOBATH BBIBOJIBI
10 pe3yJsibTaTaM MPOBEACHHBIX UCCIICIOBAHHMIA MyTEM COTJIACOBAHUS TMO3UIMH B XOJIE
o0cyxIeHus] 1 0OMeHa MHEHHUSMH.
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PerynsitTuBHble YHHBeEpPCaJibHbIE y4eOHbIE JeHCTBUSA

CaMOCTOSITEJIBHO  IUIAHUPOBaTb U OCYLIECTBIATH CBOIO  IIO3HABATENbHYIO
NesTeNbHOCTh, oOmpeAenss e€ Iead M 33Jayd, KOHTPOJIMpPOBaTh M IO Mepe
HE0O0X0IMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aJITOPUTM JCHCTBUM MPH BHITOJTHEHUH
y4eOHBIX M HCCIEA0BAaTEIbCKUX 3a7au, BbIOUpaTh Hanbosee 3pGeKTUBHbIN ciocold ux
peleHus ¢ y4€ToM MOTy4eHHUs] HOBBIX 3HAHH O BEUIECTBAX U XUMUYECKHUX PEaKIUsIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUSA Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(OpPMUPOBAHHOCTH MPENCTABICHUM O XUMUYECKOM COCTABIISIONIEH €CTECTBEHHO-
HayYHOW KapTUHBI MUPA, POJIM XMMHUH B TO3HAHUM SIBICHUN TPUPO/Ibl, B GOPMUPOBAHUU
MBIIUIEHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOMN
JUI pElICHUs MpPaKTUYECKUX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIICHHUS
K CBOEMY 3[I0POBBIO U IIPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOPAs BKIIIOYAET: OCHOBOIIOJIAraroIue
NOHATUS (XMMHYECKUH AIIEMEHT, aTOM, JJIEKTPOHHas 000JI0uKa aToma, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMHUECKAsl CBs3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpallEHHast), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YIIIepOoIHBIH
CKeJIeT, PyHKIMOHAIbHAS IPYIINA, PaJAuKal, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUN PsIJI,
TOMOJIOTH, YIJIEBOLOPOABI, KHUCJIOPOA U a30TCOAEPIKAILME COEAUHEHUS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHUs opranndeckux BeniectB A.M. byTiiepoBa, 3aKOH COXpPAaHEHUS] MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKHU SI3bIK XUMHUH; MUPOBO33PEHYECKHE 3HAHUS,
JeXKalye B OCHOBE IMOHUMAaHUs NPUYMHHOCTH M CHCTEMHOCTH XMUMHUYECKHUX SIBJICHHM,
(dakTosOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUH U Oe30IacHOM
UCIIOJIb30BAaHUM BAXKHEHMIIMX OPraHMYECKUMX BEUIECTB B OBITY M NPAKTUYECKON
NEeATEIIbHOCTH YEIIOBEKa,;

cOpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE MPU3HAKK TOHATHUH,
yCTaHAaBIMBaTb UX B3aWMMOCBs3b, HCIOJIB30BATH  COOTBETCTBYIOIIME  IOHSTUSA
IIPU OIIMCAHUH COCTaBa, CTPOCHMS U IPEBPALICHUNA OPTAHUYECKUX COEIUHEHNN;

chOPMUPOBAHHOCTH ~ YMEHHUH  HCIONb30BaTh  XMUMHYECKYI0  CHMBOJHKY
JUTSI COCTABJICHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN ) hopMyT
OPTaHUYECKUX BELIECTB M YPABHEHUM XUMMYECKUX PEAKLMU, U3rOTAaBIMBATHL MOJEIIU
MOJIEKYJI ~OpraHMYE€CKMX BELIEeCTB JUI WUIIOCTpPALMU HMX XUMHYECKOIO0 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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COEIMHEHHMI  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOAEpXAIIUE  COEIUHEHHS,
BBICOKOMOJICKYJISIDHBIE COCJMHEHHMs), JaBaTb WM Ha3BaHUS 110 CHUCTEMAaTUYECKON
HomeHknatype (IUPAC), a Takke NpPUBOAWTH TPUBHAJIBHBIE HA3BaHUS OTIEIBHBIX
OpPraHMYECKHUX BEUIECTB (ITUJICH, IPOIIIICH, alleTHIICH, STUIICHTJIMKOb, TITULEPUH, (DeHOM,
dbopmainberui, arneTalbIeru, MypaBblUHasi KUCJIOTa, YKCYCHAash KUCJIOTA, OJECMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, PPYKTO3a, Kpaxmall, LeJUTF0JI03a, TIHIIHH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPEIEIISATH BUIbI XUMHUYECKOM CBSI3U B OPraHUYECKHUX
COEIMHEHMSIX (OJIMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCT, yYMEHHUS TPHUMEHSATH TIOJIOKEHUS TEOPUU  CTPOCHHUS
opranuyeckux BemectTB A.M. bytiepoBa miis 0OBsICHEHUS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOWCTBA TUIIUYHBIX MPEICTABUTENIEH Pa3IMUHBIX KIACCOB OPTaHUUYECKUX
BEIIECTB (METaH, 3TaH, TWIEH, NMPOMUIIEH, alleTuiIeH, Oyraauen-1,3, meTunOyTaaueH-
1,3, OeH30i1, METAHOJ, 3TAHOJ, ATUJIEHIJIUKOIb, TIUUEPUH, (EHOJ, aleTaIbIerHI,
MypaBbUHAasi U YKCYCHAasl KHUCJOTHI, IJIFOKO3a, KpaxMmaj, LEJUII0JI03a, aMHUHOYKCYCHas
KHUCIIOTa), WJUTIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCIIOIB30BAaHUEM CTPYKTYPHBIX (popMy,

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh MCTOYHUKU YTIJIEBOJIOPOJAHOTO
ChIpbs (HE(Th, MPUPOJHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH U MPAKTHUECKOE
MPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH BHIYUCIICHUS [0 XUMUYECKUM YPaBHEHUSAM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WM NPOAYKTAa PEAKIHUH IO
U3BECTHBIM Macce, OOBEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAy4YHOTO TMMO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
sBJICHU (HAONIOJCHUE, W3MEPEHHE, JKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIIOJIH30BAThH
CHUCTEMHBIC XUMHUUYECKHE 3HAHUS JJIsl PUHSITUSL PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCy101 1 1JabOpaTOPHBIM 000PYI0BaHUEM, & TAKXKE MPaBUiIa 00paIlEeHHsI C BEIIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTb  YMEHHUH  IUUIAHUPOBATh W BBINOJHATH  XUMHUYECKUN
AKCTIEPUMEHT (TIpeBpallleHrss OPraHMYECKUX BEIIECTB NPU HArpEeBaHUU, MOJYUYEHUE
ATUJIEHA M HM3YYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPTraHMYECKHUX BELIECTB,
JeHatypaiys O€JIKOB NMPU HArpeBaHUU, LBETHBIC pEaKIMu OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30TTaCHOCTH TIPH OOpAICHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000opyIOBaHMEM, TPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme
3alIMCU YPABHEHHUM COOTBETCTBYIOLIUX PEeaKIUil U POpMyIUpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;
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chOPMUPOBAHHOCTh  YMEHUW  KPUTHYECKH  AQHAIM3UPOBATh  XUMHYECKYIO
uHOpMaIINIO, TOTYYaEeMYI0 U3 PA3HBIX UCTOYHUKOB (CpPEICTBa MACCOBOM MH(POpPMAIUH,
WHTEpHET U IpyTruXx);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIIOAThH TIPABUIIA SKOJOTUIECKHU MIEIIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOI JIEATEIIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’Karollled MNPUPOJHOM Cpeabl, OCO3HABaTh OMACHOCTh BO3JECHUCTBHUS Ha IKUBBIE
OpraHu3Mbl ONPE/IeTIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbicia nmokazarens [T/K,
MOSICHATh HAa MpPUMEpPax CHOCOObl YMEHBIICHHS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTAHU3M YEJIOBEKa;

Ui 00y4YaronuXcsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX T[O3HAaHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYalOIIUXCS: YMEHUE MCHOJIb30BaTh PEbepHO
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins uist 3anucu XuMU4eckux GopMyIL.

11 KJIACC

[IpeameTHbie pe3yabTaThl OcBOoeHUs Kypca «OOIas U HeopraHUYecKass XUMUSD»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPECTABJICHUI: O  XUMMHYECKOM  COCTaBJISIIOLICH

€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHH B MO3HAHUU SIBIICHUN TPUPOJbI,
B (OPMHUpPOBAHMHM MBIIIJIEHUS W KYJIbTYphl JUYHOCTH, €€ (QYHKIMOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW IS PEIICHUS NPAKTUYECKUX 3aJad M OKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0pPOBBIO U MMPUPOJTHOU Cpelie;

BJIAJICHUE CUCTEMON XMMUYECKNX 3HAHUW, KOTOPas BKJIIFOYAET: OCHOBOMOJIATAOIIINAE
HOHATHS (XUMHUYECKHI DIIEMEHT, aTOM, HM30TOMN, S-, P-, - 3JICKTPOHHBIE OPOHMTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTETNEHb OKHUCJICHHUS, XUMHUYEeCKas CBs3b (KOBaJiEeHTHas,
MOHHAs, METAJJTMYECKasi, BOJAOPOAHAS), KPUCTAJUTMYECKAsT pelI€éTKa, TUIThl XUMUYECKUX
peakiui, pacTBOp, IEKTPOJUTHI, HEATEKTPOIUTHI, DJICKTPOJIUTHUECKAS TUCCOIHALINS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKON peakiuu, XUMHUYECKOE
paBHOBECHE); TEOPMHM W 3aKOHBI (TCOpHSA DICKTPOJUTHYECCKON JTUCCOIMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS W MPEBPAICHUS] SHEPTUHU NMPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUM SI3bIK XMUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JeKallde B OCHOBE
MOHUMAaHHUS TPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTHYCCKHE
CBEJICHHUS O CBOMCTBAX, COCTaBE, MOJyYCHUH U 0€30MMaCHOM HCITOJIb30BAHUN BAXKHEHTITHX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JIEATCIIBHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE TMPU3HAKU TOHSTHUH,
YCTAaHABJIMBAaTh MX B3aUMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIUE  TOHATHS
MIPU OMIMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUIA;
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chOpPMUPOBAHHOCTH ~~ yYMEHHUW  HCIOJNB30BaTh  XUMHUYECKYI0  CHMBOJIUKY
JUIS  COCTaBieHHs (OpPMYJT BEIIECTB U ypaBHEHUH XHMHUYECKUX  PEaKIIHid,
cucreMatnyeckyro HomeHknatypy (IUPAC) um TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIECTB (YrapHbIil ras, yrieKuciablid ra3, aMMHaK, raméHas U3BeCTb,
HeraméHasi U3BeCTh, IMThEBAsl CO/1A, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OMpPENEISITh BAJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX JIEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(kOBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJAOPOAHAs) B COCAUHEHHSX, THII
KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJIIpHAsl, HOHHA,
MeTaJIJIMYECcKast), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEIMHEHUM;

c(OPMUPOBAHHOCTh YMEHUH YCTaHaBIMBAaTh NPUHAMJIEKHOCTh HEOPTaHUYECKUX
BEILIECTB II0 UX COCTAaBYy K ONPEICIEHHOMY KiacCy/Tpynine COEeIUHEHHH (TpocTbie
BEILECTBA — METAJUIbl MU HEMETAJUIbl, OKCUJbl, OCHOBAaHMS, KHUCIOTHI, amM(pOTEpHbIE
TUJPOKCHU/IBI, COJIN);

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

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHYECKUX 31eMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHUCTEMBl XHUMHYECKHX
anemeHToB J[.M. MeHeneeBa, UCIONIB3Ys IOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«9HEPTeTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB
XUMHYECKUX AJIEMEHTOB M UX COEIMHEHMI IO nepuojaM M rpynnam Ilepuoanueckoi
CHCTEMbI XUMHUYECKHUX d1eMeHTOB J[.J1. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBa  HEOPraHWYECKHMX  BEIIECTB  PaA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThb
CyIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJIYy HEOPraHMYECKMMHU BEIECTBAMM
C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

cOPMUPOBAHHOCTh ~ yYMEHHUS  KJIACCU(PUIMPOBATH  XHMHUYECKHE  pEaKUuu
N0 Pa3JIMYHbIM MPHU3HAKAM (YUCIY M COCTABY pEarupyroluX BEUIECTB, TEMJIOBOMY
ahdexTy peaknuu, H3MEHEHHUIO CTETNeHEH OKHUCICHHUS JJIEMEHTOB, OOpPaTUMOCTH
peakuuy, y9acTUIO KaTajlu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPaBHEHUS PEaKUUil pa3iIUyYHbIX TUIIOB,
MOJIHBIE M COKpAILIEHHbIE YpAaBHEHMS PEAKIMi MOHHOTO OOMEHA, YYUThIBAsl YCIOBHS,
IIPU KOTOPBIX ATH PEaKIUU UAYT A0 KOHLIA;

cOPMUPOBAHHOCTh ~ YMEHHHl  NPOBOAUTH  pEaKUUH,  MOATBEPKIArOIINE
KA4ECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
yTEM MOHBI, MPUCYTCTBYIONINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

chOPMUPOBAHHOCTH ~ YMEHMH  PACKpbIBaTh  CYIIHOCTb  OKUCJIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCa 3TUX
peaKuu;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peaknuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIMICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMECHHM XapaKTEPH30BATh XUMHUECKHUE MPOIIECCHI, JICIHKAIIHEC
B OCHOBE MPOMBILIUIEHHOTO IIOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTD MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUUECKHUX
mpo0aeMax XUMHAYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHUH TTPOBOIUTH BEIYHCIICHUS C UCIIOIH30BAHUEM TTOHSATHUS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKUX
peaKkIusIX, MacChl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, TEMIOBOro 3 dexra
pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS
SHEPTUY;

c(hOPMUPOBAHHOCTh YMEHUW COOJIIOATh TMpPaBWIa IMOJIH30BAHUS XUMUUYECKOU
MOCy1I01 1 1a0OpaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBUIIa OOPAILICHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIIMSIMHU T10 BHITTOJTHEHHUIO TAOOPATOPHBIX XUMHUECKHX OIBITOB;

chOPMUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBATh U BBIMOJHATH  XUMHUYECKUM
DKCIIEPUMEHT (pa3jloKeHHWEe TMEepPOKCHAa BOJOPOJa B TMPHUCYTCTBHHM KaTajlu3aropa,
ONPENEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO HHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIUU, PEaKIMhd UOHHOTO
oOMeHa, KaueCTBEHHBIC peaKIuK Ha Cyab(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUSI, pEIIEHNE PKCTIEPUMEHTATIBHBIX 3a7a4 1o TeMaM «Metamibsy u « HemeTtamib»)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU 0€30MACHOCTH TIPH OOPAIICHUH C BEIIECTBAMH U
7abopaTOpHbIM  O0OpYIOBAaHMEM,  TPEICTABIATH  PE3YJbTaThl  XMUMHYECKOTO
JKCIepuMeHTa B (opMe 3amucu YpPaBHEHUM COOTBETCTBYIOIIUX pEakluil U
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIO, TOJYYaeMYyH0 M3 pPa3HbIX HCTOYHMKOB (CpeICcTBa  MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAAThH MTPaBUiia SKOJOTHUECKH 11€J1I€CO00pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY)KaroIEeW MNPUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTh BO3JCHUCTBHUS Ha KUBBIC
OpraHu3Mbl OIpeJEIEHHBIX BEIIECTB, MOHUMAas cMbich mokazarens [IJIK, mosicHATH
Ha MpUMepax CHOCOObl YMEHBIICHHUS] W TMPEAOTBPAIEHUS MX BPEIHOTO BO3JCHCTBUS
Ha OpPraHu3M YE€JIOBEKa;

JUIT  O0y4YaroIIuXcsi C OrPpaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0pPOBbS: YMEHHE
MPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JOCTYNMHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CJICTIBIX M CJIA0OBUSIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PelbedHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 1is 3anucu XuMU4ecKux (GopMyL.
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10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBEIE BUJIBI J€ATEIHHOCTH
pa3/ielioB U TEM [IporpammHoOe cofepxKaHue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pa3znen 1. TeopeTudyeckue 0CHOBBI OPraHUYECKON XUMUHU

11

[Ipeamer
OpTraHUYECKON XUMHUH.
Teopus crpoeHus
OpPraHUYECKUX
COCJTMHECHUN

A.M. bytnepoBa

3

[IpenmeT opraHuYEeCKO XUMUH:

€€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJIYYEHUH HOBBIX BEIIECTB
1 MaTepuaioB. Teopusi CTpoeHUs
OPTraHUYECKUX COCTUHECHUIN

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

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

[IpencraBienne o KiaccupUKauu
oprannveckux Beuiects. Homenknarypa
OPTaHUYECKUX COCAUHCHUHN
(cucTeMaTnueckas) U TpPUBHAIbHbBIC
HA3BaHUS BAKHEUIINX ITPEICTABUTEIIEH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3YyUYEeHHS BelIeCTB M UX MPeBpallleHU:

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIABIISITh MX XapaKTEPHbIE
MPU3HAKH ), YCTaHABIIUBATh UX
B3aMMOCBS3b.

[IpuMeHATh MOJIOKEHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BEILECTB

A. M. bytiepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOECHUS.

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

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

PackpriBaTh poJib OpraHUuYECKON XUMUU
B IIPUPO/JIE, XAPAKTEPU30BATh €€
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e JleMOHCTpauu:

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

— OMBITHI MO MPEBPAIIECHUIO
OpPraHUYECKUX BEIIECTB MPU HarpEeBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTOpHBIE OIBITHI:

— MOJICTTUPOBAHUE MOJICKYT
OpPraHUYECKUX BEILECTB

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

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

Hroro no pazaeny

Pa3znen 2. YrieBoaopoasl

2.1 | IIpenenbHbIC
YTJIEBOJIOPOIBI —
AJIKAHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHN psal. MeTaH U 3TaH —
IIPOCTENIINE NTPEACTABUTENN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMenIeHUs] U TOPEHUS),
Hax0>XJICHUE B IIPUPOJIE, IOJTYUYCHUE U
IIPUMEHEHNE

2.2 | HempenenbHbIE
YIJI1€BOJOPOBL:
AJIKEHBI, AJIKA/IEHBI,
AJIKHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHUM psAsl. DTUIIEH —
MPOCTEUIINH NPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupoOBaHHSI,
raJIOT€HUPOBAHNUS, TUAPATALIH,

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHSITUSA

MIpY OMTMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAILICHUN OPTraHUYECKUX
COCIUHCHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOM ) (hOPMYJT OpTaHUUECKUX
BEILIECTB.

YcraHaBnuBaTh NPUHALIECKHOCTD
BEIIECTB K OIMPEICIICHHOMY KJIACCY
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OKHCJICHUSI U TTOJTMMEPHU3aIIIHN )
Hax0JICHUE B IPUPOJIC, TOTYUYCHHUE U
IIpUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u
MeTWIOyTagaueH- 1,3, XuMmuueckoe
CTPOCHHUE, PEaKIIMs MOTUMEPU3AIINHY,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

AJNKWHBI: COCTaB B 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSAI.
AleTHIIEH — IPOCTEUIINN
MPEJICTAaBUTENh AJTKMHOB: COCTaB,
XUMHYECKOE CTPOCHHE, (PU3NUYSCKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HAXOXKICHUE

B IIPUPO/IEC, TTOTYyUYEHUE U IPUMEHEHHUE

2.3

ApomaTudeckue
YTIEBOIOPObI

ApeHbl: O€H30J1 ¥ TOJYOJ, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHHUSI ), IOTyYCHUE

U npuMeHeHue. Biusiaue 6enzona

Ha OpraHu3M yenoBeka. ['eHeTnueckas
CBSI3b YIJIEBOJIOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJOPOIOB.

OnpenensiTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3H.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MPEJICTAaBUTEIICH pa3IUYHbIX KJIaCCOB
yIIeBOAOPOA0OB (MeTaHa, 3TaHa,
ITUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyOJ1a).

BbISIBISITh TEHETUYECKYIO CBSI3b MEKTY
YTJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEaKIMH C UCITOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYI.
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2.4

[TpupoiabIe
UCTOYHUKHU
YIIE€BOAOPOIOB U UX
nepepaboTka

[Tpuponnslii ras. [lomyTHbie HeTAHBIE
raszel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6b1 epepaboTKu HEDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu HePTH, X IPUMEHEHHE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHbIl yroyib ¥ IpOIyKTHI €70
nepepadoTKH.

JKCNepUMeHTATIbHbIE METOAbI
N3y4eHHs BellecTB

U MX NpeBpalleHnii:

e JleMOHCTpauu:

— xotekiun «HepTb» u «YTomby;

— BuaeopparmMenT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTBITHI:

— Ka4eCTBEHHOE OIPEJEIICHUE yIiIepoaa
Y BOJIOPOJIa B OPIraHMYECKUX BEUIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJIEIMPOBAHNUE MOJIEKYT
YTJIEBOJIOPOJIOB U
raJIOr€HONPON3BOAHBIX.

o [IpakTuueckue pabOTHI:

Ne 1. Tlonydenue sTuIeHA U U3YYEHUE
€ro CBOUCTB.

XapakTepu30BaTh HCTOUHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPAKTUYECKOE
PUMEHEHHE TIOy4YaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (11a00paTOPHBIE OTBITHI U
MpPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUN 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 COOTBETCTBYIOLIUX PEAKLIMI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(opMyJIbl OPraHNYECKOrO BEILIECTBA,
M0 YpaBHEHUIO XUMUYECKON PEaKIINU.
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e PacuérHble 3a1auu:

— OMNpENIENIEHNE MOJIEKYJIIPHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— Ppacu€Thl IO YPABHEHUIO XUMUYECKOU
peakiuu

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

Hroro no pazaeny

13

Paznen 3. Kuciopoacoaep:ka

IHUE OPraHu4Y€CKHUE COCIUHCHUHA

3.1

CroupTtel. ®eHon

3

[IpenenpHble OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHOJI, XUMHYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEaKLMH C aKTUBHBIMHU
MeTajlaMH, TaJJOT€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHnue. Bogopoanas
CBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIIUPTHI: ITUIICHTIIUKOIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NYECKUe M XUMUICCKHE CBOMCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHbBIE€ CIIUPTHI).
dusnonornueckoe 1eHUCTBUE

Ha OpraHu3Mm uesoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpbiBaTh CMBICIT U3YYaE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOILIHE ITOHATHS

MPU OITMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COECIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BELIECTB.

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILECTB K OIMpPEACIEHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIIATYpE;
MIPUBOJUTH TPUBHUAJIBHBIC HA3BAHUS

30



OdenepanbHas padouas nporpamma | Xumus. 10-11 kiraccsl (6a30BbIH YPOBEHD)

®enoin. CTpoeHnEe MOJIEKYIbI,
du3nvecKre 1 XUMHYECKUE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4desoBeka. [Ipumenenue
dbeHomna

3.2

AJbIernael.
KapOGoHOBBIC KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GOpMalIbICTH |
aleTanbAeTH, XMMUYECKOe CTPOCHHUE,
bu3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakIu OKUCIICHUS U BOCCTAaHOBJICHHUSI,
KaueCTBEHHbBIC PEAKIIMHU ), TOTyUYCHHUE U
MIPUMCHCHHE.

OHOOCHOBHBIE MPEJIETBLHbBIC
KapOOHOBBIC KMCIIOTHI: YKCyCHAs
KHUCJIOTa, XUMUYECKOE CTPOCHUE,
bU3NYeCcKue 1 XUMHYECKHIE CBOMCTBA
(oOmiue cBoiicTBa KUCIOT, peaKus
TEpUPUKALINN ), TOTYICHHUE U
npumeHeHue. CTeaprHOBas ¥ OJIEHHOBAS
KHUCJIOTBI KaK MPEICTaBUTENIN BBICIITUX
KapOOHOBBIX KHCJIOT. MbLIa Kak COJIH
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBHUE.

CnoxHble 23(pUpbI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ maponu3
CIOXHBIX 2QupoB. XKupbl Kak

OTACIBHBIX MPEJICTABUTEICH

KU CJIOPOJICOJIEPIKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHUE, GPU3UIECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHCHUIIIHEC
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTABUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TJIMIICPUHA,
dbenomna, hopmaiabaeruia,
aleTanbIeruaa, YKCyCHOM KUCIIOTHI,
TJIIOKO3bI, CaXapo3bl, KpaxMaia,
LEJUTIOJI03b1 ); BBISIBIIATh TEHETUYECKYIO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIINX XUMHYECKUX
PEAKINI C UCTTOB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOCHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

TS )KU3HEACATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha YKUBBIC OPTaHU3MbI OITPEACICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATh

Ha TPUMEepax CrocoObl YMEHBIIICHUS
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IIPOU3BO/IHBIEC TVIMIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. ['uApOIN3 KUPOB

3.3

YrneBoasl

YTIIeBobI: cOCTaB, KiIacCHU(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosicaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMO/ICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHAA
cepeodpa(l), BoccraHoBIIeHUE, OPOKEHHE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykTosa kak
M30MEp TITIOKO3BI.

Caxapo3a — mpeaCcTaBUTEIb
JIMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmrosno3a kak mpupoHbIe
MOJIMMEPBI: CTPOCHHUE Kpaxmania 1
1EJUTIONI03b], PU3NUECKHe U XUMUYECKUE
CBOMCTBA Kpaxmaia (THAPOJIU3,
KaueCTBEHHAs PEAKIUS C MOJIOM).
JKCNePUMEHTAIbHbIE METOAbI
H3y4eHUs] BELeCTB M UX MPeBPaLlleHUI:

Y MIPENOTBPAIIEHUS UX BPEHOTO
BO3JICHICTBHS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl IO3HAHUS — IPOBEJICHHUE,
HAOII0/ICHUE U OMTUCAHNE XUMHUECKOTO
AKCIIEpUMEHTA (JJaO0paTOPHBIE ONBITHI U
IpaKTH4eCcKue paboThl).

CnenoBaTh npaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
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 COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPABHEHUIO XUMUYECKON pEAKLUU.
CaMOCTOSTENBHO IIJIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIBHYIO
JEATEIIbHOCTh; IPUHUMATh AKTUBHOE
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e JlaGopaTOpHBIE OMBITHI:

— TOpPEHHE CITUPTOB;

— B3aMMOJICUCTBHE TIUIICPUHA

¢ ruapokcugom meau(1l);

— Ka4eCTBEHHBIE PEaKIMU aJIbJIETUI0B
(OKHCIIEHHE aMMHAYHBIM PACTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
meau(Il));

— B3aMMO/ICHCTBHE Kpaxmaiia C HOJOM.
e [IpakTuueckue pabOTHI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e Pacuérnrle 3amaun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
IO MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX PJIEMEHTOB U 10 Macce
(00BeMy) POIYKTOB CrOpaHUs;

— pacy€Thl IO YPAaBHCHHUIO XUMUYIECKON
peaxIu

y4acTue B IpyNnnoBon y4eOHOi
JESATENBHOCTH

Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kanue OpraHuyecKue coeInHeHus

4.1

AMMWHBI.
AMUHOKHUCIIOTHI.
benkn

3

AMWHBI: METUJIAMHUH — MIPOCTEUIITNI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (Pr3nyeckue u
XMMHUYECKHE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHSTUH (BBISIBIISATH UX XapaKTEepPHbIC
IIPU3HAKH ), YCTAaHABIUBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
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C KUCJIOTaMU U TOPEHHUS ), HAXOXKJICHUE

B NIPUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OPraHUYECKHUE COCTUHEHUS.
du3nyeckre 1 XUMHUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIULINHA).
bronornyeckoe 3HaueHNE AMHHOKHCIIOT.
CunTe3 NENTHUI0B.

benku kak npupoaHbIE MOTUMEPHI.
ITepBryHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JICHaTypalys, KaueCTBECHHBIE PEAKIIUHU
Ha OCJIKH.

IKCIIePUMEHTAILHBIE METOAbI
U3y4YeHUs BelleCTB M X NMpeBPaIleHHIi:
e JleMOHCTpanuu:

— JeHaTypaius O€JIKOB MPU HarpeBaHUU;
— IIBETHBIC PEAKIUU OCIIKOB

COOTBETCTBYIOIINE MOHATHUS
MIPY OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHuYeCKUX
COCIMHEHHM.

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

Onpenenats MPUHAIICKHOCTh BEIIECCTB
K OIpPECIICHHOMY KJIACCy 1O COCTaBY U
CTPOEHHI0, Ha3bIBATh UX

0 CUCTEMATHICCKON HOMEHKJIIATYPE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MTOTYYCHUST TUITHIHBIX
MPEACTaBUTENCH a30TCOACPIKAIITUX
COCIMHCHU (METHJIAaMUHA, TJIMITMHA,
OCIIKOB).

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

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

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO TO3HABATEIIBHYIO
JESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JeSITETHHOCTH

Hroro o pazgeny

3

Pa3nen. 5. BeicokoMouiekyJisipHbIe COeIMHEHNUS

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHSITHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETEHb MOJUMEPU3AIUN, CPEIIHSISA
MoJIeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COCMHEHUN — MTOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

[TnacTMaccel (MOJUATUIIEH,
MIOJIUTIPOITUIICH, TOJIMBUHUIXJIOPHU/I,
nonaucTupodt). HatypaibHslii 1
CUHTETUUYECKNE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BoslOKHA: HATypaabHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (alI€TaTHOE BOJIOKHO,

Bnanets n3ydyaeMbIMU XUMHUECKUMHU
TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHSATUMN U IPUMEHATH OTH
MOHSATHSI TIPU OMKMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTICTbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPABHEHUM PEaKLU
MOJMMEPU3AIUN U TIOJIUKOH/ICHCALIUH.
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 NpeBpallleHuii:
e JleMOHCTpauu:

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

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

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJACC
HaumeHnoBanue
No KomuuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3zeiioB U TEM [IporpammHoOe cofepKaHue
i\ 9acoB 00yYarommxcst
y4eOHOTro peameTa

Pa3znen 1. Teoperuyeckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepunognueckuii
3aKOH 1
[Tepunoanyeckas
CHCTEMa XUMHUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuueckuii anmemeHT. Atom. CocraB
aToMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHYECKHUE YPOBHH,
OAYPOBHHU. ATOMHBIC OpOUTAIIH,

S-, p-, d-, f-amemenThr. OcOOEHHOCTH
pacrpeiesieHus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMaxX MajbIX U
OOJIBIIIUX TIEPHOJIOB. DJIEKTPOHHAS
KOH(UTypalus aTOMOB.
[lepnoanyeckuii 3aKOH U
[Teprnoanueckas cucreMa XUMHYECKUAX
anemeHToB /1. 1. MenpaeneeBa. CBs3b
MEpUOINYECKOT0 3aKOHA U
[Teprnoanueckoi CUCTEMbI XUMHYECKUAX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
U CJIO’KHBIX BEIIECTB I10 TPYIINaM U
nepuojaM. 3HaueHHE MePUONIECKOTO
3aKOHA U CUCTEMBl XMMHUYICCKUX

PackpbiBaTh CMBICI HU3y4aeMBbIX
MOHATUM (BBIABIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT IEPUOANYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh ANEKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aneMeHTOB 14 meprnoaoB, UCTIONB3YS
MOHSTHSA S-, P-, d-3JICKTPOHHBIE
opOuTaly, PHEPreTUUECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEAUHEHUM

10 MEePHUOJIaM U TPyIIam
ITeprnoanueckon cUCTEMBI

. . Menneneera
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anemeHnToB /.M. Menaeneera

B Pa3BUTHUU HAYKH.
IKCIepUMEHTAILHbIE METOAbI
U3y4YeHHUs BelIeCTB M UX NpeBPalleHMii:
e JleMOHCTpaIuu:

Buaer Tabiun «Ilepuoanyueckas cucrema
XHUMHYECKHX IJIEMEHTOB

J.1. MenneneeBay»

1.2

Crpoenue BeniecTna.
Mmuoroobpasue
BEILIECTB

Ctpoenue BemecTBa. XMMHUECKAs CBA3b.
Buppsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAsi, MIOHHAsA, METATNYECKas) U
MeXaHHU3MbI 00pa30BaHUs XUMHUYECKOM
CBA3U (OOMEHHBII U IOHOPHO-
akIenTopHslii). BomopoaHas cBsi3b.
BanenTHoCTb.
DIIEeKTPOOTpUIIaTeNIbHOCTh. CTETeHb
okucieHus. KaTuoHbl 1 aHHMOHBI.
BemecTa MOJIEKYIJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

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

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonudecTBeHHbIE
XapaKTEPUCTUKUA PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B PaCTBOPE).

PackpbIBaTh CMBIC]T M3Y4aE€MbIX
MOHATUM (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSTh 3TU MTOHATHS
MIPU OMMCAHUU COCTaBa U CTPOCHMUS
BEIIECTB, JJIs1 OOBSICHEHHS OT/IEILHBIX
(aKTOB U SBJICHHM.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, HOHHOM,
METAJTTNYECKOI, BOJOPOJIHON)

B COCIMHEHUSIX; TUM KPUCTALITNYECKOM
PELIETKA KOHKPETHOTO BEIIECTRA.
OrnpenensaTh BaJICHTHOCTh U CTEIICHD
OKHCJICHHSI XMMHUYECKHUX DJIEMEHTOB

B COEJIMHEHUSAX PA3JIMYHOI0 COCTABA.
[TpoBOANTE BEIYUCIICHUS

C MCIIOJIL30BAaHUEM MOHITHS «MacCcOoBast
JIOJIsl BEIIECTBA B PACTBOPEY.

Bianets u3yuyaeMbIMU XUMHYECKUMU
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Kiaccuduxkanuys HeopraHu4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTAILHbIE METOAbI
U3y4eHNsl BelIeCTB U UX NpeBpalleHuii:
e J/leMoHCTpauu:

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

— pacyeTsl C UCTIOJIL30BAHUEM TTOHSITUS
«MaccoBas 10Jis1 PACTBOPEHHOTO
BEIIICCTBAY

1.3

XUMUYECKHE
peakuu

Xumnyeckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
Y OpPraHNYECKON XUMUU. 3aKOH
COXPAaHEHM MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMAYECKUX PEAKLIHSX.

CxopocTh peaknunu, €€ 3aBUCUMOCTh

OT pa3NU4HbIX pakTopoB. OOpaTuMbIe
peakuru. XUMUYECKOE PaBHOBECHE.
@DaKTOpPHI, BIUAIOIINE HA COCTOSIHUE
XUMHAYECKOTO PABHOBECHSI.

[Tpunnun Jle [larenbe.
DIEKTPONIMTHYECKAS TUCCOLUALH.
CunbHbIe U cita0ble AeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpalibHAas, eIouHas. BogopoaHbii

HOHATUSIMHU.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEAKIH OT pa3INUHbIX
(hakTopoB.

Onpenensate XapakTep CMEUICHUS
XUMHUYECKOTO paBHOBECUS

B 3aBUCUMOCTH OT BHEILIHETO
Boznerictus (mpuniun Jle larense).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
pa3IMYHBIX TUIOB; MOJIHBIE U
COKpalIEHHBIE YPABHEHUS pEaKIUN
MOHHOT0 OOMEHA, YYUThIBAsl yCIOBHUS,
IPU KOTOPBIX 3TH PEaKLUu UAYT

710 KOHIIA.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJHBIX pPACTBOPOB BEUIECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIMSHUIO PA3TUYHBIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN OCY 101 1 1a00paToOpHbIM
000pYyI0BaHUEM.

[IpeacTaBisTh pe3yabTaThl
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nokasatenb (PH) pactBopa. Peakiinu
MOHHOTO OOMEHa B OpraHU4eCcKOoil U
HEOPraHUYECKOM XUMUH.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIBHbBIC
peakmmu. [TorsTue 06 3neKTpoIn3e
PacIlIaBOB U PACTBOPOB COJIEH.
[IpuMeHneHune AeKTpoIun3a.
JKCIePUMEHTAIbHbIC METOAbI
HU3y4YeHHUs BELIeCTB M UX NpeBpPalleHuii:
e J/[eMoHCTpauu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJIOPOIa

B IIPUCYTCTBHUM KaTaJln3aTopa.

e JlaGopaTopHBIE OIBITHI:

— IPOBEACHUE PEAKLIUI HOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IIOMOIIBI0 YHUBEPCATIBHOIO
UHIUKATOPA.

e [IpakTuueckue paboThI:

Ne 1. Biiusiaue pa3nudHbix GakTopoB
Ha CKOPOCTh XMMHYECKOUN pPEaKIIUU.

e PacuérHble 3anauun:

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

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3allMCHU YPABHEHU COOTBETCTBYIOIINX
PEaKIN U AEIaTh BBIBOJbI HA UX
OCHOBE.

IIpoBOAUTE BEIYUCIIEHUS

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

Htoro no pazaeny

13
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Pa3znen 2. Heopranuyeckasi Xumus

2.1

MeTtauibl

6

Meramnsl. I1lonoxeHnne MeTaJuIoB

B [lepuoanueckoit cucreMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
meTaioB. O0ume pusndyeckre cBocTBa
MeTaioB. [IpuMeHenne MeTamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpsHKeHU MeTamioB. O0IIMe CrocoObl
noxydenus: metajioB. Kopposus
MeTaioB. CriocoObl 3alTUThI

OT KOPPO3HHU.

OO6mu1as xapakTepUCTUKA METAJIJIOB
riaBHbIX noarpymi (IA-rpymnmna,
[TA-rpynmna) [lepuoanueckoii cucTeMbl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS.

OO6mrast XxapaKTepUCTUKA METAJIJIOB
no6ouHbIx oarpyni (b-rpymm)
[Tepuoauyeckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€/]lb, IIUHK, XPOM, 5KEJI€30.
Baxneiimmume coefuHEHNUS METaIJIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4YeHHUs BelleCTB M UX NMpeBPallleHHii:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUY (BBIACIATH UX XapaKTEPHBIC
MPU3HAKH) U IPUMEHSITh 3TU MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITHLHBIX
(aKTOB U SBJICHHI.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 2JIEMEHTOB —
METAJIJIOB M KX COEIMHEHUH C YUYETOM
CTPOCHHUS UX aTOMOB U TIOJIOKEHUS

B [Ieprnonnueckont cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMUYECKUE CBOKMCTBA METAIJIOB, UX
BAXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONKCAHUE MPUMEpPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peaKkIuii; MpuMeHEHUE METaJIIOB

B Pa3UYHBIX 00JIACTSIX, a TAKKE
MCIIOJIb30BaHUE UX JIJISI CO3aHUs
COBPEMEHHBIX MaTEpPUAJIOB U
TE€XHOJIOTHM.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbiBaTh CylIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaIuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD».

e JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHUE THIPOKCHIA
AITIOMUHUS C PACTBOPAMHU KUCJIOT U
ICJI0YECH;

— KaueCTBEHHBIC PEaKI[MU HA KATHOHBI
METaJIOB.

e [IpakTruueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHBIX
3a1a4 1o teMe « MeTayby.

e PacuérHbie 3agauu:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BEIIECTBA) IPOYKTA PEAKIUH, €CIIN
OJIHO U3 BEILIECTB JJaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEH
PacTBOPEHHOT'O BEUIECTBA

BOCCTAHOBUTENBHBIX PEAKLINN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOI'O OajaHca 3TUX PEAKIHIA.
IIpoBoauTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4acMBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIUE B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3ynbTaThl
XUMHUYECKOTO KCIIEPUMEHTA B (popMe
3aIIMCU YPAaBHEHUH COOTBETCTBYIOIIUX
peakLuii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN OCY 101 1 1a00paToOpHbIM
000pyIOBaHUEM.

[IpoBOINTH BBIUHCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLINM.
CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBJISATH CBOIO [IO3HABATEIIbHYIO
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JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JEATETbHOCTH

2.2

Hemeramer

Hemeramnsl. I1ooxeHne HeMeTaIOB

B [leproanueckon cucreme XUMUYECKUX
anemeHToB [[.M11. MenpaerneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusuyeckue CBOMCTBAa HEMETAJIJIOB.
AJIOTpONYS HEMETAIIIIOB (Ha ITpUMeEpe
KHCJIOpPO/Ia, cephl, hochopa U yriaepoa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHUIITNX
HEMETaJJIOB (TaJIOTeHOB, CEphI, a30Ta,
docdopa, yriaepoaa u KpeMHuUs).
Oxcuapl HEMETAIIOB.
Kucnopoacoaep:xaiime KucioThI.
Bopoponusie coennHeHust

HEMETAJIOB.

JKCnepUMEHTAIbHbIE METOAbI
HU3yUYeHHUS BellecTB

U UX NMPeBPALLeHUH:

e JlemoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIIEHTPALIUU.

e JlaGopaTopHBbIE ONBITHI:

— Ka4eCTBECHHBIE PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIACIATH UX XapaKTEpPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHITHUS
IIPY ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, 17151 00BICHEHUS OT/ICIBHBIX
(aKTOB U SBJICHHM.

OOBsICHATH O0LIUE 3aKOHOMEPHOCTU

B I3MCHCHHUH CBOWCTB HEMETAIIOB M X
COEMHEHNHN C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOKCHHS

B [Iepnonnueckoint cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. Menaeneena.

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

XapakTepru30oBaTh BIUSHAE HEMETAIIJIOB
U UX COCAMHCHUH Ha )KUBBIC
OpraHU3MBbI; OTIMCBHIBATh PUMCHCHHE

B PA3JIMYHBIX 00JIACTSIX MPAKTHIECKOM
JeSATEIbHOCTH YEeJI0BEKa.
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e [IpakTrueckue pabOTHI:

Ne 3. Pemienue skciepuMeHTaATbHBIX
3anad no teme «Hemetamas.

e Pacuérnble 3amaun:

— pacyeThl Macchl BEIIECTBa

W 00beMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE WU
00BEMY OJTHOTO U3 YUaCTBYIOLIUX

B PEAKIIMU BEIIECTB; pACYECTHI MACCHI
(o6Bbema, KOJIMYEeCTBA BEIECTBA)
MPOIYKTOB PEAKIIUH, €CITU OHO

13 BEIIECTB UMEET PUMECH

2.3

CBs13b
HEOPTAaHUICCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue u oprannyeckue
kuciaoThel. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUeCcKas CBI3b
HEOPTraHWYECKUX U OPraHUYECKUX
BCIIICCTB

IToaTBEpKaaTh CyIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEILIECTBAMHU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIIMNX XUMUYECKUX
pEAKLIUH.

PackppIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIH.
[IpoBOaUTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIIHE B BOJIHBIX
pacTBopax.

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

IIpencraBiATs pe3yibTaThl
XUMHUYECKOTO 3KCIIepuMEHTa B (hopme
3aIIMCU YPABHEHUM COOTBETCTBYIOILINUX
pEeaKuy 1 JenaTh BEIBOJABI HA UX
OCHOBE.
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CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHYECKOH TOCYA0H 1 T1a00paTOpHBIM
000pYyI0BaHUEM.

[TpoBOANTH BHIUUCIICHUS

M0 ypaBHEHUSIM XUMUYECKUX PEaKIIHA.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
NESITEIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B TpyINIoBOil yueOHOi
JeSITETHHOCTH

Htoro no pazaeny 17
Pa3nen 3. Xumus v :KU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumuu B obecrieueHun PackpbIBaTh poJib XUMUU B PELLICHUH

3KOJIOTUYECKOM, SJHEPTE€TUYECKOU U
MUIIEBON OE30MAaCHOCTH, PA3BUTUHU
MeauuuHbl. [ToHSATHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnenus: 00 00X HAYIHBIX
MPUHIUATNAX TPOMBIIUIEHHOTO MOJy4YeHUSs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
POU3BOJICTBA aMMHAKa, CEPHOM
KHUCJIOTBI, METaHOJIA).

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

DYHEPTETUYECKUX, CBIPHEBHIX H
HKOJIOTMYECKUX TPOOIIEM YeIOBEUECTBA,
OMKCHIBATH OCHOBHBIC HATPABIICHUS
Pa3BUTHS XUMHUYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumeHsTh mpaBuiia 0€30MaCHOTO
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TIPABUJIA TIOBEJACHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh
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npenapaToB; IpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XHMMHUH B IOBCETHEBHOM KU3HU. bBITOBAs
XUMHUYECKasi TPaMOTHOCTh

Ha IMpuMepax CrocoObl YMEHBIIIEHUSI U
MPEIOTBPAIICHUS] UX BPETHOTO
BO3/E€HCTBUA.

AHaIM3UPOBATh U KPUTUUECKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XUMUYECKUMU MPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSHUE OKPY KAIOIIEei
Cpe/bl.

Hcnonb30BaTh NOTYyUYEHHBIE 3HAHUS U
MpeCTaBiIeHUs 0 cepax
JIeSITEILHOCTH, CBSI3aHHBIX C HAYKOU 1
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoel Oymymie nmpodhecCHOHAIBHOM
JIeSITEIIbHOCTH.

[IpuHuMaTh yyactre B 00CYKIECHUU
po0JIeM XMMUYECKON M DKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdieMe u
npeiaratb BO3MOXHBIE ITyTH €€
pelieHus

Hroro o pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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