[Tpunoxenne k 00pa3oBaTENbHOI IporpaMme

OCHOBHOT0 00111er0 00pa3oBaHus

MOY «I'umnasus Ne 16 Tpakropo3aBoackoro paiiona Boarorpaga»
[Tpuka3 Ne 263 ot 01.09.2025 r.

OOKYMEHT NOANMNCAH
ONEKTPOHHOW NOAMUCHIO

Ceptudukat: 00EBBD10003FF58414041F27E1BD60FF60
Bnapgeneu: CaBeHko YKaHHa BukTtopoBHa
[OeictBuTeneH: ¢ 11.02.2025 go 07.05.2026

Pabouas nporpamma
y4eOHOro npeaMera
«XHUMHUAD»
(0a30BBIM YPOBEHD)

s ooyuaromuxca 10-11 kinaccon

Bonrorpan 2025



COIAEPXAHHUE

TIOSICHUTEJIBHAST BATTHICKA ...ttt e e e e e e e eannnnnn 3
COIEPKAHUE OBYUEHISL ..ottt ettt ettt et e e veeetaaeetaeesavesensnaeens 9
T1O KITACC ettt e e e e e ettt e e e e e e e e e e et e ees e e e e e e e e aaeseeeeeeaaa i aaeseeeeeeaaaaaeseeeeeeeaananns 9
) 1 22T RO 12

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMMHWU HA YPOBHE

CPEJHEI'O OBHIET'O OBPA3OBAHMS........cccoiiiiiiiiiiiitcteceet ettt 15
JIMUHOCTHBIE PEBYIIBTATBI «....veeutteeunieeeuteeatteeauteeauteessteeaateesanteesseesaateesameeeaaseeeanseeeanteesaseeesaseeeanseeenneeesnnes 15
MeETANPEIMETHBIE PEIYITBTATDL ... veeeereeenreeeaureeasreeaseeeaseessssesaseesssseeassseesssseesssesssnsesssssessnsesessseesssseennses 18
TTPEIIMETHBIC PEBYIIBTATDBL ......eeeuvveeereeeereeaseeeanseeasseessseesnseessnsesassessnseeasssesssssesssseessnsesssssessnseeessseessnsesnnses 20

TEMATUYECKOE TINTAHUPOBAHUE .......c..ooiiiiiiiiiiiiteeee ettt 26

TO KITACC .ttt ettt st et e b e s h e et e bt e bt e et et e e bt e at e e bt e eh bt sat e e bt e nhe e s ate e bt e nbeenareea 26
L1 KITACC .ttt sttt et ettt s et et b e st st b e st e bt et saneea 37

INEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 10O KITACCAM ITPOBEPAEMBIX
TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA30BATEJIBHOI
IMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUA U OJIEMEHTOB COAEPXAHUMA

TIO XIIMIM ... et e e e e et e e e e e e e e e et aeeeee e e e e e e eaeseeeeraaaaaaaeeeeeeereaaaaaeeaeaanes 47
T1O KITACC ettt e e e e e e e ettt e e e e e e e e e et e e e e e e e e e e e aeeeee e e e e e e eeeeeeeeaaa—aeeeeeeeaaa———aas 47
L1 KITACC ettt et e e et ettt e e e e e e e e e et e e ee e e e e e e aaa e sseeeeasaaaesseeeesaaannsseeeeseaannes 53



PabGouass mporpamma mo ydeOHOMY mnpeaMmery «Xumus» (06a30BbI YPOBEHD)
(mpeametHas obnacth «EcTecTBeHHO-Hay4YHBIE MPEAMETH») (Jajiee COOTBETCTBEHHO —
mporpamMma I0 XUMHHU, XUMUS) BKJIIOYAET IMOSCHUTEIBHYIO 3alUCKY, COAEpKaHue
00y4eHHUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS MPOrPAMMBI IO XUMUH, [JITAHUPYEMbIE
pe3yNbTaThl, TEMAaTHYECKOE TUIAHUPOBAHKE, TIepeueHb (KoaudukaTop) pacipeaeieHHbIX
[0 KJaccaM TMpPOBEPSAEMBbIX TpeOOBaHMI K pe3yiabTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl CPEIHET0 OOIIero o0O0pa3oBaHUs U AJIEMEHTOB
CoJIep KaHMs 110 XUMUHU.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIMe IEeM U 3aJa4d HU3y4YCHUsT XUMUU,
XapaKTEPUCTHKY TCUXOJOTHMYECKHX MPEANOCHIIOK K €€ HM3YyYEHHIO O0YyYarolMMUCH,
MECTO B CTPYKTyp€ ydeOHOro IjiaHa, a TaKXKe IMOAXOIbl K OTOOPY COIep:KaHus, K
ONpENECICHUI0 IUIAHUPYEMBIX  pE3yJIbTaTOB M K CTPYKTYype TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxxanue OOydeHHS PACKPBIBAET  COJEPKATENbHbIE JIMHUH, KOTOpHIE
npeaiaraloTcsa sl 00sA3aTeIbHOIO M3YyYEHHs B Ka)XJIOM KIIAacC€ Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus.

[Inanupyemble pe3ysbTaTbl OCBOEHHS NPOrpaMMbl IO XUMHUHU BKIIOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3YyJIbTaThl 3a BECh IMEpPUOJ OOYyYEHHsS Ha YpPOBHE
CpeaHero o0uiero oopa3oBaHusl, a Takke MPEAMETHbIE JOCTHUKEHUS 00yYarolerocs 3a
KaXKJIbIi 101 00yUYeHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpeAHEro oOiiero odpa3zoBaHusi pa3padoTaHa
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHON
MporpamMMsl cpeiHero oduiero oopaszoBanus, npeacrasieHHbix B DI'OC COO, ¢ yuetom
KoHuenuuu mnpenonaBaHusi ydeOHOro mnpenMera «XuMmus» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit denepanuu, peaau3yrolux OCHOBHbIE 00pa30BaTelIbHbBIE
MPOrpamMMbl, U OCHOBHBIX MOJIOKEHUH (enepanbHoil paboyel mporpaMMbl BOCITUTAHMSL.

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS OOyHArOUIMXCS CPEICTBAMH YYEOHOIO
npeamera «Xumus» aiag 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuenrtyanbHele mnonoxkeHus DOIOC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICp)KaHMs, Pe3yJbTaToB OOyueHUss W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU
BBIITY CKHUKOB.

B COOTBETCTBMM C [aHHBIMH TOJOXKEHHUSIMU MpOrpaMMa Mo XuUMUU (0a30BBIN
YPOBEHbB) Ha YPOBHE CPEAHETO OOIET0 00pa30BaHUS:

yCTaHaBJIMBaeT 00s3aTelibHOC (MHBapUAHTHOE) TMPEIAMETHOE  COJIepkKaHue,
onpeaensieT KOJIMYECTBEHHbIE U KAaYECTBEHHBIE €r0 XapaKTepUCTUKHU Ha KaXKI0M dTare
U3YYEeHHS MpeAMEeTa, MpeycMaTpUBaeT NPUHIIUIBI CTPYKTYPUPOBAHUSL COAECPKAHUA U
pacnpenenieHus ero o KjiaccaMm, OCHOBHBIM pa3fesiaM U TeMaM Kypca;



JaeT MPUMEPHOE pachpeiesieHne y4eOHBIX YacOB IO TEMATHUYECKUM paseliaMm,
PEKOMEHIyeT MPUMEPHYIO MOCIE0BATEIbHOCTh H3YUYEHHUS OTACNIBbHBIX TEM Kypca C
Y4E€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JOTUKH yueOHOTO Ipoliecca,
BO3pAaCTHBIX 0coOeHHOCTEHN oOyyatommxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalHI0 LeJed H3yuyeHHus MpeaMera Ha YpPOBHE
COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpelHero obmiero o0Opa3oBaHus,
COJICPKATEIIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTenbHON MporpaMMbl  CpelHero ooémero o0Opa3oBaHusl  (JTUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-ITO3HABATEIHLHON
AESTENIbHOCTH O0y4aromierocsi Mo OCBOEHHUIO cojaepkaHus mnpeameta. [lo Bcem
Ha3BaHHBIM TMO3ULUAM B TMporpaMMmMe MO XHMHHM COOJIIOIEHA MPEEMCTBEHHOCTh
¢ penepanpHOIl paboueit mporpaMMol OCHOBHOTO OOIIIET0 00pa30BaHus MO XUMUHU  (J1J1s
8—9 knaccoB 00pa3z0BaTENbHBIX OpraHu3alliii, 0a30BbI YPOBEHb).

[IporpammMa 1O XUMHH SIBISIETCS OPHUEHTHPOM ISl COCTaBJIEHUS PabOdux
IpOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEITI0KUTh CBOM MOAXOA K CTPYKTYPHPOBAHUIO
U TOCJEA0BAaTEILHOCTH H3YYEHHMs Y4eOHOro maTepuana, a TakKKe CBOE BHUJCHUE
OTHOCUTEJILHO BO3MOXKHOCTH BBIOOpa BapHaTUBHON COCTABJISIONIECH COJIEpPIKAHUS
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM ) YaCTH €T0 COACPKaHMUS.

XumHuueckoe oOpa3oBaHME, MOJYyYaeMOE BBIMYCKHUKAMH 00I1e00pa30BaTeIbHON
OpraHu3alliM, SBJSIETCS HEOTHhEMJIEMOM YacThbl0 WX OOpPa30BAaHHOCTH U  CIIYXKHUT
3aBEPIIAIOIINM ATAllOM peaiu3allid Ha COOTBETCTBYIOIEM 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJTOCTHOM CHUCTEeME XMMHUYECKOro obOpazoBaHus. KiroueBbie
[IEHHOCTH KAacCaloTCsl TMO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUpPOBAHUS MHUPOBO33PEHUS
U o0mIed KyJbTYphl UEJIOBEKA, a TAaKXKE€ IKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHMS
K CBOEMYy 3J0pOBbIO M MPUPOJHOM cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
o0yJarmuxcsi Ha yPOBHE CPEIHEro oO0Iero oOpa3oBaHUs CpEACTBAMH Y4eOHOTO
npeaMeTa « XUMUs, COJIEPKaHUE U MOCTPOEHUE KOTOPOTO OMIPEICIICHBI B MPOrpamMMe 1Mo
XUMUU C YYETOM ChenupUKd HAyKU XUMUHU, €€ 3HAYCHUS B MO3HAHUM MPUPOJBI U B
MaTepUAIbHON JKU3HH OOIIECTBA, a TAKXKE C Y4ETOM OOIIMX IeJied W TMPUHIUIIOB,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 00111eT0 00pa3oBaHus B
Poccuiickon @enepanmm.

[Ipu dopmupoBaHuU COACpPKAHUS MpeaMeTa «XHUMHS» YUTEHBI CIEIYIOLIne
MOJIOXKEHHUSI O crielupUKe U 3HAUCHUN HAyKU XUMHH.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0asbl MarepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHpPOBAHUE
pallMOHAJIBHOTO HAy4YHOTO MBIIIJIEHUS, B CO3JIaHHE I[EJIOCTHOTO IMpEeCTaBICHUS 00
OKpY’KalollleM MHUpPE KaK O €IWHCTBE MPUPOJLI M YEJIOBEKa, KOTOpoe (POpMHUPYETCS B
XUMHUH Ha OCHOBE TOHUMAaHHSI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS
B3aMMOCBSI3M MEXIY CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJACTIMHU
IPUMEHEHMUSL.



CoBpeMeHHass XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJIOIHMM
HalpaBJieHa Ha pellIeHue TTI00albHbIX IPOOJIEM YCTOWUUBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM, HKOJIOIMYECKON O€30MacHOCTH U OXpaHbl
310pOBbs. T€CHO B3aMMOJNEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUS CTaJa
HEOTHEMJIEMON YacCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCJIOBHUEM YCIIEUIHOTO
Tpy/Zla ¥ ’KU3HU KaXJI0TO WIEHA 00IIecTBa.

B cooTtBercTBUM € O0IIMMHU LEISIMU U IPUHLIMIIAMU CPETHETO 00111Eero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 06a30BBIA ypOBEHb W3YUYCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpPHYIO MOJATOTOBKY OOydYaroImuxcs,
HEOOXOAMMYIO MM JJisi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIIECIIHOTO
BKJIIOUEHUSI B JKU3HBb COLIMyMa, MPOAOJDKEHUS OOpa30BaHUSA B Pa3IMUYHBIX OOJACTIX,
HE CBSA3aHHBIX HENOCPEJACTBEHHO C XUMHUEH.

CocTaBIsIOIKUMHY ITPeAMETa « XUMUS» ABIISIOTCS 0a30BbIe Kypchl — «Oprannyeckas
xumush» U «O0111as U HeopraHuveckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW 10 HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HAHUM U3 OOIEed XWMHH) M OPraHuYecKOM XHMHH.
@®opMHpOBaHUE JTAHHOW CUCTEMbl 3HAHUW NPU U3YUYEHHUU NpeaMeTa 0OecleyuBaeT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSTHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «O6mas
U HEeopraHuyeckas XuUMUs» CPOpMHUpPOBaAHA B NIPOrpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Jla K U3YUYEHHUIO yU4eOHOro Marepuaja U o0yClIOBJIE€HAa UCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHUYECKOW TEOpUU
CTPOEHHUS OpraHUYECKUX COCIMHEHHH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX IPEICTABIEHUN O CTPOCHHH BellecTB. CBeeHUsl 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /IO CJIOXKHBIX OHOJIOTUYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOd XUMHUU IIOJY4YalOT pa3BUTHE
chopMUpOBaHHBICE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsi MNEpPBOHAYAIbHBIC
IOPEICTABICHUS O XUMHYECKOM CBS3M, KIACCHU(PHUKAIMOHHBIX NpHU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKIINH.

B nmpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpPUBAETCS M3YUYEHHBINM Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUH MaTepuan U (PaKTOJIOTHUYEeCKHe
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OoOmmas
U HEOpraHWyeckKas XUMUS» O00y4aroUIMMCsl MPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE TMEPUOJIUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOAOJOTHYECKHUX
NO3UIMI, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHE (QYHKIUH STOro 3aKoHa —
0T 00001IaroIIel 10 0OBICHSIONIEH U MPOTHO3UPYIOIEH.

Envnas cucremMa 3HaHUMKA O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBax W IPUMEHEHHH, a TaKKe O XHUMHYECKHX pEaKUMSIX, HX CYIIHOCTH
Y 3aKOHOMEPHOCTSX NPOTEKaHus JomnoJiHseTcs B Kypcax 10 u 11 kimaccoB anementamu



COJIEpKaHUS, UMEIOIIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. ITU 3HAHUS
CITOCOOCTBYIOT TTOHUMAHHIO B3aMMOCBSI3M XUMUHM C APYTUMU HayKaMH, PacKpBIBAIOT €€
pOJIb B TIO3HABATEILHOHW W TPAKTHYECKOM JEATEIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBOKEHHsI K IPOIECCY TBOPYECTBA B 00JIACTH TEOPHHM M MPAKTHUYCCKUX
MPUIOKECHUN XUMHUH, MMOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYMMBIX TPOOJIeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIUBATH
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIs TIOTIOTHCHHS 3HAaHUH, PEIICHIS UHTCJUICKTY JIbHBIX U
AKCIIEPUMEHTAJIHBIX HCCIIeIOBaTEeNbCKUX 3a7ad. CojepskaHue yd4eOHOro npeamera
«Xumus»  JTaHHOTO  YPOBHS  M3YYCHHS OPHEHTHPOBAHO Ha  (opMupoBaHue
y O00Yy4YarouIuxcsi MHPOBO33PEHUYECKOM OCHOBBI ISl MOHUMaHUsA (HUIOCO(CKUX HJICH,
TaKUX Kak: MaTepualbHOE €JIMHCTBO HEOPTraHUYECKOTO M OpPraHWYEeCcKoro Mupa,
00yCIIOBJIEHHOCTh CBOICTB BEIIECTB HMX COCTaBOM U CTPOCHHUEM, II03HABAEMOCTH
IPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
dbakTaMd ¥ TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHHM B PEIICHUU
AKOJIOTUYECKUX MpoOIJieM, a Takke MpoOJjeM cOepexeHus IHEPreTUYECKUX PECYPCOB,
CBIPbsi, CO3JJaHNs HOBBIX TEXHOJIOTUN U MaTepUaJoB.

B nnane peiienus 3aja4 BOCIUTAHMS, PA3BUTUSA U COLUANIM3AIMN O0yYarOIUXCs
NPUHATHIE IPOTPAMMOM IO XUMHUH MTOAXOBI K OMPEACIEHUIO COAEPKaHUS U IOCTPOCHUS
npeaMera  MpeaycMaTpuBaioT (OpPMUpPOBAHHE Yy OOYYaIOMIMXCS YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUMN, UMEIOIUX 0a30BOE 3HAYCHUE JIJIs1 PA3JIMYHBIX BUJIOB JESTEIHLHOCTH:
pemieHus mpoOiieM, MOMCKa, aHajau3a U 00pabOTKH MHOOpPMAIMKM, HEOOXOIUMBIX JIJIs
MPUOOPETEHUS  OMbITA  MPAKTUYECKOM UM HMCCIEAOBATENbCKOU  JIEATEIHHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHus
TaK U Ha YPOBHE CpeAHEro o0Iiero oopa3oBaHusi, IPU OMPEACICHUH COJIepKATEIbHON
XapakTepUCTHKUA 1EeJIed U3y4YeHUs [MpeaMeTa HalpaBICHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHKE OCHOB XMMHUYECKOM HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JCSITEIIbHOCTH YeJIOBEKa M KaK
OJTHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOINYECKON TOYKH 3PEHUS TaKOU
MOXO/T K ONPEEICHUIO 1IeJIe N3yUYeHUs MpeIMeTa SIBJISETCS BIIOJIHE OMPaBAaHHbBIM.

['maBHBIMH TIETISIMU U3YYEHHS TpeaMera «XUMUsS» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus Ha 0A30BOM YPOBHE SIBJISIFOTCA:

dbopMupoOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHWM KaK BaKHEWIICH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOU KApTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MMOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPHUH XHWMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAHHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOT0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHHE€ M pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB W XUMHUYECKUX PEAKIUM, HEOOXOAMMBIX [Jisi MPUOOPETCHUS YMEHHI
OPUEHTHUPOBATHCSA B MUPE BEUIECTB U XUMUUECKUX SBJICHHM, UMEIOIINX MECTO B PUPOJIE,
B IPAKTUYECKOUN U MMOBCEIHEBHOM KU3HMU;



pa3BUTHE yYMEHHMH M CIOCOOOB JAESITENBHOCTH, CBSA3AHHBIX C HAOMIOJACHHUEM H
OOBSICHEHMEM XMMHMUYECKOTO JKCIIEpUMEHTa, COONIOACHUEM TpaBuUil 0€30IacHOro
oOpallleHus C BEIIECTBAMHU.

CopepxatenibHasl XapaKTEPUCTHKA LIEJIEH U 3a7a4 U3YUYEHHsI IPEAMETA B IPOrPaAMMeE
[0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B
cucTeMe cpefaHero oomero oopazoBanmsi. CeroaHs B MPETNOaBaHUA XUMUU B OOJIBIIIEH
CTETIEHU OTAACTCA MPEANOYTCHHUE MPAKTUUECKOM KOMIIOHEHTE COAEpKaHUsl 00y4eHHUs,
OpPUEHTUPOBAHHOW HA MOJATOTOBKY BBIIYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alyH,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh
crocob6aMu ¥ YMEHHUSIMH aKTHUBHOTO TIOJTYyUYEHUS 3HAHUM U MPUMEHEHHS UX B PeaTbHOU
KU3HU JJIS1 pELICHUS PAKTUYECKUX 3a/1a4.

B oroli CcBA3M mpM M3y4yeHHMH MpeaMeTra «XHMHS» JTOMUHHMPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

ajanranus oOydYarolMXcs K YCJIOBUSIM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUpAa,
(opMHpOBaHNE MHTEJUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoBaHUE y 00YUYaIOIIUXCS KIFOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETECHIINN),
UMEIOUINX YHHUBEPCAIbHOE 3HAUCHUE JJI PA3NUYHBIX BUAOB ACSITEIBHOCTU: PEIICHUS
npoOjeM, TOMCKa, aHaim3a W 00paboTku  uHPOpMALMHM, HEOOXOIUMBIX
IUIS IPUOOPETEHUS OTBITA ACITETFHOCTH, KOTOpasi 3aHUMAaET BA)KHOE MECTO B TIO3HAHUU
XUMHH, @ TaKkXKe A1 OLEHKU C MO3MLIMHA SKOJIOIMYECKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XMMHUYECKHX TMPOIIECCOB HA OPraHM3M YeJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE IMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN O00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE
3HaHUA MO0 XWMHUU B COOTBETCTBHU C XMU3HEHHBIMHU MOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY JUIs IOMCKA U aHalIu3a y4eOHOM 1 HayyHO-
MOMYJISIPHON HHPOPMAIIHA XUMHYECKOTO COJIePIKaHNUS;

(GopMHpoBaHrE M pa3BUTHE y OOYyYarOUIMXCS ACCOLMATUBHOTIO M JIOTHYECKOTO
MBILLUICHUS, HAOII0AATEeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MpH IJJAHUPOBAHMM M MPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE Y 00yYarommxcst yOekIEHHOCTH B TYMaHUCTUYECKOW HaNpaBJIECHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TIOO0ANBHBIX MPOOJIEeM palHOHATBHOTO
PUPOJIONIONB30BAHUS, TOMOJHEHUSI DHEPreTUYECKUX PECYpCOB U  COXPAHEHHUS
MPUPOJHOTO PABHOBECHS, OCO3HAaHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOILIEHUS
K TPUPOAEC M CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETECHUs OMbITa HCIOJIb30BaHUS
MOJIyYE€HHBIX 3HAHUW JUJISl IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYyalUsIX, CBSI3aHHBIX C
XUMHUYECKUMU SIBICHUSIMH.



Ileru w 3amaum  wW3ydeHHs] TpeAMETa «XUMHUS» TONYyYUIU TMOAPOOHYIO
METOJIMYCCKYI0 HWHTEpIpeTanuo B pasuene «llmaHupyembie pe3ysbTaThl OCBOCHHS
IIPOrpaMMbI 1T0 XHUMHH», TaKUM 00pa30oM OO0ECIICUYCHO YETKOE IMPEIACTABICHUE O TOM,
KaKWe 3HAHWS ¥ YMEHHUS UMEIOT TPSIMOE OTHOIIIEHNE K peaTnu3alui KOHKPETHOMN TIETH.

B y4yeOHOM mu1aHe cpemaHero oOmiero oOpa3oBaHHS MPEAMET «XHUMH» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaAMETHOM 001acTn « EcTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OO0miee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX IS WM3YyYCHHUS XHUMHUHU, — 68 YacoB:
B 10 knacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 gac B Hezeno).



COLEPKAHUE OBYUEHMUA

10 KVIACC

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpenMeT opraHWMYeCKON XHMMHU: €€ BO3HUKHOBEHHE, DPAa3BUTHE W 3HAYCHHC B
MOJIyYCHUH HOBBIX BEIIECTB M MaTEPHAIOB. TeopHsl CTPOSHUS OPTaHUYECKHX
coenquHeHnii A.M. BbytnepoBa, ee ocHoBHbIE mMOnOXkeHHUS. CTPYKTYpHBIC (OPMYIIBI
OpPraHMYECKUX BeImecTB. |'omMomorusi, m3oMepusi. XUMHUYECKas CBA3b B OPTaHUYCCKUX
COCTMHECHUSIX — OJTMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiraccuuKaMy OpPraHWMYECKUX BemiecTB. HoMeHkmaTypa
OpPTraHUYECKUX COCAUHEHUN (CHCTeMaTHYecKas) W TPUBUAIbHBIC Ha3BaHUS BAKHEUIITUX
Ipe/ICTaBUTENIeH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB MW WX [PEBpAIICHHI:
O3HaKOMJIEHHE C O0pa3laMl OpPraHWYEeCKHX BEIIECTB M MaTepHallaMd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OpPraHUYEeCKUX BEIIECTB, HAOJIOJEHUE U  OIMKCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB TIO MPEBPAIEHUIO OPTaHUYECKIX BEIIECTB MPU HarpEBaHUU
(naBieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUN psifl. MeTaH U 3TaH — NpOCTEUIINe
NPEICTaBUTENIN aJTKAHOB: (PU3UYECKHE U XMMHYECKUE CBOMCTBA (pEaKIMU 3aMeIlCHUs
Y TOPEHMUS), HAXOXKJEHUE B IPUPOJIE, OJyYECHUE U IPUMEHECHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUN PsAN. OTWIEH W MPONWIEH —
POCTEUIITNE TPEICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U TMOJUMEpHU3aIun),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u wmeTtwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHYECKUE CBoWcTBA (peakuusi mnonumepusanuu). llomyyeHne CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUN Psifl. ATETHICH —
MPOCTEUIITUN MPEICTABUTEIb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakIMu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAIlH, TOPEHHUS),
MOJyYEHUE Y IPUMEHEHHUE.

Apensl. bensoit: coctas, crpoeHue, GU3NIECKHUE 1 XUMUYECKHUE CBOMCTBA (peaKIuu
rajJoreHUpPOBAHUS U HUTPOBAHMS), TIOJIydYEHUE U MpUMEHEeHHE. TOKCHYHOCTh apeHOB.
I'eneTnueckasi CBSI3b MEXAY YIJIEBOJOPOJAMH, MNPUHAMNICKANIUMU K Pa3IMYHBIM
KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIEBOAOPO0B. [IpupoaHblii ra3 U MOMyTHBIE HEQTIHBIC
ra3bl. HedTp u ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMmuueckuii, KatanuTuueckuii), muponus. I[IpomaykTsl mepepaboTku HedTH, UX
PUMEHEHUE B MPOMBIIUICHHOCTH M B ObITY. KaMeHHBIH yrojib U MPOAYKTHI €ro
nepepadoTKH.



OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB MW HUX IPEBpaLICHUIL:
O3HaKOMJIEHHE ¢ 00pasllaMu IJIacTMacc, KaydykKoB M pe3uHbl, kKowekuun «Hedte» u
«Yromnb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaJOr€HONPOU3BOIHBIX,
MIPOBEICHUE MPAKTUIECKOM PabOThI: MOMyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

PacuetHble 3aaun.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBa
MCXO/HOT'0 BELIECTBA WX MTPOLyKTa PEAKIIMH I10 U3BECTHBIM Macce, 00bEMY, KOITMUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WA TPOIYKTOB PEAKLIUN).

Kucaopoaconep:kamue opranudeckKue coeImHeHnst

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOEHUE, PU3UUECKUE U
XUMHUYECKHME CBOMCTBA (pEaklMM C AKTUBHBIMU METaJIaMH, TajJOr€HOBOAOPOJAMH,
ropeHue), npuMeHeHne. BogopoHbie CBSA3U MEXy MOJIEKYJaMHu CIupToB. [lelicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaToMHbIe CIUPTHI. DTUICHTIIUKOIb U TJIMIIEPUH: CTPOCHUE, GU3HUECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO NICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IprumeHeHune
[JIMIEPUHA U STUJICHTIIUKOIIS.

®DeHOo: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA. TOKCUYHOCTD
¢denomna. [Ipumenenue enona.

Anpaerunpl. QopManbIeru, aleTanbAeTUl: CTPOCHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaKIMK OKUCIECHHUS 1 BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUHU ), IOJTyYeHUE
U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCyCHas
KHCJIOTHI: CTpOeHUE, GU3NICCKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIS Kilacca
KHUCIIOT, peakius »TepuduKanuu), TMoJydeHrne u mnpuMmeHenue. CreapuHOBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTENIM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE ACHCTBHE.

Crnoxxable dQUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MIPOSU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenne xupoB. bruonornyueckast posb KUPOB.

VYraeBoasl: cocraB, KiaccupUKalUs YIriIeBOJAOB (MOHO-, IU- U TOJUCAXAPHUIBI).
['mroko3a — mpocTenii MOHOCaXapul: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3NYECKUE
U XUMHUYecKue cBoicTBa (B3aumozeicTtBue ¢ ruapokcuaoM wmenu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHHE, OpOKEHUE TITFOKO3BI),
HaXOXJEHUE B MPUpPOJIE, MPUMEHEHHE, Onosiornueckas posb. PortocuHTes. OpyKTo3a
KaK U30Mep TITHOKO3bI.

Kpaxman wu wpemmono3a Kak MNOpupojHblie mnonumepbl. CTpoeHue Kpaxmalia
U uemnono3bl. Du3Mueckue M XUMHYECKHME CBOMCTBA Kpaxmana (THUAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKcnepruMeHTAIbHbIE METOIbI U3YUYEHHMSI BEIIECTB M UX MPEBPAILEHUN: IPOBEICHUE,
HAOJIIOJICHUE U  OINHKCAaHUE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEAKIMU OJHOATOMHBIX CHOUPTOB (OKHUCIEHUE JTAHOJA OKCHUAOM
meau(1l)), MHOTOaTOMHBIX CHHUPTOB (B3aUMOJECMCTBUE IIMIIEPUHA C THAPOKCHIOM
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menu(Il)), ampaerunmoB (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumomelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPaKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIIOTHI.

PacueTHbie 3a1aumn.

Brruucnenus mo ypaBHEHHIO XUMUYECKOW peaknuu (Macchl, 00bemMa, KOJIMIeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIUu 10 M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A30Tcoep:Kaniue OpraHuveckue coeJuHeHust

AMUHOKHUCIOTHl Kak amM(OTEepHbIE OpraHUYecKHe coeAuHeHus. DPU3nYecKue H
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TiuirHa). buonoruyeckoe 3HaueHue
aMuHOKHUCIOT. [lentusl.

benku Kkak TpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHASA U TPETUYHAS CTPYKTypa OenkoB. XUMUYECKUE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHaTypalus, KaueCTBEHHbIE PEaKLIUU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYECHHUSI BELIECTB U UX MPEBpAIlEHUI: HAOI0/IeHE
U ONHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB: JIeHATypalus OENKOB IMpU HarpeBaHUH,
I[BETHBIE PEAKIIUU OCIKOB.

BbicokoMoIeKyIsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHATHA XUMHUHU BBICOKOMOJEKYJISIPHBIX COEAUHEHUH: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3ALIUH, CPEAHSSA MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEpPU3aLUs U
MOJIMKOH/ICHCALIHSL.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHMs] BEIIECTB M MX MPEBPALLICHUI:
O3HAaKOMJIEHHME € 00pa3lamMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbie CBA3H

Peanuzanuss MeXnpeaMETHBIX CBSI3€M INPU M3YUYEHUM OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISICTCS Yepe3 MCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBISIOIMIMXCS CUCTEMHBIMH JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO6111e ecTeCTBEHHO-HAYYHBIE IOHATHS: IBICHHUE, HAYUHbIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHau3, CUHTE3, KJIacCU(PUKAILUS, TIEPUOIUIHOCTh, HAOIIOIEHNE, N3MEPEHNE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUM
YpOBEHb, BELIECTBO, TE€NO, OO0BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UUYECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPCHUS.

buonorus: knerka, opraHusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIIEBObIL, )KUPbI, (DEPMEHTHI).

['eorpadus: muHepanbl, TOpHbIE MOPOAbI, MOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

PECypCHI.
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TexHonorus: IMUIICBLIC IPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O0 IMHWTAHWA, MOIOIIHUC
CpeacTBa, JICKAPpCTBCHHLIC U KOCMCTUYCCKUC ITPCIIapaThl, MATCPUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMMU

XUMHUUYECKHUI 3eMeHT. AToM. SAapo aroma, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUueckue ypoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- DIEMEHTHI.
OcobeHHOCTH pacrpeeseHUs JIEKTPOHOB IO OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaLIHsi aTOMOB.

[lepnonmueckuit 3akoH n [leproanueckas cucrema XuMHA4YeCKux annemeHToB [[.U.
MenpaeneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U [leproan4ecKoil CUCTEMBI XUMUYECKUX
anemeHToB .M. MeHngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB M OOpa3yeMbIX HMH
IPOCTBIX M CJIOXHBIX BEHIECTB IO TPyNIlaM U MepuojaM. 3HAYEHUE NEPUOANYECKOTO
3aKOHA B PA3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMUYECKas CBsI3b. BUbI XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEeMoJIApHasi U TOJSIpHAs, HMOHHAs, MeTaUindyeckas). MexaHu3Mmbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOUW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBSI3b. BaJIeCHTHOCTB. DIEKTPOOTPULIATENIBHOCTD. CTENEeHb OKUCICHUS. IOHBI: KaTHOHBI
Y AaHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BelIeCTBa. THUIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAUTUYECKOU PEIIETKH.

[TonsTue o nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE PacTBOPbI. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus nHeoprannueckux coeanHeHuii. HoMeHkmarypa HeopraHM4eCKuX
BEIIECTB. ['eHeTMyecKkas CBsI3b HEOPraHWYECKHMX BELIECTB, NPUHAMICKAIIUX K
Pa3IMYHBIM KJIaccaM.

Xumnueckas peaknus. Kimaccupukanus XuMAYECKUX PeaKIuil B HEOPTraHMUECKOU
U OPraHMYeCKON XUMHUHU. 3aKOH COXPAHEHUsS MacChl BEILECTB, 3aKOH COXPAHEHHUS U
MIPEBPALIEHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CKOpOCTh pEakIuu, €€ 3aBUCUMOCTh OT paszIuyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMuueckoe paBHoBecre. DaKTOPhI, BIUSIONIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutuyeckass auccounanus. CusibHble W cialble 3yekTponuTsl. Cpena
BOJIHBIX PAacCTBOPOB BEILIECTB: KHUCIAs, HEUTpajbHas, LejaouHas. Peakium HOHHOrO
oOMeHa.

OKUCIUTENHbHO-BOCCTAHOBUTEBHBIE PEAKITUU.
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OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB MW HX IPEBpalICHUM:
nemMoHcTpauus Tabmuy — «llepuognueckas cucTeMa  XMMHUYECKHX — DJIEMEHTOB
J.1. MeHnneneeBay, n3ydyeHrue Mojelied KPUCTALUTMYECKUX PEIIETOK, HAOII0ICHUE U
OMHCaHWE JEMOHCTPALMOHHBIX M JIADOPATOPHBIX OIBITOB (Pa3iokKEeHHE IMEPOKCHAA
BOJIOPOJIa B IPUCYTCTBUM KaTAJIA3aTOPA, ONPEACICHUE CPENbl PAaCTBOPOB BEILECTB
C MOMOIIBK YHHUBEPCAJIBbHOTO HWHJMKATOPa, PEAKIUH MOHHOrO0 OOMEHa), MPOBEICHUE
MpakTH4ecKor paboThl «BnusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMH
peaKkuum».

Pacuernsie 3amaun.

Pacdetsl Mo ypaBHEHUSIM XUMUYECKHX PEAKLUN, B TOM YUCIE TEPMOXUMUUYECKUE
pacyeThl, pacueThl C UCIIOIb30BAHUEM MOHATHS «MAcCCOBas JI0JIS BEILIECTBAY.

Heoprannueckasi xumusi

Hemeramnbl. Ilonoxenune HemetamioB B Ilepuoauyeckoil cuctemMe XMUMUYECKHUX
sanemeHToB J.M. MeHnaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB. PU3HUYECKHE CBOMCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpuUMeEpe Kuciopona, cepel, ¢ocdopa u
yriepoza).

XWUMHUYECKHE CBOMCTBA BaXXHEWUIIMX HEMETAUIOB (TajJoreHOB, CEphbl, a30Ta,
docdopa, yriaepojsa U KpeMHHS]) U UX COCAUHEHUM (OKCHIOB, KHUCIOPOICOACPKAIIUX
KHCJIOT, BOJIOPOJHBIX COCTMHEHUN ).

[IprMeHeHne BaKHEUIINX HEMETAIIOB U UX COEAMHEHUI.

Meramnel. Ilonoxenne wetawioB B llepuonnueckon cucTEME XHMHYECKHUX
anemeHToB J[.U. MenneneeBa. OcoOOEHHOCTU CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢u3mdeckue cBodcTBa  MeTaioB. CIulaBbl  METAJLIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaIOB.

XUMHYECKHUE CBOMCTBA BAXXHEUIITUX METAUIOB (HATPUM, KaJIMH, KaJbIIMi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

OO61ume cnocoObl MoJy4eHus: MeTaJyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTATbHBIE METO/IbI U3YUYECHHSI BEIIECTB U UX MPEBpAICHU: U3yUYCHUE
KoJulekiuu  «MeTtajuiel W CIUIaBbl»,  OOpaslloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTANILHBIX ~ 3a7a4y, HAaOJMIOJIGCHHWEe ¢  ONHCAHWE  JIEMOHCTPAIMOHHBIX
U Ja00OpaTOPHBIX OMBITOB (B3aMMOJICUCTBHE TUIPOKCHU]IA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PEAKIIUU Ha KATUOHBI METAJJIOB).

PacueTHnblie 3amaun.

Pacuerst maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WM 00bEeMy OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, PacUeThl
Macchl (00ObeMa, KOJMYEeCTBa BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

Xumusd ¥ xKM3Hb. MexxnpeaMeTrHbie CBA3U

Ponp xumum B oOecrnie4eHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHsATHE 0 HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLINM.
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[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUAINAX MPOMBIIUICHHOTO IOTYYEHUS
BAKHEUIIINX BEIIECTB.

UYenoBek B MUpE BELIECTB U MAaTE€pPUAIOB: BaKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE =~ MaTepualibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHUalibl JJis
AJIIEKTPOHUKH, HAHOMATEpHUaJIbl, OpPraHUYECKHE U MUHEPAIbHbBIC YI00PEHHUS.

Xumus ¥ 370pOBbE 4YEJOBEKAa: IMpaBWIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia O€30MacHOr0 MCHOJIB30BAHMS TIPEMapaToB OBITOBOM XUMHUU
B [IOBCETHEBHOM KU3HMU.

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MPU U3YYEHUU OOIIed U HEOpPraHMYeCKOou
xuMuu B 11 Kjacce OCyIIeCTBIISETCS Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-
HAay4YHBIX [IOHATHH, TaK W TOHSTUHU, SBISIIOIIUXCA CHUCTEMHBIMH [JII OTHEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYUYHbIA (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalmu3, CHUHTE3, Kiaccu(pUKalus, TMePUOJUYHOCTh, HAONIOJEHUE, SKCIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHNUE, SIBJICHUE.

duznka: MaTepusi, SHEPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaAMOaKTUBHOCTh, MOJIEKyJa, SHEPreTHYECKUIl YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, (PU3NUYECKUE BEIUYMHBI U €AUHULIBI UX U3MEPEHUs,
CKOPOCTb.

buonorus: kinerka, opraHusM, dKOcUcTeMa, Onocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHbI, OOMEH BEIIECTB B OpraHu3MeE.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, TOJIE3HBIE MCKOMAeMble, TOILIUBO,
pecypcehl.

TexHoyiorusi: XUMHUYECKass MPOMBIIUIEHHOCTh, METAUTYpPIrusi, MPOU3BOACTBO
CTPOUTENILHBIX  MaTE€pUaliOB, CEIbCKOXO3SIMICTBEHHOE  MMPOU3BOJCTBO,  IHUINEBAs
POMBIIIJIEHHOCTb, dbapmareBTUUECKAs MIPOMBIILICHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHX  TMpernapaToB, IPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUAaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHUS 00YyUYaIOIIUMUCS
oporpaMMm cpeaHero oOuiero o00pa3oBaHUs (JIMYHOCTHBIM, METAIPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToaudeckol OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
PE3yJIbTaTOB OCBOCHHUS MPOTrpaMM CpEIHEro o0Iero oopa3oBaHusl SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM HOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeIMeTa «XUMHUsS» Ha YPOBHE CPEIHETO OOIIEeTo
oOpa30BaHMsI BBIJEJICHBI CIEAYIOUINE COCTABIIAIOIINE:

OCO3HaHME OOYYAIOUIUMHCS POCCHUHUCKOM TIpaXXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4YKUe MOTUBAIIMU K 00YUYECHHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBAThCS B CBOEH
NEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, NPUCYIIIMMH LIETOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJU4KMe IPABOCO3HAHUS SKOJOTUYECKON KYJbTYpbl H CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuyHOCTHBIE PE3YJIbTAThl OCBOCHUS NPEAMETA « XUMUSD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOM AESATENBHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKHUMHU,
COLUOKYJIbTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€AIAMU POCCUNCKOTO
IPaXKJAHCKOTO OOIIECTBA, IPUHATHIMU B 00ILIECTBE HOPMAMU U MPABUJIAMU TTOBEJICHUSA,
CHOCOOCTBYIOLIMMH IIPOLIECCAM  CaMOIO3HAHHUS, CaMOpPa3BUTHS U HPaBCTBEHHOIO
CTaHOBJICHHS JINYHOCTH O0YyUYarOIINXCH.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  INpeaMera  «XUMHUSD»  OTpa)karoT
c(hOPMHUPOBAHHOCTh  OIbITAa T[IO3HABATEIIbBHOW H  MPAKTUYECKON  JIeATebHOCTH
oOyyJaroumxcs 1o peajn3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHMA:

OCO3HaHMUSl OO0YYaIOIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U O0OsI3aHHOCTEM,
YBaXXCHMsI K 3aKOHY U IIPABOIOPSIKY;

NPEICTaBIICHUS O COIMAIBHBIX HOPMAX U MPABWIIAX MEXIMYHOCTHBIX OTHOILIECHUN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIBHOCTH IMPHU CO3JaHUU Y4UEOHBIX
MIPOEKTOB, PEHICHUH Y4eOHBIX U MO3HABATEJIbHBIX 3a]a4, BBIMOJHEHHMH XHUMHUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHUS, JIOTUKY W apTYMCHTBI
APYTIuX IIPpHU aHAJIN3C PA3JIMYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHNS:

IIECHHOCTHOTO  OTHOIICHUSI K HCTOPUYECKOMY M  HAyYHOMY  HaCIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TMPOIECCYy TBOpYECTBA B OOJACTH TEOPHUM U MPAKTUUYECKOTO
MPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTUXKEHUSI HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX HAOIIOACHUH, KPOMIOTIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, OCTOSTHHOTO
TPYJla YUYEHBIX U IPAKTUKOB;

WHTEpeca U IO3HABaTEJbHBIX MOTUBOB B TMOJYYECHHH U TOCIEAYIOIIEM aHaIu3e
uH(pOpMAIH O MIEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO MTOBE/ICHMUS;

CITOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3aHHBIE ¢ XMMHUYECKUMHU SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUILEH C MO3UIIUNA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJICICTBUN ATUX MOCTYIKOB;

4) (popMupoOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0€e30macHoro oopasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U IICHUXUYECKOMY
3/10pPOBBIO;

coOMo/IeHrsT TpaBWil 0O€30MacHOr0 OOpallleHus C BeHleCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJ MHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacHOIro
ITIOBEJICHUS B CUTYALHUsIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOIEH;

OCO3HaHUSl TOCJIEACTBUNA W HENPUSATUS BPEAHBIX NPUBBIYEK (YyHOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) TpyaA0BOro BOCIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKOMN IEATETLHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIBHOCTH;

YCTAHOBKM Ha aKTHBHOE y4acTHE B PEIICHHM MPAKTUUYECKHUX 3aJlady COIHATIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3y4eHHI0 Tpodeccuid  pa3IuyHOro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYIHLHON TPAEKTOPUH 00Opa30BaHUs,
Oynymieir mpodeccuu W peanu3aiii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HTHTEPECOB, CIIOCOOHOCTEN K XMW, UHTEPECOB U MOTPEOHOCTEM 00IIECTRA;
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6) 7K0J10rM4YecKOro BOCIIMTAHUS:

AKOJIOTMYECKH II€J€CO00pa3sHOro OTHOLIEHHS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MIOHUMAaHUS TJIOOATBHOIO XapakTepa H3KOJIOTMYECKUX MpoO0JieM, BIUSHHS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHOW CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH MCIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJISl PELICHMS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIb30BaHHS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NMPUHOCAIIMX BPEA OKPYIKAIOIIEH IPUPOIHOU
cpene, yMEHHUs MPOTHO3HPOBATHh HEOIArONpHUATHBIE 3KOJIOTMYECKUE MOCIIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUI U NIPEAOTBpALIATh UX;

HaJU4Msl PA3BUTOIO SKOJOTMYECKOIO MBIIUIEHHUS, HKOJOTHYECKON KyJIbTYpHI,
ONbITa AESTEIBHOCTH SKOJOTHYECKON HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeMO(HoOuH;

7) HUEHHOCTH HAYYHOT'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CrIeUU(PUKU XUMUU KaK HAyKH, OCO3HAHUS €€ PoJih B (POPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO TMPEJCTABICHUSI 00
OKpY>KalollleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JIeM COXpaHEHUsI IIPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIS COBPEMEHHOM IIUBUIIN3AIINN: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOM 0asbl
MaTepUAIbHOM KYJIBTYPbI, PEIICHUU TIJIO0ATbHBIX TPOOJEM YCTOWYHUBOIO PAa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, SHEPTreTUUSCKOM, IMUIIEBON U KOJIOTHYECKON OS30ITaCHOCTH,
B Pa3BUTUHM MEIUIIMHBI, 00CCIICUCHUN YCIOBUU YCIICIIHOTO TPyJa WU SKOJIOTHYCCKH
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUSI CYITHOCTH METOJOB MO3HAHWS,
HCTIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJTy4YaeMble
3HAHUA U1 aHaliu3a U OOBSICHEHHUS SBJICHUM OKPYIKAIOIIETO MHpPA M MPOUCXOJISIINX
B HEM HM3MCHEHUM, YMEHHS JAenaTh 0O0OCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAyYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYUEHHUSI IOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEILHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS JIJIs PEIICHUs
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIyYCHUIO HOBBIX 3HAHWUW MO XWMHU B COOTBETCTBHH C KU3HCHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbIX cdepax mnpodeccrnoHambHOM
NEeSATENbHOCTH.
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METAINPEIMETHBIE PE3YJ/IbTATBI

MeTtanpeameTHbIE pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaAMeTa « XUMUs» Ha YPOBHE
CpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUI1 (POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIINXCS MEXKIUCHUIUIMHAPHBIE
(MexxnpenMeTHble) OOIIeHayYHble TOHSTHS, OTpaXKarol[ue IEJOCTHOCTh Hay4HOU
KapTUHBI MHUpa U CHeUU(PUKY METOAOB MO3HAHHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CHUCTeMa, HAay4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAoBaHHE, HaOI0JIEHUE,
U3MEpEHUe, HIKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Yy4eOHbIe JeHCTBUA (MMO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
peryJsiTUBHBIE), obecrneunBarone GopMupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHONM KOMIETEHIIMH 00y4aroInXCs;

CIIOCOOHOCTh OOYYAarOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33pPEHYECKUE 3HAHUS U YHUBEpPCAIIbHbIC YUeOHbIE IEWCTBUS B TIO3HABATEIILHON U
COIIMAJIbHOM MTPaKTHKE.

MeranpenMeTHbIE  pe3yJbTaThl  OTPAXAalOT  OBJIAJICHHE [03HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU YHUBEPCAITHHBIMU YU€OHBIMU JICUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe NeiiCTBHUS
ba3oBble JJoruueckue JAeiicTBUA:

CaMOCTOSTEIIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN AEATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTD PE3YJIbTATHI ICATECIILHOCTH C MMOCTABJICHHBIMU LIEISIMU;

VCTIOJIb30BATh TP OCBOCHUM 3HAHUN MPUEMBI JIOTUUYECKOTO MBIIIJICHUS — BBIICJISATh
XapaKTEPHbIC MPU3HAKHA IIOHATUM W YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TTOHATHUS JIJIs1 00BSICHEHUS OTIASIbHBIX ()aKTOB M SIBJICHUIA;

BBIOMpATh OCHOBAHUS W KPUTEPUU JJISl KIACCUPUKAIIMU BEUIECTB U XUMUUYECKHUX
peaKkuuii;

YCTaHABJIMBATh MPUUYNHHO-CJICJCTBEHHBIE CBSI3U MEXKIAY U3yYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIE, IO AaHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M IPOTHBOPEYMST B PACCMATPHUBAECMBIX  SIBJICHUSX,
(hOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

IIPUMEHATh B IIPOLECCE MO3HAHUSA, HCHOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, PEOOPA30BEIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHUI 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYecKas (opMyia, ypaBHCHHE XHMHUYECKOW pPEaKIUU — MpU
pelieHnd y4eOHBIX MO3HABATENIbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJICTIbHBIE TMPEACTABICHUS [JIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3Yy4aeMbIX
BEIIIECTB U XUMUUYECKUX PEAKIIHM.
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Ba3oBnle uccieaoBaTe/IbCKHeE AeCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMUSI BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIUpoBaTh IEIM W 3aJa4d HCCIEIO0BAaHMS, HCIIOIb30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEILHO C(hOPMYJIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI Jis1 (POPMUPOBAHUS TUMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO MJIAHUPOBAHUS U TIPOBEACHUS YUCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMS HAOIIOJaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSTEIIbHO TPOTHO3MPOBATH €ro pe3ysibTar, (OpPMYIUPOBATh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABISATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON PadboTE;

pUOOpETaTh OMBIT YICHUUECKOW UCCIIEIOBATEIILCKON U TPOCKTHOM JEATeTbHOCTH,
MPOSIBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHBIX METOA0B MTO3HAHUS.

Pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalUU (HAYIHO-MOMYJISIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp:KaHUA, CIpaBOYHbIE mocolusi, pecypcel HTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OILICHMBATD €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(opMyIMpOBAThH 3alPOCHl U IPUMEHITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
UH(pOpMaIU, HEOOXOIUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 OIPEIeJICHHOTO TUIIa;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy mpencTaBiieHus WHOOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CPEACTBA NMpHU paboTe C XUMHUYECKOU
uH(popManuen: TpUMEHSITh MEXIPEeIMETHbIE ((PU3NUECKHE U MATEMATUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJsiIHOCTH.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMoOil TEMbl B XOJ€ JHaJIora W/WUiu
JTMCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYIMPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TTPEIJIOKCHHOM 3a/1a4K;

BBICTYNIaTh C TPE3CHTAlMCH pEe3yJbTaTOB IMO3HABATEIBHOU JIESITEIILHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIPHO WMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITIOJHEHUU
XUMHUYECKOTO OSKCIEPUMEHTa, MPAKTUYCCKONH padOThl 10 HCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, peaM3allMi y4eOHOTO MpOeKTa W (HOPMYJIUPOBATH BBIBOIBI
M0 pe3yJibTaTaM MPOBEJACHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B X0
00CyXKJIeHUsI 1 OOMEHa MHEHUSIMHU.
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PeryjnsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JAeHCTBUA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISTH CBOIO  IMO3HABATEIHHYIO
JeSITeNIbHOCTh, OMNpeNeNsisi €€ LeMdM M 3aJadyd, KOHTPOJIMpOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPETIaraeMblil alTOPUTM JACHCTBHIA IPH BHITIOJTHCHUN
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BRIOMpaTh Hanbosee 3(pHEeKTUBHBIN CrIOCO0 MX
pEIICHHUs C YY4ETOM TMOTyUSHHUST HOBBIX 3HAHHI O BEIIECTBAX U XMMHUCCKHUX PEaKIIHSIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH JEATEIHPHOCTH HAa OCHOBE CaMOaHaIHM3a
M CAMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS IIPOTPAMMBI CPETHETO 00111eT0 00pa30BaHUs 1O
XUMUU Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIEUCHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeNbHOMN U OOIIEKYJIBTYPHOU MOATOTOBKH 00yJarouxcsi. OHU BKIIOYAIOT
cnenuuyueckre Ui yd4eOHOTO mpeaMeTa «XHUMHsD) HaydHble 3HAHUS, YMEHUs
U CIIOCOOBI ACHCTBUHN 1O OCBOCHUIO, MHTEPIPETAIIMH U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
NEATEeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
y4eOHBIX M pealbHBbIX >KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C XUMHUEH. B mporpamme
110 XUMUU MIPEMETHBIC PE3YJIbTaThl IPEACTABICHBI IO TOJaM U3yUCHHUS.

K konmy oOyuenuss B 10 kJjiacce mpeaMeTHBbIE PE3yJIbTaThl OCBOCHHS Kypca
«Oprannyeckasi XuMHs OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpA, POJU XUMHM B T[IO3HAHUU SIBJICHUW MPUPOABI, B
(GbopMHUPOBAHNY MBIIUICHHUS U KYJbTYpPbl JUYHOCTH, €€ PYHKIIMOHAIBHOW TPAaMOTHOCTH,
HEOOXOMUMOMN ISl PEIICHUS] MPAKTUYECKUX 3a7ad M IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U MIPUPOIHON CPENE;

BJIAJICHUE CUCTEMOM XMMUYECKNX 3HAHUW, KOTOPas BKJIFOYAET: OCHOBOMOJIATAOIIINAE
MOHATUS (XUMUYECKUI AJIEMEHT, aToM, J3JIEKTpPOHHas 000JI0YKa aToma, MOJIEKya,
BaJIGHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKas CB3b, CTPYKTypHas ¢opmyia
(pa3BepHyTas U COKpaIlleHHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BbeM, yTIIepOAHBIH
cKeJieT, GyHKIMOHAIbHAs IPpyMIa, paJuKail, U30Mepus, U30MEPbl, TOMOJIOTHUECKUN PS]I,
TOMOJIOTH, YTJI€BOJAOPOIbI, KHUCJIOPOJ M a30TCOJAEpKAIIME COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus oprannueckux Bemiects A.M. byTiepoBa, 3aKOH COXpaHEHHS] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CAUMBOJIMYECKH S3bIK XUMUHU; MUPOBO33PEHUECKUE 3HAHMS,
JeXxalye B OCHOBE MOHMMAaHUS MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
dakToIOTHYECKUE CBEACHUS O CBOWMCTBAaX, COCTaBe, TOJMYYCHUH U OE30MaCHOM
UCIIOJb30BAaHUN BAXXHEUIIIMX OPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEeSATEeIbHOCTH YeJIOBEKa;

20



cOpPMUPOBAHHOCTh YMEHUU BBIBISATh XapaKTepHbIE MPU3HAKH TOHATHUH,
yCTAaHaBIMBAaTh HX B3aWUMOCBA3b, HCIIOJb30BaTh COOTBETCTBYIOLIME  IOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

cOPMUPOBAHHOCTh YMEHHM  HUCIHOJB30BaTh XHUMUYECKYI0 CHMBOJHKY JUIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpallleHHOW) (hopmy
OpraHUYECKUX BEUIECTB M YPABHEHUN XMMHYECKUX pPEAKIUi, U3rOTaBIMBATh MOJEIU
MOJIEKYJI ~OpraHMYE€CKMX BEIIECTB I  WUIIOCTPALMM WX  XUMHUYECKOIO H
IPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHIO K OMpEACIEHHOMY Kjaccy/Tpyrre
COCIMHEHUM  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkAIlhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
Homenkiatype (IUPAC), a Taxke NpUBOAWTH TPUBHAJIbHBIE HA3BaHUS OTJEIbHBIX
OpPraHMYECKUX BELIECTB (3TUJICH, IPONUIIEH, ALlETUIIEH, STHJICHIJIMKOIIb, MIIMLEPUH, (PEHOM,
(dopmanpaerua, aneTalibIerua, MypaBbUHas KHUCJIOTA, YKCYCHash KUCJIOTa, OJEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCII0TA, TIII0K03a, PPYyKTO3a, Kpaxmall, LIeJUII0J103a, TIIULHUH);

c(OPMHUPOBAHHOCTh YMEHUSI OIPEEINIATh BUIbl XUMUYECKON CBSA3H B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHEHIC);

COPMUPOBAHHOCTh ~ YMEHHUS TNPUMEHSATh MOJOXKEHHS TEOPUU  CTPOCHMS
opranuueckux BemiecTB A.M. ByTiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUYECKHE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENECH PA3IMUYHbIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, TaH, STWJICH, MPOIMWIICH, aleTuiieH, Oytaauen-1,3, MeTuiOyTaaueH-
1,3, OeH301, METaHOJ, 3TaHOJ, STUJICHIJIMKOJb, INIMLUEPHUH, (PEHON, aleTanbAerum,
MypaBbMHAs M YKCYCHasl KUCJOTBI, IJIIOKO3a, KpaxMmaj, LEeJUTI003a, aMHUHOYKCYyCHas
KHCJIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXAY HHUMU YpaBHEHUSMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKU U MPAKTHUECKOE
NpUMEHEHHUE MPOAYKTOB NepepadoTKy;

c(hOpMHUPOBAHHOCTH YMEHUI IPOBOJUTH BHIYUCIICHHS 110 XUMUYECKUM YPABHEHHSIM
(maccel, oOBEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MNPOAYKTa PEAKIHMH I10
U3BECTHBIM Macce, OO0beMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WUJIU
IPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MPU U3YUEHUU BEMIECTB U XMMUUYECKHUX
ABJICHUN (HaOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BAThH
CHUCTEMHBIC XUMHUUYECKHE 3HAHUS ISl IPUHATUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;
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C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpPaBUJIa MOJIB30BAHUS XHUMHUYECKOU
nocyAoi 1 1ab0paTopHBIM 000PYAOBAHUEM, a TAKKE IIPaBHIIa 0OpAIEHNUs C BEILIECTBAMU
B COOTBETCTBUU C UHCTPYKIMSMH IO BBIIIOJHEHUIO JA0OPATOPHBIX XUMUYECKHX OIBITOB;

COPMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBAaTh M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (TpEBpallleHUus] OPraHWYECKUX BELIECTB IPU HArpEBaHUU, IOIyUYEHHE
ATUJIEHA W HM3YyYEHHE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIUU OPraHHMYECKUX BELIECTB,
AeHatypauus OeJIKOB MpU HArpeBaHWU, I[BETHBIC PEaKkIUU OETKOB) B COOTBETCTBUU
C IIPaBWJIaMU TEXHUKHU O€30MAaCHOCTH IPU OOpaleHUH C BELECTBAMH U J1a00paTOPHBIM
o0opy/0OBaHUEM, TPEACTABIATh PE3YyJIbTATHl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aliCH YPaBHEHUI COOTBETCTBYIOUIMX pEaKUUi U GOPMYIUPOBATH BHIBOBI HA OCHOBE
ATUX PE3YJIbTaTOB,;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
MH(}OpMaIKIO, MOIYYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB (CpEACTBA MAaCCOBOM MH(OpMaIuH,
WuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOAATH MPABUIIA SKOJIOTHYECKHU LIEI€CO000Pa3HOTO
MOBEJEHUSI B OBITY U TPYAOBOM JIESITEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 30POBBS
U OKpYXalolleld MPUPOJHOM Cpeabl, OCO3HABATh ONACHOCTh BO3ACHCTBUS Ha >KUBbHIE
OpPTraHMU3MBI OIPE/ICICHHBIX OPraHUYECKUX BELIECTB, MOHUMas cMblici nokazatesns [1JIK
(mpenenbHO  OMYCTUMOM  KOHILIEHTpAllUM), TOACHATh Ha NpHUMEpax CIOCOObI
YMEHBILIEHUS U NPEAOTBPAILECHUS UX BPEAHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uil OOyYaroIMXcsl C OrPaHMYEHHBIMH BO3MOXXHOCTAMH 3J0pPOBbS: yMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX IIO3HAHUS BELIECTB
U XUMUYECKHUX SIBJICHUII;

U CIENBIX M CIA0OBUIANIMX OOYYaIOIIMXCs: YMEHHE HCIOJIB30BaTh PeibedHO
TOYEYHYI0 cucTeMy o0o3HaueHu JI. bpaiins Ay 3anucu XumMudeckux Gpopmyi.

K xonitry o0yuenus B 11 kiacce mpeiMeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «O01mas
Y HEOPraHW4YeCKask XUMHUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUM SBJICHUW MPUPOJIBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHATBHONW TPaMOTHOCTH,
HEOOXOMUMOMN JJIsl PEIICHUS MPAKTHYECKUX 3a7a4 M JKOJOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOTHOU CPEIE;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAask BKIFOYAET: OCHOBOIIOJIATAKOIINE
NOHATUS (XUMUYECKUN DJIEMEHT, aTOM, HM30TOM, S-, pP-, d- AJIEKTpOHHBIE OpPOUTATH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BaJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKasi CBA3b (KOBaJICHTHas,
WOHHAasl, MeTaJUIMYeCcKasi, BOJOPOAHAsA), KPUCTAININYECKAs! PEIIETKA, TUIIbI XUMUYECKHUX
peakIui, pacTBOp, AIEKTPOIUTHI, HEIJIEKTPOIUTHI, AICKTPOJIUTHIECKAS THUCCOIIUAIINS,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMMHYECKOW pEaKIUH, XUMHUUYECKOEe
pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOPHUSl AIEKTPOJIUTHUYECKONM JAUCCOIMALINH,
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nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH COXpPaHEHUs] MACCHI BELIECTB, 3aKOH
COXpaHEHUSl U MPEBPAILLEHUS YHEPTUU MPU XUMUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN $S3bIK XHMHHM, MHPOBO33PECHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUS TPUYMHHOCTA U CHUCTEMHOCTH XWMUYECKHX SIBICHWUH, (haKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBE, MOJYUYEHUH U OE30ITaCHOM KCIIOIb30BaHUN BAXKHEHIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIC TMPU3HAKU TOHSATHUH,
YCTAaHABIMBAaTh MX B3aUMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOLINE MOHSTHUSA
MIPU ONKMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUH  HCMOJB30BATH XUMHUYECKYIO  CHMBOJIUKY JJIS
cocTaBiieHHs (DOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKLUN, CUCTEMaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTHAEJIbHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbIi ra3, yriieKUuCblil ra3, aMMuaKk, ralieHast i3BeCTh, HeralieHas U3BECTb,
MUTHhEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OINpPEACNSITh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCAMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU CBS3U
(KoBaJICHTHasi, HWOHHAs, MeETaJUIM4YecKasi, BOJAOPOAHAs) B COCAUMHEHUSX, THUII
KPUCTAJUIMYECKON PENIETKH KOHKPETHOTO BEIIECTBa (aATOMHasl, MOJICKYJIsipHAsi, HOHHAs,
MeTaNInYecKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAICKHOCTh HEOPraHHMUYECKUX
BEIIECTB IO WX COCTaBY K OIPEACIICHHOMY KJIAcCy/TPYyIe COECIUHEHUN (TIPOCThIE
BEIIIECTBA — META/UIbl U HEMETalIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH pPACKPBIBATH CMBICI Tepuoandeckoro 3axona JI..
MenneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUIYI0, OOBACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamveckoid cuUCTEMbl XUMHUYECKHX
sanemenToB [[.U. MenpeneeBa, UCNOJb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATIN,
«QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHAYECKUX JJIEMEHTOB M MX COENMHEHWHM MO nepuoaam u rpymnmnam llepmoamdeckon
CHUCTEMBI XUMHYECKUX dJ1IeMeHTOB /[.11. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA  HEOPraHMYECKHUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CyIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH  BEIIECTBAMU
C IOMOIIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATh XUMHUYECKUE PEAKIIUHU T10
Pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTABY PEarupyrolnux BemecTB, TEIIOBOMY 3P deKTy
peakIuy, W3MEHEHHUIO CTETNeHEW OKHUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH pPEaKIIHH,
y4acTHIO KaTajau3aTopa);
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c(hOpMHUPOBAHHOCTh YMEHUW COCTaBIIATh YPABHEHMSI PEAKUUW Pa3IMYHBIX THUIIOB,
MOJIHBIE U COKPAILIEHHbIE YPABHEHUS pEaKIMil HOHHOTO 0OMEHA, yYUTHIBAsl yCIIOBUSA, IPU
KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  pEAKIMUH,  IOATBEPKIAOIINE
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;

chOPMHUPOBAHHOCTh  yYMEHUH  pPAaCKpPHIBATH CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOPMHUPOBAHHOCTh yMEHUN OOBACHITh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOU
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XUMHUYECKOTO paBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XUMUUYECKHE MTPOIIECCHI, JIEKAITUE B
OCHOBE TMPOMBIIIJICHHOTO TMOJIyYEHHS] CEPHOM KHUCIOThI, aMMHaKa, a TaKxke
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIAX U IKOJOTUYECKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCIIEHUS C UCTI0JIb30BAHUEM TTOHSATHUS
«MaccoBast 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHHUM Ta30B MPU XUMUYECKUX
peakiMsIX, MacChl BEIIeCTBa WM 00BbeMa T'a30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00beMy OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3¢ dekTa
pEeaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI BELIECTB, IPEBPAICHUS U COXPAHECHHUS
SHEPIUY;

cOPMUPOBAHHOCTh YMEHUW COOJIIOIAaTh TMpaBWiIa IMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBHIIA OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

c(hOpMUPOBAHHOCTb ~ YMEHUW  IUJIAHUPOBaTh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBUHM KaTaIM3aTOPA,
ONPEAECTIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOIO WHIUKATOPA,
BIIUSIHUE Pa3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuu Ha Cyib(hart-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH
aMMOHMSI, pELIEHUE IKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «MeTtaibs» u « Hemeramiby)
B COOTBETCTBHH C TIPABUIIAMHU TEXHUKH 0€30MaCHOCTH MPU OOPAIlEHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyJOBaHUEM,  TPEACTaBIATh  pPE3YyJbTaTbl  XUMHUYECKOTO
JKcTiepuMeHTa B (OpME  3allMCh  YpaBHEHUW  COOTBETCTBYIOIIMX  PEaKIUA
1 (OpMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
uHopMaIMio, TOJy4aeMyl0 €3 pPa3HbIX HCTOYHHUKOB (CpEICTBA  MAacCCOBOM
KOMMYHUKaIUK, THTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh MPaBUIa YKOJOTHYECKH 11eJ1ecO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJAOBOM NEATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 3I0POBbBS
U OKpY>Karolled NPUPOJHOW Cpeabl, OCO3HABATh OMACHOCTh BO3JCHUCTBUSI HA KUBBIC
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OpraHU3Mbl ONPEEICHHBIX BEIIECTB, MOHUMas cMmbica nokazatens [1JIK, moscusate Ha
npUMepax CHOCOObl YMEHBIICHHUS U TMPEeIOTBPAIEHUS UX BPEAHOTO BO3ACUCTBUS Ha
OpraHu3M YeJIOBEKa;

g OOy4arouuxcss ¢ OTrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS: yMEHHE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB
Y XUMUYECKUX SIBICHUMH;

JUI CIENbIX M CIa0OBUIAIMIMX OOyYalOUIMXCs: YMEHHE HCIOJb30BaTh peiabedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00yYaromxcs

y4eOHOro npeaMeTa

Paszneu 1. Teoperudyeckue 0OCHOBBI OPraHUYECKOM XUMMHU

1.1 | IIpenmer
OpTraHUYECKON XUMUMU.
Teopus crpoeHus
OpraHUYEeCKUX
COCJTMHECHUN

A.M. bytneposa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3HUKHOBEHUE, Pa3BUTHE

Y 3HAYEHHE B MTOJTYYECHUU HOBBIX
BEIIECTB U MATEPHUAJIOB.

Teopus cTpoeHUsI OPraHUYECKUX
coenunenu A.M. bytneposa,

€€ OCHOBHBIE ITOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPraHUYECKUX
BemiecT. ['oMonorus, nzomepus.
XUMHUYECKAs CBSI3b B OPraHUYECKUX
COEIUMHEHUSX: KPATHBIE CBS3H,

G- U TT-CBSI3H.

[IpencraBnenue o KiaccupuKanum
OpTraHUYECKHX BEIIECTB.
HomenknaTtypa oprannaeckux
COEIMHEHUH (CUCTEMaTHYECKas)

Y TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX
MIPEJICTABUTEIICH KJIACCOB OPTaHUYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b.

[IpuMEHSTH OJIOKEHUS TEOPUHU
CTPOCHUSI OPTaHUYECKUX BEIIECTB

A. M. bytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUS.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOI,
COKpAIIEHHOH ) POPMYJT OPraHMIECKUX
BEILIECTB.

OnpenensiTe BUIbl XUMUYECKON CBSI3H
(onvHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEIUHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IIPUPO/JIE, XAPAKTEPU30BaTh €€
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JKcneprUMeHTAIbHbIE MeTOIbI
U3yYeHUs BellleCTB M UX NpeBpalleHuii:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE ¢ 00pa3LamMu
OpPraHUYECKUX BEIIECTB M MaTepUaIaMu
Ha MX OCHOBE;

— OTBITHI IO MPEBPAIICHUIO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(rutaBieHue, 0OyrIMBaHUE U TOPEHUE).

e JIaGopaTOpHBIE ONBITHI:

— MOJIETTUPOBAHUE MOJIEKYI
OpPraHUYECKUX BEILECTB

3HA4YCHHE B )KM3HU YCIIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HaOmronaTe 1 onmuceIBaTh
JIEMOHCTPAIIMOHHBIE OIBITHI; IPOBOJAUTH
1 OIIMCHIBATH JIAOOPATOPHBIE OMBITHI

U TIPaKTHYECKHE PAOOTHI

Hroro no pazgeny

Pazgea 2. Yriesoaopoasl

2.1 | TlpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YTIIEBOIOPOIBI — rOMOJIOTUYECKH psi. MeTaH 1 3TaH —
AJIKaHBI MPOCTENIINE MPEICTABUTENH aJTKAHOB:

COCTaB, XUMUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUUYECKHE CBOMCTBA
(peakuuu 3aMeIeHHs U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U [IPUMEHEHHE

2.2 | HenpenenbHble AJIKEHBI: COCTaB U CTPOEHHUE,
YTIEBOIOPOIbIL: TOMOJIOTUYECKUM psijl. DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
AJIKUHBI

MIPOCTEUIINH NTPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITUH (BBISIBIISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSTHUS

IIPU ONTMCAHUH COCTaBa, CTPOCHUS

Y TIPEBPAIICHUN OPTaHMYECKUX
COEIMHCHU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIHKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIIeHHOMN ) (hOpMYJT OpraHuYEeCKUX
BELIECTB.
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(peakiuu ruApupOBaHHUS,
rajloreHUpPOBAHMS, TU]IpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
Hax0JICHUE B IPUPOJIE, OTyUCHUE
U TIPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3

1 MeTWIOyTagueH- 1,3, xuMuueckoe
CTPOCHHUE, PEaKIIMs MOJTUMEPU3AIINH,
MIpUMEHEHHUE (1711 CUHTE3a
MPUPOITHOTO U CHHTETUYECKOTO
Kay4yyKa 1 pe3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
ALIETUIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3NUSCKHUE
U XMMUYECKHE CBOMCTBA (pEeaKuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUApaTaliy rOPeHus), HAXOXKICHUE
B IIPUPO/IE, NTOTYUYECHHUE U TPUMEHEHNE

23

ApomaTtuyeckue
YIJIEBOAOPOABI

ApeHbl: 6EH30J1 ¥ TOTYOJl, COCTAaB,
XUMHUYECKOE CTPOCHUE MOJIEKYJI,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHMUSI ), IOJTyUCHUE

u npuMeHeHne. Brnusnue Oenzona

VYcranaBauBaTh NPUHAJICKHOCTD
BEILIECTB K OIMPEEICHHOMY KJIaCcCy
YIJIEBOJIOPOJIOB MO COCTaBY

Y CTPOEHUIO, HA3BIBATh UX

10 CUCTEMATUYECKO HOMEHKJIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX IIPEJCTaBUTEIICH
YIJIEBOJOPOIOB.

OnpenensTe BUIBI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBaJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3NIECKHe

1 XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI MOTYUYECHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyOJ1a).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKUX

28




Ha OpraHMU3M 4YesioBeKa. [ eneTnueckas
CBSI3b YIJIEBOJOPOJIOB
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[Tpupoiabie
VCTOYHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipuponuslii ras. IlomyTHeie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTKu HEeTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoayKTel
nepepadboTKu HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHbI yroJib 1 MpOAYKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHHs BellecTB

U UX NPeBpallleHui:

e JleMOHCTpaLuu:

— komutekuuu «HepTe» u «Yromby;
— Buaeo(pparmeHT «BynkaHuzanus
PE3UHBD.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE OIpe/iesieHre
yIJIepoJia ¥ BOAOPO/1a B OPTaHUYECKHUX
BELIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJ1aCTMAcC, KayqyKOB U PE3UHBI;

— MOJIETUPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U
raJIOr€HONPON3BOAHBIX.

peaxiuii ¢ UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIL.
XapakTepu30BaTh HCTOYHUKU
YTIIEBOIOPOJAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yrojib), CIocoObl UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTOJB30BAHUM XUMHUYECKON
MOCY/Ibl U 000PY/IOBAHHUS, & TAKKE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHUSI JTAOOPATOPHBIX OMBITOB
U MIPAKTUYECKUX padOT M0 MOIYYESHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yJibTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOINTH BBIYUCIEHUS

JUISL OIIPEIETIEHUST MOJIEKYJISIPHOM
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e [IpakTrueckue paboThI:

Ne 1. Ilonyuenune sTuneHa u U3y4eHue
€ro CBOWCTB.

e PacueTHble 3a1a4u:

— ONPEAETICHUE MOJIEKYJIIPHOU
(opMyJIbI OPraHUYECKOTO BELIECTBA

110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— pacyeTsl 10 ypaBHEHUIO XUMUYECKOM
peaxkuuu

(dbopMyIIBI OPraHUYECKOTO BEIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIINU.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYILECTBIIATH CBOIO IO3HABATEIbHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITETbHOCTH

Hroro no pazgeny

13

Paznen 3. Kucaopoacoaep:ka

IHUE OPraHu4Y€CKHUE COCITUHCHUHA

3.1

Cnuprsl. Denon

3

[IpenenpHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NIECCKHE K XUMUYSCKHUE
CBOMCTBa (peaKIUy ¢ aKTUBHBIMH
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHUCTBHUE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
yeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI: THICHTITUKOJIb
U TJIMICPUH, XUMHUYECKOE CTPOCHHE,
br3NYeCKUe M XUMHUYECKHIE CBOMCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJUTaMH, Ka4eCTBEHHAs PEaKIHsI
Ha MHOT'OATOMHBIE CITUPTHI).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH MX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIINE TIOHSATHS

MIPY OTTIMICAHUH COCTaBA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIUHCHU.

Hcronp30BaTh XUMUYECKYHO CUMBOJIHKY
TSI COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIeHHOM ) (hOPMYJT OPraHUYECKUX
BCIIICCTB.

YcTaHaBnmMBaTh MPUHAIICKHOCTD
BEIIIECTB K OMPEICTICHHOMY KJIacCy
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DU3HOJIOTUYECKOE ICVCTBUE

Ha OpraHusMm yesnoseka. [ [pumenenune
TJIMLIEPUHA U ATUIICHTIIMKOJIS.
®enoi. CTpoeHre MOJEKYJIbI,
br3YeCcKue 1 XUMUYECKHUE CBOMCTRA
dbenona. TokcuuHocTh (peHoIIa, ero
(hU3M0I0TNYECKOE JICUCTBUE

Ha opraHu3M denoseka. [I[pumenenune
dbeHomna

3.2

AJpaeruasl.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anbneruanl: hGopMaabIaeTrua

U alleTaJIbJAeTUl, XAMUYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEaKIUU OKUCIEHUS

Y BOCCTAHOBJICHUS, KAUECTBCHHbBIC
peakIuu), moJIydeHue

U TIPUMEHEHUE.

OIHOOCHOBHBIE MPEAEIIbHbBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHAsI
KHUCJIOTa, XUMUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XMMUYECKHUE CBOMCTRA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHS
ATEpUPUKAIINN ), TIOTyICHHE

u npuMeHeHue. CTeapuHoBast

Y OJICMHOBAS KUCJIOTHI KaK
MPEICTABUTENN BBICIIIUX KApOOHOBBIX
KHCJIOT.

Mpblta KaKk cou BBICIITUX KapOOHOBBIX

10 COCTaBY M CTPOEHUIO, HA3bIBATh UX
M0 CUCTEeMaTHU4YeCKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
KHCIIOPOJICOIEPKAIUX COCTMHEHUN.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3HUECKHE

U XUMUYECKHE CBOMCTBA, BaYKHEUIITHE
CIIOCOOBI TTOTYUYCHUS TUITUIHBIX
MPEACTaBUTENCH PA3IMYHBIX KIIACCOB
KHUCJIOPOACOIEPKAIIUX COCTUHEHUIN
(MeTaHoOJIa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanbAeTUIa, YKCYCHON KHUCIIOTHI,
TIFOKO3BI, CaXapo3bl, Kpaxmara,
IEJUTIOJIO3b] ); BBISIBIISITH TEHETUYECKYIO
CBSI3b MEXXJTy HUIMH U TIOJITBEPKIATH €€
HaJIM4KUe YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUTSL JKU3HEJEATEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KUBbIE OPTaHU3MbI OIPEACIICHHbIX
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KHCJIOT, UX MOIOIIIEE JICHCTBHE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJOT.

['naponun3 cinoxHbIX 3(pUpoB.

JKupsbl Kak IpOU3BOAHBIE TIULEPHHA
Y BBICIIMX KAPOOHOBBIX KUCIOT.
['maponus xKupos
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VYrneBonasl

VYriaeBojsl: cOCTaB, KiiacCUUKaIMs
yIJIEBOJIOB (MOHO-, IH-

U nojcaxapusl). ['moko3a —
MPOCTEUIIINN MOHOCAXapHI:
0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYeCKUe 1 XUMHYECKHUE CBONCTBA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccraHoBIIeHUE, OPOKESHHE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bl, OMOJIOTHYECKAs
POJIb B )KM3HEACATEIBHOCTH OpraHru3Ma
yenoBeka. Dorocunres. Opykrosa Kak
M30MEp TITFOKO3HI.

Caxapo3a — mpeaCcTaBUTEb
JIrcaxapuaoB, TUAPOJIN3 Caxapo3bl,
Hax0JICHUE B IPUPOJIC U IPUMEHECHHE.
Kpaxmai u 1ieirono3a Kak IpupoHbIe
MOJMMEPBL: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATH
Ha IPUMEPAX CIOCOOBI YMEHbIIICHUS

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHICTBHSI HA OPTraHM3M YEJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CnenoBaTh npaBuiiaM 6€30MacHON
paboThI B J1aDOpaToOpUu

IIPU UCTOJB30BAHUY XUMHUYECKON
MOCY/Ibl U 000PY/IOBAHHUS, & TAKIKE
npaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJIHEHUSI JTAOOPATOPHBIX OIBITOB

U MIPAKTUYECKUX padOT M0 MOIYYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpencraBiaTs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEAKIUH.
CaMocTOsTENBHO MJIaHUPOBATh
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U 1EJUTI0NI03bI, (PU3nYecKre

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponu3, KaueCTBEHHAS peaKIus

C HOJIOM).

JKCNePUMEHTAIbHbIE METObI
H3y4eHUs] BellleCTB U UX MpeBPaLIeHUIl:
e JlaGopaTopHbIEC ONBITHI:

— TOpEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIUIIEPUHA

¢ ruapokcugom meau(ll);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTryeckue paboTHI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOU
KHCJIOTHI.

e PacueTHbIe 3a1a4n:

— ONPENEIICHUE MOJIEKYJIAPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 10 Macce
(00BeMy) IPOTYKTOB CTOPAHUS;

— pacyeThl M0 YPaBHEHUIO XUMUYECKOU
peakuuu

Y OCYILECTBIIATH CBOIO [I03HABATENBHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeIbHOCTH

Hroro no pazgeny

13
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Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1 | AMUHBIL.
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METUJIAMHH — IPOCTEUIIN I
MIPE/ICTAaBUTEIIb AaMUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (PU3NUECKHUE

Y XMMUYECKUE CBOMCTBA (pEeaKIuu

C KUCJIOTaMH M TOPEHHUS ), HAXO0XKICHUE

B NpUpoOAe. AMUHOKHUCIIOTHI KaK
aM(@oTepHbIe OPraHUYECKHUE COCTUHECHUS.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA
aMHUHOKHCJIOT (Ha MpUMepe TIIUINHA).
buonornueckoe 3HaueHHE aMUHOKHCIIOT.
CunTe3 NENTHUI0B.

benku kak npupoaHbIe MOTUMEPHI.
IlepBryHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa O0enKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHaTypalys, KaueCTBECHHBIE PEAKIIUHU
Ha OCJIKH.

IKCIIepUMEHTAILHBIE METOAbI
H3y4YeHUsl BellleCTB M UX MpeBpalleHUii:
e J[emMoHCTpaIUu:

— JIeHaTypaiusi 0€JIKOB MpU HArPEBaHUH;
— IIBETHBIC pEaKIINK OCIKOB

PackpbIBaTh CMBICT H3y4aeMbIX
HNOHSTUMN (BBISBIIATH UX XapaKTEPHBIE
IPU3HAKHU), yCTAaHABJIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHUS

P OMKMCAHUK COCTABA, CTPOEHUS

Y IIPEBPALLECHUA OPraHUYECKUX
COCIMHEHHM.

Hcronb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYyTOH,
COKpAILIEHHOH ) (hOpMyJT OPraHUYECKHUX
BELIECTB.

Onpenensatb NPUHAJIEKHOCTD BEIIECTB
K OIPEEIEHHOMY KJIacCy MO COCTaBy
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
IIPUBOJNUTH TPUBHUAJIBHBIE HA3BAHHUS
OTJIEJbHBIX ITPEICTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYESHHS TUTTUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHU (METHJIAMUHA, TJIUIINHA,
OCJIKOB).
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OmnwuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OCITKOB; OSICHSATH
Ha IpUMepax 3HaYeHHe OeIKOB

TSl OpraHU3Ma YeJIOBeKa.
Hcronk30BaTh €CTECTBEHHO-HAYYHbIC
METO/IbI TO3HAHUSI — HAOJIOIaTh

¥ OTIMCHIBATH J€MOHCTPAIIMOHHBIH
OKCIICPHMEHT.

CaMOCTOSITeNbHO IJIAHUPOBATH U
OCYIIECTBIIATH CBOIO ITO3HABATEIILHYIO
NeSITETbHOCTD; PUHUMATh AKTHBHOE
y4acTHe B TPYIIIOBON y4eOHOM

TS TEILHOCTH

Hror

0 TI0 pa3zeiy

3

Pa3pneut. S. BeicokoMoJIeKy/JISIpHBIE COCAUHEHUSA

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE IOHATHSI XUMUN
BBICOKOMOJIEKYJIIPHBIX COCITMHEHUM:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIICHb MOJMMEPU3ALIUN, CPEIHSA
MoJIEKyJsipHas Macca. OCHOBHBIE
METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MTOJIMMEPU3ALUS U
MTOJINKOH/ICHCALIUS.

[TnacTmaccel (MOAUATHIIEH,
MTOJIMIPONIUJIEH, TIOJTUBUHUIIXJIOPUI,
nosctupoit). HatypanbHbiid

Y CUHTETHUYECKUE KAyUyKHU

BrnaaeTts n3ydyaeMbIMU XUMHUUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U MPUMEHSTh 3TH
MOHSATHSI TIPU ONKMCAHUU COCTaBa

U CTPOEHUS BEICOKOMOJIEKYISIPHBIX
OpraHUYECKUX BEIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JIJISl COCTABJICHUS CTPYKTYPHBIX (hOpMyJT
BEILIECTB U YPABHEHNUN pEaKLUU
MOJMMEPU3AIUY U TIOJIUKOHICHCALIUH.
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(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJIbHBIE (XJIOMOK, IIEPCTh, IIEIK),
HCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,
BHCKO032a), CHHTETUYCCKHUE (KarpoH

Y JIaBCaH).

IKCcrnepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:
e JleMOHCTpaLuu:

— O3HaKOMJIEHHE ¢ oOpa3LaMu
MIPUPOIHBIX U ICKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcC, KayqyKoB

OnuceIBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOICTBa Kay4yKOB,
HauboJee pacIpOCTPaHEHHBIX BUIOB
IUIACTMACC, BOJIOKOH; IPUMEHEHHE

B PA3JIMYHBIX OTPACIIAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HA0JII01aTh

Y OIIUCBIBATh JEMOHCTPALIMOHHBII
DKCIIEPUMEHT

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC

No
\IT

HaumenoBanue
pa3aeaoB U TEM
y4eOHOro mpemMera

KomnuectBoO
9acoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI JICATSIIBHOCTH
00yJaromuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1

Crpoenue aToMOB.
[Tepuoanueckuii
3aKOH U
[Tepunoanueckas
CUCTEMA XUMUYECKHUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aTOMa, U30TONBL. DIIEKTPOHHAA
0001104Ka. DHEPreTHYECKHUE YPOBHHU,
OTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOCHHOCTH
pacrpeiesiecHUus 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMax MaJIbIX

U OOJIBIINX MEPUOJIOB. DIECKTPOHHAS
KOH(UTypaInst aTOMOB.
[Teprnoanueckuit 3aKOH

u [lepuoanueckas cuctemMa XUMHYECKUX
anemeHToB J. 1. Menpaeneena.

CBs13b IEpUOINYECKOTO 3aKOHA

u [lepnoanyueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
U CJIO’KHBIX BEIIECTB IO Tpynrnam

U TIepuoiaM. 3HaueHUE MEePUONIECKOTO
3aKOHA U CUCTEMbBI XUMUYECKUX

PackpbIBaTh CMBICI U3y4YaeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /1. . MenpaeneeBa

Y IEMOHCTPUPOBATH €TI0
CUCTEMaTU3HUPYIONIYIO,
OOBSCHUTETHHYIO M IPOTHOCTUYECKYTO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHUE ATOMOB XUMUYECKHUX
31€MEHTOB |—4 mepuo10B, NCIIONb3YS
MOHSITHUSA S-, p-, d-IIEKTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COEAUHEHUM

10 MIEPUOJIaM U TPyIIIam
ITepuoanuecko cUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUSI BELIeCTB U UX NpeBpallleHuii:
e JleMoHCTpauu:

Bupast Tabmun «llepuognyeckas

CHCTEMa XMMHUYECKUX JICMECHTOB

.. MenpaeneeBa»

1.2

CrpoeHne BemecTsa.
MHuoroobpasue
BELIECCTB

Ctpoenue BemecTBa. XMMHYECKAs CBA3b.
Buibl (koBasieHTHas HENOJIIpHAs

Y TIOJIsIpHAs, MOHHAS, METAJTNYECKast)

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
cBs13U (OOMEHHBII U IOHOPHO-
akKIenTopHbIii). BomopoaHast CBA3b.
BanenTtHOCTS.
DIIEKTPOOTpUIIATENIbHOCTh. CTETIeHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MosiekyIspHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

3aKOH OCTOSTHCTBA COCTaBAa BEILIECTRA.
TuImbI KpUCTAIUTMYECKUX PEIIETOK

U CBOMCTBA BEIIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonnuecTBeHHbIS
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PACTBOPE).
Knaccudukanus HeopraHuyeckux

PackpbIBaTh CMBIC]T M3y4a€MBbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
IIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BEILIECTB, JUIS1 OOBSICHEHUS OTACIbHBIX
(aKTOB U SBJICHH.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B COCIMHEHUSIX; TUM KPUCTALITNYECKOU
PEIIETKA KOHKPETHOTO BEUIECTBA.
OnpenensaTh BaJI€HTHOCTh U CTEIICHD
OKHCJICHHSI XMMHYECKHUX DJIEMEHTOB

B COEJIMHEHUSX PA3JIMYHOIO COCTABA.
ITpoBOAUTH BEIYMCIICHUS

C CIIOJIb30BAaHUEM IOHATHS «MacCcoBast
JIOJIs1 BEIIECTBA B pacCTBOPE.

Bnanets u3ydyaeMbIMU XUMHUYECKUMU
TTOHSATHSIMU.

38




coenuHennii. Homenkiarypa
HEOPraHNYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUSI BELIeCTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

— MOJIEJIM KPUCTAUTMYECKUX PEIIECTOK.

e PacueTrHbIe 3a1aun:

— pacyeTsl C UCTIOJIL30BAHUEM TTOHSTUSA
«MaccoBas 10Jis1 PACTBOPEHHOT'O
BEIICCTBA»

1.3

XUMHAUYECKUE
peakuuu

Xumunyeckas peakuus. Knaccudukamms
XUMHYECKUX PEAKIINI B HEOPTaHUUECKOMN
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHHMs MACCHI BEILIECTB; 3aKOH
COXpaHEHUS U MPEBPALCHUS SHEPTUU
PU XUMUYECKUX PEaKIUsX.

CxopocCTb peakiuu, €€ 3aBUCUMOCTb

OT pa3IMYHbIX (PaKTOPOB.

OOGpaTtuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUSIONIUE

Ha COCTOSIHUE XUMHUYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [laTenbe.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
CuiibHBIC U CJIA0BIE JIEKTPOJIUTHI.
Cpenia BOIHBIX pacTBOPOB BEIIECTB:
KHUCJIasi, HeUTpaibHas, EJI0YHAS.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOUN PEAKIIUU OT Pa3TUIHBIX
(hakTopoB.

OmnpenensTb XapakTep CMELICHHS
XUMHUYECKOTO PABHOBECHS

B 3aBUCMMOCTH OT BHEIITHETO
Boznerictus (mpuniun Jle arense).
CocTaBnsaTe ypaBHEHHUs peakUun
Pa3IUYHBIX TUIOB; MOJHBIC

Y COKpAIICHHBIC YPaBHCHUS PEaKITUi
MOHHOTO OOMEHA, YYUTHIBAS yCIIOBHUS,
MIPH KOTOPBIX ATH PEAKITUU UAYT

J10 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJIOICHUE U ONTUCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHEIE

1 1a00pPaTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIICCTB, PEAKITUI
HOHHOTO O0OMEHA, BIMSHUIO Pa3TUIHBIX
(hakTOPOB Ha CKOPOCTh PEAKIIHMA.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOM TTOCYI01 1 TabOpaTOpHBIM
000pyIOBaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO dKCIIEpUMEHTa B (hopme
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Bonoponnsiii nokazarens (pH) pactBopa.
Peakuuu noHHoro ooMeHa

B OPraHUYECKONU U HEOPTaHUYECKON
XUMUHU.
OKHUCIHUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonsTue 06 >nmexkTponause
pacIlIaBOB U pACTBOPOB COJIEH.
[IpuMmeHeHune 3NeKTpoImn3a.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BElIeCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3noKeHUe MepoKcuaa BOJ0poIa

B [IPUCYTCTBUM KaTaJIN3aTOPA.

e JlaGopaTtopHbIE ONBITHI:

— IPOBEJICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OIPEAEIIEHNUE CPEIbl PACTBOPOB
BELLIECTB C MOMOIIbIO YHUBEPCATLHOTO
WHJUKATOpA.

o [IpakTuueckue pabOTHI:

Ne 1. Bnusinue paznuuHbIx (pakTopoB

Ha CKOPOCTh XUMHUYECKOUN pEaAKIIUH.

e PacueTHble 3aga4n:

— pacyeTsl 10 YPABHEHUSIM XUMHUUYECKUX
peaKLuil, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

3aIlMCHU YPaBHEHUN COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOABI HA UX
OCHOBE.

IIpoBOAUTE BBEIYUCIIEHUS

10 YPABHECHHSIM XUMUYECKUX PEAKIINM,
B TOM YMCJIE TEPMOXUMHUYECKUE
pacueTsl

Hroro no pazgeny

13
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Pa3znea 2. Heoprannyeckas Xumus

2.1

MeTtasuibl

6

Meraiel. [lonoxenne meTaioB

B [leproanueckon cucreme XuMUYECKUX
AJIIEMEHTOB.

Oc00EHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J10YEK aTOMOB METAILJIOB.

OO6uue pusznyeckre CBONCTBa
METAJIJIOB.

[IpuMeHeHre METaIIIOB B OBITY, TPUPOE
u TexHuke. CIuiaBbl METAIIJIOB.
DIJIEKTPOXUMHUYECKAN P HANIPSIKEHAN
MetasuioB. O6mue cnocoObl NOMy4YeHUS
MetauioB. Koppo3usi MeTajuios.
CnocoObl 3a1UTHI OT KOPPO3HH.
OO6m1ast xapakTepucTUKa METAIIIOB
riaBHbIX oarpyti (IA-rpymnma,
[TA-rpynmna) [Tepuoanueckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB.

Amomunanil. AMpoTepHble CBOMCTBa
OKCH/JIa U TUAPOKCUJIA ATTFOMUHUS.
OO611ast xapaKTepucTUKa METAIIOB
no6ouHbIx noarpymi (b-rpymm)
[leprnoanueckoi cuCTEMBbI

XUMUYECKUX IJIEMEHTOB: MEJIb,

LUHK, XpOM, 5KeJIe30.

Baxuenmue coefuHEHUsI METAILIOB
(OKCH B, TUAPOKCHIBI, COJIH).

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JIJIs1 00bSICHEHUS OT/IEIIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCITMHEHUH C YYETOM
CTPOCHMS UX aTOMOB U IIOJIOKEHUS

B [lepuoanueckou cucreme
XUMHAYECKUX DJIEMEHTOB

J. 1. Menneneesa.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIIMX XUMHUECKUX
peaKkuii; IPUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpUaJIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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3KCHepI/IMeHTaJH)HI)Ie METOAbI

H3YyYCHHS BEIIECCTB N UX npeBpameHnﬁ:

e JleMOHCTpaIuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHUE THIPOKCHUIA
QTIOMUHUS C PAaCTBOPaMU KUCIOT

U LIEII0YEH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METaJUIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcriepruMeHTanbHbIX
3a7a4 1o teMe «Merasuib».

e PacuerHble 3a1auu:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABJICHHUS
AJIIEKTPOHHOTO OajaHca dTUX PEaKIUi.
IIpoBoauTH peakiuuy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA N3yYaEMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE

1 1a00PaTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATs pe3ynbTaThl
XMMHUYECKOTO IKCIIEPUMEHTA B (popMe
3aMKMCH YPAaBHEHUI COOTBETCTBYIOIIUX
peaklMii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI01 1 TabOpaTOpHBIM
000pyIOBaHUEM.

[IpoBOINUTH BBIYHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CamocTOosATENBHO TUIAHUPOBATH

Y OCYLLECTBJISITH CBOIO ITIO3HABATEIIbHYIO
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NeSITeTbHOCTD; MPUHIUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITETbHOCTH

2.2

Hemerauisl

Hemeramnsl. IlonoxeHue HeMeTa1oB

B [leproanueckon cucrteme XuMUYECKUX
anemeHToB [[.1. MeHnaeneeBa

1 0OCOOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJJIOTpOIIHS HEMETAUIOB (Ha pUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
HEMETAJIOB (TaJIOTEHOB, CEPBI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OxcHabl HEMETAJIOB.
Kucnopoacoaep:xaiiye KucioThI.
Bonopoanbie coenuHeHust
HEMETAaJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3yUYeHUS BellecTB

U UX NpeBPallleHUI:

e J/[emMoHCTparuu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOM Pa3IMYHON KOHIEHTPALUH.
e JlaGopaTopHBbIE ONBITHI:

— KAQUECTBCHHBIC PEAKIIMY HA AHUOHBI
1 KaTUOH aMMOHHMS.

PackpbIBaTh CMBICIT HU3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIs1 OObSICHEHUS OTIEIbHBIX
(aKTOB U SBJICHHA.

OOBACHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIIJIOB

Y UX COEIMHEHUI C YY4ETOM CTPOCHHUS
UX aTOMOB U TOJIOKECHUS

B [lepuoanueckou cucreme
XUMUYECKUX 3JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO OMKCAHUE MPUMEpPAMH YPAaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEAKLIUH.

XapakTepu3oBaTh BIMSIHUE HEMETAJIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE

B Pa3JIMYHBIX 001aCTIX MPAKTUUECKOM
JEATEIIbBHOCTH YEJIOBEKA.
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o [IpakTHueckue paboTHI:

Ne 3. Pemenue skCriepuMeHTaAIbHBIX
3anad no teme «Hemetamias.

¢ PacueTHble 3a1auu:

— pacueTsl Macchl BEUIECTBa

i 00bemMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WA 00BEMY OJTHOTO M3 YIaCTBYIOIIUX
B PEAKIIMH BEILIECTB; PACYEThl MacChl
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOIAYKTOB PEAKIUH, €CITH OTHO

U3 BEIIECTB UMEET MPUMECH

23

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4eckue
KuciaoTel. Heopranmueckue

¥ OPTaHUYECKHUE OCHOBAHMS.
AMdoTepHbIe HEOPTaHNYECKUE

Y OPTaHUYECKUE COCTUHCHHSI.
['eneTnueckas CBsI3b HEOPTAHUYECKHUX
Y OPTaHUYECKUX BEIICCTB

[TonTBEpxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIleCTBaMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOIIHNX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX peaKLui.
[IpoBoauTh peakuuy,
MOATBEPKIAAIOLINE XapaKTEPHbIE
CBOMCTBA N3Y4Ya€MBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCH YPAaBHEHUI COOTBETCTBYIOLIUX
peakLMii U JenaTh BbIBOJIbI HA UX
OCHOBE.
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CrnenoBaTh MpaBujIaM MOJIb30BaAHUS
XUMHUYECKOH MOCYA0H U T1a00paTOPHBIM
000pyIOBaHUEM.

[IpoBOINTH BEIUNCICHHUS

10 YPABHEHUSIM XMMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIAHUPOBATH

Y OCYLIECTBIIATH CBOIO ITI03HABATEIIBHYIO
JEATENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBOr y4eOHOH
NEATETbHOCTH

Wroro nio pazaeny 17
Paznen 3. Xummns ¥ :Ku3Hb
3.1. | X¥Mus ¥ )KU3Hb 4 Ponw xumun B o6ecriedeHun PackpsIBaTh pOJIb XMMHUU B PELICHUU

AKOJIOTUYECKOM, SHEPreTUYECKON

U MUIIEBOM O€30MTaCHOCTH, Pa3BUTHHI
MeauiHbl. [ToHsATHE 0 HAyYHBIX
METO/1aX IMO3HAHUS BEIIECTB

Y XUMHYECKUX PEAKLUH.
[Ipencrapienus: 06 0OIIUX HAYUHBIX
MPUHIIATIAX MTPOMBIIIICHHOTO MOJyYeHUS
BOKHEUIIINX BEIIECTB (Ha MMpUMEpax
IIPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUAJIOB
U XUMHYECKUX PEaKIUuii: XUMUS

Y 3JI0POBBE YEIIOBEKA; ITpaBUiia
WCTIOJIb30BaHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CHIPhEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YEJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
YKU3HH, TTPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKPYKaroLeh
MIPUPOTHON Cpebl; MOHUMATh BPEJ
(ommacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHU3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh
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IpernaparoB; nNpaBuiia 0€301acHOTO
MCIIOJIb30BaHUs MIPEMapaToB OBITOBOM
XUMHH B IOBCEAHEBHOMN KU3HHU.
beITOBast XMMHUYECKasi FpPaMOTHOCTD

Ha IpUMepax CrocoObl yMEHbIIICHUS
U TIPEOTBPAICHUS UX BPETHOTO
BO3/ICHCTBHS.

AHaNM3UpoOBaTh U KPUTUYECKU
OLIEHHUBATh UH(POPMAITUIO, CBI3AHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

W cnonb30BaTh MOTy4YEHHBIE 3HAHUS

U TIpeJICTaBIIeHUs 0 cpepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKON
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK
OCHOBY JIJISI OPHEHTAIINH B BEIOOpE
cBoel Oyayiel npodecCHOHATbHOU
JESATEIIBHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 1O MpodieMe
U MpeJiaratb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OEPA30BATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHU

B ¢denepanbHbIX UM peruoHANbHBIX MPOIEAYpaX OLEHKH KadecTBa 0O0pa3oBaHUs
UCIIONIB3yeTCs TepeueHb (KoaupuKaTop) paclpeaesieHHbIX MO KJaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
CpeaHero o0mero 0opa3oBaHus U YJIEMEHTOB COJIEPKAHUS 110 XUMUHU.

10 KVIACC

IIpoBepsiemble TPeOOBAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJibTaTa
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHH
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKOW COCTaBISIOIIEH

€CTECTBCHHO-HAYYHOM KAPTHHBI MHUpPa, POJIM XHMHUH B IO3HAHUU
SBJICHUN TIPUPOJBI, B (POPMHUPOBAHUU MBIIUICHUS W KYJbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJMMOM s
pelieHrs TPaKTUYEeCKUX 3a7a4 M OKOJOTHMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM Cpelie

1.2 Bnangenue cucTteMoill XHWMHWYECKUX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOTIOJIAraoIIne MOHSATHUS (MoJekya, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIpHBIM OO0BbEM, YTJIEPOAHBIA CKEJIET,
dbyHKIMOHATBHAS ~ TPyNNa,  paJukan,  HU30MEpHs,  H30MEDPHI,
TOMOJIOTUYECKUNA  pANl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOAEpIKAIINE COSTUHEHUS, OMOJIOTUYECKH aKTUBHBIC BEIIECTBA
(YrieBoibl, KUPHI, OCIKU), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMSI opraHnyeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI S3bIK XUMHH, (PAKTOJIOTHIECCKUE
CBEJICHUSI O CBOIMCTBax, COCTaBe, IMOJIYyYEHUH U 0Oe30MacCHOM
WCIIOJb30BAaHUM BaXKHEUIIMX HEOPraHMYECKUX ¢ OPraHUYEeCKUX
BEIIECTB B OBITY U IPAKTUYECKOM JIEITEIILHOCTH YeII0OBEKa
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1.3

ChopMupoBaHHOCTh yMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKU
MOHSATUM,  yCTaHaBIMBAaTh WX  B3aUMOCBS3b,  MCIOJIb30BATh
COOTBETCTBYIOIIME TOHATHUS TPU OINMCAHUU COCTaBa, CTPOCHUS U
MpeBpallleHU OPraHuYeCKUX COCTMHEHUM

1.4

ChopmupoBaHHOCTH YMEHHUM HCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamieHHOM) ¢GopMyll OpraHMYECKHX BEIIECTB M YpaBHEHHIA
XUMHYECKUX  pPEAaKUHMH,  W3rOTABIMBATH  MOJEIA  MOJEKYJ
OpPraHWYECKUX BEHIECTB [UI WUIIOCTPAUUH HMX XUMHYECKOTO
Y IIPOCTPAHCTBEHHOTO CTPOCHUSA

1.5

ChopMupoBaHHOCTP YMEHHMI YCTAHABIWBATh IPUHAJICKHOCTD
W3YYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTaBY W CTPOCHHUIO
K OIpeeIeHHOMY Kiaccy (rpymme) coeIuHEHuM (yTiieBOIOPO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCMMHCHUS), JaBaTh WM  Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUS ONPEACIATh BUABI XUMUUYECKOU CBSI3U
B OPraHUYECKUX COCIUHEHUSIX (OJIMHAPHBIE U KPATHHIC)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: IOJIOKEHUS TEOpUHU
CcTpoeHMs opranuueckux BemectB A.M. bytiepoBa 1151 00bsicHeHUs
3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH
COXPAHEHHMS MacChl BEILIECTB

Yranepogopoapel.  Kuciopoacoaepxkamme W a30TCOJEpIKAIIUC
OpraHuyYecKue coequHEeHUs. BEBICOKOMONIEKYISpHBbIE COCTUHEHUS

2.1

CdopMUpOBaHHOCT, YMEHHMM NPUBOIUTH TPUBHAIBHBIC Ha3BaHUS
OTJICIIbHBIX OPraHMYECKHX BEIIECTB (PTHIJICH, MPONMUJICH, alleTHIICH,
ATUJICHTJIMKOb, TIHIEPUH, (GeHon, (opMaabIeru, aleTallbIeTu/I,
MypaBbHHAsi KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCJIOTA,
CTEapuHOBas KHUCJIOTa, TIIFOKO3a, (PYKTO3a, KpaxMmall, IeJUII0I03a,
TJTUIIYH)

2.2

ChopmMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE,
(bU3MYeCKe W XUMHUYCCKHE CBOWCTBA THIIMYHBIX IPEIACTAaBHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, dTaH, ATHJICH,
mponuiieH, arneTuieH, OyraaueH-1,3, metuwnOyraauen-1,3, OeHzod,
METaHOJI, dTAHOJI, STHJICHTJIMKOJIb, TIIUIEPUH, (DEHOJI, alleTaIbICTH/I,
MypaBbUHAsI U YKCYCHAas KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAs KUCJIOTa)
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CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATh T€HETUUECKYIO CBS3b
MEXJy THUIHUYHBIMUA  TPEJICTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpraHUYeCKuX BEIIECTB ypaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (popMyIl

24

ChopMupoBaHHOCT, ~ YMEHHS  XapaKTEpU30BaTh VCTOYHUKH
YTIEBOIOPOJAHOTO ChIPbs (He()Th, IPUPOIHBIN a3, yroib), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH

XUMUS U )KU3HB. PacyeTsl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX
METO/IaX HAyYHOTO TTO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU U3YUECHUU
BEIIECTB M XUMHUYECKUX SABJICHUM (HaAOIIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIHUPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl TPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHHH COONIOAATh TIpaBUia IOJIH30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYJOBAHUEM, a TaKKE
npaBuiia OOpanieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU
10 BBITMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

33

CdopMupoBaHHOCTh YMEHUH TIAHUPOBATH U BBHIMOJIHATH XUMUUECKUN
AKCIIEPUMEHT (npeBparieHus OPTraHUYECKUX BEIIIECTB MPH
HAarpe€BaHWM, IIOJYYCHUE OTUJICHA W U3YYEHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIIMHA OPTAaHUUECKUX BEIIECTB, ICHATypallvs OCIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM OOOPYIOBAaHHUEM; TMPEJCTABISATH PE3yJIbTATHI
XUMUYECKOTO JKCIIepUMEHTa B (¢GopMe 3alucud  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuili U (OpMyIHUpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUI MPOBOJIUTH BBIUMCJIEHUS T10
XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa, KOJIUYECTBA MCXOIHOTO
BEIIIECTBA WJIM TMPOAYKTa PEaKIMH MO HM3BECTHBIM Macce, 00bheMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECCTB UIIN MPOAYKTOB PEAKIIMH )

3.5

ChopmMupoBaHHOCTh ~ YMEHHUU KPUTHYECKH aHATM3UPOBATh
XUMUYECKYI0 MH(POPMAIIUIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGOpMaIuu, ceTb UHTepHET U ApyTHe)
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3.6

CdopMupoBaHHOCTh YMEHMI COOJIOJATh MpaBUjiia SKOJOTUYECKU
1[eJ1eCO00pa3HOro MOBEACHUSI B OBITY U TPYIOBOM N1€ATEIHHOCTH B
HEISX COXPAHEHHUs CBOETO 370pPOBbS M OKPYXKAIOMIEH MPUPOIHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUSI HA YKUBBIE OPTraHU3MbI
OTIPEJICTICHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAsi CMbBICI MTOKa3aTelis
[IIK (mpeaenbHO  AOMYCTUMOM  KOHLEHTpAaIMU),  MOSICHSTh
Ha MpUMEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa

IIpoBepsieMbIe 31eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COIEPKAHUS

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘-IGCKOﬁ XNMHHN

1.1

[IpenMeT opraHnueckoil XUMHUH: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJTYYE€HUH HOBBIX BEILIECTB U MaTEepUasoB. Teopusi CTpOEHUS OpraHUYECKUX
coenquHeHur A.M. byTiepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

CrpykTypHble (POpMyJIBI OpraHUYECKUX BellecTB. ['omosorusi, usomepus.
XHUMHUYECKAS CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPAaTHbBIE
cBs3u. [Ipencrapienue o kinaccuuKaly OpraHUuYECKUX BEIIECTB

1.3

Homenknatypa ~ opraHM4ecKMX  COCAMHEHMH  (CUCTeMaTHdecKas) U
TPUBUAIBHBIE  HA3BAaHUA  BAXKHEUIIMX  TPEJACTABUTENIEH  KJIACCOB
OpraHUYECKUX BEILECTB

YrneBoaopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJIOTMYECKMH psia. MeraH W 3TaH —
OpocTeiine NpeACTaBUTENH aTKaHOB: (PU3UUECKHUE U XUMUYECKUE CBOMCTBA
(peakuuy 3aMellleHusl U TOPeHUs), HaXOXKJEHUE B MPUPOJE, MOTyUYEeHUE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM PSJ. DTUIEH U MPOIUIIEH —
POCTEHIITNE MPEACTABUTEIH aJTKEHOB: (U3HMUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TATOTCHUPOBAHUS, TUIAPATAIMH, OKHUCICHUS U
MOJIMMEPU3AIIUK ), TOJYyYEHUE U IPUMEHEHUE

23

Ankaauensl: Oytanuen-1,3 u MetunOytaaueH-1,3: crpoeHue, BaKHEHIINE
XUMUYECKUEe  cBoMcTBa  (peakiusi  nonmumepusanuu).  [lomydenue
CUHTETUYECKOTO KayuyKa U pe3UHbI
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ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU PS/I.
AnleTunieH — TPOCTEHIINI TPENCTaBUTENh AJKUHOB: COCTaB, CTPOCHHE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATAIIUU, TOPEHUS ), IOTyUYECHNUE U TPUMEHEHUE
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2.5

Apensbl. bensoin: cocraB, cTrpoeHue, pu3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuu raJOreHUPOBAHUS U HUTPOBAHMS), MOJYyYEHHUE U TMPUMEHEHUE.
Tomyon: coctaB, crpoeHue, GU3NIESCKUE U XUMUYECKHUE CBOMCTBA (peakiiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyUYEHUE U TpUMEHEHUE. TOKCUYHOCTh
apeHoOB. [ 'eHeTHUecKas CBSI3b MEK/y YIJIEBOJAOPOAaMU, MPUHAIICHKAITUMH K
pa3IMYHBIM KJIaccam

2.6

[IpuponHble MCTOYHHMKM YTIIEBOAOPONOB. I[IpupoaHblii ra3 M NOMYyTHBIE
HedTanbie ra3pl. HegTh u ee mpoucxoxaenue. CrocoObl nepepaboTku
He(TU: TEpPEroHKa, KPEeKUHT (TEPMUUYECKUM, KATATUTHUYECKUIi), MHPOIIHU3.
[IponykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH H
B ObITy. KaMeHHBbIH yroJib ¥ MPOIyKThI €ro nepepadoTKu

Kucnopoaconepxaiire opraHM4eCcKue COeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHHUE,
du3nueckue 1 XUMUYECKHE CBOMCTBA (peaKIMu C aKTUBHBIMU METaJlJIaMH,
rajioreHoBOJIOpOJIaMU, TOPEHHE), MpuMeHeHne. BogopoaHbIE CBS3U MEKITY
MOJIEKyJaMu cOupToB. JlelCcTBHE METAaHOJAa M JTAaHOJA HA OPTraHU3M
yesjoBeka. MHOroaTOMHbBIE CIIUPTHI. DTUJICHTIIUKOJIb U TJIMIIEPUH: CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMHU
MeTajlJlaMH, Ka4eCTBEHHAs PEaKIysi Ha MHOTOATOMHbBIE CIIUPTHI). JleiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne riauiepruia U STUIICHTIIUKOJIS

3.2

@deHoJI: CTpOeHUE MOJEKYNbl, (U3MYECKUE M XHUMHUYECKHE CBOICTBA.
TokcuunocTh penona. [Ipumenenue penosna

3.3

Anpneruapl M KeToHbl. DopManbpleruj, aueTalblIerull: CTPOCHHE,
duznueckue M XUMUYECKHME  CBOWCTBA  (pEaKkIUH  OKHUCIICHUS
Y BOCCTAHOBJICHHUS], KAUECTBEHHBIE PEAKIINH ), TOJTYyUYCHHE U IPUMEHEHUE

3.4

OIHOOCHOBHBIE TIpeACIbHBIC KapOOHOBBIE KHCIOTHL. MypaBbHHAs H
YKCYCHasi KHCJIOTBI: CTpoeHue, (U3MYECKMEe U XUMUUYECKHE CBONCTBa
(cBoiicTBa, 00IIIME JIJIs KJIacca KUCIOT, peakius 3TepupuKaIum), MoTydeHHE
u npuMmeHeHue. CTeapruHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIIN
BBICIIUX KapOOHOBBIX KHUCIOT. MbUla Kak COJM BBICHIMX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Cnoxuble 2Qupbl Kak MNpPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [umaponus
cinoxHbix ddupoB. Kupsl. ['maponus xupoB. IIpumeHeHHe XHUPOB.
buonornueckas poJb :KUpPOB

3.6

VYrneBoapl:  cocraB,  kilaccudukauus ~— yrieBogoB  (MOHO-,  JH-
U monucaxapuisl). [1oKo3a — mpocTeHIHii MOHOCAaXapua: OCOOCHHOCTH
CTPOCHHMS  MOJIeKYJbl,  (U3WYEeCKue W  XUMHUYECKHE€  CBOMCTBa
(B3aumogericteue ¢ rumapokcuaom Mmenu (II), okucienwe aMMuUadYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. DoTtocuHTes.
@OpyKTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u memiono3a Kak IpUpPOIHBIC
nosimMmepsl. CTpoeHue Kpaxmana v HEeUT0I03bl. DU3NYeCKUe U XUMUYECKUE
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C UOJIOM)

4 A3oTCconeprKalye OpraHnueCKue COCIMHEHNS
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHU4YeCKue coeTMHEeHMs. DU3nyeckue
M XMMHYECKHME CBOWCTBA aMHHOKHCIOT (Ha TpHUMEpPe TJIMLHHA).
buonornyeckoe 3HaueHNE aMUHOKUCIIOT. IlenTrsl
4.2 benkn kak npupoaHbIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMHUYECKHE CBOKMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OelIKu
5 BBICOKOMOIEKYIISIPHBIE COEUHEHUS
5.1 OCHOBHBIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYpPHOE 3BE€HO, CTEIECHb IOJIUMEpU3alUU, CpeaHss
MOJIEKyJIsIpHas Macca. OCHOBHBIE METO/ABI CUHTE3a BBICOKOMOJIEKYJIAPHBIX
COCAMHEHNH — MOJIMMEPU3aLIUs U MIOJUKOHICHC AL
52 OKCIEpUMEHTAIBHBIE METO/Bl M3YYEHUs BEIIECTB M HX IIPEBPAILLCHMIA:

O3HAKOMJICHHUE C 06pa3uaMH MNPpUPOJHBIX H MHMCKYCCTBCHHBLIX BOJIOKOH,
ImI1acTMacC, Kay4yKoB. HOJ’IY“IGHHG CHUHTCTHYCCKOI'O KaydyKa 1 PC3HUHBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbI

Kon
MIPOBEPSIEMOTO
pe3yabTaTa

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAThI OCBOCHHUS OCHOBHOM
00pa30oBaTeILHOM MPOTPAMMBI CPEHET0 00IIET0 00pa30BaHUS

1

TCOpeTI/ILIE?CKI/Ie OCHOBBI XUMHH

1.1

Brnagenue cucTeMOM XHWMHWYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIaraloIiMe IMOHATUA (XMMHYECKHH  DJIEMEHT, aToM,
ANIEKTpOHHAs 000J0YKa aToma, S-, p-, d-2JIIEKTPOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPUILIATEIILHOCTD,
CTEIEHb OKHWCIICHUSI, XUMHUYECKas CBs3b, MOJb, MOJISIPHAs Macca,
MOJISIPHBIM 00BbEM, KpHCTAJUNIMYECKash PEeIIeTKa, TUIhl XUMHYECKHUX
peaxkuuin (OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBIE, K30~ u
SHIOTECPMHUYCCKHE,  pPEaKIMH  HOHHOTO  OOMEHa),  pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJNEKTPOJUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHYECKOM PEaKIHH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
ANEKTPOJUTHYECKON nucconuanuu, llepuognueckuit 3akon .M.
MeHnneneeBa, 3aKOH COXpaHEHHUS  MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  SI3BIK ~ XUMHUHU, (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJYYCHHU U OE30MaCHOM HCIIOJIb30BAHUHU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
JICITEIbHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHMI BBISIBISATh XapaKTepHbIE TPHU3HAKH U
B3aUMOCBSI3b W3YUYEHHBIX TOHATHH, MPUMEHSTH COOTBETCTBYIOIINE
MOHATUS TPU OINMUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISTH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATHUSIMA M MPEACTABICHUSIMU JPYTHX ECTECTBEHHO-
HayYHBIX ITPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJAaMU HAYYHOTO TIIO3HAHHS BEIIECTB
U XUMHUYECKHMX SIBJICHUHN (HAONIOACHWE, M3MEpPEHHEe, SKCIEPUMEHT,
MOJCIIUPOBAHNE)

1.4

ChopMHupOBaHHOCT YMEHHM OMNpEAeNsTh BaJCHTHOCTh U CTENEHb
OKHUCJIEHUS! XHMHYECKHX 3JEMEHTOB B COEIMHEHHAX Pa3IU4YHOIO
cocTaBa, BHUJ XHMHYECKOM CBsI3M  (KOBaJeHTHas, MOHHAas,
MeTaJUInYecKasi, BOJAOPOHAsA) B COEIMHEHUSX, TUIl KPUCTAIIMYECKOM
pPELIETKM KOHKPETHOIO BeIlleCTBa (aTOMHAsi, MOJIEKYJIIpHas, NOHHAs,
MeTaJJIM4ecKast)
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1.5

CdopMupoBaHHOCTh YMEHUHN ONPENEIATh XapaKTep Cpelibl B BOAHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh YMEHHS  KIACCH(UIIMPOBATH  XUMUUYECKHE
pPEaKIUK O Pa3IMYHBIM NIPU3HAKAM (YUCITy M COCTaBY pPEarupyromux
BCIECTB, TEIIOBOMY OJ(G(EKTy peakmuu, H3MEHEHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIUW,  YYaCTHIO
KaTajau3aTropa)

1.7

ChopMupoBaHHOCThP yYMEHUW COCTABISATh YPaBHEHUS PEAKIIHA
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAILCHHBIE YPABHEHUS PEaKUUN
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UAYT
J10 KOHLIA

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPIKIAOIIHE
KaQYECTBEHHBIA COCTAaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB,
pacno3HaBaTh OMNBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHUI PACKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKIui

1.10

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIUU OT Pa3TuYHbIX (PaKTOPOB

I.11

ChopMupoBaHHOCTh YMEHHM OOBSCHATH XapakTep CMELIEHUs
XUMHUYECKOTO PABHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JIEHCTBUSA
(mpuniun Jle [larenbe)

OO6m1as U HeopraHuyecKas XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUN pacKpbiBaTh cMbIch [lepuomnueckoro
3aKOHA J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYI0 ¢  MPOTHOCTUYECKYIO
byHKIAH

2.2

ChopMUpOBaHHOCT, ~ YMEHUH  XapakKTEpPU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »JJIEeMEHTOB 1 — 4 mepuojoB
[Tepunoanueckout cucteMbl Xxumuueckux syiemeHToB /(.M. Menneneena,
UCTIONIb3Ysl  TOHSATHS  «S-, p-, d-dJEKTPOHHBIE  OpPOUTAINY,
«QHEPreTUYECKue YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB M WX COCAMHEHUM MO TMepuoiam M
rpynnaMm llepuonnueckor cuctemsl XuUMUUYeCKuX dieMmeHToB J[.H.
Menpaeneena
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CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBONCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IUIHBIX
KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHNE TEHETUICCKOMN CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHMA
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

24

ChopMupoBaHHOCTP YMEHHMA YCTAHABIMBATh NPHUHAIICKHOCTD
HEOPTaHWYECKUX BEIECTB MO MX COCTAaBY K ONpPEIEICHHOMY KJaccy
(rpynme) coenMHeHuM (IPOCThIEC BEIIECTBA — METAJUIBI U HEMETAJIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

ChopmMHupoBaHHOCTH YMEHHUM HCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBlieHUS (OpPMyJ BELIECTB U YPaBHEHUN XUMHUYECKHUX
peakumii, cucremarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTACIBHBIX HEOPraHMYECKHUX BEUIECTB (yrapHbId ras,
YIJIEKHUCIIBIA a3, aMMHaK, ramieHass W3BeCTb, HEramieHash HU3BECTb,
MUTHEBAS COJA, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh  CYLIECTBOBAHME TIE€HETHYECKOM CBS3UM  MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdhopmupoBaHHOCTH YMEHUI IIJIAHUPOBATH U BBIITOJIHATD XUMUYECKHUI
IKCIIEPUMEHT (pa3okKeHHe TMEePOKCHAA BOJIOPOAA B MPHUCYTCTBHUH
KaTajan3aTopa, OIpeeIeHUe Cpellbl pacCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIHHOTO HMHIWKATOPA, BIWSHUE pPAa3INYHBIX (DaKTOpPOB Ha
CKOpPOCTb XMUMHYECKOM peaklMH, peaklMd HOHHOro oOMeHa,
KayeCTBEHHbIEC PEaKluu Ha Cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBHI,
Ha KaTHOH aMMOHHUSI, PeIIeHNe YKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMaM
«Meramney u «Hemeramib») B COOTBETCTBUM C MPaBUIAMHU TEXHUKU
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
o0Opy/lOBaHUEM;  TPEIACTABIATH  PE3yJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (oOpMe 3amuch YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBEIBOJIBI HA OCHOBE ATHX PE3YyJIhTaTOB

2.8

ChopmupoBaHHOCTh yMEHHI COONIOMATh TIpaBWia TOJIH30BAHUS
XUMHUYECKON MOCYyJI0l U J1abopaTOpHBIM OOOpPYJOBAHUEM, a TaKKe
npaBuiia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB

29

ChopMUpOBaHHOCT, ~ YMEHUN  XapaKTEpU30BaTh  XUMHYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHCIIOThI, aMMHUaKa, a TakXke CPOPMUPOBAHHOCTH MPEIACTABICHUN
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00 00muX HAy4YHBIX MPHUHIMIAX M SKOJOTUYECKHX MpobiieMax
XUMHUYECKOT0 IIPOU3BOJICTBA

XUMUS U KU3HB. PacyeTsl

3.1

ChopMupoBaHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpA, POJIM XUMUHU B TO3HAHUU
SBJICHWA TIPUPOIBI, B (POPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIbHON T'PaMOTHOCTH, HEOOXOIWMOM s
peIIeHUs] TPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM cpefie

3.2

CdhopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJTU3UPOBATh
XUMHUYECKYI0 MH(POpPMALMIO, MOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIMH, ceThb UHTEpHET U ipyTHe)

33

ChopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBWIa SKOJIOTMUECKU
1[€J1€CO00pa3HOro MoBeAEeHHUs] B OBITY U TPYIOBOU NIE€ATEIBHOCTH B
LEJSIX COXPAHEHHUS] CBOETrO 3/0POBbsl M OKPY’KAOUIEH HpPHUPOIHOM
cpensl

34

Oco3HaBaTh OMAacCHOCTb BO3JAEHCTBUS HA JKUBBICE OpPraHU3MBI
OIIPEIEIICHHBIX BEIIECTB, IOHUMas cMbIci okazarens [I/IK, moscHTh
Ha MPUMEpax CrnocoObl yMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3J/ICUICTBUS HA OPraHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUH MIPOBOJUTH BBIUUCIICHUS C
MCMOJIb30BAaHUEM TIOHATHUSL «MACCOBasi JOJIA BEIIECTBA B PACTBOPE»,
00BEMHBIX OTHOIICHWM Ta30B IPH XHMHUYCCKHUX PEaKIUIX, MACChI
BEIIIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TeryIoBoro ¢ dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChl
BEIIECTB, MPEBPAILCHUS U COXPAHCHUS SHEPTUU

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 TeopeTrdeckre OCHOBBI XUMHUHU
1.1 XUMUYECKH 3yeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAS

000109Ka. DHEPreTUYeCKre YypOBHU, MOAYpOBHU. ATOMHBIE OpOUTAIH,
s-, p-, d-anemenTbl. OCOOEHHOCTH pacHpeAesICHUS AJIEKTPOHOB IO
opOUTAISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IIEKTPOHHAS
KOH(UTypaLus aTOMOB
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1.2

[Tepnonnueckuit 3akoH u llepuoauueckas cucreMa XMMHYECKHUX 3JIEMEHTOB
.M. MengeneeBa. CBA3p nepuoauveckoro 3akoHa u Ilepumonmnueckoi
CUCTEMBI XUMHUYeCKUX 73neMeHToB JI.JMI. MeHneneeBa ¢ COBpEeMEHHOU
TeOpuel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
o rpynmnaMm M mnepuojaM. 3Ha4eHUEe MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HayKd

1.3

CtpoeHue BellecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJSpHAsE W MOJSpHAasi, MOHHAsA, MeTauinueckas). MoHbI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJIECHTHON XUMUYECKOU
cBs13U (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBsi3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemecrBa MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOIO  CTPOEHUA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [WIbl KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE W KOJJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBa B pacTBOPE

1.6

Knaccudukanus HEOPTraHUYECKHUX COCITMHECHHIA. Homenknarypa
HEOPTraHMYECKHX BEILIECTB

1.7

Xumuueckast peakuus. Kiaccuduxanus XAMUYECKUX  pEakIui
B HEOPraHWMYECKOM M OPraHMYECKOM XHWMHH. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMUYECKHUX
peaKkusax

1.8

CKOpOCTh peakiy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumble peakuuu. XUMHYECKOoe paBHoBecue. DakToOpbl, BIUSIOLINE
Ha COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipunnun Jle [larense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbie W CiaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PACTBOPOB BEIIESCTB: KHCIAs, HEUTpasbHas, IIEIOYHAs.
Peakiimu noHHoro oomena

1.11

OKHUCIMTENLHO-BOCCTAHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxkenne nHemeraisioB B Ilepuomnueckon cucrteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOECHHOCTH CTPOCHUS
aToMOB. PU3MYECKHUE CBOMCTBA HEMETAIOB. AJIJTOTPOIHS HEMETAJIIOB (Ha
npuMepe KUCiIopoa, cepol, hochopa u yriepoaa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHIINX HEMETA/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoma W KpeMHHUS) M UX COCAMHCHHH (OKCHIOB,
KHCIIOPOJICOICPIKAIUX KHUCJIOT, BOJOPOJHBIX CcoeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCIMHEHHIMA

23

Mertamibl. [Tonoxenune metamuioB B [lepuoandeckoil cucteMe XUMUYECKUX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTM CTPOEHHS 3JIEKTPOHHBIX
o0osiouek aromMoB MeTramwioB. OOue (Qu3nMueckue CBOMCTBA METAJLIOB.
CraBel METAJUTOB. DIIEKTPOXUMUYECKUH P HAPSKEHUM METaJIOB

24

XUMUYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATPHM, Kalvid, KaJdblUM,
MarHui, allfOMUHUAM, [IUHK, XPOM, JKEJI€30, MeJIb) U UX coeauHeHui. O0mue
CIOCcOOBI MOTy4YeHHs MeTauIoB. [[puMeHeHrne MeTamioB B ObITY U TEXHUKE

25

I'enetnueckas CBA3b HCOPraHN4CCKUX BCIIICCTB, IMPpHUHAIJICKAIINX
K pa3JIMYHBIM KJIaCCaM

XUMUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHUH BKOHOFI/ILIGCKOfI, BHCpFCTH‘IGCKOﬁ )51 HI/IHIGBOfI
6€3OHaCHOCTI/I, Pa3BUTHHU MCIOUIHWHBI. IlonssTue o HAaY4YHBIX MCTOOAX
ITO3HaHHU BCIICCTB U XUMHUYCCKHNX peaKuHﬁ

3.2

[IpencraBinenuss 00 OOMMX HAy4YHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJIyYeHUS] Ba)KHEUIIUX BEIIECTB. YEJI0BEK B MUPE BEIIECTB U MaTEPUAIIOB:
BAXHEHIINE CTPOUTEJIBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTEpHAJIbI,
KpPacKH, CTEKJIO, KepaMUKa, MaTEPHUAJIbl IS JJIEKTPOHUKH, HAHOMAaTEpHUabl,
OpraHUYeCKUE U MUHEPAJIbHbBIE YI00pEHUS

33

XuMusi U 310pOBbE UEIOBEKA: IMpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia O0E30MaCHOTO HMCIOJIB30BAHUS MPENapaToB ObITOBON
XUMUHU B TTOBCETHEBHOM JKU3HU
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