Pabouasi nporpamMmma no npeamery
XUMMUS (6a30BbIii ypoBeHb) 10—
11 xnace

Pabouass mporpamma mo ydeOHOMY mpeameTy «XuMus» (0a30BbI YpPOBEHB)
(npenMetHasa obnacTh «EcTeCTBEHHO-HAY4YHbIE MPEAMETHI») (ajiee COOTBETCTBEHHO —
nporpaMma IO XMMHH, XUMUS) BKIIIOYACT IOSCHUTEIbHYIO 3aIIUCKYy, COJEp)KaHUE
0o0y4eHuUsl, MJIaHUPYEMbIE PE3yJIbTaThl OCBOEHUS MPOrPaMMBbI M0 XUMHH, IIJIAHUPYEMBIE
pE3yJIbTaThl, TEMAaTHUECKOE JIAHUPOBAHUE.

[TosicHuTenbHas 3amucKa OTpakaeT oOlMEe LEeNH W 3aJa4d HU3yYeHUsS XUMUM,
XapaKTEPUCTUKY IMCUXOJOTUYECKUX MNPEANOChUIOK K €€ U3y4YEeHHI0 O0ydarolUMUcH,
MECTO B CTPYKType Y4YeOHOro IUlaHa, a TaKXe MOAXOAbl K OTOOpYy cojaepi aHusl,
K OIPEACIICHUIO IUIAHUPYEMBIX peE3yJbTaTOB M K CTPYKTypE€ TEMaTH4ECKOro
IUTAHUPOBAHMSI.

CopepxaHne O00y4yeHHUsT pacKpbIBaeT COJAEpKAaTEIbHbIE JIMHUHM, KOTOpPbBIE
npeiaraloTcs A 00sA3aTeIbHOTO0 M3Y4YEHMsI B KaKJOM KJIACCE HA YPOBHE CPEIHETO
o0111ero oOpa3oBaHus.

[InaHupyeMble pe3ysIbTaTbl OCBOEHHMS NPOrPAMMBbI 110 XUMHHU BKJIKOYAKOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3YyJIbTAThl 3a BECh IEpuoja OOy4YeHHs HAa YpOBHE
cpeaHero o0miero oOpa3oBaHus, a TaKXKe NPEIMETHbIE TOCTHKEHUS 00ydaroIlerocs
3a KaXKIbli ToJ 00yUYeHMUs.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE CpeaHEro ooimero obOpa3oBaHus pa3zpaboTaHa
Ha ocHoBe @enmepanpHOoro 3akona or 29.12.2012 Ne 273-®3 «O06 o0pazoBaHHH
B Poccuiickoit ®enepanmn», TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS (enepanbHON
oOpa3oBaTenbHOM mporpamMMmbl cpenHero oOmiero obpazoanus (POII COO),
npencraBieHHbIXx B deneparbHOM TOCYIapCTBEHHOM 00pa3oBaTElIbHOM CTaHAapTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHus y4yeOHOro mnpeaMera «XUMUS»
B oOpasoBarenbHbIX opranu3anusx Poccuiickoit denepalinu, peaqu3yoInUX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTPaMMBbl, M OCHOBHBIX MOJOXKeHU «CTpateruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanun Ha nepuon g0 2025 roma» (Pacmopspxenue
[IpaButennscTtBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0JIOB K pa3pabOTKe MpOorpaMMbl MO0 XUMHH, K ONPEISTCHUIO 00IIIeH
CTpaTteruu OOy4YeHUs, BOCITUTAHUS U Pa3BUTHS OOyYarONIMXCS CPEICTBAMH YYEOHOTO
npeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM  YpOBHE  COCTaBWJIU
koHuentyanpHbie monoxkeHus DOIOC COO o B3auMOOOYCIOBICHHOCTU IIEJIEH,
cCollepKaHUs, PE3yJbTaTOB OOyYeHHs] W TpeOOBaHWI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUMM ¢ AaHHBIMH TOJIOKEHUSMU TporpaMma Mo XuMmuu (0a30BBIA
YPOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT o00s3aTeNibHOE (MHBAPHAHTHOE) TIPEIMETHOE COJEpIKaHHE,
ONpeesieT KOJIMYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKU Ha Ka)JIOM dTare
M3Y4YEHUS MPEAMETa, TMPeIyCMaTPUBACT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U



pacrpeneneHus ero no KiiaccaM, OCHOBHBIM pas3zenaM U TeEMaM Kypca;

na€T MPUMEpPHOE pacrpeiesieHue y4eOHbIX YacoB MO TEMAaTUYECKUM pasjesam,
PEKOMEHAYET MPUMEPHYIO IMOCIEAOBATEIbHOCTh HW3YUYEHHSI OTIEIBHBIX TEM Kypca
C YYETOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU Y4EOHOTO Mpolecca,
BO3pACTHBIX 0coOeHHOCcTel oOyvaromuxcs 10—11 kimaccos;

JAa€T METOAMYECKYI0 HWHTEPIPETALHIO ILEJNIe H3yYeHHs IpEIMETa Ha YpPOBHE
COBPEMEHHBIX  INPHUOPUTETOB B CHUCTEME CpeaHero oobmero  oOpa3oBaHUA,
COJIEP/KATEIIbHOM XapaKTEPUCTUKH IUIAHHUPYEMBIX pPE3YyJIbTATOB OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNbHOM MpOrpaMMbl CpeAHEro oO0imero oOpa3oBaHusi (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-IIO3HABATEILHON
NEeATENbHOCTH OOy4Yarolmlerocss MO OCBOCHHIO cojepkaHua mnpeamera. Ilo Bcem
Ha3BaHHBIM TMO3UIIUSIM B TMporpaMMe [0 XUMHUHU COOJIIOJIEHa TPEeEeMCTBEHHOCTh
c (enepanpHOil pabodeil MporpaMMoOil OCHOBHOTO OOIIET0 0Opa3oBaHUS MO XUMHUU
(mms 8-9 xmaccoB 00pa3oBaTEIBHBIX OPTaHU3AINNA, 0A30BbIN YPOBEHB ).

Xumuyeckoe oOpa3oBaHHE, IOJIYy4yaeMOE€ BBITYCKHUKaMH 0OIIe00pa3oBaTeabHON
OpraHu3alliM, SIBJIIETCA HEOTHEMIIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO CITY>KHUT
3aBepUIAIONIMM JTAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUYEBBIX LEHHOCTEH, MPUCYIIMX LIEJOCTHOW CHCTEME XHMMHYECKOro OOpa3OBaHMS.
OTH LICHHOCTH KacaroTCs O3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS
U oO0mmel KyJnbTyphl 4YeJlOBEKa, a TaKXKe 9KOJIOTUYECKU 000CHOBaHHOTO
OTHOLIEHUSI K CBOEMY 3JO0pPOBbIO W MPUPOJIHON cpene. Peanmusyercs XumHuuecKoe
oOpa3oBaHHe OOy4arOUIMXCS HAa YPOBHE CPEAHEro OO0IIEero 0O0pa30BaHHS CPEACTBAMU
yuyeOHOro npeamera «XUMHs», COIEpPKaHHWE U MOCTPOCHHE KOTOPOTO OIpENIEICHbI B
[porpaMme Mo XUMHHU C Y4€TOM CHelUu(PUKN HAyKH XUMUH, €€ 3HAYEHUS B MO3HAHUU
OpUpOABl M B MaTepUATIbHOM >KM3HH OOIIECTBA, a TakkKe C Y4ETOM OOIMUX IIesen
Y MIPUHLUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO OOIIEro
obOpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu (HOPMHUPOBAHUU
coliepKaHUsl TIpeAMeTa «XHUMHS» YUYTEHBI CIEAYIOIINE TMOJOXKEHUS O Crlenuduke u
3HAYEHUHU HAYKU XUMUHU.

XuUMHSI KakK DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WIrpaeT oOcoOyr poJib
B COBPEMEHHOM IMBWIM3ALIMU, B CO3/JaHUM HOBOW 0a3bl MaTEpHAILHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMHPOBAHHE pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LIEJIOCTHOTO TPEJCTABICHUS OO0 OKpYXarolleM MHpEe Kak O €IUHCTBE
OpUpPOABl W 4YEJIOBEKa, KOTopoe (GOpMHUpPYETCS B XUMUUM Ha OCHOBE NOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOUIETO MHpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOAEHCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMHu, XHUMHs cCTaja
HEOTHEMJIEMON YacCThI0O MHUPOBOM KYyJIbTYphl, HEOOXOJMMBIM YCJIOBHEM YCIICIIHOTO
TpyJa M SKU3HHM Kaxaoro uwieHa oOmiectBa. CoBpeMEHHass XUMHUS KakK Hayka
co3uaTeNbHasl, KaKk HayKa BHICOKMX TEXHOJOTU HaIMpaBlieHa HA PEIICHHUE TI00aTbHBIX
mpoOJieM yCTOMYMBOTO pa3BUTHS UEJOBEYECTBA — CBHIPbEBOM, HDHEPIETHUECKOM,
MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHBbI 37J0POBBA.



B coorBerctBUM ¢ OOMIMMU MHENSIMH M MNPUHIUIAMUA CpPEJHEro OOIIero
oOpaszoBanms coaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBI YpPOBEHb
U3Y4YCHUS]) OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HeOOXOUMYIO MM JIJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENIHOTO BKJIFOYEHHS B )KU3Hb COLIMYMA, MPOAOJDKEHUSI 00pa30BaHUs B Pa3IMUHBIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMUEH.

CocTaBngiomuMu  mpeaMera «XuMUs» — SBISIOTCA  0a30Bble  KYypChl — —
«Oprannueckas xumus» #u «OOmas W HEOpraHWYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHWM 10 HEOPTaHWYECKON XWUMHUHU (C BKJIIOYEHHWEM 3HAHWUK M3 OOmed XUMHUH) H
OpraHn4ecKkom xuMuHu. POpMHpPOBAHME [AHHOW CHUCTEMbl 3HAHMM IIPU HU3YyUYECHUHU
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3us BEILECTB
Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IporpaMMe MO XHMHM Ha OCHOBE
CHUCTEMHOTO MOAXO0/a K U3YUYEHUIO0 YYeOHOro Mareprana u o0yCIOBIIEHA HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPENENEHHBIX TEOPETHMUECKUX YPOBHsX. Tak,
B KypC€ OpPraHMYECKOW XMMHUH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHHSI OPTaHMUYECKUX COCAMHEHMH, a TAaKK€ HAa YPOBHE CTEPEOXUMHUYECKHUX
U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHM BemlecTB. CBeleHHs 00 H3ydaeMbIX B
Kypce BEIECTBaX JAIOTCA B PA3BUTHH — OT YTIIEBOAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHmyeckod XWUMHHM IIOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIbHBIC
IOPEICTABICHUS O XUMHYECKOM CBSI3U, KIACCHU(PHUKAIMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMUUYECKOU PEAKLIUH.

[fon HOBBIM yrjom 3peHuss B npeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3yYEHHBIM Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU MaTeprall U (PAKTOJIOTUYECKHE CBEACHHS O BEUIECTBAX U XUMHUUYECKON
peakuuu. Tak, B wyacTHOocTH, B Kypce «OOm@as # HeopraHudeckas XHUMH)
oOy4aromuMcsl  TPEeAOCTaBISETCS BO3MOKHOCTb OCO3HATh 3Ha4YCHUE
MEPUOJIMYECKOTO 33aKOHA € OOLIETEOPETUYECKUX M METOAOJOTMYECKHX IMO3ULIUMI,
rIIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKITMI 3TOro 3aKoHa — OT 0OoOmatomen
710 OOBSICHSIIOLLEH U TPOTHO3UPYIOMICH.

Envnas cucremMa 3HaHUKA O BAXKHEUIIMX BEIIECTBAX, MX COCTaBE, CTPOECHHUH,
CBOMCTBaX M NPUMEHEHUHM, & TAKXKE€ O XUMHUYECKUX PEAKUMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHus JomnoyHseTcs B Kypcax 10 m 11 ximaccoB aneMeHTamMu
collepKaHusl, UMEIOIUMHU KyJIbTYPOJIOTHYECKUI U MPUKIIAJHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUHU C APYTUMHU HayKaMU, paCKpbIBAIOT €€
pOJib B TO3HABATEIbHOM M TMPAKTUUYECKOW NEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIMTAHUIO YBAXEHHsI K MPOIECCYy TBOPUYECTBA B OOJACTH TEOPUM U MPAKTHUECKUX
OPWIOKEHUH XMUMHUH, TTOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOILECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPoOJIeMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKA OCMBICITUBATD
nH(}OPMAITHIO U IPUMEHSTH €€ JIJIs TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoMm coaepkaHue ydyeOHOTro
npeaMeTa « XUMHUS» JTaHHOTO YPOBHSI M3YYCHHS OPHUEHTHPOBAHO Ha (OPMHPOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JIJIsi MOHUMaHWs (DUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IUHCTBO HEOPraHMYEeCKOr0 U OpPraHMYecKOro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEHIECTB MX COCTAaBOM M CTPOCHHEM, ITO3HABAEMOCTH
OPUPOAHBIX SABJICHUM MyTEM AKCIIEPUMEHTA U PEIICHUs] TPOTUBOPEUHM MEXTY HOBBIMU
dakTaMu W TEOPETHYECKUMH TPEINOChUIKAMH, OCO3HAHWE POJU XHMHH B PEHICHUHU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOJeM COepeKeHUs IHEPTeTUUECKUX PECYPCOB,
CBIPbS, CO3/ITaHUSI HOBBIX TEXHOJIOTHM U MaTepPUaIOB.

B nnane pemieHus 3ajiad BOCOUTAHUSA, Pa3BUTHUS U COLMAIM3ALUUA OOYyYaIOMIUXCS
OPUHATBIE TPOTPaMMOM IO XUMHHM TMOJXOAbl K ONPEACICHUIO COJEpkKaHUA U
MOCTPOCHUSI TIPEIMETa MPEAYyCMATPUBAIOT (POPMUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX
NEeUCTBUM, HMEIMMX 0a30BO€ 3HAYEHUE JUIS PA3JIUMYHBIX BHUJIOB JCSATEIBLHOCTH:
perieHus: mpooOsieM, MOMCKa, aHaiu3a U 00paboTKM MHGOPMAIUU, HEOOXOIUMBIX IS
MPUOOPETEHUSI  ONbITa MPAKTUYECKOM UM HMCCIEAOBATENbCKOU  JIEATEIIHbHOCTH,
3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUU XUMUMU.

B nmnpaktuke mnpenogaBaHus XWMHUM KakK Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUsI TaKk M Ha YpPOBHE cCpeaHero oOiero oOpa3oBaHUs, MPU ONPEEICHUU
COJICP)KATEIIbHOM  XapaKTepUCTUKU IeJed H3y4YeHUsT NpeAMEeTa HalpaBJICHUEM
MEPBOCTETICHHON 3HAYUMOCTU TPAAUIMOHHO MpuU3HAETCs (PopMHUpOBaHUE OCHOB
XUMHUYECKOM HayKu Kak oO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MNPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUN KyJbTypbl. C
METOANYECKOW TOYKHA 3pEHUS TaKOM NOAXOJ K OIPEHEICHUIO IENE W3y4YEHHUs
IpeIMETa SBJISICTCS BIIOJIHE OTIPABIAHHBIM.

CoriacHO TaHHOW TOYKE 3PEHUS TJIABHBIMU LETISIMU U3YUYEHUS TIPeAMeETa « X UMUSDH)
Ha 0a3oBoM ypoBHe (10-11 ki1.) sBHSAIOTCS:

dbopMUpPOBAHUE CHUCTEMbl XHMHUUYCCKHUX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOUW KApTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHUSA,
dbyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE S3bIKAa HAYKH, YCBOCHHUE U
MOHUMAHHUE CYIIHOCTH JOCTYIIHBIX OOOOIIEHN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOoBaHWEe U Pa3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOAAaX ITO3HAHMS
BCIIECTB W XUMHUUYCCKUX PEaKlMi, HEOOXOTUMBIX JJIsI TPUOOPETCHHS yMEHUM
OpPUEHTUPOBAThCA B MHpPE BEIIECTB W XUMHUYECKUX SIBICHUW, HMEIOIINX MECTO B
MPUPOJE, B MPAKTUYECKOW U TOBCETHEBHOM )KU3HMU;

pa3BUTHE YMEHUN U CIOCOOOB JESATEILHOCTH, CBSI3aHHBIX C HAOJIOJICHHEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TIpaBuil 0e30MacHOTO
oOpallleHusl C BEIIECTBAMM.

Hapsiny ¢ »3TuMm coxmepxaTenbHas XapaKTEepUCTHKA Ielied W 3a7ad HW3y4eHUS
npeaMeTa B MporpaMme Mo XMUMHUU YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU



C HOBBIMU IIPUOPUTETAMM B CHUCTEME cpeaHero ooOuiero ooOpazoBaHus. CeronHs
B NPENOJaBaHUM XUMHUU B OOJIBIIEH CTENEHU OTAAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHusl OOy4eHHs, OPUEHTUPOBAHHOM Ha IMOATOTOBKY BBIIYCKHHMKA
OI0IIe00pa30BaTENbHON  OpraHu3alliy, BIAJACIONIET0 HE HAa0OpOM 3HaHUH, a
(YHKIIMOHAJIBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHUSAMHU aKTHBHOTO
[OJyYEHUS 3HAaHUM U MPUMEHEHUS UX B PEAIbHOM MKU3HU AJI PELICHUs IPaKTUYECKUX
3az1ay.

B 5Toll cBA3M NpH U3ydeHMH NpeaMmeTa «XUMHsD» JTOMHHHUPYIOIIEEe 3HAUEHHE
MPUOOPETAIOT TaKue IeNIM U 337a4H, KakK:

ajanrtanus 0OyJaromMXcsi K YCIOBHSM JMHAMHYHO DPAa3BUBAIOILIETOCS MHUpA,
(opMUpOBaHNE MHTEIJIEKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

(dbopMHpoBaHrE y 00YYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOINX YHUBEPCATbHOE 3HAYCHHE JIS PA3IMYHBIX BHIIOB JEATEIHHOCTHU: PEIICHHS
npobieMm, TOMCKa, aHaiau3a W o0paboTku  MHPOpMaNUU,  HEOOXOIUMBIX
JUTS IPUOOPETEHUS OTIBITA IEATEIHHOCTH, KOTOPAst 3aHUMAET BaXHOE MECTO B ITO3HAHUHU
XUMHH, @ TakXKe A OLEHKU C MO3MLIMKA SKOJIOIMUecKOd O€30MacHOCTH XapakTepa
BJIMSIHUSI BELIECTB M XUMHYECKHMX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U IMPHUPOJHYIO
cpeny;

pa3BUTHE [I03HABATEJbHBIX HMHTEPECOB, WHTEUIEKTYalbHbBIX M TBOPYECKHX
CIIOCOOHOCTEN O00yyaroIUXCcs: CIOCOOHOCTH CaMOCTOSATEIbHO MPUOOpPETaTh HOBBIE
3HaHUA [0 XMMHUHU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMM, HCIIOJIb30BAThH
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTUHU Uil TMOUCKAa W aHajdu3a ydeOHOW u
HAyYHO- OMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHHE U pa3BUTHE Yy OOYYArOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBINJICHHSI, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOAMMBI, B YACTHOCTH, MpPU IUIAHUPOBAHMM U TPOBEACHUH XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIHUTaHHE y  oOywaroummxcs  yOeXAEHHOCTM B T'YMaHUCTHYECKOH
HANPaBIIEHHOCTH XUMUHU, €€ BaXHOW pOJUM B pEHICHHH TJI00ANBHBIX MpoOIeM
paloOHAIBHOIO MPUPOJIONOIL30BAHMS, MOMOJIHEHHUS HHEPreTHUECKUX PECYypCoB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEepexHOTro
OTHONICHUS K TIPUPOJIE W CBOEMY 3J0POBBIO, a TaKXkKe MPUOOPETEHHs OIbITa
WCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUW JUIA TMPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsAX, CBA3AHHBIX C XUMHUYCCKUMHU SIBJICHUSIMHU.

[Menn u 3agauM  M3ydeHUs MpeaMeTra «XUMHUS» MOJIYYUSIH MOAPOOHYIO
METOJIMYECKYI0 HMHTepIperaunio B paszaene «[lmanupyemble pe3ysbTaThl OCBOCHHS
IpOrpaMMBbI TI0O XUMUU», OJarogaps yeMy oOecreueHo YETKOe MPEACTaBICHUE O TOM,
KaKue 3HaHUS U YMEHHUS UMEIOT MpsSMOE OTHOUIEHHE K peaju3aldd KOHKPETHOM
LEJH.



B y4yebHOM maHe cpemgHero oOiiero oOpa3oBaHUs MpPEeIMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB IIPeAMETHON 0071acTh « ECTeCTBeHHO-HAYYHBIE TPEIMETHI.

OOIee YKCIO YacoB, PEKOMCHJIOBAHHBIX I W3y4eHUS XUMUM — 68 4acos:
B 10 xnacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B HeZel0).

COJIEP)KAHUE OBYYEHM

10 KJIACC

Teopernyeckne 0CHOBBI OPraHU4eCKOH XUMUH

[Ipenmer opraHMyeckoi XWMHUHU: €€ BO3HMKHOBEHME, Ppa3BUTHE U 3HAUYCHUE
B MOJYYEHHH HOBBIX BEIIECTB M MaTepHAOB. TeopHs CTPOEHUS OPraHUYECKHX
coenuHeHnii A.M. bytiepoBa, €€ ocHOBHbIE MoNOkeHUsA. CTpyKTypHbIE (POpPMYIIbI
OpraHUYecKuX BeulecTB. ['omosorusi, n3oMepusa. XUMHUYECKas CBS3b B OPraHUYECKUX
COEIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccuukalMu oOpraHudyeckux BemiecTB. HomenknaTypa
OpraHUYEeCKUX COCIUHEHUH (CHUCTeMaTH4YecKas) U TPUBUAIbHbIE HA3BaHUS BaXKHEHIIMX
IIPEICTaBUTENEN KIIACCOB OPraHUYECKHUX BELIECTB.

IKCIEepPUMEHTAIbHbIE METOIbI H3y4YeHHsI BellleCTB M UX NMpeBpalleHuii

O3HakoMJICHHE C OOpa3llaMu OpraHMYECKHUX BEIICCTB M MaTephajlaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAOIOJIEHUE U OIMCaHUe
JIEMOHCTPAITMOHHBIX OTIBITOB IT0 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB ITPU HarpeBaHUU
(1aBneHue, 0OyrIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKU psifl. MeTaH U 3TaH — NpocTeulne
MPEJCTABUTENN AJIKAHOB: (DU3NYECKUE U XMMHUECKHE CBOMCTBA (PEaKIUU 3aMEIICHUS U
rOpeHus), HaXOXKJACHHUE B MPUPOJIC, TTOTYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKUW psii. ODTUIEH U MPOINUIEH —
MPOCTENIINE MPEACTABUTENIN AJIKEHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA (peakinuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpaTallUM, OKHUCJICHUS W TOJIMMEPHU3AIUN),
MOJIyYE€HUE U IPUMEHEHUE.

Ankaauensl: OyrtamueH-1,3 u wmeTunOytanuen-1,3: cTpoeHue, BaKHEUIIME
XUMHUYECKUE CBOMCTBa (peakiusi mnoiauMmepusanuu). IlodydeHne CUHTETHYECKOTO
KayuyKa U PEe3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN Psii. AICTHICH —
MPOCTEUIINI MPEJCTABUTEIh aJKUHOB: COCTaB, CTpOEHUE, (PU3NYECKUEe U XUMHUYECKUE
CBOMCTBA (p€aklUM THUIPUPOBAHUS, TaJOTCHUPOBAHMS, THUJpATALMH, TOPEHUS),
MOJTy4YEHHE U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (GU3MYECKHE U XHUMUYECKHE CBOMCTBa
(peakuuu rajJoreHMpoBaHUS W HUTPOBAHHUA), MOJYy4YeHHE W NpUMEHEeHHe. 710.1yon:
cocmas, cmpoenue, usuieckue u XumMudecKue ceolucmea (Peakyuu 2ai02eHupo8anHus u
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HumpoeaHuﬂ), nojgyienue u npumeHeHue. ToKCUYHOCTH dpCHOB. I'eneTuueckas CBSI3b

MCKAY YyIJICBOAOpOAaMHU, ITPUHALICKAIINMHA K PA3JIMYHBIM KJIACCaM.

! Kypcusom B TekcTe BBINENEHBI 3JIEMEHTH CONEPKAHUA Y4eOHOrO MaTepuana, KOTOpBIC
M3YYal0TCS B O3HAKOMUTEIHLHOM IUIAaHE W HE BKJIIOYAIOTCS B COCTAaB IMPEIMETHBIX PE3yJbTaTOB OCBOCHUS
®OIT COO Ha 6a30BOM ypOBHE.



[TpupoHbIE UCTOYHUKHU YTIIEeBO0pOI0B. [IpupoaHbIil ra3 U momyTHbIE He(TAHBIE
razel. Hedts m e€ mpoucxoxmenuwe. CrocoObl mepepaboTku HePTH: TEperoHKa,
KPEKUHT (TEPMUYECKHM, KaTATUTUISCKUH), muposn3. [IpoaykTel nepepaboTku HEPTH,
UX MPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITy. KaMEHHBIH yroyib W MPOIYKTHI €ro
nepepadoTKH.

JKCIEPHUMEHTAIbHbIEC METOAbI H3y4YEHHS BeleCTB M X NPeBpalleH Uil

O3HakoMJIEHHE C 00pa3llaMH IUIACTMAcC, KaydyKOB M PE3UHBI, KOJJIEKIUU
«Heptp» u  «Yroap»,  MOAECTUMPOBAHHWE  MOJEKYJT  yIJIEBOAOPOAOB  H
raJIOr€HONPOU3BO/IHBIX, TIPOBEACHUE NMPAKTHYECKOH padoThl: MOIyUYEHHE STHICHA U
M3y4YEHHE €T0 CBOUCTB.

PacuéTHble 3agaun

Bbluncienys o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA
MCXOJIHOTO BEILECTBA WJIM MPOAYKTAa PEAKUUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOI'O U3 UCXOAHBIX BEUIECTB WM IPOJYKTOB PEAKIIH).

Kucaopoaconepxamue opranudeckue coeMHEHUs!

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOMI U 3TaHOJ: CTPOEHUE, (PUBHUECKUE U
XUMHUYECKHME CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJUIaMH, TajJOr€HOBOJOPOJIaMH,
ropeHue), npuMeHeHrne. BoaopoaHbie CBSA3M MEXAy MOJIEKYJIaMHu crupToB. JleiicTBue
METAHOJIa ¥ ATAHOJIAa HAa OPTaHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHI. DTUICHIIMKOJb U TNIMLEPUH: CTPOCHHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO WHIEJIOYHBIMM METaJUIAMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHbIE CIUPTHI). JeificTBUe Ha opraHu3M 4yenoBeka. [IpumeHeHue
[JIMIEPUHA U DTUJICHTIIUKOJIS.

®deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenne denomna.

Anpaerunpl U kemownsl. DopManbleruj, aleTalbIErua: CTpoeHue, (PU3nIecKue u
XUMHUYECKHE CBOMCTBA (pEakUUU OKHUCIECHHS M BOCCTAHOBJICHMS, Kau€CTBEHHBIE
peaKkinu), TOJIyYeHHE U PUMEHEHHE.

Ayemon: cmpoenue, gusuyeckue u xumuieckue ceouUcmea (peaxyuu OKUCIeHUs U
80CCMAHOGNIEHUS), NOSYYEHUe U NPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCyCHas
KHUCIIOTBI: CTpO€HHue, (pU3MUecKre M XUMHYECKHE CBOMCTBa (CBOWCTBA, OOIIME IS
KJlacca KHUCJIOT, peakius dTepuduKanum), nojrydeHue u npuMmeHenue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIMN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJu
BBICILIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE.

CrnoxxHble >QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['uapomms xxupos. [Ipumenenue xxupoB. buomornueckast posib KUPOB.

VYrneBonpl: cocta, Kiaccu(UKanus YIrJIeBOJIOB (MOHO-, IU- U TOJIMCAXapHJIbl).
['moko3a — mpocTedinuii MOHOcCaxapuj: OCOOEHHOCTH CTPOEHHUS  MOJIEKYJIbI,
dusznueckne M XUMHYECKHE CBOMCTBa (B3ammonerictBue ¢ ruapokcuaoMm meau(ll),
OKHCJIEHME aMMHUa4yHbIM pacTBopoM okcuja cepedpa(l), BoccranoBieHue, OposkeHue



TJIFOKO3b1), HAXOXKACHUE B MPUPOJIE, TPUMEHEHUE, OMoornyecKast poiab. @OTOCUHTES.
®pyKTO3a KaK U30MEp TITFOKO3bI.

Caxapoza — npeocmagumenvb OUCAxapuoos, 2UOPOaU3, HAXOHCOeHUe 8 Npupooe u
npumeHerue.

Kpaxman u memnono3a Kak HOpupojHbie mnonumepbl. CTpoeHue Kpaxmaia u
1EJUTIONI03b1. DU3HUYECKHE M XUMHYECKHIE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBCHHAS
pEaKIus C HOJOM).

JKCINEePUMEHTAIbHBbIC METOAbI M3Y4Y€eHHS BELIeCTB M MX NIPeBpalleHu il

[IpoBenenre, HAOMIONCHUE W OMHWCAHHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, Ka4yeCTBEHHbIE pEAKIMM OJHOATOMHBIX CHUPTOB (OKUCJICHHE H3TaHOJa
okcunoM Menu(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJICHCTBUE TJIMIEPUHA C
ruapokcuiom Menu(ll)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rugpokcumom menu(Il), B3ammopeilcTBHE KpaxMmalia €  HOJOM),
MPOBEJICHUE MPAKTUUECKONU PadOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3agaun

Bbluncienrs: 1o ypaBHEHUIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBa
UCXOJHOTO BEILIECTBA WJIM MPOAYKTa pEeaKIMH 110 HU3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OAHOTO M3 UCXOAHBIX BELIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcoiepKaiue OpraHnvecKne coenHeHust

Amunvl. Memunamun u aHuiuH: cocmae, cmpoeHue, Quauyeckue u Xumuieckue
ceolicmea (2openue, 83aumooeticmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHuyYecKHe coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riauliuHa). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.

benku kak TpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpHYHAS ¥ TPETUYHAS CTPYKTypa OelkoB. XUMHUYECKHAE CBOMCTBA OCITKOB: THAPOIIH3,
JIeHATypallvs, KaueCTBCHHBIC PEaKIIMU Ha OCJIKH.

JKCIEPUMEHTAJIbHbIC METO/AbI H3y4YEHHS BeleCTB M X NPeBpalleH il
Habnrogenne u omnucaHue AEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OeIKoB
IpU HarpEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB.

BroicokomosiekyJIsipHbIE COeTUHEHNS

OCHOBHBIC TIOHSTHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUM: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpHU3alluu, CPEAHSS MOJICKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHS.

IInacmmaccol  (noausmunien, NOAUNPONUNEH, NOAUGUHUTXIOPUO, HNOAUCHUPOIL).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHoswvili, XJ10pONnpeHosvli U
usonpeHoswlil). Bonokua: HamypanivHele (XJIO0NOK, ulepcmv, WENK), UCKYCCMBEHHbIe
(ayemamHoe 80JI0KHO, BUCKO3a), CUHMemuyeckue (KanpoH u 1aécam).



JKCHepUMeHTAIbHbIE MeTO/Ibl M3YUeHHsI BelleCTB M UX NpeBpalleHui
O3HakoMIIeHHE ¢ 00pa3uaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbie CBA3H

Peanmsanuss MEXNpEeIMETHBIX CBS3€M NPU M3YYEHUHM OPraHMYECKOM XUMUU
B 10 Ky1acce oCyLIECTBISETCSA Yepe3 UCMOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX
MOHATHM, TAK W TOHATHUM, SBISIONIMXCS CUCTEMHBIMM JUIS OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHBIE TOHATHUSA: SIBJICHHME, HAy4YHBIH (DaKkT, THUIOTE3a,
3aKOH, TEOpHsl, aHaJINW3, CUHTE3, Kilaccuukamus, NEepUOIUYHOCTb, HAOJIIOJICHUE,
M3MEPEHNE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

dusuka: Marepus, JHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, YJHEPTETUUECKUN
YPOBEHb, BELIECTBO, TE€JNO, OOBEM, arperarHoe COCTOSHUE BELIECTBA, (PU3NYECKHE
BEJINYMHBI U €JUHULIBI UX U3MEPEHMUS.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHu3Me,

(poTocuHTE3, OMOJOTNYECKH aKTUBHBIE BELIECTBA (OCJIKH, YTIEBOIbI, XKUPBI,
(depmenTsl). 'eorpadusi: MuHepayibl, TOpPHBIE IIOPO/BL, ITIOJIE3HBIE UCKOIIaeMBbIE,
TOILJIUBO,

peCypCHI.

TexHOoJIOrus: NMUILEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MUTAHUS, MOIOIIHE
CPEACTBA, JIEKAPCTBEHHBIE W  KOCMETMYECKHE IpenapaTrbl, MaTepuanbl M3
VCKYCCTBEHHBIX U CHUHTETHUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0CHOBbI XUMUM

XUMHUYECKHI dJeMeHT. ATOM. fAapo aroma, U30TOMBI. DIEKTPOHHAs 00O0JIOYKA.
DHEPreTUYeCKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- 3JICMEHTHI.
OcobOeHHOCTH pacipeneNieHus SJIEKTPOHOB MO0 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBbIX
YETHIPEX MEePUOAO0B. DIEKTPOHHAS KOH(UTYypalrsi aTOMOB.

[Tepuonnueckuii 3axkoH W Ilepuomnyeckass CUCTEMAa XHMHUYECKHUX JJIEMEHTOB
.. MengeneeBa. CBsi3b MNepUOAMYECKOr0 3akoHa U Ilepuogmyeckoid CUCTEMBI
xumudeckux 3iemMeHToB J[.1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHHUSI AaTOMOB.
3aKOHOMEpPHOCTH W3MEHEHHS CBONCTB XUMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPyIIaM M NEpUoAaM. 3JHAYCHUE MEPUOIAYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHnue BelecTBa. XUMHUYECKast CBsI3b. BUIbI XUMHYECKOM CBSI3U (KOBaJICHTHAs
HETIOJSIpHAsE W TOJsipHasi, HWOHHAS, MeTauinyeckas). MexaHu3Mmbl 00pa3oBaHUS
KOBAJIECHTHOM XMMHMUYECKOU CBs3U (OOMEHHBIA U JOHOPHO-aKUENTOpHbIN). Bogopoanas
CBsI3b. Bal€eHTHOCTH. DJIEKTPOOTPUIATEIBLHOCTh. CTENeHb OKUCIECHUS. MIOHBI: KaTHOHBI
Y QaHUOHBI.
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BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKCTBA BELIECTB
OT THIIA KPUCTAJUIMYECKON PEIIETKY.

[lonsiTne 0 pauMcHEepcHBIX cuUcTeMaxX. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10151 BEILECTBA B PACTBOPE.

Knaccudukanus HeopraHnyeckux coeanHeHuid. HoMeHkaTypa HEOpraHu4eCcKuX
BELIECTB. |'eHeTHueckas CBSA3b  HEOPraHMYECKMX  BELIECTB, IMPHUHAIIEKAIINX
K Pa3JIM4HbIM KJIACCaM.

Xumuueckas peakius. Kimaccupukanuss XuMAYECKUX peakIui B HEOPraHUYECKOM
U OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHUS MacChl BEIECTB, 3aKOH COXPAaHECHHs U
IIPEBPAILECHUS SHEPTUN NIPU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3InyHbIX (axTopoB. OO6paTtnMmble
peakuuu. XuMHA4YeCKoe paBHOBecUE. DAKTOPEHI, BIHSIOMINE HA COCTOSHUE XUMHUYECKOTO
paBHOBecus. [Ipuanun Jle [laTense.

OnexTponutnyeckas auccouuanus. CunbHble U cialble 3nekTpoauTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KHCHAs, HEWTpaipHasd, IienouyHas. [lowamue o
goodopoornom nokazamene (PH) pacmeopa. Peakumu wonHoro oOMmeHa. [uoponus
HEOp2aHU4ecKux u Op2anuyeckux 6eujecms.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [lowamue 00  snexkmponuze
pacniasos u pacmeopos co.el. 1lpumenenue snekmpoausa.

JKCNePUMEHTATbHbIE METOIbI M3Y4YeHHSsI BeleCTB U UX MpeBpalleHuii

HemoHctpanust Ttabmui «llepuoguueckass cucremMa XHUMHUYECKHX — DJIEMEHTOB
JI.. MeunneneeBay, HU3ydeHHE MOJCJICH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHUE
U ONUCAHUE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3OXKEHUE MEPOKCHUIA
BOJOpOJa B TMPUCYTCTBUM KaTallU3aTOpa, OIPEIEICHUE CPEllbl PAacTBOPOB BEIECTB
C MOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIMM WOHHOIO OOMEHA), MPOBEJICHUE
paKTUYeCKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKuum».

PacuérHbie 3agaun
Pacuétsl 110 ypaBHEHUSIM XUMHUYECKUX PEAKIMI, B TOM YHUCJIEC TEPMOXUMHUUYECKHUE
PACYETHI, PaCUYETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBast 10JIS1 BEIIECTBAY.

Heoprannueckasi xXuMus

Hemeramnel. Tlonoxenue HemeTaiuioB B Ilepuoauyeckoil cucTeMe XUMHYECKHUX
anemenToB /.M. MeHnneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOWCTBA
HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (Ha MpUMEpE KHUCIopoja, cephl, gocdopa u
yriepoza).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriaepoga U KpeMHHUS) U UX COCTMHEHHH (OKCHIOB, KHCIOPOCOACPKAIIIX
KHUCJIOT, BOJOPOJIHBIX COCTUHEHUN ).

[IpuMeHeHnEe BaKHENIINX HEMETAJVIOB U KX COCIMHECHUU.
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Meramnel. Ilomoxkenue wmerawuioB B llepuomuueckor cUCTEME XUMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB.  OOmue  ¢usmdyeckue cBoiicTBa  MeTauioB. CIuiaBel  METaJIOB.
DNEeKTPOXUMHYECKHUI Pl HATPSKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HAaTpU, KaJlUid, KaJlblIMil, MarHUM,
AITIOMHHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHMII.

OO6mue criocoObl ToNyueHusi MeTauioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumst om koppo3uu. IIpuMeHeHre MeTaIOB B OBITY M TEXHHKE.

JKCINEePUMEHTAIbHbIC METOAbI M3Y4Y€eHHS BELIeCTB M UX NpeBPalleHuil

N3ydenne koyekiuu «MeTauibl U CIIaBb», 00pa3ll0B HEMETAJJIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOACHUE U OMNHCAaHUE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHIA aTIOMHUHHMS C pPacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEaKI[M1 Ha KATHOHBI METAJLJIOB).

PacuérHblie 3agaun

Pacuérbl Maccel BemiecTBa WM 0ObEMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UM 00bEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLUU BEIIECTB, PaCUETHI
Macchl (00bEMaA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLUHU, €CIU OJHO W3 BEILECTB
UMEET MPUMECH.

XHMMHUA 4 )KU3Hb

Ponp xumuum B 00ECIEUEHUH HSKOJOTHYECKOM, HHEPreTUUYECKOW M MHIIEBOMN
0€30I1aCHOCTH, Pa3BUTHH MeIUIIUHBL. [IOHITHE 0 HAYYHBIX METO/IaX IMO3HAHUS BEIICCTB
Y XUMUYECKUX PEAKIUH.

[IpencraBiennss 00 OOMIMX HAYYHBIX MPHUHIIUIIAX ITPOMBIILICHHOTO IOJYYEHUS
BaXKHCHUIIINX BEIICCTB.

YesmoBek B MHUpE BEIIECTB U MAaTEPHUAJIOB: BAKHEUIIIME CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE  MaTepualibl,  KpackKh, CTEKJI0, KepaMHKa, MaTEpUaIIbI
JUTSL JIEKTPOHUKU, HAHOMATEPHUAJIbl, OpPraHUYECKUE U MUHEPAJIbHbIC YA00PEHUS.

XuMHSIT W 3J0pPOBbE YEIOBEKA: TMpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBujia OCE30MaCHOTO MCIIOJIB30BAHHUS IIPENapaToB OBITOBOM XHMHH
B IIOBCEHECBHOM »KH3HU.

MesknpeaMeTHbIe CBA3U

Peanuzanuss MeXNpeIMETHBIX CBSI3eM MpU M3ydYEeHUU OOIIe M HEeopraHU4eCcKOu
xuMuH B 11 Kiacce OCyIIECTBIISIETCA Uepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK W IIOHATUH, SBISAIOLIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [[UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaJu3, CHUHTE3, KiIaccu(puKaluus, MNePUOJUYHOCTh, HAOIIOACHHUE, DSKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: marepus, SHEPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJa, JHEPIETUYECKUA YpPOBEHb, BEILECTBO, TEO,

00BEM,
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arperaTHO€ COCTOSIHUE BEUIECTBA, (PU3NYECKHE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOPOCTb.

buonorus: kneTka, opraHu3M, SKOCUCTEMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOpPHbIE MOPOJBI, IOJE3HBIE HCKOMAeMble, TOIIIUBO,
peCypCHl.

TexHonorusa: XUMHYECKas MPOMBIIIEHHOCTb, METAJLUTyprus, I[POU3BOJCTBO
CTPOMUTENBHBIX  MAaTEpUANIOB, CEIbCKOXO3SIMCTBEHHOE  IPOU3BOJACTBO,  IHIIEBas
IPOMBIIIJIEHHOCTb, dbapmaneBTUYECKAS IIPOMBIILJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKMX  MpenaparoB, IPOU3BOJACTBO  KOHCTPYKLIMOHHBIX  MaTEpHAJIOB,
ANEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUU

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3ysibTaTaM  OCBOCHHUS
oOyyalomMMucid TporpaMM  CpeaHero  ofOmiero  oOpa3oBaHus  (JIMUHOCTHBIM,
MeTaInpeIMETHBIM U MpeaMeTHbIM). HaydHo-mMeToauueckoil ocHOBOM 17isi pa3paboTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI IPOTPaMM CpEIHEro oOmero o0pa3oBaHMUs
ABJISIETCS] CACTEMHO- €S TEIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUsS» Ha YPOBHE CPEIHETO OOIIETO
o0Opa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOMIUMHCS POCCHUUCKOM TPaXTAaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHHIO;

HaJIMyue MOTUBAILIMY K O0yUYECHUIO;

I[eJICHANPABJICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPaIUIIUi 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh U CHOCOOHOCTh OOYyYalolIUXCsi PYKOBOJACTBOBAaTbCS B  CBOEH
JESATEIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, MPHUCYLIMMHU  II€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KMe PABOCO3HAHUS SKOJOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH LI€JIU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3YyIBTATHI OCBOCHUS NTPEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIILHOW JEATEJIbHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKHMH,
COITMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U UjcaTaMyd POCCUMCKOTO
TPKIAHCKOTO OOIIECTBA, MPUHATHIMU B 00IIECTBE HOPMAaMH U TIPABUJIAMU TTOBEICHUS,
CIIOCOOCTBYIOIIIMMHU TIPOIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O0yYarOIINXCA.

JluyHOCTHBIE  pe3yibTaThl  OCBOCHUSI  IpeaMera  «XUMHS»  OTPaXaroT
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c(hOPMHUPOBAHHOCTh  ONbITA [O3HABATEIIbHOW M  MPAKTUYECKOW  JIeSITeIbHOCTH
oOydJarommxcsi Mo peanu3alid MPUHATBIX B OOIIECTBE IEHHOCTEW, B TOM YHCIEC B
YaCTH:

1) rpakaIaHCKOro BOCIIMTAHUSA

OCO3HaHHUsI OOYYaIOIUMKCS CBOUX KOHCTUTYIHMOHHBIX TpaB M 0O0sA3aHHOCTEH,
YBKCHUS K 3aKOHY U MPABOIOPSIKY;

IPEJCTAaBACHHUS O COI[HATBHBIX HOPMAaxX U MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEIBHOCTH MPH CO3AAHUU YUEOHBIX
IIPOCKTOB, PEIICHWH yYeOHBIX W IMO3HABATEIbHBIX 3a7a4, BBITOJHCHHH XHMHYECKUX
9KCIEPUMEHTOB; CIIOCOOHOCTH IMOHMMATh W MMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTHX MPHU aHATHM3E Pa3InIHBIX BUIOB YUEOHOM NCATEILHOCTH,

2) NaTPHOTHYECKOT0 BOCITUTAHUSL:

LICHHOCTHOIO  OTHOLIEHUS K HCTOPUYECKOMY M  HAay4yHOMY  HaCIEIUIO
OTCYECTBEHHOU XUMHUH;

YBaXEHUS K MPOLECCYy TBOpYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO
IIPUMEHEHUSI XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHMIKEHHsS HAyKH €CThb pe3yJIbTar
JUIATENbHBIX HAOJIOICHUHN, KPOIIOTIIUBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSTHHOTO
TPYZa YYEHBIX U IPAKTUKOB;

UHTEpeca U IT03HABATEIBHBIX MOTHMBOB B IOJIYYCHUU U IIOCIIEAYIOIIEM aHAINA3E
MH(}OpMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHM S, STUYECKOTO TTOBEICHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYyalluW, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSIMU,
U TNPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKU CBOUX TOBAPHILEH C ITO3ULUAN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE TMOCIIEICTBUNA 3TUX MOCTYNKOB;

4) hopMHpOBaHHA KYJbTYPbI 3[10POBbSI:

MMOHMMAaHMS [IEHHOCTEH 3I0POBOT0 M 0€30MacHOTo 00pa3a KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIGHUS K COOCTBEHHOMY (PU3MYECKOMY M TCHUXUYECKOMY
3J10pOBBIO;

coOmoieHns MpaBwil  0e30macHOro oOpallieHHus ¢ BeleCTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYAOBOU JIEATEIBHOCTH;

MOHMMAaHMS IEHHOCTH MPaBUJI WHIUBUAYAJIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOI0
MOBEAECHHUS B CUTYALUSX, YTPOKAKOIINUX 3J0POBBIO U KU3HU JIOJIEH;

OCO3HAHUSI TOCJEJICTBUH W HENPUATHS BPEIHBIX NPUBLIYEK (yHmoTpeOeHuUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHSI);

5) Tpy10BOr0 BOCIIUTAHMSA:
KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIIEN0BATENLCKON eI TEIBHOCTH,
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0OIIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYTUX BUIAX IEATEIbHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4acTHE B PEIICHUU NMPAKTUYECKUX 33a4 COLUAIbHOU
HaIIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K TMPAKTUYECKOMY HM3Y4YEHHUIO MpodeccHil pa3iaudHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHH;

YBAKECHUS K TPYyHLy, JIOAAM TpyAa W pe3yJibTaraM TPYAOBOM AECSATEIBbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaIbHON TPACKTOPUU O0pa30BaHNU,
Oyaymieil mpodeccun W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHHU, HHTEPECOB U NOTPEOHOCTEM
00IIIECTBA;

JKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECOOOpPAa3HOr0 OTHOLIEHUS K NPHUpOJe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUS TJ00alIbHOIO XapakTepa SKOJOTMYECKHX MpoOJeM, BIMSHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLUATIBHOM CPENBL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl pELICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOIOII0JIB30BAHMS;

AKTUBHOTO HENPUATHS NEWCTBUW, NMPUHOCAIIMX BPEA OKPYXKAIOIIEH NPUPOIHOU
cpene, yMEHHs MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTMYECKHUE IOCIEACTBUS
IpEANPUHUMAEMBIX JEHCTBUM U IPEAOTBPAILATH UX;

HaJM4yusl PA3BUTOIO DSKOJIOIMYECKOIO0 MBINUICHUS, 3KOJIOTMYECKOW KYJIBTYpBHI,
OIBITA JIESATEIBHOCTH JKOJOTMYECKON HAIIPABJIECHHOCTH, YMEHUS PYyKOBOJCTBOBATHCSA
MMHU B TIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHUKE, CIOCOOHOCTH U
YMEHHUS aKTUBHO MPOTUBOCTOATH UJIEOJIOTHU XeMO(DoOuu;

6) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CIIEUU(PUKN XUMHUHM KaK HaAyKd, OCO3HAaHUS €€ poiu B (OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUM  LEJIOCTHOIO  IPEICTaBICHUS
00 OKpyXaroleM MUpEe Kak O €IMHCTBE MPUPOJIbI M YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOJIeM COXPaHESHUSI IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMUH JJIsi COBPEMEHHOM ITUBUJIM3AIMU: B
e€ TyMaHHCTHYECKON HaNpaBJICHHOCTH W Ba)XXHOM POJM B CO3JIaHUM HOBOM 0asbl
MaTepUaTbHOU KYJIBTYpPbI, PCIICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPbEBOM, DJHEPIeTUYECKOM, TMHUIIEBOM U SKOJOTHYECKOU
0€30I1aCHOCTH, B Pa3BUTUM MEAMIIMHBI, OOCCIIEUYEHUHN YCJIOBUU YCHENIHOTO TpyJaa U
AKOJIOTMYECKH KOMGOPTHOM JKU3HU KaXA0T0 YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IMTOHUMAHHUS CYIIHOCTA METOAOB IO3HAHWS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJTydaeMble
3HAHUS JJI9 aHAJIM3a U OOBSICHEHHS SIBJICHUN OKPYKAIOMIETO MUPA U TIPOUCXOJISIINX
B HEM M3MEHEHUI, yMEHUS JeNaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHUS HA OCHOBE HAyYHBIX
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(GakTOB M HWMEIOIMXCA JAHHBIX C IeJbI0 TIOJYYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIIBHO HCIOJIb30BaTh XUMUYCCKUE 3HAHUS JJISl PEIICHUS
po0JIeM B peabHbIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BAHHMIO,
K aKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHUU 10 XUMHUHU B COOTBETCTBUH C KHU3HCHHBIMHU
MOTPEOHOCTSIIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasIWyHBIX cdepax mnpodeccruoHambHOMI
NEeSTETHHOCTH.

METAIIPEIMETHBIE PE3VYJIbTATDBI

MertanpenMeTHbIE Ppe3yJbTaThl OCBOEHUS Y4YeOHOro mnpeaMera «XHUMHs» Ha
YPOBHE CpEAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIE JUISI (opMupoBanus MHUPOBO33pEHUS oOy4aromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIleHAyYHble TIOHATHUS, OTpPaXKaIOLIUe
LEJOCTHOCTh HAyYHOM KApTUHBI MHpa U cHeuu(puKy METOJOB  IO3HaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIUs, SBICHHE,
IpPOLECC, CUCTEMAa, Hay4dHbI (aKT, NPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIIeI0BaHue, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble Yy4eOHble JeHCTBUS (TIO3HABaTENIbHbIE, KOMMYHHUKAaTUBHBIE,
peryisTuBHbIE), obecneunBarome GopmMupoBaHue (PyHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIBHOM KOMITETEHLIUH 00YYarOLUXCsl;

CHOCOOHOCTh OOYHYAOIIMXCSl HCIOJIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE AEMCTBUS B TIO3HABATEIHLHON U
COLMAJIbHOM ITPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXAlOT  OBJAQJACHHE  YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YU4eOHbIEC ACHCTBUS
ba3oBble Jlornyeckue 1eicTBUA:

CaMOCTOATENbHO (POPMYJIUPOBATH U aKTYaIU3UPOBATH MPOOIIEMy, BCECTOPOHHE €€
paccMaTpHuBarTh;

onpcaAciATL OCJIM ACATCIIBHOCTH, 3aJaBasAd IMapaMCTpbl W KPHUTCPpHUHU ux
JOCTUIKCHUA, COOTHOCUTDH PC3YJIbTAThI ACATCIILHOCTHU C ITOCTABJICHHBIMU LICJISIMU

HCIIOJBb30BaTh IIpU OCBOCHHUH 3HAHUU HpI/IéMBI JJOTUYCCKOI'o MBIIIJIICHUA —
BBIACIIATE XapPaKTCPHBIC IIPHU3HAKH MOHATUN U yCTaHaBJIMBATb HX B3aWMMOCBA3b,
HCIIOJB30BAaTh COOTBCTCTBYIOIIME ITOHATHA JIA 00BSICHEHUSA OTACIBbHBIX Q)aKTOB u
SIBJICHUIM;

BBI6I/IpaTB OCHOBAHHA WM KPUTCPHUU OJIA I(J'IaCCI/I(I)I/IKaHI/II/I BEIIECTB U XUMHUUYCCKUX
pEeaKLHnii;

YCTaHAaBJINBATb MPHUYINHHO-CJICACTBCHHLIC CBA3U MCIKOY HN3y4aCMbIMU
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SABIICHUSIMU;

CTPOUTDH JIOTUYECKUE PACCyXIEHUs (MHAYKTUBHBIC, NEIyKTHUBHBIC, IO aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUUST B PACCMaTPUBAEMBIX SIBICHUSAX,
(opMyIHpOBaTH BBIBOABI M 3aKIIIOYCHHUS;

OPUMEHATh B MPOLECCe TO3HAHUS, HUCIOJIb3yeMble B XHMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJENH, MPEOOPa3OBBIBATH MOJEIBHBIC MNPEACTABICHUS — XHMHUYECKHA
3HaK (CMMBOJ) 3JIEMEHTa, XuMU4eckas popmyia, ypaBHEHHE XUMUYECKOW PEaKINH
— TpU pElIeHUH YYeOHBIX IMMO3HABATENbHBIX W MPAKTHUYECKHX 3a7a4, MPUMEHATH
Ha3BaHHbIE MOJETbHBIC TPEICTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUA.

basoBeie ncciaenoBaTeabckie AeHCTBUS:

BJIAJICTh OCHOBAMHM METOJOB HAy4YHOIO IIO3HAHUS BEIIECTB U XHUMHYECKHUX
peakumii; QopmyiupoBaTh L€IM M  3aJayd  MCCIEIOBAaHUS,  HCIOJIb30BaTh
MOCTABJICHHBIE M CaMOCTOSITEIbBHO CQOPMYJIMPOBAHHBIE BOIPOCHI B KadyeCTBE
MHCTPYMEHTA TIO3HAHUSI M OCHOBBI JJIsi (POPMHpPOBAHUSI TUMOTE3bI IO MPOBEPKE
PAaBUJIBHOCTH BBICKA3bIBAEMBIX

CYKIICHUM;

BJIAJICTh  HAaBBIKAMU  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS W MPOBEIACHUSA
YYEHUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHHUS HaAONIOJaTh 3a XOJ0M
Mpolecca, CaMOCTOATENBHO IPOTHO3MPOBATh €ro  pe3yJbTar, (opMyIHpoOBaTh
000011IeHNs] W BBIBOJBI OTHOCHTENIIBHO JOCTOBEPHOCTH PE3YJhTATOB HCCIIEIOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYEHHYECKOW  HCCIEAOBATENIbCKOM U MPOEKTHOM
JeSTEILHOCTH, TMPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOUCKY
METOJIOB PEIICHUS TPAKTUUECKUX 3aJ1ayu, IPUMEHEHHIO Pa3JIMYHbIX METO/IOB MTO3HAHUSI.

Pabora c ungopmanmeii:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX HHQOpMAIMK (HAYyYHO-TIOMYJIsIpHAs
JUTepaTypa XMMHUYECKOTO COJEp)KaHUA, CIpPaBOYHbIE MocoOus, pecypchl HTepHeTa),
aHAIM3UPOBATh MH(POPMALIUIO PA3JIMYHBIX BUJOB U (POPM MPEICTABICHUS, KPUTUUECKU
OIICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(bopMyIIMpOBaTh 3aNPOCHl U MPUMEHSATH Pa3InYHbIE METO/IbI MIPU MOUCKE U 0TOOpE
nHpOpMaIuu, HeOOXOIUMOM TSl BEITIOTHEHUS YYeOHBIX 3a7a4 ONPEAeIEHHOTO THTIA;

npuoOpeTaTh  OMBIT  HCMHOJB30BaHUS  MH(GOPMAIITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA 1 PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEIILHO BBHIOMPATh ONTHMAIbHYIO (OpPMY MpeCTaBiIeHUs HHGOPMAIUH
(cxempl, rpaduKy, TUarpamMmbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

UCTIONIb30BaTh HAYYHBIM S3BIK B Ka4eCTBE CPEICTBA MPH pabOTe ¢ XUMUYECKOU
uH(pOopMaLel: MPUMEHITh MEXKIIpeIMETHbIC (PU3NUYEeCKre U MAaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHWE  CPENCTBA
HaTJISITHOCTH.
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KoMmyHukaTHBHBIC YHHBEpPCaJbHbIe Y4eOHbIC NCCTBHS:

3aJ]aBaTh BOINPOCHI IO CYIIECTBY OOCyKJaeMol TeMbl B XOJA€ Juajiora
W/WIM  JTUCKYCCHH, BBICKAa3bIBaTh WJEH, (POPMYJIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJHEHUS IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C IPE3CHTAMEH pE3yJIbTaTOB II03HABATEIBHOW JIESITEIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH NPH BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, NPAKTUYECKON pabOThl IO MCCIEJOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealn3alid Y4eOHOTO MpOoeKTa U (POPMYIUPOBATH BBIBOJBI
[0 pe3yabTaTaM IMPOBEIEHHBIX MCCICAOBAHUU ITYTEM COIJIACOBAaHMS INO3HULIMM B XOJE
o0CyX/IeHHsI 1 0OOMEHA MHEHUSMH.

PerynsiTuBHbBIC YHUBEpCAIbHbIC Y4eOHbIC AeHCTBHUS

CaMOCTOATEJIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO  ITO3HABATEIBHYIO
NEeATENbHOCTh, ONpenenss €€ Lenu W 3a7a4yd, KOHTPOJIMPOBATH MU 10 MeEpe
HEOOXOJAMMOCTH  KOPPEKTUPOBAaTh  Mpe[jlaraéMblii  alropuT™M  JEUCTBUM  MpHU
BBIMIOJJHEHUH Y4YEOHBIX UM  MCCIENO0BAaTENbCKUX  3ajad, BbIOMpaTh  HauOoJjee
3¢ PexTUBHBIN CIOCOO X pEeHIEHUs ¢ YYETOM MOJIYUEHHUS] HOBBIX 3HAHHUM O BEILIECTBAX U
XUMHUYECKUX PEAKIHIX;

OCYULIECTBJIATh CAMOKOHTPOJb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAHaIM3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHudeckas XUMHUsD OTPaKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XUMUUYECKOW COCTaBJISIFOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, PpOJAM XUMHUU B TIO3HAHUU SBJICHUW MNPUPOABI, B
(GbOpMUPOBAHUU MBIILIEHUS U KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHATIBLHON IPaMOTHOCTH,
HEOOXOIUMOU  JJid pelieHus NPaKTUUYECKUX  3aJad U DKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOHOM CpeIe;

BJIAJICHUE CHUCTEMOM XAMHAYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUUYECKUU DJIEMEHT, aTOM, J3JIEKTPOHHAs 000J0uYKa
aToMa, MOJEKyJia, BaJEHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, XHMHUYECKasi CBS3b,
cTpyktypHasi ¢opmyna (pa3BépHyTas H COKpamiéHHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeeT, GYHKIIMOHATbHAS TPYIITa, paguKail, H30Mepus,
M30MEPBI, TOMOJIOTUYECKHN  psii, TOMOJIOTH,  YIJIEBOJAOPOIbI, KHCJIOPOA H
a3oTcoj/iepKaliue  COEAUHEHUs, MOHOMEpP, TMOJIMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCIMHEHUS); TEOPUM W  3aKOHBI  (TEOpHUs  CTPOCHUS
oprannueckux BemlectB A.M. bByTiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3BIK XUMHUM, MHUPOBO33PCHUECKHUE 3HAHMS,
JeXxalye B OCHOBE NMOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
(dakToIOTHYECKHE CBEJACHUS O CBOWMCTBAaX, COCTaBe, TMOJYyYCHUH U OE30MacCHOM
WCIIOJIb30BaHUN BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
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NEeATEIbHOCTU YEJIOBEKA;

chOpMHPOBAHHOCT, YMEHUW BBISBISATh XapaKTepHblE MPU3HAKK TOHSTHUH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCHOJIB30BaTh COOTBETCTBYIOUIUE  TOHSTHUS
MIPY OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAILICHUN OPTaHUYECKUX COCTMHEHUM;

chOPMHUPOBAHHOCTh ~ YMEHHMH  HCMOJB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUISL COCTAaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
GbopMyJT OpraHMYECKUX BEIIECTB U ypaBHEHUN XMMHUUYECKHX Peakluid, U3rOTaBINBATh
MOJIENTA MOJIEKYJl OpPraHMYECKUX BEIIECTB JUISl WJUIIOCTPALMM WX XUMUYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpPMHPOBAHHOCT, YMEHUW YCTAaHaBIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPTraHUYECKUX BEIIECTB MO0 UX COCTaBY U CTPOCHHIO K OMPENeIEHHOMY KJIacCy/TpyIIe
COCNMHEHMIM  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOJAEpXkAIIhe  COCIUHEHUS,
BBICOKOMOJICKYJIIPHBIC COEJMHEHHMs), JlaBaTh UM Ha3BaHUS 10 CHUCTEMAaTHYECKOMN
Homenkimarype (IUPAC), a Takke NPUBOAWTH TPHBHAIBHBIC HA3BaHHUS OTIACIBHBIX
OpraHUYEeCKUX BEIIECTB (PTWJICH, MPOIWJICH, alleTUJICH, STUJICHTIIUKOIb, TIUIEPHH,
dbenon, dopMmanbaeruj, aueTalbleTyu]l, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCJIOTA,
OJICMHOBas KHUCIIOTa, CTEAPUHOBAsI KUCJIOTa, TII0K03a, PpyKTO3a, Kpaxmal, [eUII0I03a,
[JIMITUH);

chOpPMHUPOBAHHOCTh YMEHHS  OMNpPEACNATh BHUJIBI XMMHUYECKOW CBA3U B
OpTraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJIOXKEHUST TEOPUU  CTPOCHUS
oprannveckux BemectB A.M. bytiepoBa st OOBSICHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHUE, (QU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BellleCTB (METaH, ATaH, STUJICH, MPOIWIICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30J1, METaHOJI, ATAHOJ, ITUJIEHIJIMKOJb, TIUIEPUH, (PeHo, areTaabaeru,
MypaBbUHasi U YKCYCHasl KUCIJIOTHI, TJIIOKO3a, KpaxMmall, Ie/UII0103a, aMUHOYKCYCHas
KHUCIIOTa), WJUIIOCTPUPOBATH TEHETHYECKYI0 CBSA3b MEXKAYy HUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUMA C UCTIOJIH30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOUYHUKU YTIIEBOJOPOJIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPEePadOTKU U MPAKTHUECKOE
PUMEHEHHE TIPOIYKTOB MepepadboTKH;

cOPMHPOBAHHOCT, YMEHUW TMPOBOAUTH  BBIUMUCICHUS IO XUMUYECKUM
ypaBHEHMSIM (Macchl, 00BbEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiuyi MO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3  HMCXOIHBIX
BEILIECTB WM NPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUN BJAJETh CUCTEMOM 3HAHMM 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUA, UCIOJIb3YEMbIX B XUMHUU MPU U3YUYCHUU BEIIECTB U XUMHUYECKUX
sSBICHUN (HAOMIOJIeHUE, W3MEpPEHUe, AKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BATh
CHUCTEMHbBIC XUMUUYECKUE 3HAHUS JJIS MPUHATHUS PEIICHUN B KOHKPETHBIX >KMU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;
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chOpMHPOBAHHOCTh yYMEHHUI coOmo1aTh TIpaBUIIA MOJIb30BAHUS

XMUMHUYECKOHN MOCYJI0M M J1TaOOpaTOpHBIM O0OpYJIOBAaHUEM, a TAKXKE IpPaBUJIa
oOpallleHusi ¢ BEIECTBAMU B COOTBETCTBUM C HHCTPYKUMSAMHM IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB; C(OOPMHUPOBAHHOCTh YMEHUH

IJIAaHUPOBATH U BBIIOJHATh XUMHUYECKHU
AKCIIEPUMEHT (TpEeBpallleHUs] OPraHMYECKUX BEIECTB IPU HarpeBaHUM, IOJIy4YEeHUE
ATUJIEHA W U3YyYEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKLUNU OPraHUYECKUX BEILECTB,
JeHaTypauus OEJKOB IpPU HarpeBaHUM, LIBETHbIE pEaKLUUU OEJIKOB) B COOTBETCTBUU
C IIPaBWJIaMU TEXHUKHU O€30MACHOCTH IPU OOpaIeHUH C BEIIECTBAMU U JIa0OPATOPHBIM
0o0Opy/I0BaHUEM, MPEACTABIATH PE3yJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMme
3aliCH YPaBHEHUI COOTBETCTBYIOUIMX PEAaKIM U (POPMYJIUPOBATH BBIBOJbI HA OCHOBE
ATUX PE3YJIbTATOB;
c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAJIM3UPOBATh XUMUYECKYI0 MH(OpPMAIIUIO,
NOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelacTBa MaccoBod MHpopmanuu, HTepHET u
JPYTHX);

c(hOpMUPOBAHHOCTD YMEHUU co0Jro1aTh MpaBuia 3KOJIOTUYECKH
11€J1IeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B IIENIAX COXPAHEHUs
CBOErO 3J0pPOBbS M OKpYXKAalOIIEld MPUPOJHOM Cpeabl, OCO3HAaBATh OIIACHOCTH
BO3JICHCTBHSI Ha >KMBBIE OPTAaHU3MBbI ONPEIECIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmpic  mokazarenss [IJIK, moscHATP Ha mnpuMepax CHnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YEIIOBEKA;

Ui O0y4arouMxcss € OrpaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BELIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUISIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh PENIbeHO
TOYEUYHYIO cucteMy obo3HaueHuit JI. bpaiins nms 3anucu xuMuyeckux Gopmyd.

11 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOCHUSI Kypca «OOIiasi U HeopraHUyecKass XUMUS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUIN: 0 XUMHUUECKON COCTaBJISIFONIEH €CTECTBEHHO-
HAay4YyHOU KapTUHBI MHpA, pPOJIM XUMHM B TIO3HAHUU SBJICHUW NPUPOJBI, B
(bopMHUPOBAHNY MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€ PYyHKIIMOHATHHOU TPAMOTHOCTH,
HEOOXOJIUMOM JJIi PEIICHUS TMPaKTUYECKUX 3a7ad4 U IKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0pPOBbIO U IIPUPOJIHOM CpeEJIE;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HaHUH, KoTopast BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUS (XMMHUYECKMIA 3JIEMEHT, aroMm, u3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJICKYJia, MOJIb, MOJSIPHBIA O0O0BEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, MeETaJUIMYEeCKasl, BOJOPOJHAs), KpPUCTA/UIMYECKas pemeTka,
TUIBl XUMUYECKUX PEAKLUMN, PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
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JJIEKTPOJINTUYECKAs  JUCCOLMALMSA,  OKUCIMUTENb, BOCCTAHOBHUTEIb,  CKOPOCTH
XUMUYECKON pEeakluH, XHMHYECKOE pPABHOBECHE); TEOPHUM U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON auccouuanuu, nepuoanuecknii 3akon .M. MenneneeBa, 3akoH
COXpAaHEHMSI MAacChl BEILECTB, 3aKOH COXPAaHEHWs W IPEBPALICHUS DJHEPTUU IPH
XUMUYECKUX  PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH  SI3bIK  XHMMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IIOHHMaHUs NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBJICHHM, (PAKTOIOTHUYECKHE CBEACHHUS O CBOWMCTBAX,
coCTaBe, TMOJyYeHWHM U 0O€30MacHOM HCIOJB30BAaHUU BaXXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM J1€ITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHbIE TMPU3HAKH TOHATHUH,
YCTaHABIMBAaTh MX  B3aUMOCBS3b, HCIOJIB30BAThb  COOTBETCTBYIOIIME  IOHATHUSA
IIPY OITUCAHWUU HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILICHUM;

C(OPMUPOBAHHOCTh ~ YMEHMH  MCHOJIb30BaTh  XHUMHUYECKYIO CUMBOJIUKY
JUist  coctaBieHus GOpMyJ BEIIECTB U YPaBHEHUM XHUMHUYECKHX  PpEaKIIHid,
cucreMatrueckyro HoMmeHknatypy (IUPAC) u TpuBmanbHBIE Ha3BaHUS OTICIBHBIX
HEOPraHMYEeCKUX BEIECTB (YTrapHBIN ras, yrieKuCiblid ra3, aMMHaK, ram€Has U3BeCTb,
Heram€Hasi U3BeCTb, MUThEBAs COJA, MTUPUT U JPYTHE);

C()OPMUPOBAHHOCTh YMEHUU OMpPENEIATh BAJICHTHOCTh U CTENEHb OKHUCIIECHHUS
XUMHYECKUX IEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKON CBSA3U
(koBanieHTHasi, MOHHAs, METAJUIMYECKas, BOJOpPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOW PEeIIETKH KOHKPETHOTO BEllecTBa (aATOMHAs!, MOJIEKYJIApHAsi, HOHHAs,
MeTaJUIMuecKas ), XapakTep Cpe/ibl B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHHWI YCTaHABIUBATh MPUHAIJIEKHOCTh HEOPTaHHMUYECKUX
BEIIECTB MO UX COCTaBYy K ONPENCIEHHOMY Kjaccy/Tpymme COeIuHEHUIl (IpocTbie
BEIIECTBA — METalIbl U HEMETa/UIbl, OKCHJIbl, OCHOBaHUS, KHUCJIOThI, aM(pOTepHbIE
TUIPOKCHUIBI, COJIN);

C()OPMUPOBAHHOCTh YMEHUN PaCKpbIBaTh CMBICI  MEPUOJUYECKOTO  3aKOHA
J.W1. MenneneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX djeMeHToB 1-4 mnepuonoB Ilepumoguueckoil CHCTEMBI XUMHUYECKHX
anemeHToB JI.W. MenneneeBa, UCOJb3Ys MOHATHUS «S-, P-, 0-371€KTPOHHBIE OpOHUTAITII,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB
XAMUYECKUX DJIEMEHTOB U MX COCAUMHEHUM IO TepuoaaM v rpynmam [lepuonnueckon
CHCTEMBI XMMHUUYECKHX dJIeMeHTOB /[.11. MeHpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBaTh) OOIIUE XUMHUYECKHUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKAATH
CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEKIYy HEOPraHMYECKMMH  BEIIECTBAMU
C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

COPMUPOBAHHOCTh ~yYMEHMSI  KJIAcCCU(UUUPOBATH  XMMHUYECKHE  PEAKIHH
10 Pa3IMYHbIM MpPU3HAKaM (YUCIY M COCTABY PEarupyrolIMX BEIIECTB, TEIIIOBOMY
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a¢dexTy peakuuu, H3MEHEHUIO CTENeHEH OKUCIEHUS DJIEMEHTOB, OOpaTHUMOCTH
pEeaKLMH, YYaCTHIO KaTaanu3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBIIATH YPABHCHUS PEAKIIUN Pa3IMYHBIX THUIIOB,
MOJHBIE Y COKPAIIEHHBIE YPABHEHUSI PEaKIMii MOHHOTO OOMEHa, YYWUThIBAasl yCJIOBHS,
IIPU KOTOPBIX I3TH PEAKIMH UIIYT 10 KOHIIA;

chOPMHPOBAHHOCT, ~ yMEHUW  MPOBOJIUTH  PEAKIMH,  MOJATBEPIKIAIOIIHE
KaueCTBEHHBI COCTaB Pa3IMUYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHH  pacKpblBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOrO OajaHca 3TUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3AeicTBUs (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE MPOLIECCHI, JICKAIIUE
B OCHOBE MPOMBIIUICHHOTO TMIOJYYEHHUS CEpPHOM KHCJIOTHl, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIAX U IKOJOTUYECKUX
npo0aeMax XUMHUYECKOTO TPOU3BOCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOIUTH BHIYMCIICHUSI C UCTIOJIb30BAHUEM TTOHSITHS
«MaccoBasi JI0Ji1 BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B IPHU
XUMUYECKUX pEeaKIHUAX, MacChl BelIeCTBA WM O00bEMa Tra30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOro 3(Qekra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMU COOJIIOJATh MpaBUja MOJb30BAHUS XUMHYECKOU
MOCyI0OM U Ja0OpaTOpHBIM 00OpyJOBaHUEM, a TaKXke ImpaBujia oOOpalleHus C
BEIIECTBAMU B COOTBETCTBMU C HMHCTPYKIMSIMH TI0 BBITIOJIHEHUIO J1abOpaTOpPHBIX
XUMUUYECKHUX OMBITOB; CHOPMUPOBAHHOCTD YyMEHUW TIJIaHUPOBATh U
BBITIOJTHATD XUMUYECKUN
AKCIEPUMEHT (Pa3JIOKEHUE TMEPOKCHUIA BOJIOPOJAa B MPUCYTCTBUM KaTalln3aTopa,
ONpeJeNeHre Cpellbl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA,
BIUSTHUE Pa3UYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUUYECKOW PEaKINH, PEaKI[Md MOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIuu Ha Cyb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATUOH
aMMOHHSI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo TeMam «MeTamib»y U
«HemeTamne») B COOTBETCTBUH C MPaBUJIAMU TEXHUKH OE30MACHOCTU MPHU OOpaIeHUN
C BeleCTBAMH U Ja0OpaTOpHBIM O0OPYJIOBaHUEM, TMPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO AKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEaKIIUNA
U (OpMYJIMPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uHopmaIuioo, TOJy4aeMyr0 U3 pa3HbIX HCTOYHUKOB (CpEICTBAa  MacCOBOM
KOMMYHUKauu, IHTepHEeT U ApyTHX);

chOpMHPOBAHHOCTh YMEHUI coOo1aTh npaBuiia AKOJIOTUYECKHU
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11eJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOIl AEATEILHOCTH B IIENIAX COXPAHEHUS
CBOErO 3J0pOBbS M OKPYXKAWOIIEH IPUPOJHOM Cpeabl, OCO3HAaBATh OIACHOCTH
BO3JICHCTBHSI HA JKUBBIE OpPraHU3Mbl OIPEAEIEHHBIX BEIIECTB, IOHMMAs CMBICI
nokazatens I[JIK, modcHATP Ha  OpuUMepax  CHOCOObI  YMEHBUICHUS  H
IIPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHUSA HA OPraHU3M YEJIOBEKA;

Ui OOy4aromMXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/J0POBbS: yYMEHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAaX IO3HAHUSA BELIECTB U
XUMHUYECKHUX SIBJICHUM;

Il CJENBIX M cIa0OBUIALIIMX OOyYaroIlluMXcs: YMEHHE HCIOJIb30BaTh peibedHO
TOUEUHYIO cucteMy o0o3HadeHuit JI. bpaiins 11 3anucu XuMuaeckux GopMyl.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Haumenosaunue
Ne KommuaectBo
pa3ieiioB U TEM [IporpammHoOe conepkanue
/I 4acoB
y4eOHOTO MpeaMeTa

Pasznen 1. Teoperudeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

1.1 | [Ipeamer 3 [IpenMeTr opraHMYECKON XUMUU:
OpraHUYeCKON XUMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE U
Teopus cTpoenus 3HAYEHHE B NIOJIyYCHUH HOBBIX BEILIECTB
OpraHUYeCKUX U MaTepuainoB. Teopust CTpOSHUS
COEMHEHUN OpPraHUYECKUX COCTUHEHUIN
A.M. bytnepoBa A.M. bytnepoBa, €€ OCHOBHbIE

nosioxkeHusi. CTpyKTypHbIE POPMYJIBI
OPTraHUYECKUX BEIIECTB. [ omoliorus,
n3omMepus. XUMUYECKasl CBSA3b

B OPraHUYECKUX COCITMHEHUSIX: KpAaTHbIE
CBSI3M, G- U TT-CBS3U.

[Ipeacrasnenue o KIaccupuKaIMu
OpraHnyecKux BeuecTB. HoMenkiarypa
OPraHNYECKUX COCTUHEHU I
(cucrteMatnueckas) U TpUBUAJIbHBIC
HAa3BAHUS BAXKHEUIINX IPEACTaBUTEIICH
KJIACCOB OPTaHMYECKUX BELIECTB.
JKCNepUMEHTAIbHbIEC METOAbI
U3YyUYEeHHS BelleCTB U UX NMpeBpalleHui:
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* JleMOHCTpauumu:

- O3HaAKOMJIEHHE ¢ 00pa3laMu
OpraHUYEeCKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

- OIBITHI MO MPEBPALIEHUIO
OpraHUYECKUX BEIIECTB MPU HarpeBaHUHU
(ru1aBieHue, OOyIJIMBAaHUE U TOPEHHUE).

* JlaGopaTOpHBIE OMBITHI:

- MOJIETTUPOBAHKUE MOJIEKYI
OpraHUYeCKUX BEIIECTB

3HAYCHHE B KU3HU YEIIOBEKA,
WJUTFOCTPUPOBATH CBS3h C APYTUMHU
HayKaMmH.

HabGmrongaTe 1 onuchIBaThH
JIEMOHCTPAIIMOHHBIE OTBITHI; TPOBOAUTH
1 OIIMCHIBATH JIAOOPATOPHBIE ONBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazaeny

Pa3nes 2. YrijieBoaopoasl

2.1 | IIpenenpHble AJIKaHBI: COCTaB U CTPOCHHUE,
YIJIEBOIOPOABI — TOMOJIOTMYECKHUN psAx. MeTaH 1 oTaH —
AJTKAHBI MPOCTEHIINE NPEICTABUTEIN AJIKAHOB:

COCTaB, XUMUYECKOE CTPOEHUE,
dbu3nUecKre 1 XUMUYECKHUEe CBONCTBA
(peakuuu 3aMeIEeHNs] U TOPEHUS),
HaX0XJICHUE B IPUPOJIE, IOIyYEHUE U
PUMEHECHHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE,
yTIE€BOAOPOIbI: TOMOJIOTHYECKUM psAZl. DTUIICH —

aJIKCHBI, aJIKaJUCHBDI,
AJIKMHBI

IIPOCTEUILINI IPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
(puznyecKkue U XUMHYECKHUEe CBOMCTBA
(peakuuu rupUpPOBaHUS,
raJOr€eHUpPOBAHMA, TUAPATALUH,

PackpbIBaTh CMBIC U3y4aeMBbIX
MOHSTUH (BBISBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIUE OHATHUSA

IIPY OIIMCAHUH COCTaBa, CTPOCHHUS U
MIPEBPALIEHUN OPraHUYECKUX
COEIMHEHUMN.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI¢HHOMN ) GOpMyIT OPTaHHIECKIX
BEILIECTB.

YcraHaBaMBaTh NPUHALIEKHOCTD
BEILIECTB K ONPEACICHHOMY KJ1accy
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OKHCJICHUS ¥ TIOJIUMEPHU3ALINH )
HaXO0XJICHUE B MPUPOJIC, MOTYYCHUE U
IIPUMEHECHHE.

AnkaaueHnsl: Oytaauen-1,3 u
MeTUIOyTaaueH- 1,3, XuMuueckoe
CTPOCHHE, PEAKIIUS

MOoJIMMEpHU3aIuu, MpUMeHeHue (1
CHUHTE3a NPUPOJHOTO U
CHHTECTHYCCKOTO

Kay4yyKa 1 PE3UHBI).

AJIKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKUN PSA/I.
ALleTWIIEH — NPOCTEHIINI
MPEJICTAaBUTEIb ATKMHOB: COCTaB,
XUMUYECKOE CTpOeHUe, (puznueckue u
XUMHUYECKHE CBOMCTBA (PEaKIIUH
TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
TUpaTaluy TOPEeHUs ), HAXOXKICHUE

B IIPUPOJIE, TTOTYUYCHUE U TPUMEHEHUE

2.3

Apomarnueckue
yTIE€BOAOPOIbI

Apensbi: 0€H30J1 ¥ TOTYOJ, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYIT,
bu3HYeCcKre 1 XUMUYECKHE CBOWCTBA
(peakiuu raJoreHupOoBaHUs U
HUTPOBAHUS ), MOJTyUYCHUE

U puMeHenne. Brnusaue 6eH3ona

Ha OpraHu3M YesioBeka. [ 'eHeTnyeckas
CBS3b YTJIEBOJI0POJIOB

YIJIEBOJOPOIOB MO COCTABY U
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPO/IOB.

OnpenensTe BUAbI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJIE€BOJIOPOJIOB;
XapaKTepPU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIITHEC
CITOCOOBI TTOTYUYCHHS TUITHYHBIX
MPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH30J1a, TOJIy0JIa).

BbISIBISITE TEHETUYECKYIO CBSA3b MEKY
YIJIEBOJIOPOIAMH U TIOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKIii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIL.
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2.4

[Ipuponubie
HUCTOYHHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadoTka

[Ipuponnsriii raz. [lomytHbie HEDTAHBIE
ra3el. Hed T 1 €€ mpoucxoxenue.
Cnioco6bl iepepaboTKu HeTH:
[EPEroHKa, KPEKUHT (TEPMUYECKHUIA,
KatauTuyeckuid). [TpoxyKTel
nepepaboTKu HEPTH, UX IPUMEHEHUE

B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHbIi1 yroip ¥ IpOAYyKTHI €T0
nepepadoTKu.

JKCNepuMeHTATbHbIE

MeTO/Ibl M3Yy4YeHUsI BeleCTB

U MX NPeBPALLCHU:

* JlemoHCTpauuu:

- koymekuuu «HedTe» u «YT0aby;

- BHUAEO(]parMeHT

«BynkaHu3anus pe3suHbD).

* JIaGopaTOpHBIE OMBITHI:

- KA4eCTBEHHOE OIPEAEIICHNE yTiepoaa
¥ BOJIOPOJIa B OPraHUYECKUX BEUIECTBAX;
- O3HaKOMJIEHHE C 00pa3lamMu
I1acTMacc, KaydyKoB U

PE3HHBIL;

- MOJEIUPOBAHUE

MOJIEKYJI YTIE€BOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX.

* [Ipaktuueckue pabOThI:

Ne 1. TTonmyueHue 3THUIIEHA U U3YUYECHHE
€ro CBOKCTB.

XapakTepu30BaTh HCTOUHUKH
YTIIEBOIOPOJAHOTO CHIPhS (HEPTD,
IPUPOJIHBIN ra3, yrojs), ClIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JyYaeMBbIX IPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0JIEHUE U OIMCAHUE XUMHUECKOTO
JKcIepuMeHTa (1a00paToOpHbIE ONBITH U
MpPaKTUYECKHUE PabOThI).

CrnenoBaTh npaBuiam 6e30macHON
paboThI B 1abOpaTOpHUH

IIPU UCIIOJIb30BAHUU XMMHYECKOM
MOCYJIbl U 000PY/IOBAHHUS, & TAKIKE
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

U TIPAKTUYECKUX PabOT MO

MOJIYYEHHUIO U U3YUEHHIO
OpraHUYECKUX BEIIECTB.

[IpencraBasTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOIIUX PEAKIUN
U JIeTIaTh BBIBOJBI HA X OCHOBE.
[IpoBOAUTDH BBIUMCICHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
10 YPAaBHEHUIO XUMHUYECKON pPEaKIIHH.
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e PacuérHrle 3a1aun:

- ONpEeAEeICHUE MOJIEKYJIAPHOU
(bOopMyIIBI OPTaHUYECKOTO
BEIIIECTBA MO MAaCCOBBIM JIOJISIM
aTOMOB XMMHUUYECKHUX 3JICMCHTOB;
- pacy€Thl O YPAaBHEHUIO
XUMHUYECKOUN peakiuu

CaMOCTOATENBHO TUIAHUPOBATh U
OCYILIECTBJISATH CBOIO I03HABATENbHYIO
NeSITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITEeTbHOCTH

Hroro mo pazaemy 13
Pa3nen 3. Kuciiopoacoaep:kamiue opranndeckue coeJHHeHns
3.1 | Ciimptsl. Denou 3 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: PackpbIBaTh CMBICIT H3y4aeMbIX

METaHOJI U ATAHOJ, XUMHUYECKOE
cTpoeHue, GU3NIECKUE U XUMUYECKUE
CBOMCTBA (PEaKIUU C AaKTUBHBIMU
MeTaJllIaMH, TaJOT€HOBOOPOIaMHU,
ropenue), npuMmeHenue. Bomopoanas
CBsI3b. OU3NOJIOTUUECKOE JCHCTBHE
METaHOJIa U ATAHOJIa HA OPTaHU3M
YyeJIoBeKa.

MHOroaToMHbIE CUPTHI: ATUIICHTIIUKOJb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3UIECKUEe M XUMHUYCCKHE CBOMCTBA
(B3auMOJIEMCTBHE CO MICTOYHBIMU
MeTaJlJlaMU, KaYeCTBEHHAs PeaKIIus

Ha MHOTOAQTOMHbBIE CITUPTHI).
Ddu3noJI0rnYecKoe JSUCTBUEC

Ha OpraHu3M uenoBeka. [Ipumenenue
[JIMIEPUHA U STUJICHTIIUKOJIA.

MOHSTUH (BBISABIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE MOHATHS

MIPU OMMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIIEHUN OPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (OpMyJT OPraHUYECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAICKHOCTh
BEILECTB K ONPEIETICHHOMY KJIacCy

[0 COCTaBy U CTPOCHHIO, Ha3bIBaTh

UX TI0O CUCTEMATHYECKOMN
HOMEHKJIATypE;

MPUBOJIUTH TPUBUAIIbHBIC HA3BAHUS
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®enon. CTpoeHHE MOJICKYJIHI,
bu3nUecKre 1 XUMUYECKUE CBOWCTBA
denona. TokcuuHoCTh (heHOTIA, ero
bu3noIOorNYECcCKOe ACHUCTBIE

Ha opraHu3M 4dejioBeka. [[pumenenue
dbenona

3.2

Anbaeruaebl.
KapOoHOBBIE KHUCITOTHI.
Cnoxnble 3(upsI

Anbaerusbl: GopMabIerua U
aleTalbJeTn]], XAMUUECKOE CTPOCHHE,
duznyecKkue 1 XUMUIECKHE CBONCTBA
(peakuuu OKUCIIEHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), IOTyUEHUE U
MPUMEHEHHE.

OIHOOCHOBHBIE TTPEACIIBHBIC
KapOOHOBBIE KUCIIOTHI: YKCyCHAsI
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
duznyeckue 1 XUMHUIECKHE CBONCTBA
(oOmive cBoWCTBa KUCIOT, peaKus
sTepudUKaIn), TOTyUYEeHUE U
npuMmeHnenne. CTeapuHOBas M OJICMHOBAs
KHCJIOTHI KaK MPeCTaBUTENN BhICIIUX
KapOOHOBBIX KUCIOT. Mblila Kak cou
BBICIIINX KapOOHOBBIX KUCJIOT, HX
MOIOILIEE IEUCTBUE.

CnosxxHble 3¢upbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CIOXHBIX 3(upoB. Kupsl Kak

OTJEJIbHBIX MTPEACTABUTEIIEH

KU CJIOPOJICOJICPKAIMNX COCTUHEHHIM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYUYEHUSI THTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHCJIOPOACOIEPKAIIUX COCTUHEHUIN
(MeTaHoa, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aneTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IEJUTIOJIO3bI); BBISIBIISITh TEHETHYECKYTO
CBSI3b MEXKJIy HUMHU U MOJITBEPKIATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKINI C UCTIOJIB30BAHUEM

CTPYKTYPHBIX (hOpMYI.

OnuceiBaTh COCTaB,
XUMHUYIECKOE CTpOEHHE u
MpUMEHEHUE KHUPOB,

XapaKTepU30BaTh UX 3HAUCHUE
JUIS1 5KU3HEIEITEIbHOCTH OPraHUu3MOB.
Oco3HaBaTh OMACHOCTb BO3JEHCTBUS
Ha YKUBBIC OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKUX BEILIECTB, MOACHIThH

Ha MpUMepax crocoObl YMEHbIIICHUS
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IIPOU3BO/IHBIE TVIMLIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. [ MIpOIN3 KUpoB

3.3

YrineBoabl

VYrieBoibl: cocTaB, KilacCU(pUKALIUS
yTIE€BOAOB (MOHO-, TU- U
nonucaxapuasl). [ moko3a —
MPOCTENIINI MOHOCAXapUI:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMO/ICHCTBUE

¢ ruapokcugom meau(ll), okucienue
aMMHa4YHbIM pacTBOPOM OKCHA
cepebdpa(l), BocctaHoBeHHE, OpOKEHUE
[JIFOKO3bI), HAXO0XKACHUE B PUPOJIE,
pPUMEHEHUE TIFOKO3bI, OMOJIOTHYecKas
POJIb B KU3HEACATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. Opykrosa Kak
U30MEP TIIFOKO3BI.

Caxapo3a — npeICTaBUTENb
IYCaxapuao0B, THIPOJIN3 CaXxapo3bl,
HaxO0XXJICHUE B TIPUPOJIC U MPUMEHEHUE.
Kpaxman u nenroiio3a kak IpupoHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmaia u
LEJUII0JI03bl, PU3HUECKUE U XUMUYECKHE
CBOMCTBA KpaxMmaia (THAPOIU3,

KaueCTBEHHAsI pEaKIUsl C HOJIOM).
JKCNepUMeHTAIbHbIE METOAbI
U3y4eHUsl BellleCTB ¥ UX NpeBpalleHuii:

U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHICTBHS HA OPTaHU3M YEJIOBEKaA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaO0JI0ICHUE U ONTMCAHNE XUMHUYECKOTO
sKCTIepuMeHTa (J1a00paToOpHBIE ONBITH U
MpPaKTUYECKHUE PabOThI).

CrnenoBath npaBuiam 0€30MacHOM
paboThI B J1abOpaTopuu

P MCTIOIB30BAHUH XUMHYCCKON
MOCY/IbI U 000PYI0BAHMUSI, a TAKIKE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIMSAMHU
BBITIOJIHEHUS JTAOOPATOPHBIX OIMBITOB

U IPAKTUYECKUX PAOOT MO

MOJIyYEHHUIO U U3YUYEHUIO
OpPraHUYECKUX BEILECTB.

[IpencraBiATs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHM COOTBETCTBYIOIIUX PEAKIUN
U JIeJlaTh BBIBOJbI HA X OCHOBE.
[TpoBOINUTE BHIUMCTICHUS

JUTSL ONIpEAICIICHUSI MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOU PEaKIIUU.
CaMocCTOsITENBHO MJIAHUPOBATH U

OCYIICCTBJIATH CBOIO ITO3HABATCIIbHY O
ACATCIIbBHOCTD, IPUHUMATh aKTHUBHOC
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* JIabopaTOpHBIC OTIBITHI:

- TOPEHHE CITUPTOB;

- B3aUMOJICHICTBHE IIMIICPUHA

¢ ruapokcuaom meau(1l);

- Ka4CCTBEHHBIC PEaKIuu
aJIbACTUIOB (OKHCIICHIE aMMHUaYHBIM
pacTBOpPOM OKcHjia cepedpa u
ruapokcusiom meau(Il));

- B3aMMOJICMCTBUE Kpaxmaja C HOJOM.

* [IpakTtuueckue pabOTHI:

Ne 2. CpolicTBa pacTBopa yKCyCHOMN
KHUCJIOTHI.

* PacuéTHbIe 3a1a4U:

- ONPENETICHUE MOJIEKYJISIPHOU
bopMyJIbl OPraHUYECKOTO
BEILIECTBA IT0 MACCOBBIM JIOJISIM
aTOMOB XMMUYECKUX 3JIEMEHTOB U
1o macce (00bemMy) MPOAYKTOB
CrOpaHHs;

- Pacy€Thl 10 YPABHEHUIO
XAMUYECKOUN peakiuu

y4acTHE B FPYIIIOBOI y4eOHOU
JEATEIIBHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep kaniye oprannyeckKue coenHeHHst

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benku

3

AMMHBI: METUJIAMHH — IPOCTEUIINN
IIPEICTaBUTENIL AMUHOB: COCTAB,
XUMHUYECKOE CTPOECHUE, PUZHUECKUE U
XUMHUYECKHUE CBOMCTBA (peakuuu

PackpbIBaTh CMBICH U3y4aeMbIX
MOHSATUH (BBIABIISITH UX XapaKTEPHBIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS$3b, UCII0JIb30BATh
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C KHCJIOTAaMH W TOPEHUS), HAXOXKJICHHUE

B MIPUPOJI€. AMUHOKUCIIOTHI KaK
aM@oTepHbIe OPTaHNYECKHUE COSTUHCHHUS.
dusnyecKre 1 XUMHUYSCKHUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMeEpe TIINIMHA).
buomorndyeckoe 3HaueHNUE aMUHOKHCIIOT.
CuHTE3 NeNnTUI0B.

benku kak npupoHbIC MOJUMEPHI.
[IepBuuHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa OenKoB. XUMHYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JIeHaTypalys, KaYeCTBEHHbIEC PEaKIUn
Ha OCJIKH.

IKCNepUMEHTATbHbIE METO/IbI
U3YyUYEeHHUSs BELECTB U UX MPeBpalleHUI:
* JleMOHCTpauuu:

- JeHaTypaius OCJIKOB IpU HarpeBaHUH,
- IIBETHBIC peaKlnu OCIKOB

COOTBETCTBYIOIINE TOHITHS
MIPU OMUMCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHuYeCKuX
COCMHECHUM.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHON) (POpMYJT OPraHUYECKHUX
BEILIECTB.

Onpenenste MIPUHAJIC)KHOCTD
BEILIECTB K ONPEACICHHOMY KJAacCy IO
COCTaBY U CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATHUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH.
XapaxkTepuzoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYUYECHHS TUITUYHBIX
MPEACTABUTENECH a30TCOAECPKAIINUX
coeIMHEHU (MEeTUJIaM1Ha, TJIMIINHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHSTh
Ha IpUMepax 3HaueHue OCJIKOB

JUJIsl OpraHr3Ma 4YeJIOBEKa.
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Hcronb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl T03HAHUS — HA0JII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO II03HABATEIIbHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IpyNIoBor y4eOHOH
JeATETbHOCTH

Hroro no pazneny 3
Pa3nedn. 5. BbicokomoJieKyJIsipHbIe cOeIMHEeHUs]
5.1 | [mactmaccerl. 2 OCHOBHBIE IOHATHS XUMUU BnaneTs nuzyyaeMbIMH XUMUYECKUMHU

Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX CO€TMHEHU:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALINU, CPEIHSSA
MOJIEKYJIsIpHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUH — MTOJIMMEPU3ALUS U
IOJINKOHICHCALIHSL.

[TnacTmaccel (MOIUATHUIIEH,
MOJIMIIPONUIIEH, TOJIMBUHWIXJIOPUI,
nosivctupodt). Hatypanbhsiii u
CUHTETUYECKUE KayUyKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN U
U30MPEHOBBIN). BonokHa: HaTypanbHbIe
(XJIOTOK, IIEPCTh, MIENK),
UCKYCCTBEHHBIE (aLl€TaTHOE BOJIOKHO,

TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MTOHATUN U IPUMEHSATH 3TU
TOHSITUS MPU OMTMCAHUHU COCTaBa U
CTPOEHHUS BEICOKOMOJIEKYJIIPHBIX
OpPraHUYECKHUX BEIIECCTB,

JUIs1 OOBSICHEHUS OTICIBHBIX (PaKTOB M
SIBIICHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JIJISl COCTaBJICHUS CTPYKTYPHBIX (hopMyJT
BEIIECTB U YPABHEHUM PEaKLUN
MOJMMEPU3ALUU U TTOJTUKOHAEHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJsiee pacIPOCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; TPUMEHEHHUE
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BHCKO3a), CHHTETUYECKHE (KalpoH U
JIaBCaH).

JKCIepUMEHTAIbHbIE METO/IbI
H3y4YeHUs] BellleCTB U X NpeBpalleHuii:
 JIleMOHCTpauuu:

- O3HAKOMJIEHHE C 00pa3uamMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnoap3oBaTh CCTCCTBCHHO-HAY4YHbIC
MCTOIBI ITO3HAHUA — Ha6J'II-0I[aTI> u
OIINChIBATh I[eMOHCTpaHHOHHBIfI
OKCIICPUMCHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O [TPOI'PAMME
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11 KJIACC

Ne
T\

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTro npemMeTa

KomauuectBoO
4acoB

[IporpammHoe coaepkanue

OcHOBHBIE BUJIBI IEATETLHOCTH
00yYarommxcs

Pa3znen 1. Teopernueckue oc

HOBBI XUMHH

11

Ctpoenue aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepuoauueckas
CHUCTEMa XUMUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuit ssemeHT. Atom. Cocrtas
aToMa, M30TOMbI. DIIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHH,
MOYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-amementel. OcOOEHHOCTH
pacnpeneneHus 3JIeKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJBIINX IEPUOIOB. DIICKTPOHHAS
KOH(UTrypaiust aToMOB.
Ilepronnyeckuil 3aKOH U
[leproguyeckas cuicTeMa XUMHUYECKHUX
anemenToB 1. 1. MenaeneeBa. CBs3b
MEPUOANYECKOTrO 3aKOHA U
[Teproauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIO’KHBIX BEILIECTB MO IrpyImnam u
nepuoaaM. 3Ha4Ye€HUE NEPUOAUIECKOTO
3aKOHA U CUCTEMBI XUMHUYECKHUX

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHATUM (BBIABIISITh UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABIIUBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI TEPUOTUIECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMaTU3HUPYIOIIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO
GyHKIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
2JIeMEeHTOB 1—4 mepuo10B, UCTIONB3YS
MOHSATHS S-, P-, d-3JIEKTPOHHBIC
opOuTaNH, YHEPTETUIECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XMMUYECKHUX
AJIEMEHTOB U UX COCAUHECHUH

0 TIEPHOJIaM U TPyIIIam
ITepnoauueckoit CuCTEMBI

J1. 1. Menaeneena
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sanemenToB .M. MenaeneeBa

B Pa3BUTUU HAYKHU.
IKCNePpUMEHTAIbHbIE METOAbI
U3yYEeHHUS BelleCTB U UX MPeBPallleHU:
 JIleMOHCTpauuu:

Bunpr Tabmun «Ilepuoanueckas cucrema
XUMHUYECKHUX DJIEMECHTOB

J.1. MenneneeBay

1.2

CrpoeHnue BenecTna.
MHuoroo6pa3zue
BEILECTB

Crpoenue BeniecTBa. XUMUYECKas CBSA3b.
Bunb! (koBasieHTHast HEMOJSIpHAs U
NOJISIpHAsA, MOHHAS, METAJUTMYECKAs) U
MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKienTopHbli). BogopoaHas CBs3b.
BaneHntHOCTSB.
DIIEKTPOOTPULIATEIIBHOCTb.

Crenenb okucienus. Katnonsl u
AHUOHBI.

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJIIPHOTO

CTPOEHHUH.

3aKOH MOCTOSTHCTBA COCTABA BEIIECTBA.
TuIbl KPUCTAIITUYECKUX PEIIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunneie pactBopel. KommuecTBeHHbIE
XapaKTEPUCTUKHU PaCTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).

PackpbIBaTh CMBICT H3y4aeMbIX
HOHSTUMN (BBIIEIATH UX XapaKTEPHbIE
MPU3HAKKN) U IPUMEHATD 3TU TOHSITHUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 1J11 O0BSICHEHUSI OTAEIbHBIX
(aKTOB U SABJICHHM.

OnpenensaTs BUJIbI XUMUYECKOMN CBS3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKON, BOJOPOTHOM)

B COEJIMHEHHUSIX; TUI KPUCTAILITNYECKON
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatbs BAIEHTHOCTb U CTETIEHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCJIMHEHUSIX PA3TUYHOTO

COCTaBa.

[IpoBOIUTH BBIUKUCIEHUS

C UCIIOJIb30BAHUEM MTOHATHUS «MACCOBAS
JI0JI BEILIECTBA B PACTBOPEN.

BnaneTs n3ydyaeMbIMU XUMHYECKUMHU
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Knaccuduxanus

HEOPTaHUYECKUX COCTUHEHUHN.
HomeHnkaTypa HEOpraHMIeCKuX
BEIIECTB.

IKCNePUMEHTAIbHbIE METOAbI
M3y4YeHHsI BellleCTB U MX NMpeBPalleHHii:
* JleMOHCTpauuu:

- MOJIEJIM KPUCTAJUTMYECKUX PEIICTOK.
» PacuérHble 3a1a4u:

- pacyeThl C UCIOJIH30BAHUEM TTOHSATHS
«MaccoBas JI0J1s paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUYECKHE
peakuuu

Xumunueckas peakuusi. Knaccudukarus
XUMHYECKUX PEAKLINI B HEOPTaHUYECKOU
Y OPraHMYECKON XUMUU. 3aKOH
COXPAaHEHHUSI MACChl BEUIECTB; 3aKOH
COXPaHECHUSI Y MPEBPAILCHUS SHEPTUHU
MPY XUMUYECKUX PEAKIIUSX.

CKOpOCTb peakinu, €€ 3aBUCUMOCTD

OT pa3nu4HbIX PakTopoB. OOpaTrMbIe
peakiuu. XMMUYECKOE PAaBHOBECHE.
DaKTOpPBHI, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [laTenbe.
DIIEKTPOIUTHYECKAS] TUCCOLIUAIUA.
CuiibHBIE U clla0ble Ay1eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAS,
HEUTpaJibHAas, IeI0YHast. BonopoIHbIM

MOHATHSIMHU.

OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INIHbIX
(hakTOpoB.

OrnpenensiTe XxapakTep CMEIICHUS
XUMHYECKOTO PABHOBECUS

B 3aBUCHMOCTH OT BHEIITHETO
Boznerictus (npunnui Jle [llarense).
CocTaBiATh ypaBHEHUS PEAKIINI
Pa3JIMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHBIC YPABHEHUS pEaKIUN
MOHHOT'0 0OMEHA, YUUTHIBAsI YCIOBUS,
MIPU KOTOPBIX ATU PEAKLINU UAYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — TPOBEJICHUE,
HaOJIOICHUE U OTTMCAaHUE XUMUYECKOTO
HKCIIEpPUMEHTA (JIEMOHCTPAIMOHHBIC U
Ja00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIINI
HOHHOT'0 0OMEHa, BJIUSHUIO Pa3IUYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnemoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOU MOCyA01 1 1a00paTOPHBIM
000py1I0BaHUEM.

[IpencraBiaTs pe3yJbTaThl
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denepanpHas padouas nporpamma | Xumusi. 10-11 knaccer (6a30BbIit

nokaszarenb (pH) pactBopa. Peakiyu
MOHHOTO OOMEHa B OPraHUYeCKON 1
HEOPTaHWYECKON XUMUHU.
OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. [TorsTre 06 amekTpouse
pacIuiaBoB U pacTBOPOB COJICH.
[IprMeHEHNE INEKTPOIH3A.
JKCHepUMEHTAIbHbIE METOIbI

NU3YyYCHUA BEIIECTB N HX npeBpameHnﬁ:

* JlemOHCTpanuu:

- pa3JIoKEHUE IIEPOKCUa BOIOPOAA

B IPUCYTCTBUM KaTaau3aTopa.

* JlaGopaTopHBIE OMBITHI:

- TPOBEJCHUE PEAKIUN

MOHHOTO 0OMEHa;

- OMNpEAEJIEHUE CPENIbl PACTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCATIBHOTO
WHJIMKATOPA.

* [Ipaktruueckue pabOThI:

Ne 1. Brnusinue paznuqabix GakTOpoOB
Ha CKOPOCTh XUMHYECKOUN pEaKIInu.

* Pacuérnblie 3anaumn:

- pacyeThl 110 YPAaBHEHUSAM XUMHUYECKHUX
pEaKLni, B TOM YHCIIE
TEPMOXMMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIllMCH YPABHEHHUN COOTBETCTBYIOIINX
PEaKLUi U JAeaTh BBIBOABI HA UX
OCHOBE.

IIpoBOANUTE BBIYUCIICHUS

10 YPAaBHEHUAM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacy€Thl

Hroro no pazaeny

13
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Pa3nen 2. Heoprannueckasi XuMus

2.1

MeTamiel

6

Meraisl. [1omoxenne MeTaninos

B [lepronueckoil cucTeMe XUMHYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mue Gpu3nyeckne CBONCTBa
MeTaioB. [ IpuMeHenne meTamios

B OBITY, Ipupoje U TexHuke. CriiaBbl
METAJUIOB. DIIEKTPOXUMHUUYECKUN PAL
HanpspkeHUu MetaiioB. O0ume cnocoosb
nojgydeHus metaioB. Kopposus
MeTauioB. CocoObl 3a1UThI

OT KOPPO3HH.

OO61mast xapaKTepuCTHKa METaJIOB
rnaBHbIX oarpymm (IA-rpymma,
[TA-rpynmna) [lepuoanyeckoi CUCTEMBI
XAMHUYECKUX DJIEMEHTOB. AJTFOMUHUM.
AMQoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

OO61ast xapakTepuCTHUKa METaJIOB
no6ouHbIx oarpytmi (b-rpymm)
[leproauyeckoi CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: M€Jlb, LIMHK, XPOM, JKEJIE30.
Baxueiimme coeMHEHNs METAIITIOB
(OKCHABI, TUIPOKCUABI, COJIN).
JKCNepUMEHTAIbHbIE METOAbI
U3yYeHHs BelleCTB U UX IIPeBPaIlleHHId:

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU OHSITHUS
IIPY ONMCAHUH COCTABA U CTPOECHUS
BEIIECTB, U1 O0BSICHEHUS OTACIIbHBIX
(aKkTOB U SABJICHUM.

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB JIEMEHTOB —
METAJVIOB U UX COCUHEHUN C

Y4ETOM CTPOCHUS UX aTOMOB U
IIOJIOKEHUS

B [lepnognueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMHYECKUE CBOWCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHN, TTIOTBEPKAAs
ATO ONKCAaHUE MPUMEpPaMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUECKUX
peaKuii; IPUMEHEHUE METAJJIOB

B Pa3IUYHBIX 00JIACTIX, a TAKKE
MCMOJIb30BaHUE UX ISl CO3/TAHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIIMTHI METAJIIOB
OT KOPPO3HH.

PackpbIBaTh CynIHOCTh OKMCIUTEIBHO-
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* JleMOHCTpauumu:

- KOJJIEKIM «MeTalibl U CIUIaBhI».

* JlaGopaTopHBIE OIBITHI:

- B3aMMOJICVICTBHUE TUAPOKCHUIA
AJTIOMUHHS C PACTBOPAMU KUCIIOT

U 1IeJIoYeH;

- Kauye€CTBEHHBIC PEAKI[MH HA KATHOHBI
METAaJIJIOB.

* [IpakTrueckue paboThI:

Ne 2. Pemmenne skcriepuMeHTaIbHBIX
3aj1a4 o TeMe « MeTaiby.

* Pacu€THbIC 3a0a4u:;

- pacdeTsl Macchl (0ObeMa, KOJTMYeCTBa
BEILIECTBA) MPOYKTa PEAKIIUU, €CIIU
OJIHO W3 BEIIECTB JaHO B BUJIE PACTBOpA
C OIPEAETIECHHON MacCOBOM A0JIEH
PacCTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEJBHBIX PEaKIUi
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLUi.
[IpoBoauTh peakuuy,
MOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBOMCTBA N3y4YaeMbIX BEILLECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOII0/ICHUE U OTIMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThl).

[IpencraBisTh pe3ynbTaThl
XUMHUUYECKOTO KCTIEpUMEHTa B popme
3alyCU YpaBHEHHUH COOTBETCTBYIOIINX
peaxkuuii ¥ enaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOU MOoCcyA0i 1 1a00paTOpHBIM
000pyI0OBaHUEM.

[TpoBOANTH BBIUNCICHHUS

M0 YPaBHEHUSIM XUMUYECKUX PEaKIIHIA.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATh CBOIO [T03HABATEIbHYO
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JIEATEIIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIIOBON y4eOHOM
JIESITETbHOCTH

2.2

HemeTamisr

Hemeramsl. Ilonoxenne HeMETalJIOB

B [leproanieckoil cucTeMe XUMUYECKUX
anemenToB .M. MeHnnaeneeBa u
0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znYecKue CBOMCTBA HEMETAJIOB.
AJOTpOIUSI HEMETAJUIOB (Ha MpUMEpe

KHCJIOpOoa, cephl, hochopa u yriepoa).

XHUMHUYECKHIE CBOMCTBA BaXKHEHIITX
HEMETaJIOB (TaJIOTeHOB, CEPhI, a30Ta,
docdopa, yraepoaa 1 KpeMHUs).
Oxcuzipl HEMETAIJIOB.
Kucnopoacoaepaiiye KUCIOTHI.
Bopoponueie coemuHeHns
HEMETAJIOB.

JKCIepUMEHTAJIbHbIE

METO/AbI U3yUeHUs BellecTB

U UX NpeBpPalleHU !

* JleMoHCTpauumu:

- 00pa3ibl HEMETAJJIOB,

- B3aUMOJEHUCTBHE MEIH C a30THOU
KUCJIOTOU Pa3JIMYHOU

KOHIIEHTpAIIUH.

* JIaGopaTOpHBIE OTBITHIL:

- KaUYE€CTBEHHBIE PEAKIIMX HA AHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
IIPY ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, I O0BSICHEHUS OTACIIBHBIX
(aKkTOB U SABJICHUM.

OOBICHATH 00IITME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB HEMETAJUIOB U UX
COCJIMHEHUI ¢ YUETOM CTPOCHHUS UX
aTOMOB U TTOJIOKEHUS

B Ilepnonnueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONMUCHIBATH) OOIIIHE
XUMHUYECKHE CBONCTBA HEMETAJUIOB, UX
BOKHEUIINX COCTMHEHN, TTIOTBEPKAAs
ATO OMUCAHUE IPUMEPAMH YPaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX
pEaKInu.

XapakTepru30BaTh BIMSIHUE HEMETAIIOB
U UX COCMHCHUH Ha )KUBBIC
OpraHU3MBbl; OTIMCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUIECKOM
NeSATeTLHOCTH YEJIOBEKA.
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* [Ipaktuueckue pabOTHI:

Ne 3. Pemenne sxcriepuMeHTaIbHBIX
3as1a4 o TeMe «Hemeramibn.

e Pacuérnrle 3a1aun:

- pacueThbl Macchl BEIIECTBA

WIH o0beMa ra3oB o
U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU O00beMy
OJIHOTO M3 YYaCTBYIOIIUX

B PEaKLMU BELIECTB; PACYEThl MACCHI
(oOBbeMa, KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIIMH, €CIIH OJHO

13 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heoprannueckue n opraHndeckue
KuCI0Thl. Heopranmueckue u
OpraHuYecKue OCHOBaHUA. AM(OTEpHbIC
HEOPTaHWYECKUE U OPTAHUYECKHUE
coeqnHeHns. | eHeTHnUecKast CBI3b
HEOPTaHWYECKUX U OPraHUYECKUX
BCILIECTB

[ToaTBepkaaTh CyIIeCTBOBAHKE
TEHETUYECKOU CBSI3U MEXKTY
HEOPTraHWYECKUMHU BEIlIeCTBAMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIUH.

PackpeIBaTh CyIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKui
MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO OaJlaHCa 3TUX PEAKIIHIA.
[TpoBoauTh peaxium,
MOJITBEPIKTIAIOIIINE XaPAKTEPHBIC
CBOMCTBA M3yYaeMbIX BEILLECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
aHMOHBI, TPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — IPOBEJCHUE,
HaOJII0/IEHUE U ONMCAHNE XUMUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencraBasTh pe3ynbTaThl
XUMHYECKOTO IKCIIepUMeEHTa B popme
3aIliCU YPaBHEHHU COOTBETCTBYIOIINX
peakiuii U JenaTh BhIBOJIbI HA UX
OCHOBE.
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CrnenoBaTh npaBwIaM IOJIb30BAHUS
XUMHUYECKOU MOCYA0H U 1a00paTOPHBIM
000py1I0BaHUEM.

IIpoBOAUTE BEIYUCIEHUS

10 YPaBHEHUAM XUMUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATENBHYIO
JEATENIBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNInoBor y4eOHOH
NEATEIIBHOCTH

Hroro no pazaeny 17
Pasznea 3. Xumus ¥ ;KH3Hb
3.1. | Xumus 1 )KU3Hb 4 Ponb xumuu B obecnieyeHnun PackpeIBaTh posib XUMHUH B PELIEHUN

AKOJIOTUYECKOM, IHEPTeTUUECKON 1
MUIIEBOM 0€30MMaCHOCTH, Pa3BUTUHN
MenuiuHbl. [ToHSITHE O HAYYHBIX
METOJIaX TTO3HAHUS BEILIECTB U
XUMHYECKUX PEAKIUH.

[IpencraBienust 006 0OMIMX HAYYHBIX
MPUHIHINAX TPOMBIIIJIEHHOTO MOJTYYEHUS
BAKHEHIINX BEUIECTB (Ha MpUMepax
IIPOM3BOJCTBA AaMMUAKa, CEPHOU
KHCJIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMUS U
3I0POBbE YEJIOBEKA; ITPaBUJIa
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTUYECKHUX MPOOJIEM UeJIOBEYECTBA,
OTIMCBHIBATh OCHOBHBIC HAIPABJICHUS
Pa3BUTHS XUMHYCCKOW HAYKU U
TEXHOJIOTHUHU.

[IpumensTh npaBuia 0€30MacHOro
oOpallieHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEMBIMH B TTIOBCETHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IETISX
cOepeKeHus 3I0POBhS M OKPYKAIOIIEH
MIPUPOJTHON CpeJibl; TOHUMATh BPE/I
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICTIEHHBIX BEIIECTB
cMbica nokazarens [IJIK, mosacuaTs
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IIpCIapaToB, IIpaBUjIa 0e30macHOro Ha IIpuMcecpax CITOCOOBI YMCHBIICHUSA U

MCIIOJIb30BaHUs MIPENapaToB OBITOBOM IIPENOTBPALIEHUS UX BPEIHOTO
XUMUH B IIOBCETHEBHOM KU3HU. bpITOBas | BO3JACHCTBUS.
XUMHYECKasi TPaMOTHOCTh AHaIM3UPOBATh U KPUTHYECKH

OLICHUBATh UH(POPMALIHIO, CBSI3aHHYIO

C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSIHUEM Ha COCTOSTHUE

OKPY’KaroIIEH CPEIBI.

Hcnonb30BaTh MOTYyUYECHHBIC 3HAHUS U
npeacTaBieHus o chepax
JIEeATEeIIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK
OCHOBY JIJI1 OPUEHTALIUH B BEIOOpE
cBoel Oyaymiel nmpodhecCHOHAIBHOM
JEATEIIbHOCTH.

[IpuHuMaTh ydactue B 00CYKIECHUU
npo0JieM XUMHUYECKON U SKOJIOTHUECKON
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npejyiarath BO3MOXKHBIE TTyTH €&

peIIcHUS
Wroro no paznemny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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