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OdenepanbHas paboyas mporpamMma Mo ydyeOHOMY TpeaMmery «Xumus» (0a3oBbId
ypoBeHb) (mpeaMeTHas o00macTh «EcTecTBeHHO-HaydHBIE TPEAMETHD») (manee
COOTBETCTBEHHO — IMpOrpamMma IO XHMHUHU, XUMHUS) BKJIIOYAET MOSICHUTEIbHYIO
3aMuCKy, COJAEPKaHne O0yUYeHHs, TJIAaHUPYEMbIE PE3yJbTaThl OCBOCHUSI MTPOTPAMMBI
0 XUMUH, TUTAHUPYEMbIC Pe3yJIbTaThl, TEMATHUYECKOE TIJIaHUPOBAHUE.
[TosicHuTenpHaAsE 3amucka OTpakaeT OOIIMe IeIM W 3aJayd U3Y4YeHUs] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOCHIIIOK K €€ M3YYCHHIO OO0y4YaroIUMMUCH,
MECTO B CTPYKType y4eOHOTO TUIaHa, a TaKKe MOAXOAbl K OTOOpY COAEpKaHus, K
ONPENCIICHUIO  IUIAHUPYEMBIX  PE3yJbTaTOB M K  CTPYKType TEMaTHYECKOro
MJIAaHUPOBAHMUSL.
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Copepxanre OOy4YeHHMS PACKpBIBAET COJEp)KAaTelIbHBIE JIMHHH, KOTOPHIC
npeIaraloTcs Uis 00s13aTEIbHOTO M3YyUEHHUsI B KaXKIOM KJIAcCe Ha YPOBHE CPEIHEro
obmrero oopa3oBaHusl.

[Inanupyembie  pe3yabTaThl OCBOCHHS MPOTPaMMBI TI0 XUMHH BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 32 BECh IMEPHOJ] OOYYCHHS Ha YpOBHE
cpenHero oo1ero o0pa3oBaHus, a TAaKXKe MPEeIMETHBIEC TOCTIXKEHUs 00yJaromerocs: 3a
KaXJIbIi T0J1 00yUYEeHHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMHH Ha YPOBHE CpeIHET0 00I1Iero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 oOpa3oBaHUH B
Poccuiickoii @enepauun», TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS (enepaabHOM
oOpa3oBarenbHON TMporpamMMmbl  cpeaHero obmero ooOpaszoBanus (DOII COO),
npecTaBleHHbIX B DeepalibHOM rocy1apcTBeHHOM oOpaszoBarenbHOM ctangapte COO,
¢ yuéroM Konnenuuu npenoiaBanusi yaeOHOTO rpeameTa « XuMus» B 00pa30BaTEIbHbIX
opranuzanusx Poccuiickoit ®denepanuu, peaau3ylolUX OCHOBHbIE 0Opa30BaTEIbHBIC
IPOrpaMMbl, U OCHOBHBIX MOJ0XKeHu «CTpareruu pa3Butus Bocniutanus B Poccuiickoi
®epnepanuu Ha niepuon 10 2025 roga» (Pacnopsixenue
[TpaButensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIX0/0B K pa3pabOTKe MpOorpamMMBbl M0 XUMHH, K OMPEIEICHUI0 00IIei
cTpaterud OOy4YeHUs, BOCIUTAHUS M Pa3BUTHSA OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO
npeamera «Xumus» g 10-12  kmaccoB Ha 06a30BOM  YpPOBHE COCTAaBWIIH
koHuentyanbHble mnonoxkeHus @OI'OC COO o B3auMoOOYyCIIOBIEHHOCTH LENeH,
COJICp)KaHUS, pE3yJbTaTOB OOydYeHHs] M TpeOOBAaHWU K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C MaHHBIMH TOJIOKEHHUSIMU TIporpamMma Mo XumuH (0a3oBbIi
YpOBEHB) Ha YPOBHE CPEIHETO 00I1IeTO 00Pa30BaHUS:

yCTaHABJIMBAET 00s3aTelibHOE (MHBAapUAHTHOE) TMPEIMETHOE  COJIepIKaHUE,
oTpeesieT KOJIMUYECTBEHHBIC U KaUeCTBEHHBIC €r0 XapaKTEPUCTHUKU Ha KaKJIOM JTare
U3YUYCHUS MpeaMeTa, MPeAyCMaTPUBACT NPHHIMIBI CTPYKTYPHUPOBAHUS COJCPKAHUS U
pacrnpeiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;

a€T MPUMEpPHOE pacIpeesiCHne YIeOHbIX YaCOB IO TEMATUUECKUM pa3jiesiaM,
PEKOMEHAYET MPUMEPHYIO MOCIEAOBATEILHOCTh M3YYEHHUS OTHEJIBbHBIX TEM Kypca C
Y4ETOM MEXMIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA y4eOHOIro Mpoliecca,
BO3pACTHBIX OCOoOeHHOCTeH oOydatomuxcsa 10-12 kimaccoB; aéT METOIUYECKYIO
WHTEPIPETALUIO TIeJIeH M3y4YeHUs MpeaMeTa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CHUCTEME cpeaHero oOmero o0pa3oBaHUS, COJEPIKATEIbHOW  XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl
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cpenHero o6mero oOpa3oBaHUs (JIMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX),
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIILHOM 1€ATEILHOCTH 00Y4YaloIIEerocs Mo OCBOSHUIO
comepxkanuss npenMera. Ilo BcemM Ha3BaHHBIM NO3WLHUAM B IMpOrpaMMe IO XUMHUU
coOI0ZICHa TPEEMCTBEHHOCTh ¢ (penepanbHO pabouel MporpaMMol OCHOBHOIO
oOuiero obpazoBaHus o XUMHHM (U1 8—9 KiaccoB 00pa3oBaTENIbHBIX OpPraHU3ALMM,
0a30BBI YPOBEHB).

XuMuyeckoe 00pazoBaHUE, IMOJy4aeMO€ BBITYCKHUKaMU OOIIe00pa3oBaTeIbHON
OpraHM3aliM, SBJISETCS HEOTHEMJIEMOW 4YacThi0 UX 00pa3oBaHHOCTU. OHO CIIYKUT
3aBEpLIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJTFOUEBBIX LICHHOCTEN, IPUCYLIUX LIETIOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHUs. DTH
[IEHHOCTU KacaloTCs IMO3HAHUS 3aKOHOB MPHUPOJbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oOwIell KyJIbTypbl YEJIOBEKa, a TAKXKE HKOJOTUYECKM OOOCHOBAHHOIO OTHOLICHUS K
CBOEMY 3/I0pOBbIO M MpHUpPOAHON cpene. Peanmmsyercs xumuueckoe o00pa3oBaHuE
00yyaromuxcsi Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs CpPEACTBAMU Y4€OHOTO
npeaMeTa « XUMHs», COAEPKaHUe U TOCTPOEHUE KOTOPOTO OIPEAEIIEHBI B MPOTPaMMeE 10
XMUMHU C y4ETOM CHEIU(PUKUA HAYKH XUMHUH, €€ 3HAUCHUS B MO3HAHUM NPHUPOJBI U B
MaTepuaIbHON >KU3HM OOLIECTBa, a TaKKe C yuy€TOM OOIUX IeNed M TMPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHET0 O0IIEro 00pa3oBaHus B
Poccuiickoit @enepaunu. Tak, Hanpumep, Npu GOPMUPOBAHUM COJIEPKAHUS MPEIMETa
«XUMHSD YYTEHBI CIIEIYIOIINE MOJIOKEHUS O cTieln(UKe U 3HAYCHUN HAyKU XUMUH.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WrpaeT ocoOyl pojib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTtepuanbHOU KyibTypbl. OHa
BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOIO HAYYHOTO MBILUIEHUS], B CO3/IaHUE
LEJIOCTHOTO MpPEACTaBICHUs] 00 OKpYKAIOIIEeM MHpe Kak O €IWHCTBE MPUPOIbl U
YeJnoBeKa, KOTopoe (OpMHpPYETCS B XMMHUU Ha OCHOBE NMOHUMAaHUS BEILIECTBEHHOIO
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUSI B3aUMOCBSA3U MEXKIY CTPOEHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOXXHBIMU 00JIACTSMHU TPUMEHEHUSI.

TecHO B3aMMOJACHCTBYSI C JOPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO TPy 1a
W JKU3HM KaXJ10T0 ujieHa oOmiecTBa. CoBpeMeHHas XMMUS Kak HayKa CO3MIaTebHas, KakK
HayKa BBICOKMX TEXHOJOTMM HampaBjieHa Ha peleHue TI00albHbIX MpodieM
YCTOMUYHUBOTO PAa3BUTHUSI YEJIOBEUYECTBA — CHIPbEBOM, DHEPre€TUYECKOW, MHILEBOU,
HKOJIOTUYECKOIN 0€30MACHOCTH U OXPaHbl 3J10POBbSI.

B cooTBeTCTBUU C 00IIMMHU LIETSIMU U PUHLUIIAMH CPEJHETO 00111ero 00pa3oBaHus
comepxanue mnpeamera «Xumus» (10-12 kmaccel, 0a30BBIH YpPOBEHb HW3YUYCHUS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOJMMYI0O WM JJIi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO
BKJIFOUEHUS B KU3Hb COLMYMa, IPOJOJKEHUs 00pa30BaHMs B Pa3IUYHbIX 00JIacTAX, HE
CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.
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CocraBnsromyMu npeameTa «XUMHsD) SIBISIFOTCS 0a30Bble Kypcebl — « Opranundeckas
xumus» U «O0IIas 1 HeOpraHW4YecKasi XUMUsI», OCHOBHBIM KOMITOHEHTOM COJIepKaHuUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKU: CHCTEMAa 3HAHWI 10 HEOPTaHUYECKOW XUMUN
(c BKJIIOUEHHEM 3HaHUU U3 OOLIEH XMMHH) U OpraHudeckod xumuu. PopMupoBaHUE
JAHHOM CHUCTEMBl 3HAHMM IPU HM3YyYEHUU @peaMeTa OOeCHeurBAET BO3MOXKHOCTh
pPaccMOTPEHHsT BCEr0 MHOrooOpa3usl BEIIECTB Ha OCHOBE OOIIMX IOHATHI, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas XuMus» chopMHpOBaHa B MPOTpaMMe MO XUMHUH HAa OCHOBE CUCTEMHOTO
MOJIX0/1a K U3YUYEHUI0 Y4eOHOro MaTepuasia u 00ycioBiIeHa UCTOPUUECKU OOOCHOBAHHBIM
pa3BUTHEM 3HAHUN Ha OMNPENENEHHBIX TEOpPEeTUYECKUX YpoBHsX. Tak, B Kypce
OPraHMYeCKON XMMUHU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOW TEOpUU
CTPOCHUSI OpPraHWYECKUX COEOUHEHHM, a TAaKKE€ Ha YPOBHE CTEPECOXUMHYECKHX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOSHUH BeliecTB. CBeJieHusT 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOIOB JIO CJIOKHBIX OHUOJOTHYECKHU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHM4eckol XHWMHUM IIOJY4YarOT pa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl IEpBOHAYAIbHbBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON pEaKIIUH.

ITon HOBBIM yrjaomM 3peHHss B TmpeaMere «XuMmus» 0a30BOTO  YPOBHSA
paccMaTpuBaeTcs M3y4YEHHBIH Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
TEOPETUYECKH MaTepuasn U (HaKTOJOTUYECKUE CBEJCHUS O BEIIECTBaX M XMMHYECKOU
peakiuu. Tak, B yacTHOCTH, B Kypce «OO0111ast U HeOpraHUYeCcKasi XUMHUs 00yUdaronuMcs
MPEAOCTAaBISCTCS BO3MOKHOCTh OCO3HATh 3HAYCHHE TMEPUOJUYECKOTO 3aKOHA  C
0OIIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TMO3UIIMM, TIIYy0)Ke IMOHSATHh HMCTOPUYECKOE
U3MEHEeHHe (YHKIMA OTOTO 3akoHa — OT O00O0OMmAMIIeH 0 OOBSCHSIOMEH |
MIPOTHO3UPYIOMIEH.

Enunass cucremMa 3HaHMM O BaXKHEWIIMX BEHIECTBaX, MX COCTABE, CTPOECHUH,
CBOWCTBAaX M MPUMEHEHUH, a TAKKE O XUMHUYECKHX PEaKIUsAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JomojHseTcs B Kypcax 10 u 12 kimaccoB ainemeHTaMu
COJICp’KaHUs, UMCIOIIIUMHU KYJIbTYPOJIOTUYECKUN U MPUKIIAJHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TMTOHUMAHUIO B3aUMOCBSI3M XUMHUH C IPYTUMH HayKaMH, PaCKphIBAIOT €&
poOJib B TIO3HABATEIILHOW W TPAKTUYECKON NESITEIbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKECHUS K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTHICCKUX
MPUJIOKEHUN XUMHWHU, TTOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHUEH, KPUTHYECKH OCMBICIMBATH
uHGOPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] UHTEIVICKTYJIbHBIX U
SKCIEPUMEHTAJIbHBIX HCCIE0BATENIbCKUX 3a1ad. B 1emoM cojaepkaHue ydeOHOro
npeaMera « XUMHs» JaHHOTO YPOBHS M3YyYEHHUS OPUEHTHPOBAHO Ha (POpPMHUpPOBAHHUE Y
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00yYarOIIMXCsI MUPOBO33PEHUYECKON OCHOBHI JIJIsI TOHUMAaHMS PUIOCOPCKUX UACH, TAKUX
KaK: MaTepHalbHOE €IWHCTBO HEOPTraHMYECKOTO W  OPraHWYECKOTO  MUpa,
00YCJIOBIIGHHOCTh CBOWCTB BEIIECTB HX COCTaBOM M CTPOCHHEM, IT03HABAEMOCTH
MPUPOJIHBIX SIBJICHUN MyTEM KCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUN MEXKTy HOBBIMHU
dbakTaMd U TEOPETUYECKUMH IPEANOChUIKAMU, OCO3HAHHME POJM XHUMHUU B PEIICHUU
HKOJIOTHYECKUX TPOOJIeM, a Takke MpobOiieM cOepeKeHHsT YHEPTETUICCKUX PECYPCOB,
CBIPBSI, CO3/ITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B nnane pemieHus 3aad BOCIMHUTAHUS, Pa3BUTHS U COIMAIM3AMHN O0YUYaIOITUXCS
MIPUHATHIC TPOTPAMMOM IO XUMMH TTOIXOJIbI K ONPEICTICHUIO COJICPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICUCTBHM,
UMEIOINX 0a30BOE 3HAUEHUE TSI Pa3IMYHBIX BUIOB JIEATCILHOCTHU: PEIICHUS TIPOOIIeM,
MOMCKa, aHaJIn3a U 00pabOTKK MH(POpMAIMHU, HEOOXOAUMBIX ISl PHUOOPETEHUSI OIbITa
MPAKTUYECKONH M MCCIIEIOBATCILCKON JIEITEIIBHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MTO3HAHUHU XUMHUH.

B npakrtuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O 00I1IETO 00pa30BaHUs
TaK U Ha YpOBHE cpeaHero oOiiero oOpa3oBaHuUs, MPU ONPEISICHUN COJepKaTeIbHON
XapaKTePUCTUKH IIeJed HW3y4YeHUs] TMpeaMeTa HamlpaBiICHHEM IePBOCTEIICHHOMN
3HAYMMOCTH TPAJAUIIMOHHO NpHu3HAETCS (POPMUPOBAHHE OCHOB XMMHUUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON JACATETHPHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C METOAMYECKON TOUKH 3PEHHUS TaKOM
MOAXOJ K ONPEACICHUIO MEJICH N3yUeHUS MPeIMETa SIBJISCTCS BIIOJHE OMPaBAaHHBIM.

CorracHO JaHHOW TOYKE 3PCHHMsI TJIABHBIMU EISIMU N3YUYEHUS MpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10-12 kJ1.) ABISIFOTCS:

dhopMUPOBaAHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIOIICH

€CTECTBEHHO-HAYYHON KAPTHUHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE IOHATHS,
(dyHIaMeHTalIbHbIE 3aKOHbl U TEOPUM XUMHUHU, OCBOCHHE S3blKa HAayKH, YCBOEHHUE U
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHUE C MCTOpPHUEH MX pa3BUTHSA M CTAHOBJIECHUS; (OPMUPOBAHHUE U Pa3BUTHE
IIPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS

BEUIECTB M XUMHYECKHX pEaKIHi, HEOOXOOUMBIX IJs NPUOOpPETEHHs YyMEHUM
OPHEHTUPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX SIBJIEHUN, UMEIOIIUX MECTO B IPUPOJE,
B [IPAKTUYECKOW U MOBCETHEBHON KU3HU; Pa3BUTUE YMEHUIN U CIOCOOOB AESATEIBHOCTH,
CBSI3aHHBIX C HAOJIOJJCHUEM U

OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJO/ICHHEeM TIpaBuil 0€30MMacHOro
0OpallleHHsI C BEIIECTBAMHU.

Hapsany ¢ stuM copepkarenbHas XapaKTEpUCTHMKA LEJIEW W 3a1ad HU3y4EeHUs
IpeaMeTa B IporpaMMe 0 XMMUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUMU C
HOBBIMM TPUOPUTETAMU B CHUCTEME cpefHero obmiero oOpaszoBanus. CeromHs B
NpenoJlaBaHu XUMHUHU B OOJBIIEH CTENeHW OTHAETCS MPENNOYTEHHE MPAKTHYECKOM

6



®enepanpHas padouas mporpamma | Xumus. 10—12 kinaccel (6a30BbIH yPOBEHD)

KOMITOHEHTE COJIepaHusi 00y4YeHUsl, OPUCHTUPOBAHHON HAa MOATOTOBKY BBITYCKHHKA
OI0IIe00pa30BaTEIbHON  OpraHu3alliy, BIAJACIONIET0O HE HAaOOpOM 3HAaHUM, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAaMHU M YMEHHUSIMH aKTHUBHOTO
MOJIYYCHUS 3HAHUW M MPUMEHEHUS UX B PEaTbHOM KU3HM JUIsl PEHICHUS MPAKTHUYECKUX
3a/ay.

B ostoii cBA3u nmpu m3ydeHUM npeamera «XUMHS» JOMUHHPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUeE MU U 33/1a49H, KakK:

ajganTanus OOy4yalolUXcsi K YCIOBUAM JTUHAMUYHO pPa3BUBAIOLIEIOCS MHPA,
(dbopMUpOBaHNE WHTEIIEKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM; (popMupoBaHue
y O0OYyYaroluMXCsi KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUI), WMMEIOIINX
YHHBEpPCaJbHOE 3HAUCHUE JUIS Pa3IMYHBIX BUAOB JIEATEIHHOCTH: PEIICHHUs MPOOJeM,
MOMCKA, aHaJIM3a U 00paboTKH HHPOpMaALUU, HEOOXOIUMBIX
JUTSI IPUOOPETEHHUSI OTIBITA IESITEIbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MIO3HAHUU
XUMHUHM, a Tak)Ke JUIsl OLIEHKU C TO3UIUNA JKOJOTUYECKOW Oe30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XMMHUYECKUX TPOIIECCOB HA OPTaHHM3M YeJIOBEKAa M MPHPOJHYIO
Cpely; pa3BHTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYaromuXcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIC
3HaHUS MO XMMHH B COOTBETCTBUHU C YKU3HEHHBIMU MOTPEOHOCTSMH, HCIIOIH30BAThH
COBpEMEHHBbIE HMH(OPMAIIMOHHBIC TEXHOJOTHH /I TMOMCKAa W aHaiu3a y4eOHOU u
HAYYHOTIONMYJISPHOH HMH(POPMAIMU XUMHUYECKOTO COAepkKaHus, (popMHpOBaHHE U
pa3BuTHE |y OOy4YalIIMXCA  AaCCOIMAaTUBHOIO M JIOTMUECKOTO  MBIIIJICHUS,
HAO0JI0ATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOANMBI, B
YaCTHOCTH, TpU TIUIAHUPOBAHWM W TPOBEACHUM XUMHUYECKOTO JKCIEPHUMEHTA;
BOCIIUTAaHUE Yy OOYyYaromMxcsi YOSKIEHHOCTH B TYMaHHUCTHUYECKON HAINpPaBIEHHOCTU
XUMUHU, €€ BaXHOM pOJIM B PEHICHUH TI00aTbHBIX MPOOJIEeM palMOHAIBHOTO
IPUPOJIOTIOIB30BAHUS, TIIOMOJHEHUSI HHEPreTHYECKUX PECcypcoB M  COXpPaHEHUs
IPUPOTHOTO PABHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K
NpUpOJIE W CBOEMY 3J0POBBIO, a TakXKe TNPUOOPETEHHs] ONbITa HCIOIH30BAHUS
MOJIYYCHHBIX 3HAHUW ISl TIPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

e w 3amaum  wW3y4YeHHsS TMpeaMeTra «XUMHUS» TMONYyYUIH  MOAPOOHYIO
METOJMYECKYI0 HHTeprnperanuto B pazaene «llmanupyemble pe3yiabTaThl OCBOCHUS
nporpaMMbl IO XUMHUKY», Onarogaps yeMmy oOecredeHO Y€TKOE IMPEeICTaBICHHE O TOM,
KaKue 3HaHWUS U YMEHHUS UMEIOT MPSIMOE OTHOIIIEHUE K PeaTn3allii KOHKPETHON IICIIH.

B yueGHOM mane cpegHero oOmiero oopa3zoBaHus MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00macTu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.
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OG1iee yuciao 4yacoB, pEKOMEHAOBAHHBIX Jia u3ydeHus: xumuu — 102 gaca: B 10
kiacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34 gaca (1 gac B Hezento), B 12 kitacce
— 34 yaca (1 gac B Hefento).
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COJIEP) KAHUE OB YUEHUSI!

10 KJJACC Teopernyeckue OCHOBbI OPraHU4eCKOH XUMUH

[Ipenmer opranmyeckoil XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB H MaTepuajoB. Teopuss CTPOEHHsS OpPraHUYECKUX
coenuHennit A.M. bytiepoBa, €€ OCHOBHbIE NOJOXKEHHsS. CTpyKTypHBIE (HOPMYJIBI
OpraHMYeCKUX BEIIECTB. ['oMosorus, nzoMepus. XUMUYECKasi CBSI3b B OPTraHUYECKUX
COEMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpeacraBinenre o kinaccupUKaIMM OpraHuyeckux BemecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCTUHEHUHN (CUCTeMaTHU4ecKas) U TPUBHAJIbHBIC Ha3BaHUS Ba)KHEHIIMX
IPENCTABUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

JKCNepUMeHTAIbHbIE METOAbI M3YUEeHUsI BelleCTB M UX MpeBpPallleHu i

O3HakomIIeHHE C 00pa3IiaMu OpraHWnYECKHUX BEIIECTB U MaTepraiaMu Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIEeCTB, HAONIOJCHHE U OIMCaHUe
JIEMOHCTPAIIMOHHBIX OITBITOB IO TIPEBPAIICHUIO OPTaHUIECKUX BEIIECTB TP HATPECBAHHUH
(mtaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PsAI. MeTaH U 3TaH — MPOCTEUIINE
IPEICTaBUTENN AJIKAHOB: (DU3UUECKUE U XUMHUUYECKHE CBOMCTBA (peakuny 3aMelIeHUs U
TOpEHNs), HAaXOXKJACHUE B IPUPOJIE, ITOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMUECKHWW psAA. OTWJIEH W NPONHIECH —
npocTeiilne NpeCTaBUTENN aJIKeHOB: (PU3MUECKHe U XUMMUYECKHEe CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOI€HUPOBAHMS, THIpaTallii, OKHUCJIEHUS U IOJIMMEPHU3ALUN),
MIOJIyYEHHE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMcTBa (peakiusi mnoiaumepusanuu). I[lodydeHne CHHTETHYECKOIro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUI psii. ALETHIEH —
IPOCTEHIINI MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUJPUPOBAHMS, TaJOTEHUPOBAHMS, THUAPATALNHA, TOPEHUS),
MOJIyYEHHUE U IPUMEHEHHUE.

Apensbl. ben3zoin: cocras, ctpoeHue, GU3NUECKUE 1 XUMUUECKHIE CBONCTBA (peakuu
TaJIOTEHUPOBAHMS W HUTPOBAHMS), TOJYyYEHHE W IpPUMEHEHHe. loayon: cocmas,
cmpoeHue, Quauueckue U XumMuyeckue Cceoucmea (peakyuu 2an02eHuposaHus U

! Kypcusom B TeKcTe BBIIENEHBI DIEMEHTBHI COACPKAHMS ydeOHOrO Marepuajia, KOTOPhIE HM3y4aroTcs B
03HAKOMUTEJFHOM IJIaHE U HE BKJIIOYAIOTCSI B COCTaB IMpEeAMETHBIX pe3yibTaToB ocBoeHust @OII COO Ha

0a30BOM YpOBHE.
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HUMposanus), noayuenue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b
MEXKy YIJIIE€BOAOPOAAMH, IPUHAIIEKAIUMHA K PA3TUYHBIM KIJIACCaM.

[IpupoaHble UCTOYHUKH YTIAEBOAOPOAOB. [IpupoiHbIif ra3 U momyTHbIE HEPTIHBIC
ra3sl. Hetp 1 €€ nmpoucxoxaenue. CriocoOsl nepepadOTKu He(TU: IEPETOHKA, KPEKUHT
(TepMUYECKHM, KaTaauTHuecKuil), nuponus. IIpoaykTsl nepepaboTku HePTH, HX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib M NPOAYKTBI €ro
nepepaboTKu.

JKCIEePpUMEHTAJIbHbIE METO/IbI H3y4YeHHUs BELeCTB 1 UX NPeBpaLleHn i

O3HakoMJIeHHE ¢ 00pa3liaMy TIaCTMACC, KAyIyKOB U pe3uHbl, Kosuekunuu «Hedtey
U «YToib», MOJAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TallOT€HONMPOU3BOIHBIX,
IPOBEJCHUE MPAKTHYECKOH PadoThl: MOJYyYEHUE STUJICHA U U3YyUYEHUE €r0 CBOWCTB.
PacuéTHble 3agaun

Breruucnenus mo YPaBHCHHIO XUMMYECKOU pCaKkInu (MaCCBI, 06’béMa, KOJIN4YCCTBA
HNCXOOHOTO BEIICCTBA WK ITPOAYKTA PCAKIIUU 110 N3BECCTHBIM MACCC, O6’béMy, KOJIMYCCTBY
OJIHOI'O M3 UCXOOHBIX BCIICCTB UJIN ITPOAYKTOB pCaKHI/II/I).

Kucsopoacoaep:kamue opranndecKue coeMHeHUs

[IpenenbHbIe OAHOATOMHBIE CHUPTHI. METaHOI U 3TaHOJI: CTpOEHUE, (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJIaMH, TallOT€HOBOJOPOJIAMH,
ropeHue), NpuMeHeHne. Bogopoanbie CBA3M MEXIy MOJEKyJIaMu cOUpToB. JlelicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTHICHIIIMKOJIb U TJHMIIEPUH: CTpOEHUE, PU3NYECKUE U
XUMHUYECKHME CBOMCTBA (B3aMMOJIEWCTBHE CO IIETOYHBIMU MeETaJUIaMU, KauyeCTBEHHAs
peakius Ha MHOTOAaTOMHbIE CUPTHI). JleiicTBUE Ha opraHu3M uenoBeka. [IpuMmenenue
TJIULEPUHA U STUJICHTIIAKOJIS.

deHoI: CTpoeHHE MOJICKYIIBI, (PM3UYCCKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunipl U kemowsi. DopManblierul, aueTalbIeTUl; CTpoeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (peakiMyd OKUCICHHS U BOCCTAaHOBJICHUS, Kau€CTBEHHBIC
peaKIym), MoJy4YeHUE U MPUMEHECHHE.

Ayemon: cmpoenue, Quzuueckue u xumuyeckue ceouUcmea (peakyuu OKUCIeHUs U
80CCMAHOGIIEHUS), NOTYYEHUe U NPUMEHeHUe.

OnHOOCHOBHBIE TIpe/AC/IbHBIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, PU3nYecKre u XuMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIITHE TS Ki1acca
KHUCIIOT, peaKIus STepuUKaIIHH ), TOTy4deHue U npuMenenne. CTeapuHoBast ¥ OJIEMHOBAS
KHUCJIOTHI KaK MPEJACTaBUTENIU BBICIIMX KapOOHOBBIX KHUCIOT. Mblla KaK COJU BBICIIHUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE CHCTBHE.

Crnoxxaple 2GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOSN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

10
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VYrneBoapl: cocTa, Kiaccudukanus yrieBoaoB (MOHO-, IM- U TMOJUCAXapUIIbI).
['mroko3a — mpocTelmmii MOHOCaXapHa: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, GU3NUYECKUE
U XUMUYECKuE CBoicTBa (B3aumojelcTeue ¢ ruapokcugom wmenu(ll), okucnenume
aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOKEHHE TIIIOKO3bI),
HAXOXKJEHUE B MPUPO/Ie, IPUMEHEHNE, Ononornueckas poiib. @orocunres. DpyKTo3a Kak
U30MED TIIIOKO3BI.

Caxaposza — npedcmasumens OuUcCaxapuoos, 2uopoau3, HaAXoMucoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u uesmmono3a Kak OpupoAHble ToiuMepbl. CTpoeHue Kpaxmana u
HEJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOICTBA KpaxMaria (THAPOIIN3, KaueCTBEHHAs
peaKIus C UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIECTB M UX MpeBpallleHui

[IpoBencHue, HAONIONCHHE W OIMMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB. TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKHCIEHUE ATAaHOJIA OKCUIOM
meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIJMIEPUHA C THUIPOKCHIOM
menu(Il)), ampaermaoB (OKUCIEHHME aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumopeiicTBME Kpaxmaia C HOAOM), IPOBEACHHE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3aga4un

Brraucnenns 1mo ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEéMa, KOJIUYECTBA
HCXOJ/IHOTO BEIIIECTBA UJIM MPOYKTa PEAKIIUH TI0 U3BECTHBIM Macce, 00bEMY, KOJTUYSCTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIH ).

A3oTcoaep:Kaniue OpraHnyecKue coeInHeHus
Amunvl. Memunamun u aHUIUH: cOCmMaes, cmpoeHue, uzudeckue u Xumuueckue

ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMWHOKHUCIIOTHI Kak aM@oOTepHble opraHudeckue coeauHeHus. duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIMHA). bruosorndeckoe 3HaUeHUe
aMUHOKHCNOT. [lenTubl.

benkn kak TOpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuyHas,
BTOpPUYHAs U TPETHUYHAS CTPYKTypa O€IKOB. XUMUUYECKHUE CBOMCTBA OEJKOB: TUJIPOJIN3,
JIeHaTypalys, KaYeCTBEHHbIC PEaKIU Ha OCIIKH.

JKcNepUMeHTAJbHbIE METOAbI H3YUEeHUS BeleCTB U UX NMpeBpallleHuil
Ha6nronenue u onrcanne JeMOHCTPAIMOHHBIX OIBITOB: JEHATYpaIvs OEJIKOB TMPHU
HarpeBaHUM, IIBETHHIE peakiny O0eJIKOB. BhICOKOMOJIEKYJ/JISAPHBbIE COeTMHEHMST

OCHOBHbIE TOHSTUS XUMHH BBICOKOMOJICKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3B€HO, CTENIEHD MTOJMMEPU3ALMHU, CPEIHAS MOJIEKYJISIPHAA Macca.

11
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OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJUMEpU3AIHs 1
MOJTUKOH/ICHCAITHSI.

ITnacmmaccol  (noausmuneH, NOIUNPONUNEH, NOJUSUHUIXTIOPUO, NOJUCIUPOTL).
Hamypanonoiti u cunmemuueckue xayuyku (6ymaoueHouli, XJ10PONPEHOBbI U
usonpenosulii). Bonokna: HamypanbHvle (XIONOK, wepcmv, WENK), UCKYCCIMEEeHHble
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).

JKCIepUMEHTAJIbHbIE MeTO/IbI U3y4YeHHUs BellleCTB U UX NMpeBpalleHui

O3HakomiieHHe ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4dyKOB.

Me)KHPEIlMeTHLIe CBA3HU

Peaﬂmauw{ MCIKIIPCAMCTHBIX CBs3EH IIpU U3YyUYCHUU OpFaHH‘{GCKOﬁ xumuu B 10
KJIIaCCC OCYLICCTBIIACTCA YCPC3 HCIIOJIb30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK H HOHHTHﬁ, ABIAIOIUXCA CUCTCMHBIMU JJIsI OTACIIBHBIX IIPECAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KiIacCU(pHUKAIKS, TEPUOINIHOCTh, HAOIIOJACHUE, H3MEPCHHE,
AKCIICPUMEHT, MOJICIIMPOBAHUE.

®duzuka: mMaTepus, YHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUUECKUI
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3UUECKHE
BEJTUYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouochepa, OOMEH BEHIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTMYECKN AKTUBHBIEC BElIeCcTBa (O€IKH, YTIIEBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TOPOABI, TOJE3HBIE HMCKOMAaeMble, TOILIUBO,
PECYpPCBHIL.

TexHooTUs: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIHE
CpENCTBa, ICKAPCTBEHHBIE U KOCMETUYECKHE TIPenapaThl, MaTepuabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC. Teopernyeckue OCHOBBI XUMHH

XUMHUECKHUH 3JIeMeHT. ATOM. SApo aToma, U30TOMBI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYecKre ypPOBHHU, IMOJYPOBHU. ATOMHBIC OpOWTAmH, S-, P-, O- 3JIEMEHTHL
OcoOeHHOCTH pacnpeiesieHus SJEKTPOHOB MO OpOUTAISIM B aTOMAX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

ITepuonnyeckuyt 3akoH u llepuoanueckas cucreMa XUMMHYECKUX dyeMeHTOB [[. .
MenpneneeBa. CBsA3b IEpUOANYECKOro 3aKkoHa U [lepnoanueckoil CUCTEMBI XMMUYECKUX
anemeHTtoB .M. MeHneneeBa ¢ COBPEMEHHOW TEOpHUEHM CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU

12
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MIPOCTBIX M CJOKHBIX BELIECTB MO TPYINIAM M NEPUOJAM. 3HAYEHHUE NMEPUOTUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKask CBSI3b. BUIbl XUMUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJISIpHAass ¥ TOJisipHAsi, HWOHHAs, MeTajuimyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKkTpooTpuuaTebHOCTh. CTeneHb oKuciaeHus. MIOHbI: KaTHOHBI
Y QHHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUNA KPUCTAINYECKOU PEIIETKHU.

[TonaTHe 0 nucepcHBIX cucTeMax. MICTHHHBIE U KOJUTOMHBIE pacTBOpBI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa nHeoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHUYECKUX
BellecTB. ['eHeTHueckass CBsSI3b HEOPTaHMYECKHX BEIIECTB, IPUHAJIEKANMX K
Pa3IMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XuMHYECKUX peakuii B HEOPTaHUUECKOU 1
OPraHWYEeCKONM XUMHUHU. 3aKOH COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHUS H
IIPEBPALLECHUS YJHEPTUU [IPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pPa3iudHbIX (PakTopoB. OOpaTuMble
peakuuu. XuMHIeCKoe paBHOBecre. PaKTOphl, BIUSAIOIIME HA COCTOAHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onektponutuyeckass auccounanus. CunpHble U cnadble 3nexkTposuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpasibHad, 1esiouHast. [lonsamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu MOHHOTO OoOMeHa. [ u0poau3 HeopeaHuyeckux u
OP2AHUYECKUX BEUjeCme.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakiuuu. [lonamue 06  snexkmponuze

pacnjiaeos u pacmeopos coJell. prwenenue JIeKmpoJjusd.

JKCcNepUMEeHTAJIbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPalleHuil

Hemonctpanus tabnui «llepuoanueckas cuctema xumuueckux snemeHTon J[.U.
MeHneneeBa», W3ydeHUE MOJENCH KPUCTAIUTMUECKUX PEMIETOK, HAOIIONCHHE |
OTNMCAaHUE JEMOHCTPAIMOHHBIX W JIa0OPATOPHBIX ONBITOB (pa3jioKEHHE TMEPOKCHIa
BOJOPOJia B IPUCYTCTBUM KaTaau3aTopa, ONPENEIICHHE CPEIbl PACTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HMHAMKATOpPA, PEaKIMM HOHHOTO OOMEHa), TPOBEICHUE
MPaKTUIECKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKInum».

PacuéTHble 3aaa4n
Pacyérpl Mo ypaBHEHUSIM XMMHYECKUX PEAKLHM, B TOM YHCJIE TEPMOXUMHUUYECKUE
pacU€Thl, pacUEThI C UCIIOJIBL30BAHUEM MOHATHUS «MACCOBAast JIOJISl BEIIECTBAY.
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12 KJTACC. Heopranuveckasi XuMHusl

Hewmeramnsl. Ilonoxxenne HemerauoB B llepmoandeckod CUCTEME XMMHYECKHX
anemenToB J[.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3NUYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe Kuciaopona, cepsl, docdopa u
yriepoaa).

XUMHUYECKUE CBOMCTBA Ba)XHEHIIMX HEMETaUIoB (TajJoreHoB, Cephbl, a3o0Ta,
docdopa, yriaepoga U KpeMHHUSI) U UX COCIUHEHUN (OKCHAOB, KHCIOPOICOAEPHKAIIMX
KHUCIIOT, BOJIOPOAHBIX COCTMHEHUN ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MetaiwioB B llepuoanueckodl cUCTEME XHMHUYECKHX
anemenToB JI.U. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usuyeckue CcBoMcTBa  MeTaioB. CrulaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPHM, KalIui, KaJdbIlli, MarHuu,
ATIOMUHUHN, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAMHECHUI.

OO6mue crnocoObl MONydYeHUs: MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auyumst om kopposuu. [IpuMmeHeHne MeTauioB B ObITY U TEXHHUKE.

IKCIEPUMEHTATbHbIC METOABI H3YYCHHUS BeIIECTB M UX NPeBPALICHUH

N3yuenne komnexkunun «MeTamasl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
HKCIEPUMEHTAIbHBIX 3a7ay, HaAOMIOJEHHUE M ONUCAaHHE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aMMOIEHCTBHE THAPOKCH A ATIOMUHHUSA C PACTBOPAMHU KUCIIOT
U 1IeJI0YEeH, KaUeCTBEHHbIE PEAaKIIMM Ha KATHOHBI METAJLJIOB).

Pacuérnble 3a1aun

Pacuérel maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCe WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMUECTBA BEIIECTBA) MPOJYKTOB PEaKIMU, €CIIM OJHO U3 BEIECTB
UMEET MPUMECU. XUMMS U KU3Hb

Ponp xumMum B 0OCCIIEUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM W IHIIEBOU
0€30MacHOCTH, PA3BUTUU MEIUIIMHEI. [IoHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

[IpencraBienuss 00 OONIMX HAYYHBIX MNPHUHIIMIIAX MPOMBIIUICHHOTO MOJy4YeHUS
BAKHEHMIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MaTEPUAJIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTepHaJIbI,
KOHCTPYKIIMOHHBIE ~MaTepHasibl, KpacKu, CTEKJIO, KepamMuKa, MaTephaibl TUTSt
AJIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YTOOpEHUSI.

14
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XuMHUST W 3J0pDOBbE UEJIOBEKA: MpaBWa MCIOJIB30BAHMUS JIEKAPCTBEHHBIX
npenapaToB, mpasBuia 0€30MacHOTO KMCIOJIb30BAHMS IMPENApaToB OBITOBOM XUMHUU B
MMOBCEHEBHOM KU3HUA. MeKnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMETHBIX CBS3€W NMPU M3YYEHHUU OOIEH M HEOpraHMYeCKOH
XUMHUHU OCYIIECTBIISIETCS YEpe3 MCIOJb30BaHUE KAK OOIIMX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK W TOHSTHM, SBISIIOIIMXCS CHUCTEMHBIMH [JISl OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, Kiaccu(uKauusg, NEpUOAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®du3nkKa: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKH YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoOe€ COCTOSTHHE BEIECTBA, (PU3MUYECKUE BEJIMYMHBI U €AMHMIIBI UX HU3MEpPEHUs,
CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, Makpo- 1 MUKPO3JIEMEHTHI,
BUTAMHHbBI, OOMEH BELIECTB B OPraHU3Me.

['eorpa¢usi: MuHEpanbl, TOpHbIE IOPOABI, IOJIE3HBIE HCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTh, METALIYprus, IPOU3BOJICTBO
CTPOUTEIBHBIX  MaTEPUAIOB,  CEJIbCKOXO3SIIICTBEHHOE  IMPOU3BOJCTBO,  IHILEBAS
POMBIIIIEHHOCTD, (bapmaneBTUYECKast MPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHX  IpEenaparoB, MPOU3BOJCTBO  KOHCTPYKLUMOHHBIX  MAaTE€pHasoB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOT U H.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUSI K PE3yJIbTaTaM OCBOCHHS 00yUYaIOIIUMHUCS
nporpaMMm cpeaHero oOiiero o0Opa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
pe3yibTaTOB OCBOCHHMS MPOrpamMM CpeaHero oOimero o0pa3oBaHUs — SIBISIETCS
CHUCTEMHOACSITEIIPHOCTHBIN TIOIXO/I.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM ITIOAXOA0M B CTPYKTYPC JIMYHOCTHBIX
PE3YIIbTATOB OCBOCHUA IIPCAMCTA «XUMHUSD» HA YPOBHE CPCOHCTO 06H1€F0 06p330BaHI/I$I
BBIACJICHBI CJICAYIOITHUC COCTABJIAIOIIUC!

OCO3HAaHHUC 06y‘laIOHII/IMHC}I pOCCHﬁCKOﬁ Fpa}i(ﬂaHCKOﬁ HICHTUYHOCTH  —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTA U CAMOOIIPEEIICHNI0; HaJIu4yue
MOTHBALIUU K 00YUEHHUIO;

L[EJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM TMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEN M UCTOPUYECKHUX TPAIULMKA 0A30BOM HAYKU XUMHUH; TOTOBHOCTb U
CIIOCOOHOCTh 00YYalOLIMXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ yCTAHOBKAMH, NPUCYIIMMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3oBaHMs; HaJIM4YUE€ MPABOCO3HAHUS HKOJIOIMUYECKON KyJIbTYypbl U CIIOCOOHOCTH
CTaBUTh LEIU

U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M BOCHHUTATEIHHOW AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU U U€aIaMU POCCUNHCKOTO
Ipa)KAaHCKOrO OOIIECTBA, MPUHATHIMUA B OOILIECTBE HOPMAMU U IIPABUJIAMU MTOBEACHMUS,
CHOCOOCTBYIOIIMMH TIpolleccaM  CaMOIO3HAHMS, CaMOPa3BUTHS M HPAaBCTBEHHOI'O
CTAHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JIMYHOCTHBIE ~ pe3yNlbTaThl  OCBOGHUS  IpeaMera  «XUMHUS»  OTPaxaroT
c(OpPMUPOBAHHOCTh ~ OMbITA I[IO3HABATEJIbHOM U  TMPAKTUYECKOM  AESITENBbHOCTU
00yJaromuxcs Mo peann3aii MPUHATHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:
1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUuA O6yanOHII/IMI/IC$I CBOUX KOHCTUTYIMOHHBIX ITPaB U O6H33HHOCT€I\/’I,

YBAXCHHA K 3aKOHY MW IPABOIOPAAKY, HNPCACTABICHHUA O COLHUAIBHBIX HOpMax H
ImpaBujIax MCKJINYHOCTHBIX OTHOILICHUM

B KOJUIEKTHUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESTENBHOCTU NMPHU CO3JIaHUU
y4eOHBIX
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IIPOCKTOB, PCUICHUU y‘lC6HI>IX N IIO3HABATCJIIBHBIX 3aJa4d, BBIIIOJHCHHH XHMMHWYCCKHX
9KCIICPUMCHTOB;
CITOCOOHOCTH TOHUMATh U IMIPUHUMATb MOTHUBBI, HAMCPCHHU:, JIOTUKY U apPTYMCHTBI

IPYTUX MPH aHAINA3€E PA3IMIHBIX BUIOB yU4EOHOU JIESTEILHOCTH; 2)
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

LIEHHOCTHOI'0 OTHOLLIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTEYECTBEHHON
XUMHH, YBaXEHHUS K TPOLECCy TBOpYECTBA B OO0JACTH TEOPUHM U MPAKTUYECKOTO
IIPUMEHEHUSI XHMMHUH, OCO3HAHUSA TOrO, YTO JOCTHWKEHHMS HAYKH €CTb pe3yJIbTaT
JUIATEIbHBIX HAOIOEHUH, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, IIOCTOSIHHOTO
TpyZJa y4€HBIX U NPAKTUKOB; HHTEpECa U NO3HABATEIBHBIX MOTUBOB B IIOJIYYEHUU U
MOCJIEYIOLIEM aHAJIN3E

UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OIIEHHUBATh CUTYaIlMH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE PEIICHUS, ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKA CBOMX TOBAPUIIEU C
MMO3UINH

HpPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUIA ATHX TOCTYIKOB; 4)
(popMupoOBaHUA KYJIbTYPbI 310POBbA:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOTO M 0€30MacHOro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHONICHHWSI K COOCTBEHHOMY (U3HUYECKOMY H ICHXHYECKOMY
3JI0POBBIO; COOJIIOACHUS MTPABUII 0€30MMaCHOTO 0OpallleHUsI C BEIIECTBAMU B OBITY,

HOBCCI[HGBHOf/i JKKHN3HHU U B pr,Z[OBOfI ACATCIBbHOCTH, IIOHMMAHHWA HOCHHOCTHU IIPABUI
HWHAWBUAYAJIBHOI'O H KOJIJICKTUBHOI'O 0e30macHOTO

MOBEJICHHUSI B CUTYalUsX, YTPOXKAIOIMMX 3J0POBBI0 M KU3HM JIOJEH; OCO3HAHMS
MOCJIE/ICTBUI U HEMIPUATHUS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS

aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)
TPYAOBOT0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBLCKON IEATEIIbHOCTH,

OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOW M JPYIMX BUIAX JEATEIbHOCTH; YCTAaHOBKH Ha
AKTHBHOE YYaCTHE B PELICHUHU NPAKTUYECKUX 337a4 COLUATIBbHOM

HaIpaBJIICHHOCTH (B paMKax CBOEro KJacca, IIKOJIbl); HWHTEpeca K MPaAKTUYECKOMY
M3YYEHUIO MPOQECCUil pa3IMIHOTO POJIa,
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B TOM YHCJIE HA OCHOBE PUMEHEHUS TPEIMETHBIX 3HAHUH 110 XMMHHU; YBAKECHUS K TPYLY,
JIOASM TPpyJa M pe3ylibTaTaM TPYIOBOM JEATEIBHOCTH,; TOTOBHOCTH K OCO3HAHHOMY
BBIOOpPY HMHAMBUAYAJIBHOM TpaekTopuu oOpa3oBaHus, OyAymed mnpodeccun u
peanu3aniy COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEN K XUMHUH, HTHTEPECOB B MOTpeOHOCTEH 001IECTBa;
6) 3K0J10rN4eCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOMIEHHS K IPUPOJIE, KAK HCTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMJie; IOHUMaHHUA IJ100albHOIO XapaKkTepa dKOJOTHYECKUX

npo0seM, BIUSHUS

9KOHOMHNYCCKUX ITPOICCCOB Ha COCTOAHUC HpHpOI[HOﬁ 151 COHHaHLHOﬁ CpCabl; OCO3HAHUA
H606XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUH U1 PCHICHUA

BOIIPOCOB PAaIMOHAJILHOIO MPUPOAOINOIB30BaAHUS;, AKTUBHOTO HENPUSITUS JECUCTBUH,
MPUHOCSIIUX BPE/l OKPYKAIOUIECH NPUPOTHOU
cpele, yYMEHHS TMPOTHO3UPOBATh HEONArONMPHUATHBIC JKOJOTUYECKHE IOCICICTBHS
NpeANPUHUMAEMBIX JCUCTBUM W  MOpPeNoTBpaIllaTh UX; HaJW4yusi Pa3BUTOTO
AKOJIOTUYECKOTO  MBIIIJICHUS, HSKOJIOTMYECKOM KYJIbTYphl, OIbITA JACSATEIbHOCTU
HKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS pPYKOBOJICTBOBATHCS UMM B IMO3HABATEIIHLHOM,
KOMMYHUKATUBHONH W COIMAIBHOM IIPaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO
MPOTUBOCTOSTH UIC0JIOTUN XeMO(hoOuu;
7) UEHHOCTH HAYYHOI'0 NO3HAHMS:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIICCTBEHHOM MPAKTUKH, TOHUMaHUS CIICIIU(PUKA XMMUY KaK HAYKH,
OCO3HaHMs €€ pos B POPMUPOBAHUU

pPallMOHAJIBHOTO HAY4YHOTO MBIIUJICHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBieHUs 00
OKPYKaIOIIEM MHPE KaK O €IMHCTBE MPUPOIbI U YEJIIOBEKA, B MO3HAHWM ITPUPOIHBIX
3aKOHOMEpPHOCTEH M pEIICHHH TMPOoO0JIEM COXpaHEHUS MPUPOTHOTO PaBHOBECHS;
yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XUMHUHM JJISI COBPEMEHHOW IMBUJIM3AIUU: B €&
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BAaXXHOM POJM B CO3JaHUM HOBOM 0asbl
MaTepUaIbHOW KYJIBTYPhI, PEIICHUH TJIO0AJBHBIX TPOOJEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CBIPbEBOM, SJHEPTeTUUECKOM, MUIIEBOM U IKOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, O00CCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U DKOJIOTUYECKH
KOM(pOPTHOM >KM3HU Ka)JOT0 YJIeHa OOIIECTBa; €CTECTBEHHO-HAYYHOU TPaMOTHOCTH:
MMOHMMaHHS CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIIOJIB30BaTh MOy4aeMble 3HAHUS /I aHAIN3a U OOBSICHEHUS SBIICHUN
OKPYXaIOIIET0 MHpPAa W MPOUCXOASAIINAX B HEM W3MEHEHMI, YMEHHS JeTaTh
000CHOBaHHBIE 3aKIFOUYCHHS HA OCHOBE HAYYHBIX ()aKTOB M HIMEIOIITUXCSI JAHHBIX C [IETTBIO
MOJIYYCHHUSI JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIHLHO HCIIOIh30BaTh
XMMUWYECKUE 3HAHUS JJIs1 PEIICHUS
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npoOieM B pealbHbIX KU3HEHHBIX CHUTyallUsiX; HHTEpeca K

MMO3HAHUIO U HCCIIENOBATENbCKOMN IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHMUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUU C >KMU3HECHHBIMU
NOTPEOHOCTIMU; UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3IMuHbIX cdepax
npodeccuoHanbHON

NEATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUS yUeOHOr0 MpeaMeTa « XUMHUSH Ha YPOBHE
CpemHero o0Iero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC TUTST dhopmupoBaHus MUPOBO33PEHUS oOy4Jarommuxcst
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaXKAIOIIUE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHEU(UKY METOI0B MO3HAHUS, HCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIECC, CHUCTEMA,
Hay4YHBIN (paKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, HUCCIICI0BaHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTUe); YHUBEpPCAJIbHbIC YUCOHBIC TEUCTBUS
(mo3HaBaTeIbHbIC, KOMMYHUKATUBHBIC,
peryisTUBHbBIE), o0ecreunBaomue GopMupoBaHue (HYHKIIMOHATBLHON TPAaMOTHOCTHU H
COIIMAJIbHOM KOMIIETEHIIMM O0YyYaromuXxcsl; ClIOCOOHOCTh 00YYaIOIIMUXCsl UCIIOIb30BaTh
OCBOEHHBIE MEXKJIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W YHUBEPCAJbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLUANIbHOM MPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPaXKAIOT OBJIAJIEHUE YHUBEPCAIBHBIMU YU€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSMU.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBuA:
CaMOCTOSITeIILHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MTPOOIIEMy, BCECTOPOHHE €€

paccMaTpuBaTh; OIPEICNIATh LEIN EeATEIbHOCTH, 3aaBasi MmapaMeTpbl U KPUTEPUHU UX

JIOCTHIKCHMS,
COOTHOCHUTH PE3YJbTAThl ACATEIBHOCTH C MOCTABJICHHBIMU IEISIMU; UCIIOIb30BaTh MPHU
OCBOCHMH 3HAHUW IPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIJICIIATH XapaKTEPHbIC TPU3HAKHU
MOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSITHUSA
JUIs1 OOBSICHEHUS OTJICIBHBIX (DaKTOB U SBJICHUI; BBHIOMPATh OCHOBAHMS M KPUTECPUHU IS
KJIacCU(UKAIIUU BEIIECTB U XUMUUECKUX
peaKuunii;

YCTaHABJIUBATh TPUUYUHHO-CJIIEACTBEHHBIC CBSI3U MEXKIY U3YUYa€MbIMU SBJICHUSIMU;
CTPOUThH JIOTUUECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, [0 aHAJIOTHH),
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BBIABJIATL 3aKOHOMCPHOCTH MW IPOTHBOPECUHHA B pPaCCMATPHUBACMBIX  ABJICHHUAX,
(l)OpMYJ'II/IpOBaTB BBIBOJIBI MW 3aKJIIOYCHUS, IMPHUMCHATHL B IIPOLCCCC IIO3HAHUA,
HCIIOJIb3YyCMBIC B XUMHWHU CUMBOJIMYCCKHC

(3HAKOBBIE) MOJIENH, PEOOPA30BBIBATH MOJEIBHBIE MPEACTABICHUS — XUMUYECKHM 3HAK
(cMMBOJI) 3JIEMEHTa, XUMHUYEcKasi (popMylia, YpaBHEHHE XUMUYECKON pEakUuu — MpH
pelIeHnn y4eOHBIX MO3HABATENbHBIX M NMPAKTUYECKUX 3a7ad, IPUMEHATH HAa3BaHHbBIC
MOJICTIbHBIEC TPEACTABICHUS JUIsl BBIABICHUS XapaKTEPHBIX IPU3HAKOB M3y4aeMBbIX
BEILECTB U XUMUYECKUX PEAKIIHIA.

Ba3oBhIe ucciieqoBarTe/LCKHe J1elCTBUA:

BJIa/I€Th OCHOBAMHU METO/I0B HAYYHOT'0 [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIL;
bopMyaMpoBaTh UENM W 33Ja4M HCCJEJAOBAHMS, HCIOJb30BaTh IOCTABIECHHbBIE U
CaMOCTOSITENIbHO C(OPMYJINPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /17151 ()OPMUPOBAHMSI TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJIEHUW; BJIAQJE€Th HABbIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOJM0JaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBAaTh €ro pe3yibTar, (OopMyaupoBaTh OO0OOIIEHUS U
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIIATH
000CHOBaHHBIM OTYET O MpoAENIaHHOM paboTe; MPUOOpETaTh OMNBIT YYEHUYECKOU
UCCJIEI0BATENBCKON U IPOEKTHOU JI€ATEIBbHOCTH,

IPOSIBIISATH CHOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/OB PEIICHHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B MTO3HAHMUS.

Pabora ¢ nndopmanueii:

OPUEHTUPOBATHLCS B PA3TUYHBIX UCTOUYHUKAX MH(MOpMAIUU (HAYYHO-TIOMYJIsIpHAS

JUTEpaTypa XMUMHUYECKOIO COAEpKaHusA, CIpaBOYHbe NocoOusi, pecypcsl MHTEpHETA),

aHAIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KDUTHUECKU

OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUMBOCThH; (HOPMYJIUPOBATh 3alpOChl U

IPUMEHSATH pa3IMYHbIE METO/IbI PU MOUCKE U 0TOOpE

uH(popManuu, HEOOXOIUMOM NJisl BBINOJHEHUA Y4E€OHBIX 337ad ONpPENETIEHHOrO THIIA;
NpUOOPETaTh OIBIT UCIIOJIB30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX

TEXHOJIOTUA M Pa3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATENILHO ~ BbIOUpATh
ONTUMAJIbHYIO (JOpMY TpeCTaBICHUS HHPOpMAITUT

(cxembl, rpauku, AMArpaMMbl, TaOJIULIbI, PUCYHKU U JIPYTUE); UCIOJIb30BaTh HAYUHBIN
A3BIK B KAUECTBE CPEJICTBA PU pabOTe C XMMHUECKON

uHbopMaIet: MPUMEHITh MEXITpeIMeTHbIE ((hU3HUecKue U MaTeMaTH4EeCKHe) 3HAKU U

CUMBOJIBI, OPMYJIBI, a00OpEBUATYPHI, HOMEHKIIATYPY; UCTIOIL30BaTh U MPE0OPa30BhIBATH

3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HAIJISITHOCTH.
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KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeCTBUS:

3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IMajora W/Uiu IUCKYCCHH,
BBICKA3bIBaTh MU, (HOPMYIUPOBATh CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEJIOKEHHOW 3a/1a4M; BBICTYNATh C NPE3EHTALMEd PE3yIbTATOB I0O3HABATEIBLHOU
JESATENbHOCTH, MOJTYUYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMH IpPHU
BBITIOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKOW pabOThl MO HCCIEIOBAHUIO
CBOMCTB HM3ydaeMbIX BEIIECTB, peaju3allud Y4eOHOro mpoekTa U (PopMyIUpoOBaTh
BBIBOJIBI 10 PE3YJIbTATaM IIPOBEAEHHBIX UCCIEIOBAHUMI ITyTEM COTJIACOBAHUS MO3ULIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHBbIe YHHBepcaJbHble Y4eOHble [eHCTBUSL CaMOCTOSTENBHO
IUIAaHUPOBATh | OCYIIECTBJIATH  CBOIO MTO3HABATEIILHYIO JeSITENIbHOCTb,
ompenenss e€ IeMd €W 3aJayd, KOHTPOIMPOBATh M TIO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpeJjlaraéMblii aaropuTM ACHUCTBUN TMpPHU BHINOJHEHUU YYEOHBIX U
UCCJIeIOBATENbCKUX 3a/a4, BbIOMpaTh Haubosee 3(hPeKTUBHBIN CrIOCO0 MX PEHICHUs C
y49éTOM TIONyYCHHMsS] HOBBIX 3HAHMM O BEMIECTBAX W XHWMHUYECKHX PEAKITUAX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH ACSITENIFHOCTA HA OCHOBE CaMOAHAIH3a 1

CaMOOILICHKH.
[MPEIMETHBIE PE3VYJIBTATHI 10 KITACC
[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» 0TpaxkaroT:
c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SIBJICHUM MPUPO/IbI, B POPMUPOBAHUU
MBIIICHUS W KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATIEHON IPaMOTHOCTH, HEOOXOIUMOMN
JUTSL PEIICHHs] TTPAKTUYECKUX 3a7a4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBBIO U TPUPOIAHOM CpElAe; BIAJCHUE CUCTEMOM XMMHUYECKUX 3HAHHM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIONIME TIOHATUS (XMMHUYECKHN DJIEMEHT, aToM,
AJIEKTPOHHAs O00JI0YKAa aTroMa, MOJIEKYJa, BaJIEHTHOCTh, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas (opmyrna (pa3BEépHyTass M COKpalll€HHAas), MOJb,
MOJISIpHAsi Macca, MOJSIPHBIN 00BEM, YIIIepOAHBIN cKeneT, (yHKIMOHAIbHAs TpyMIa,
paguKan, HW30MEpHs, HU30MEPbl, TOMOJIOTMYECKHA psAJ, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOJ U a30TCOJEpIKAIME COCOUHEHHS], MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE ~ COCMHEHHUs); TEOPUU M  3aKOHbl (TEOpUsS  CTPOCHUS
oprannueckux BemecTB A.M. byTiepoBa, 3aKkOH COXpaHEHHSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUI A3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JICIKAIIHE
B OCHOBE TOHMMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
(baKTOJOTMYECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJYYEHHUHM U O€30MacHOM
WCIIOJB30BAaHUM BAXKHEUIIMX OPraHUYECKHUX BEHIECTB B OBITY W MPaKTHUYECKON
NeSATETLHOCTH YeJIOBeKa; COOPMUPOBAHHOCTh  YMEHUH BBIABJISITh  XapaKTEepHbIC
MpU3HAKK TOHATHUM,  YCTAHABIMBAaTh  HMX  B3aMMOCBSI3b,  HCIOJIb30BATh
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COOTBETCTBYIOILIME TMOHATUS [pPU ONMCAHMM COCTaBa, CTPOEHUS U IpEBpallleHUui
OpPraHMYECKUX COEAMHEHUN; CHOPMUPOBAHHOCTh YMEHHM HCIIOJIB30BATh XMMHUYECKYIO
CUMBOJIMKY  JUIl COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpAaIEHHON) (OpMyYJT OPraHUYECKUX BELIECTB M YPaBHEHUM XUMHUYECKHX pPEaKIM,
U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB JUIsl WUIIOCTPAMU HX
XUMHYECKOTO W  MPOCTPAHCTBEHHOTO CTPOEHUs; C(HOPMUPOBAHHOCTH yMEHUU
yCTaHaBJIMBATh NPHUHAJIEKHOCTh U3YYEHHBIX OPIraHMYECKUX BELIECTB MO UX COCTaBy U
CTPOCHMIO K ONPEJEIEHHOMY KiacCy/Tpynne COeAUHEHUH (YIJIEBOAOPOIbl, KUCIOPO U
a30TCOJEpXkKAllUe COEIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEOUHEHMsI), IaBaTh UM
Ha3BaHus 1o cucreMarnueckod HomeHknatype (IUPAC), a Takxke nDpHBOIWTH
TPUBUAJIbHBIE HA3BaHUS OTACIBbHBIX OPraHWYECKHX BEIIECTB (ITWIECH, IPOIUJIIEH,
alleTUICH, OJTUJICHIJIMKOJb, IJHLUEPUH, (EHOd, QopManbIerus, aueTalbJIeTru/,
MypaBbUHasl KUCJIOTA, YKCYCHas KHUCIIOTa, OJICMHOBAas KUCJIOTA, CTEAPUHOBAsI KHUCIIOTA,
INII0KO03a, (PpykTO3a, Kpaxmall, LeJUIHNI03a, IIULUH); C(HOPMHPOBAHHOCTH YMEHHS
ONpEeNEesATh BUIBl XUMUYECKOW CBSI3M B OPraHMYECKUX COEIMHEHUAX (OAUHApPHBIE U
KpaTHbI€); C(OPMUPOBAHHOCTh YMEHHS MPUMEHSTHh IOJIO)KEHUS TEOPUH CTPOEHUS
oprannueckux BemiecTB A.M. bytnepoBa nis 0OBSCHEHHUS 3aBUCUMOCTU CBOMCTB
BEUIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELIECTB;
c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX NPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHHUYECKHUX
BelIeCTB (METaH, 3TaH, 3TUJICH, IPONUIIEH, alleTHIeH, OyTtaaueH-1,3, metunoyraauenl,3,
OEH30J, METAaHOJI, JTaHOJ, JSTUJICHIJIMKOJIb, IJIMLUEPUH, (EHON, aleTaJbIETHN,
MypaBbUHAasl M YKCYCHAasl KUCJOTBI, IVIFOKO3a, KpaxMmaj, LEJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTA), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKIYy HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHYECKHX PEAKIUil C HMCIOJIb30BAHUEM CTPYKTYPHBIX (OpMyII;
c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YTIJIEBOJIOPOIHOTO

ChIpbs (HE(QTh, MPUPOJHBIA ra3, yroip), CocoObl UX MepepabOTKH U MPAKTHYECKOE
OPUMEHEHUE MPOJAYKTOB THepepaboTKu; CHOPMHUPOBAHHOCTh YMEHHMH MPOBOJIUTH
BBIYKCIICHHUSI IO XMMHYECKUM YpaBHEHUSM (Macchl, 00bEMaA, KOJIMYECTBA MCXOIHOTO
BEILECTBA WM MPOJIYKTA PEAKIIMHU M0 U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJTHOTO U3
UCXOJHBIX BEUIECTB WJIM MPOIYKTOB PEaKIuM); cOPMUPOBAHHOCTh YMEHHUM BJaJI€Th
CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX Hay4YHOTO MO3HAHMSI, UCTIOJIb3YyEMbIX B XUMUHU
Opy M3YYEHHH BEHIECTB W XUMHUYECKMX sBIEHUM (HaOmoleHue, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJICJIMPOBAHKE), MCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
NPUHATHUS PEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U
UX TMpUMEHEHHeM; CHOPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBHIIa MOJIb30BAHUS
XUMHUYECKOHN NOCYAO0N U 1a00paTOpHbIM 000pyIOBAaHUEM, a TAKXKE MpaBuia oOpaleHus
C BEIIeCTBAMU B COOTBETCTBUM C HMHCTPYKLUMSIMHU IO BBIIOJHEHHIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH U  BBINOJHATH
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XUMHUYECKUN SKCIEPUMEHT (MIpEBpallCHHs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
NOJIyYEHUE STUJIEHA U M3YyYECHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[MU OPraHUYECKHX
BCIIIECTB, JCHATyparusi OEIKOB MpPH HarpeBaHWW, IIBETHBIC pPEaKIUU OCJIIKOB) B
COOTBETCTBUM C MpPaBUJIAMH TEXHUKUA 0€30MacHOCTU MPHU OOpaIlleHUH C BEIIECTBAMHU U
7a00paTOpHBIM  O0OpYIOBAaHHMEM,  NPEACTABIATH  PE3YNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amWch ypaBHEHHWW COOTBETCTBYIOIIMX PEAKIWA U
(GbopMyIMPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  aHAIM3UPOBATH  XUMHYECKYIO
uH(OpMAIHUIO, TTOJIYHaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBa MacCOBOM MHGOpMAIIHH,

WuTepHeT u apyrux); copMUpOBaHHOCTh YMEHUN COOIIOAATh MIpaBMila HKOJIOTUYECKU
1€JIECO00Pa3HOrO

NOBEACHUS B OBITY M TPYJOBOU AEATEIBHOCTH B LIENIAX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY’Karollled MNpPUPOJHOM Cpeibl, OCO3HABAaTh OMACHOCTh BO3JICUCTBHS Ha YKUBBIE
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKHUX BEIECTB, TOHMUMAas cMbIc nokazarens [TK,
HOSICHATh HAa IPUMEPAX CHOCOObI YMEHBIIEHUS W MPEIOTBPALICHUS HX BPEIHOIO
BO3JICHCTBHSI HAa OpPraHM3M 4YeJOBEeKa; Uil OOYyYarollMXCi C OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU 3JIOpPOBbSI: YMEHHE NPUMEHITh 3HAHUSA OO0 OCHOBHBIX JIOCTYIHBIX
METOJaX MO3HAHUS BEIIECTB U XMMMUYECKUX SIBICHUMN; JJI CJENbIX U CIA00BUAAIIUX
00y4aroluXxcsl: YMEHUE UCII0Ib30BaTh PENbePHO

TOYEUHYI0 cucTeMy o0o3HaueHut JI. bpaiins ais 3anucu xumudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0Ias XuMHUs») OTPaxaroT:
c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN. O XUMHYECKOU COCTAaBJISIFOIIEH
€CTECTBCHHO-HAYYHON KapTHUHBI MUpA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUN MPUPOILI, B
GbOpMUPOBAHUM MBINUICHUS U KYJIbTYpbl JUYHOCTH, €€  (PYHKIIMOHAJIBHOU
rPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs MNPAKTHUYECKUX 3a7ad U DIKOJOTUYECKHU
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbIO M MPUPOJHOU CpEJe; BIIAJICHUE
CUCTEMOM XMMHYECKHUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIIME TOHSTHUSA
(XMMHUYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 2JEKTpOHHBIE OpPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN OO0BEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATENHHOCTD,
CTENCHb OKHUCJEHHUS, XHMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeETaJJIMYecKas,
BOJIOPOJHAsA), KpHUCTaJUIMYecKas pelETKa, TUIbl XUMHYECKUX PpEeaKIHil, pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJICKTPOJUTUYECKAS JIUCCOIMALIMS, OKHUCIUTEIb,
BOCCTAHOBHUTENb, CKOPOCTh ~ XUMHUUYECKOU pEaAKIUM, XHUMHUYECKOE
paBHOBECHE); TCOPUU U 3aKOHBI (TEOPHS DJICKTPOJIUTHIECCKOMN JIMCCOIUAIINH,
nepuoanueckui 3akoH [[.M. MenaeneeBa, 3aKOH COXpAaHEHHUSI MAacChl BEIIECTB, 3aKOH
COXPaHEHMS W MPEBpAICHHUS] YHEPTUU MPU XUMUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH,

23



®enepanpHas padouas mporpamma | Xumus. 10—12 kinaccel (6a30BbIH yPOBEHD)

CUMBOJIMYECKUN SI3bIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHUA, JEXKAIIME B OCHOBE
NOHMMAaHUs TPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHMX SBJICHHM, (haKTOJIOTHMUECKUe
CBEJICHUS O CBOMCTBAX, COCTABE, NOJIYYEHUH U O€30I1aCHOM KCIIOJIb30BAHNUN BayKHEHIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY W MPAKTHUUYECKOW JESITEIIbHOCTH YeJIOBEKa,
c(hOPMUPOBAHHOCTh  YMEHUW  BBIABJISTH  XAapaKTepHbIE  NPU3HAKK  TOHSTHIA,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME IIOHATHS IPH
OMMCAaHWU HEOPTaHWYECKUX BELIECTB U UX MPEBpAIICHHI; c(HOPMUPOBAHHOCTh YMEHUIN
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY I COCTaBJeHHs (OpMyl BEHIECTB H
ypaBHEHUN XUMHUYECKHUX peakiuii, cuctematudyeckyto HoMmeHkinarypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHMs OTIEIbHBIX HEOPraHMYECKUX BEIECTB (yrapHblil ras,
YTJIEKUCIIBIM a3, aMMHUAK, TalIEHAas U3BECTh, HEral€éHas U3BECTh, IMTHEBAS COMNA, TUPUT
U JIpyrue); copMUpPOBAaHHOCTh YMEHUH OINPEEIATh BAIEGHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX IEMEHTOB B COCIAUHEHHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBA3U
(KOBaJIeHTHasl, HOHHAsA, METAJUIMYECKas, BOJAOPOIHAsA) B COEIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEeIETKH KOHKPETHOTO BelllecTBa (aATOMHasi, MOJIEKYJIIpHAsi, HOHHAs,
MeTaJIJINYecKasi), XapakTep Cpelibl B BOAHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUN;
c(OpPMUPOBAHHOCTh YMEHHMI yCTaHABIMBATh MPHUHAJIEKHOCTh HEOPraHMYECKHUX
BEILIECTB IO WX COCTAaBY K OMNPEIEIEHHOMY KIACCy/TpyHIe COEIUHEHUN (MpPOCThIE
BEILIECTBA — METAUIbl M HEMETAJIbl, OKCHJIbI, OCHOBaHUS, KHCIIOThI, aM(OTepHbIE
TUIPOKCHUJIBI, COJIN); C(hOPMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI MEPUOIUUECKOTO
3akoHa /.M. MenzaeneeBa W IEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O00BACHUTENbHYIO U TPOTHOCTUYECKYIO (PYHKIINU;

12 KUIIACC

IIpenmMeTHbIe pe3ynbpTaThl OCBOEHUA Kypca « Heoprannueckas XuMus» OTpaxaror:
c(hOpMUPOBAHHOCTh YMEHHM XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOECHHE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1—4 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemeHToB .M. MenpeneeBa, UCIOb3Ysl IOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIHY,
«3HEPTreTHUYECKUE YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHUS CBOICTB
XMMHWYECKUX 3JIEMEHTOB M MX COCIMHEHUN MO mepuojaMm U rpynmnam llepuoanueckoi
cucteMbl xumuueckux sneMeHToB JI.M. MenaeneeBa; chopMHpPOBAHHOCTh YMEHUU
XapaKTepu30BaTh (OMUCHIBATDH) OOIINE XMMHUUYECKHE CBOMCTBA HEOPTAaHUUECKUX BEILECTB

Pa3JIMYHBIX KJIACCOB,  IOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON
CBSI3H MEXKY HEOPTaHUYECKUMU BEILIECTBAMH C MOMOULIBIO YPABHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX peakuii; chOpPMUPOBAHHOCTD YMEHUS

KJIACCU(PUIIMPOBATh  XUMHUYECKHE PEaKUUU MO PA3NUYHBIM NpHU3HAKaM (YUCITYy H
COCTaBY pearupymomux BeUIECTB, TEIIOBOMY 3(pPeKTy peakiuu, N3MEHEHUIO CTereHeH
OKUCJICHUSI ~ DJIEMEHTOB, OOpaTUMOCTH  pEaklMM, Yy4acTHUIO  KaTalu3aTopa);
c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIISITh YPABHEHUS PEAKITUI Pa3TNIHBIX THUIIOB,
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IOJIHBIE U COKpALIEHHBIE YPABHEHUS peaklMii HOHHOIO OOMEHA, YUUThIBas YCIOBUS, NPU
KOTOPBIX 3TU PEaKUUU UAYT OO KOHIIA;

c(OpPMUPOBAHHOCTh  YMEHHUU IPOBOJUTH PEAKLUUH, MOATBEPKIAIOIINE
KayeCTBEHHBIN COCTaB PA3IIMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM
nyTéM HOHBI, NMPUCYTCTBYIOUIME B BOJHBIX pacTBOpaX HEOPraHUYECKUX BEIIECTB;
cOpPMUPOBAHHOCTh  YMEHHI pacKphIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOrO OajaHca 3THX
peaKkuuu;

c(OpPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON

peakuuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMELICHUS XMMHUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHeEIIHero BozzaeiicTBus (npunuun Jle IllaTense); chopmupoBaHHOCTH
YMEHUH XapaKTeprU30BaTh XUMUUYECKHUE MPOILECCHI, JEKAIINE

B OCHOBE MPOMBIIUIEHHOTO TIOJYYEHHUs] CEpHOM KHCIOTBl, aMMHAaKa, a TaKXKe
c(hOpMHUPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAy4YHBIX MPUHIUIAX U 3KOJOTHUYECKHUX
npobsieMax XMMHYECKOTO IIPOM3BOJCTBA; CHOPMHUPOBAHHOCTH YMEHHMM MPOBOJIUTH
BBIYMCIICHHSI C HMCIOJIb30BAaHUEM IIOHATUS «MaccoBas JIOJs BELIECTBA B PACTBOPER,
00BEMHBIX OTHOILIEHU Ta30B IPU XUMUYECKUX PEAKIUAX, MACCHI BEUIECTBA WIIK 00bEMA
ra3oB II0 M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce€ WIA OO0bEMY OJHOTO U3
YUYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOIO 3(dekTa peakiuy Ha OCHOBE 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUH; C(POPMUPOBAHHOCTD
yMEHUM coOJ0aTh MpaBuia MOJb30BAHMS XUMHUYECKOW MOCYI0M M J1abopaTOpHBIM
o0opy/lOBaHUEM, a TakKe MpaBUiia OOpalIeHUs C BELIECTBAMHU B COOTBETCTBHU C
UHCTPYKUMSMU 1O  BBIIIOJIHEHUIO  JIAOOPAaTOPHBIX ~ XUMHYECKHX  OIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATH U BBIMOJHATH XUMUYECKUN SKCHEPUMEHT
(pa3noxeHue MepoKcua BOIOPOJa B MPUCYTCTBUU KaTaIU3aTopa, ONPEIEICHUE CPebl
PacTBOPOB BELIECTB C MOMOILIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE DPA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOHN peaKkiuy, peakiiii HOHHOI0 0OMEeHa, KaYeCTBEHHbIE
peakiuu Ha cynb(aT-, KapOOHAT- U XJOPUI-aHUOHBI, HA KaTUOH aMMOHMS, pelICHUE
AKCMEPUMEHTAIIBHBIX 3a/1a4y Mo TeMaM «Metabs» U «HeMeramib») B COOTBETCTBUU C
npaBUJIaMU TEXHUKHU O€30MacHOCTU MpU OOpaIICeHUH C BEIIECTBAMHU U JIaOOPATOPHBIM
o0opy/nOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOrO JKCIEpUMEHTa B (opme
3aIlUCU YPABHEHUN COOTBETCTBYIOLIUX PEAKLIUMN U

(dbopMynupoBaTh BBIBOABI HA OCHOBE ATHX PE3yJbTaTOB; COPMUPOBAHHOCTH YMEHUM

KPUTUYECKU aHATU3UPOBATH XUMHUECKYIO

uHbOpMaIMIO,  MOJY4YaeMyl U3 pa3HbIX UCTOYHHUKOB (CPEICTBA MAaCCOBOM
KOMMYHHUKaIuu, IHTepHeT u apyrux); copMUpoBaHHOCTh YMEHUH cOOII0AaTh IpaBUiia
AKOJIOTMYECKH 11€71eCO00Pa3HOro MOBEAEHUS B ObITY U TPYAOBOM JEATETLHOCTH B LENSIX
COXpAHEHHUs CBOEr0 3JI0POBbSI U OKpY)KalOUIEHd MNPUPOJHON Cpeabl, OCO3HABATh
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ONAaCHOCTh BO3JCHCTBHSI HA JKUBBIC OPraHU3MBbl ONPEICIEHHBIX BELIECTB, IOHUMAs
cvpicn mokazarenss I[IJIK, moscuate  Ha mnpumepax cmocoObl YMEHBLICHHS U
MPEIOTBPAIICHHS X BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa; JJIsl 00yJaronXxcs
C OTrpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbS: YMEHHE PUMEHSATh 3HAaHUSI 00 OCHOBHBIX
JOCTYIIHBIX METOJaxX II03HAHMs BEIIECTB M XMMHWYECKHMX SIBJIICHHUW; JUIS CIICNBIX H
CJIa0OBUAIIMX OOYHYaIOLIUXCSA: YMEHHUE HCIIOJIb30BaTh PElbe(HO TOUEUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins nis 3anucu XuMudeckux GopmMyiL.
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TEMATUYECKOE
IMNJJAHUPOBAHUE
10 KUIACC
Hanmenosanue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3aeaoB U TEM [IporpamMmmuoe coaepxaHue
1/ 4acoB 00yYaroIIMXCs

y4eOHOTO TIpeaMeTa

Paszneu 1. Teopernyeckne OCHOBBI OPraHUYeCKON XUMHMHU
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1.1

[Ipenmer
OpPraHUYECKOMU
xumund. Teopus
CTPOCHUS
OpraHUYECKUX

coequaeHnn A.M.

bytneposa

[IpenqMeT opraHM4EeCKOM XUMUU: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHHE

B INOJIYYEHUH HOBBIX BEILIECTB U
MaTteprasoB. Teopus CTpoeHUs
OPraHuYEeCKuX coeaquHeHnn A.M.
bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS.
CtpykTypHbIe (OPMYIIbl OPTaHUYECKUX
BEIIECTB. ['oMoorus, nusomepus.
XUMHUYECKAs CBSI3b B OPTraHUUYECKUX
COCIMHEHUAX: KPATHBIC CBS3U, G- U T~
CBSI3H.

[IpeacraBnenne 0  KJIacCU(pUKAIMH
OpraHuyeckux BemiecTB. HoMeHkiarypa
OpPraHU4YECKHUX COCIMHECHUI
(cucteMarnueckasg) W TPUBUAIbHbBIC
Ha3BaHUS BAXHEUIIMX NpPEACTaBUTEICH

KJIACCOB OPTaHUYECKUX BEIIECTB.
JKCIepUMEeHTAJIbHbIE METO/IbI
U3Y4YCHUA BeIECTB U 170,
NpeBpaLlleHUI:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aUMOCBSI3b.

[IpuMEHSTH MOTOKEHUS TEOPUU
CTPOEHUSI OPTaHUYECKUX BELIECTB

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

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (hOpMyJT OPraHUYECKHUX
BEIIECTB.

OnpenensTe BUAbl XUMUYECKON CBSI3U
(omuHapHBIC, KPATHBIE) B OPTaHUYECKHUX
COCIMHECHUSIX.

PackpbIBaTh posib OPraHUYECKON XUMHUU
B IPUPOJIE, XaPAKTEPU30BATH €€
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O JleMoHCTpaIuu:

O 03HAKOMJIEHUE C 00pa3aMu
OpraHUYECKUX BEIICCTB U MaTepHalaMu
Ha X OCHOBE;

O OIIBITHI IT0 IPEBPALEHUIO
OpPraHUYECKUX BEIECTB MpU
HarpeBaHuy (IUIaBJeHUE, OOyTIMBaHUE
U TOpPEHHE).

0 JIabopaTtopHbie OnbITHI: [
MOJIEITUPOBAHUE  MOJIEKYJI
OPTraHUYECKUX BEILIECTB

3HauUeHUEe B IKU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSA3b C IPYTUMU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE OIBITHL; IPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pasneiny

Pazgea 2. Yriesogopoasl

2.1

[IpenenpHbIE
YTIEBOAOPOIBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM psAx. MeTaH U 3TaH —
IPOCTENUIINE PEICTABUTEIN ATKAHOB!
COCTaB, XUMHUYECKOE CTPOCHHUE,
(¢uznyeckue 1 XUMUYECKHE CBOMCTBA
(peakiuu 3aMelIeHusl U TOPeHus),
HAXOXKJEHUE B IPUPOJE, MOTYyUEHUE U

IPUMEHEHUE

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBISIBISITH X
XapaKTEpHbIC TPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHUSL TIPU ONTUCAHUU COCTaBa,

29



denepanpHas padouast mporpamma | Xumusi. 10—11 xmaccer (6a30BbIi ypOBEHB)

2.2

Henpenenbusie
YIJI€BOJOPOBIL:
aJIKEHbI, AJIKAIUEHBI,

AJIKNHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHAN Psifl. DTUIIEH —
MIPOCTENIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(puznyeckue 1 XuMUYECKHE CBOMCTBA
(peakuuu ruIpUPOBaAHMUS,
raJOr€HUPOBAHMS, THIPATALINH,

CTPOCHMS U IIPEBPALLECHAN
OpPTraHUYECKUX COCTMHEHUMN.
Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABIICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN) (GopMyJT OPraHUYECKUX
BEILIECTB.

YcraHaBiauBaTh IIPUHAJIEKHOCTD
BEILIECTB K ONPEAEIEHHOMY KJIacCy
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OKHUCJICHHS ¥ TIOJIUMEPU3ALINH )
HaXO0XJCHHUE B IPUPOJIE, TTOTYyYCHUE U
MIPUMEHEHUE.

Ankaauensl: Oyranuen-1,3 u
MeTUIOyTagueH- 1,3, XuMruueckoe
CTPOEHHUE, pEeaKIs MOJUMEPU3AIIIH,
MpUMEHEHue (I CUHTEe3a
MPUPOJHOTO U CUHTETUYECKOTO
Kay4dyKa U Pe3UHBI).

AJIKHHEIL: COCTaB U OCOOCHHOCTH
CTPOEHHUS, TOMOJIOTUYECKUN PSII.
AlleTWIIEH — NPOCTEUIINI
MpeACTaBUTEIIb AIKHHOB: COCTaB,
XUMHUUYECKOE CTpOeHUE, (PU3nIecKue u
XUMUYECKUE CBOMCTBA (pEeaKIuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
TUApaTAIlii TOPEHUS ), HAX0XKICHUES B
IpUpPO/JIe, MOTYyUYCHUE U TPUMEHECHUE

YIIIEBOAOPOIO0B ITIO COCTABY N CTPOCHUIO,
Ha3bIBaTbh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

Onpenenste BUAb XUMUYECKON CBSI3U
B MOJIEKYJIAX yTJIEBOJOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOAOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBS3H.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTABUTENIEN PA3IMUYHBIX KJIACCOB
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2.3

Apomarnueckue
YTIEBOAOPOIBI

ApeHbl: GEH30J1 U TOIYOJI, COCTaB,
XMUMUYECKOE CTPOECHUE MOJICKY!L,
du3udecKkre 1 XUMHYECKUE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHUS), TOJTyYCHHE U
npuMeHeHnue. Bausiaue OeH3zona Ha
OpraHu3M uejoBeka. | eHeTnyeckast
CBSI3b YIJIEBOJIOPOIOB

YIJIE€BOAOPOAOB (METaHa, ITaHa,
ATUJICHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISABIATh TEHETUYECKYIO CBSI3b MEKITY
YIIICBOIOPOAAMH U TIOITBEPHKIIATH €&
HAJIMYHUE YPAaBHEHUSIMU
COOTBETCTBYIOIINX XUMUICCKUX
peakInii ¢ UCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpPMYI.
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2.4

[Tpuponansie
MCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii raz. [lomyTHbie HEDTAHBIE
razel. HedTh 1 € mpoucxoxaeHue.
Cnioco6bl iepepaboTKu HeTH:
MEPErOHKAa, KPEKUHT (TEPMUYECKHUH,
KaTaIuTHIecKuil ). [IpoayKThI
nepepadboTku He(TH, UX TPUMEHEHHUE B
IPOMBIIIEHHOCTH U B OBITY.
KameHHbIl yTOJb ¥ IPOAYKTHI €TO
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE

METO/bI U3y4YeHHS BeUIeCTB M

HX NpeBpalleHUil:

0 JlemoHcTpanuu:
O koJutekiuu «HedTb» u «YToiby;

O BuseodparMent «Bynkanuzarus

pPE3UHBI».

0 JIaGopaTtopHbIE€ OTIBITHI:
O KayeCTBEHHOE
ompejelieHue  yriaepoja  H

BOJIOPOJIa B  OPraHUYECKHUX

BEIECTBAX;
O O3HAKOMJICHHUE C
obOpa3ziamu I1acTMace,

KAy4yKOB U PE3UHBI;

XapakTepu3oBaTh HCTOUHUKU
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPAKTUYECKOE
PUMEHEHHE TIOyYaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OIMCAHUE XUMHUECKOTO
JKcIepuMeHTa (J1a00paTOpHBIE ONBITH U
MpaKTUYECKHUE PabOThI).

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
MCIIOJIb30BaHUU XUMUYECKOU MOCY/IbI U
0o0opy10BaHUs, a TAKXKE MpaBUIaM
oOpallieHusl ¢ BEIIECTBAMH B
COOTBETCTBUM C UHCTPYKLUSIMHU
BBITIOJTHEHHMSI TAOOPATOPHBIX OTIBITOB U
MPAKTUYECKHUX pabOT MO MOIYYECHUIO U
W3YYECHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YpaBHEHU COOTBETCTBYIOIINX
peaKIMii U JeaTh BBIBOJIBI HA X
ocHoBe. [IpoBOANTH BHIYMCIICHUS TS
OTpEEICHHS] MOJIEKYIISIPHOU (DOPMYJIBI
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0 wMonenupoBaHHE MOJIEKYJ
YTJIIEBOJOPOAOB U
raJOr€HONPON3BOIHBIX.

O IMpaktuyeckue pabOTHI:

Ne 1. ITonydyenue 3TuineHa U U3y4EHUE €T0
CBOWCTB.

OpPraHWYECKOro BEIIECTBA, I10
YPaBHEHUIO XUMHAYECKOUN PEAKIINH.
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O PacuérHble 3aqa4u:

O ONpeaeIeHUE MOJIEKYIISIPHON
(hopMyITBI OPTaHUYECKOTO
BEIIECTBA IO MACCOBBIM JIOJISIM
aTOMOB XMMUYECKHUX DJIEMEHTOB;

O Pacy€ThI IO YPABHEHUIO
XUMHUYECKON peaKIu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISTH CBOKO NTO3HABATEIIBLHYIO
JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmoBoil yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kamue OpranHm4ecKue coeIuHeHust
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3.1

CrupTtsl. PeHou

[IpenenbHble OTHOATOMHBIEC CIIUPTHI:
METAHOJI U ATAHOJ, XUMHUECKOE
cTpoeHue, (GU3NIEeCKUe U XUMHICCKHE
CBOMCTBA (pEAKIUU C AaKTUBHBIMU
METaIaMHt, TalIOr€HOBOJIOPOAAMH,
ropenue), npuMmeHenue. Bonopoanas
CBs13b. DU3NOIOTUYECKOE IEUCTBUE
METaHOJIa U ATAHOJIA Ha OPTaHU3M
YeJ0BeKa.

MHOroaToOMHBIE CIUPTHI:
ATUJICHTJIMKOJb U TJIUIEPUH,
XUMHUYECKOE CTPOEHUE, PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE
CO IIEJIOYHBIMU METaJlJIaMU,
KAueCTBEHHAs pEaKLUs Ha
MHOT'OATOMHBIE CIIUPTHI).
DU3MOTOTUYECKOE IEUCTBUE HA
opranus3M uesnoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTJIUKOJIS.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUN (BBISIBIATH UX

XapaKTEpHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
HNOHSTHS IIPU OIMCAHUM COCTABA,
CTPOEHMSI U MIPEBPALLCHUM
OpPraHUYECKUX COETUHEHUH.
Hcnonp30BaTh XMMUYECKYO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIL€HHON) (POpMYJT OPraHUYECKHUX
BELIECTB.

YcraHaBnuBaTh NPUHAJIC)KHOCTD
BELIECTB K OIPEAEICHHOMY KJIaccy

10 COCTaBY U CTPOEHMIO, Ha3bIBATh UX
[0 CUCTEMATHUYECKONH HOMEHKJIATYpe;
MPUBOIUTH TPUBUATHHBIC HA3BAHUS

®enon. CTpoEHUE MOJIEKYIIBL,
(bU3UIECKHIE M XUMUYCCKHE
cBolicTBa (heHosa. TOKCUYHOCTD
denona, ero GU3NOIOTHIECKOE
JICCTBHE HA OPTaHU3M YEJIOBEKa.
[Ipumenenue dpenona

OTAEJBHBIX MTPEACTABUTEIICH
KHUCJIOPOJICOIEPKAIINUX COCAUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOECHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE
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3.2

AJbETHIBI.
KapOGoHOBBIEC KHCIIOTHI.
Cnoxxnble 3(UpBI

Anpaerunbl: GopMaTbIeTHI U
areTanabAeTh, XUMHUIECKOe CTPOCHHUE,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA
(peaki1y OKHCIICHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), IOJTyUEHUE U
IpUMEHEHHE.

OIHOOCHOBHBIE TIPEICTTbHBIC
KapOOHOBBIC KHCIIOTHI: YKCYCHAs
KHCJIOTa, XHMHUYECKOe CTPOCHHUE,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIue cBoWCcTBa KUCIIOT, PeaKIus
ATEpUPUKALINH ), TOJTYICHUE U
npumeHeHue. CTeapruHOoBasi U OJI€MHOBAs
KHUCIIOTHI KaK MPEICTaBUTENIN BBICIITUX
KapOOHOBBIX KUCIOT. MblIa KaKk COJIU
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEUCTBHUE.

Crnosxxnble 2(UpBI KaK TPOU3BOAHBIC
KapOOHOBBIX KUCTOT. ['uaponu3
CIOXKHBIX 3(upoB. JKupbl Kak

CIIOCOOBI MOTYYEHUSI THTUYHBIX
MpeACTaBUTENCH PA3IMYHBIX KJIACCOB
KHCIIOPOJICOIEPKAIUX COSTMHEHUN
(MeTaHoOJIa, 3TaHOJA, TIIUIEPUHA,
dbenona, hopmaibaeruia,
aleTanbAeTuIa, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
EJUTIONIO3bI); BBISIBIATH TCHETUYECKYIO
CBSI3b MEXKIY HUMH U MOATBEPKAATH €&
HaJIMYHUE YPaBHEHUSIMUA
COOTBETCTBYIOIINX XUMUICCKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTAB, XUMHYECKOE
CTPOEHHE U IPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHUE ISl
KHU3HEACSITETLHOCTA OPTaHU3MOB.
Oco3HaBaTh ONaCHOCTb BO3JEHCTBUS
HAa >KUBBIE OPTAHU3MBI OTIPEACTICHHBIX
OpPraHUYECKUX BEIIECTB, MOSCHATh HA
npUMepax CrocoObl yMEHbIIECHUS

IIPOU3BO/IHBIE TVIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['MIpoIIn3 )KUPOB
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3.3

YrineBoabl

VYrieBoabl: cocTaB, KiIacCH(PUKALU
yTJIEBOJIOB (MOHO-, IU- U
nosivcaxapuibl). ['moko3a —
MPOCTENIINI MOHOCAXapUI;
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nuecKrue 1 XMMUYECKUE CBOWCTBA
TUIFOKO3bI (B3aUMOJICHCTBUE C
ruapokcusiom meau(Il), okucnenue
aMMHUa4YHBIM PaCTBOPOM OKCHJIa
cepebpa(l), BoccraHoBIICHME,

OpO’KEHUE TITIOKO3bI), HAXOXKECHUE B
MpUpPOJie, MPUMEHEHUE TITFOKO3HI,
OMoJoruyYecKas poJib B
KU3ZHENIEATEIIbHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a Kak
U30MEp TIIFOKO3BbI.

Caxapoza — IIPECTABUTEIID
JUCaxapuyoB, THAPOJIM3  Caxapo3sbl,
HaxO0XXJICHUE B MPUPOJIC U NMPUMEHEHUE.
Kpaxman u nemmono3a kak mpUpOIHBIC
NOJIMMEPBI:  CTPOEHHE Kpaxmala |
LEJUII0JIO3bl, PU3NYECKHE U XUMUYECKUE

CBOMCTBA Kpaxmaja (rumponus,
KAueCTBEHHAsl peakIus C  HOJIOM).
JKcNepuMeHTAIbHbIE MeTOAbI

U IPEIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METOBI IIO3HAHUS — IPOBEICHHE,
HAOIIO/ICHUE U OMUCAHNE XUMHUECKOTO
IKCIIEpUMEHTA (J1a00paTOPHBIE OMBITHI U
MpPaKTUYECKHUE PabOThI).

CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OpaTOpPUH TPU
MCIIOJIb30BAaHUU XUMUYECKOU MOCY/IBI U
00opy10BaHus, a TAKXKE MPaBUIIaM
oOpallleHus C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKLIUSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB U
MPAKTHYECKHUX pabOT MO MOIYICHHUIO U
U3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHU COOTBETCTBYIOIINUX
peaxIuii ¥ eiaTh BEIBOIBI HA UX
ocHoBe. [IpoBOANTH BEIYMCIICHUS NIJISt
OTIpeieNIEHUs] MOJIEKYIIPHOU (HOPMYITbI
OpPraHUYECKOTO BEIIECTBA, IO
YPaBHEHUIO XUMUYECKON PEaKIIUH.
CamMoCTOSTENBHO MIAHUPOBATH U
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H3y4YeHUs
NpeBpalIeHu:

BCIIECTB

H

140.¢

OCYHICCTBJIATH CBOIO ITIO3HABATCIIbBHYIO
ACATCIIbBHOCTD, IPUHUMATh aKTUBHOC
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0 JIaGopaTopHBIEC OTIBITHI:

O TOPEHHE CIIUPTOB;

O B3aUMOJICMCTBUE TJIMLEPUHA C
ruapokcuom meau(ll);

O KaueCTBEHHbIE peaKkiuu
aNbJeruI0B (OKHCIEHHE aMMHAYHBIM

pacTBOpoM  OKcujaa —cepebpa u
THIIPOKCUIOM

meau(Il));

O B3aUMOJICMCTBUE Kpaxmana C
noaom. O IMpakTuyeckue pabOTHI:

No 2. CpoiicTBa pacTBOpa YKCYCHOM

KHCJIOTBI.

O Pacuérnble 3agauu:

O ONPEAETICHUE MOJIEKYJIIPHOU
(GbopMyIIBI OPTraHHYECKOTO
BEILIECTBA T10 MACCOBBIM JOJISIM
aTOMOB XMMUYECKHUX JIEMEHTOB U
o macce (00beMy) IPOAYKTOB
CrOpaHuS;

O pacCYETHI 110 YPABHEHUIO
XMMHUYECKOUN peakiuu

ydacTue B TPYIIOBOM yueOHO
JEATEIbHOCTH

Hroro no paszneny

13
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Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst

4.1

AMUWHEL.
AMWHOKHCJIOTHI.
benku

3

AMUHBI: METUJIAMUH — TTPOCTEUIIINI
MPEJICTABUTEb AMHUHOB: COCTAaB,
XUMHUYECKOE CTPOEHUE, PU3NYECKHE U
XUMUYECKUE CBOMCTBA (pEeaKIuu

PackppiBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUH (BBISIBIISITh MX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBS3b, HCIIOJIb30BATh
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C KHCIIOTaMH U TOPEHUs), HAXOXKICHUE B
IPUPOJIE. AMMWHOKHCIIOTBI KaK
aMm(poTepHbIe OpraHUYECKUE COCTUHECHHUS.
Pu3n4ecKkue U XUMHUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha MIpUMEPE TIIUINHA).
buonornueckoe 3HaueHUE aMHUHOKHUCIIOT.
CuHTE3 NenTUAOB.

benku kak npupoIHbIE MOJIUMEPBI.
[lepBuyHas, BTOpUYHas U TPETUUHAS
CTpYKTypa OenKoB. XUMHUYECKHE
CBOICTBa OEJIKOB: TUAPOIIN3,
JieHaTypalus, KaueCTBEHHbIEC PEaKui Ha
OeJIKH.

IKCIEePUMEHTATbHbIC METObI
HU3y4YeHHS BELIeCTB U UX
NpeBPALeHUI

O JleMoHcTpanuu:

0 nenarypanusi O€JIKOB NPy HarpeBaHUY;

0 riBeTHBIC peakIuy OSIKOB

COOTBETCTBYIOIIUE TOHATUS TPHU
OTIMCAaHUU COCTaBa, CTPOCHUS U
MIpeBpaIleHU OPraHuYECKUX
COCJIMHCHUU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUUISL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHON) (POpMYJT OPraHUYECKHUX
BEIIIECTB.

OnpenensiTe MPUHAIC)KHOCTh BEIIECTB
K ONpEAEICHHOMY KJIAcCy MO COCTaBY U
CTPOEHHUIO, Ha3bIBATh UX

M0 CUCTEMAaTHUYECKON HOMEHKJIAType;
MIPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OTACIBHBIX MPEJICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MTOTYYSHHS TUITHYHBIX
MpEeICTAaBUTEINICH a30TCOAePKAIIUX
coeIMHEeHU (MeTUJIaM1Ha, TJIMIINHA,
OCIIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;

MOSICHSITh HA TpUMEpax 3HauYCHUE
OCKOB ISl OpraHru3Ma 4eIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI O3HAHUS — HAOIIOIaTh U
OTMCHIBATH IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CamocTOosATENBHO IJITAHUPOBATH U
OCYIIECTBIISITh CBOIO MIO3HABATEIBHYIO
TSI TENIbHOCTD; MPUHIMATh aKTHBHOE
ydacTHe B IpYIIOBOM yueOHOM
JESTEIIbHOCTH

Wroro no pazneny 3

Pazned. 5. BeicokoMoJIeKyJISIpHbIE COeIUHECHUSA
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5.1

[LmacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE IOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMEDP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEPU3ALUN, CPETHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BEICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MTOJIMMEPU3ALUS U
noJIMKOHIeHcanus. [lnactmaccel
(MOJMATUIIEH, TOJUIPOIUIIEH,
NOJIMBUHUIXJIOPH, TOTUCTUPOIT).
HartypanbHbIil 1 CHHTETHYECKUE
Kay4yKH

(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BosokHa: HaTypanbHbIe

(XJI0TIOK, IMIEPCTh, MIENK), UCKYCCTBEHHbIE
(ameTaTHOE BOJIOKHO,

BJ'IaI[eTB HN3y4aCMbIMU XUMHUYCCKUMU
IMOHATHUAMMU: PACKPBIBATH CMBICJI
HN3y4aCMbIX MIOHSITUH U IMPUMCHATD OTH
IIOHATHA ITIPH OIIMCAHHUHN COCTAaBa U
CTPOCHHUS BBICOKOMOJICKYJISIPHBIX
OpraHN4YCCKHX BCIICCTB,

JJIsA 00BSICHECHMS OTACIBHBIX (baKTOB )51

SIBJICHUI.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS CTPYKTYPHBIX (PopMyIT
BEILIECTB U YPABHEHNUN pEaKLUU
IIOJIMMEPU3ALIUU U TTOJIMKOHACHCALUH.
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee PacIpOCTPAHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHHE

BHUCKO03a), CHHTETHYECKUE (KAIpOH U
JIaBCaH).

IKCIEePUMEHTATbHbIC METObI
HU3Yy4YEeHHS BELIeCTB M UX
NpeBpalieHu:

O JleMoHcTpamuu:

O  o3HakomieHue ¢  oOpasinamu
MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB

B Pa3IUYHBIX OTPACIISIX.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HA0JII01aTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT
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Hroro 1o paszneny

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34
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11 KJIACC
Hanmenosanne
No KommuecTBo OcCHOBHBIE BUIBI A€SITEILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe conepkanue
i\t yacoB 00yJaroImuXxcs

y4eOHOTro IpeMeTa

Paznen 1. Teoperuueckue oc

HOBbBI XUMHH

11

CrtpoeHue aTOMOB.
[Tepnoanueckuii
3aKOH 1
[Tepunonnueckas
CHUCTEMA XUMHUYECKUX
sanemeHntoB J[.U.
MenneneeBa

6

XUMHUYECKUMN 2JIEMEHT. ATOM.

CocraB aToma, U30TOIBI.

DJeKTpoHHast 000JI0UKa.
DHepreTuYecKre ypoBHH,

OIypOBHHU. ATOMHBIE OpOUTANIH, S-,
p-, d-, f-amementsr. OcobeHHOCTH
pacrpeeneHus IEKTPOHOB 110
OpOHUTAJIIM B aTOMax MaJjblX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypalysi aTOMOB.
[leprnoanyeckuii 3aK0H U
ITepuoauueckas cucreMa XUMHUYECKUX
sanemenToB [[. 1. MenneneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[Tepuoauyeckoit CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX
U CJIOKHBIX BEILIECTB MO rpynmnam u

PackpbIBaTh CMBICIT N3Y4aE€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3alMOCBSI3b.

PackpsIBaTh CMBIC HEPUOANYECKOTO
3akoHa /. 1. Menneneea u
JIEMOHCTPUPOBATH €r0
CHUCTEMATU3UPYIONIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTHYECKYIO
GhyHKITUH.

XapakTepu30BaTh JICKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
3IEMEHTOB 1—4 nepuooB,
UCIIOJIB3YS IOHATHS S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
sHEepreTudeckue ypoBHH. OOBSCHATDH
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U
UX COCIMHEHUN 10 MEPUOIaM U
rpynnam [lepuoauueckon cucteMsl
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IICpruoaam. 3HaueHue MNCPUOAUICCKOTO
3aKOHAa U CUCTCMBI XUMHYCCKHUX

. 1. MenneneeBa

anemeHToB [[.1. MeHnaeneeBa
B Pa3BUTHHU HAYKH.

3KCHepI/IMeHTaJIBHBIe METOAbI
H3Yy4YCHUA BCIIECTB | HX

npespamennii: 0 JleMoncTpanuu:
Bunbr tabmun «llepuoguyeckas cuctema
XUMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHue BemecTsa.
MHoroo6pazue
BEILECTB

Ctpoenue BenecTBa. XUMUUYECKast CBSI3b.
Buner (koBajieHTHAs HEMOJsApHAS U
noJIsipHAasi, MOHHAs, METAJNTNYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMHUECKOMN
CBA3U (OOMEHHBIN U
JIOHOPHOAKIENITOPHBIN ). BomopoaHas
CBSI3b.

BaneHTHOCTE.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucjeHus. KaTuoHbl U aHUOHBI.
BemecTBa MOJIEKYTIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI.

3aK0OH IOCTOSIHCTBA COCTaBa BEILIECTBA.
THNbI KPUCTAUIMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

PackpsIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIICTATHh UX XapaKTePHbBIC
MIPU3HAKH ) U IPUMEHSATH 3TH TTOHATHS
P ONMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBSICHEHHS OTIEIHHBIX
(aKTOB U SBJICHHA.

OnpenensTe BUAbI XUMUYECKON CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKON, BOAOPOIHOM) B
COCIMHCHUSX; THUIT KPUCTAJUTMUECKOU
PEMETKN KOHKPETHOTO BEIESCTRA.
OnpenensTh BAJICHTHOCTh U CTEIICHb
OKHMCJICHHS XUMHUYECKUX DJIEMEHTOB B
COCTMHEHHUSX Pa3IMYHOIO COCTABA.

HpOBOI[I/ITB BBIYMCJICHH A
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[TonsiTHEe O MUCIIEPCHBIX CUCTEMAX.
Wcrtunnbie pactBopsl. KonuyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B paCTBOPE).

C UCTOJIb30BaHUEM TTOHITHS
«MaccoBasi 107151 BEIIECTBa B
pactBope». Brnaners uzyuaembimMu
XUMUYECKUMU

Knaccudukanus HEOPTaHUYECKUX
COCIMHCHUU. Howmenxkiarypa
HEOPTaHUYECKHUX BEILIECTB.
JKCNEePpUMEHTAIbHbIE METOAbI
H3y4YeHUs BeLIECTB U 170,
NpeBpalieHu:

O TeMoHcTpanuu:
0 Moaenu KpucTaJuTMYECKUX PEIIETOK.
O Pacuérnble 3amaun:

O pacdCThl C NCITOJIB30BAHUCM ITOHATHUSA
«MaccoBaid A0JI1 paCTBOPCHHOI'O
BCIICCTBA»

MOHATUSIMH.
OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN peaKIuu OT pa3IuyHbIX
(haxTopoB.

OrnpenensiTe XxapakTep CMEIICHUS
XUMUUYECKOTO PaBHOBECHSI B
3aBUCHUMOCTH OT BHEIITHETO
BO3jeicTBUs (mpuHLun Jle
[llaTtenne). CocTaBiaTh ypaBHEHUS
peakIui pa3IuyHbIX TUIIOB; TTOJTHBIC
Y COKpAaIIEHHbIC YPABHECHUS PEaKIIUM
HOHHOT'O OOMEHA, YYUTBIBasI YCIOBUS,
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1.3

XUMUYECKUE
peaxkuuu

22

Xumudeckas peakuus. Knaccudukamms
XUMHUYECKUX pEeaKIMii B HEOPTaHUYECKOM
Y OPraHUYECKON XUMUU. 3aKOH
COXpPaHEHUSI MACChI BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBpAICHUS SHEPTUU
IIPU XUMUYECKUX PEaKIIUsIX.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTD
OT pa3nnyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopkl, BIUSIOIIME HA COCTOSHUE
XUMUYECKOTO PABHOBECHSI.

[Tpranmn Jle [Hlarense.
DIIEKTPOJIUTAYECKAS JTUCCOLIMAITHS.
CunbHble U cnabbie anekTpoauTsl. Cpena
BOJHBIX PAcCTBOPOB BEILIECTB: KHCIAs,
HEWTpaJibHas, IeJI0YHast. BomopoaHbli

MPU KOTOPBIX ATH PEAKIIUU UAYT 10
KOHIIA.

Hcrmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE W OMTUCAHNE XHMHYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): IO OMPEIACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKINI
HOHHOTO OOMEHA, BIUSHUIO Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBHIIaM MTOJIb30BAHUS
XUMHUYECKOU MOCyA0M 1 1a00paTOpHBIM
000py/1I0BaHUEM.

[IpencTaBisiTh pe3yabTaThl

nokasareinb (pH) pactBopa. Peakiiun
MOHHOTO OOMEHa B OPraHWYeCKOW U
HEOPraHUYECKOW XMMUHU.

OKHUCIUTEIIHLHO-
BOCCTAHOBUTEJIbHBIE peaKITnu.
[TonsiTue 00 AIIEKTPOJIU3E

pacIyiaBoOB U PaCTBOPOB COJICH.

[Ipumenenue
JKCIepUMEeHTAJIbHbIE

QJICKTPOJIN3aA.
METOAbI

XUMHUYECKOTO IKCIIEpUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYFOIINX
pEeaKInii U eaTh BBIBOJIBI HA X
OCHOBE.

[TpoBOIUTH BEIYUCIICHHS TI0
YpaBHEHUSM XUMUYECKUX PEAKIUH, B
TOM YHCJIC TEPMOXUMHUUICCKUC
pacyETHI
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U3ydeHusi BelleCTB u ux
NpeBpAaLlleHUI:

O JleMoHcTpanuu:

0  pasnmoxeHue nepokcuaa

BOJIOpOZa B MPUCYTCTBUU
karanuzaTtopa. U JlaboparopHbie
onsIThl: [ mpoBenenne peakumii
HMOHHOTO OOMEHa;

g OTIPE/ICIICHUE CPEJIb

PacTBOPOB BEILIECTB C OMOIIIBIO
YHUBEPCATHLHOTO UHIUKATOPA.

* [IpakTuueckue paboThI:
Ne 1. Briiusinue paznuuHbix (aKTOPOB Ha

CKOPOCTh XMMHUUYECKOW PEAKIIHH.
* PacuérHble 3agaun:

O pacydCThI IO YPABHCHHUAM XUMHNYCCKHUX

peaxkuui, B TOM yHcJe
TEPMOXUMHUYECKUE PACUETHI

Wroro no pazneny 34

OBIIIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME

12 KJIACC

Paznen 1. Heopranuveckasi xummusi
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1.1

MeTamiel

17

Meranel. [lonoxenne MeTaiioB B
[lepuoanueckoi cucreMe XMMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTaioB. O6mue puanyeckue CBocTBa
MeTauioB. [[puMeHeHne MeTaJuIoB B
ObITY, Ipupoie U TexHuke. CriiaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUN P
HarnpsbkeHu MetauioB. O01mue
CHOCOOBI MOJTYYEHHS] METAJIIOB.
Kopposust metamios. CriocoObl 3alIUThI
OT KOPPO3UH.

OO11as XxapakTepuCcTUKa METANIOB
riaBHbIX oarpymi ([A-rpynma, ITA-
rpynna) Ilepuognueckoil cuctemsl
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCH]IA ATFOMUHUS.

OOmiass ~ XapakTepucTUKa  METaJUIOB
0OOYHBIX MOATPYIIT (b-rpymm)
[lepuonnueckoid CUCTEMBl XMMHYECKUX
AJIEMEHTOB: ME/b, LIMHK, XPOM, XKEJE30.

Baxnennime coeauHEHUS  METAJLIOB
(oKcHbI, TUJIPOKCH/IBI, COJIH).
JKCnepUMEeHTAJIbHbIE METO/AbI

PackpeIBaTh CMBICIT N3y4aeMbIX
HOHSTUHN (BBIIEIATHh UX XapaKTEPHbIE
NPU3HAKU) U IPUMEHSTh 3TU HOHATUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, UIsl OOBSICHEHUS OTAEIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COCTMHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB U
nonoxkenus B [lepmoanmueckon
CUCTEME XUMHUYECKHX IIEMEHTOB /I,
N. Menneneesa.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
Ba)XKHEHUIIIMX COCAUHCHUM,
MOATBEPKAAs 3TO ONKMCAHUE
MIpUMEPAMU YPaBHEHHU I
COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuii; MPUMEHEHUE METAJIJIOB B
Pa3IMYHBIX 00JIACTAX, a TAaKKe
MCIIOJIb30BaHUE UX ISl CO3MAHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTUH.
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H3yUYEeHUA
npeBpalleHu:

BCIIECTB

H

HX

OnuceIBaTh CIIOCOOBI 3aIMTH METAJIIIOB
OT KOPPO3HUH.

PaCKpBIBaTB CYITHOCTb OKHCIINTCIIBHO-
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O JleMoHcTpanuu:
0 xomrekuusa «MeTauibl U CIUIABBIY.

d JlaGopaTopHbI€  OIBITHI: O
B3aMMOJICHCTBHC THJIPOKCH]IA

AJIIOMUHUA C pPACTBOpaMH KHCJIOT H

niesnioveil; [ xauecTBEHHbIE peakuuu

Ha KaTHUOHBI METAJIJIOB.

* [IpakTuueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTaAIbHBIX
3a1a4 no teMe «MeTaib.

* PacuérHrple 3anaun:

O pacuetsl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) IMPOAYKTAa pEaKLUHUH, €Clu
OJIHO W3 BEILECTB IaHO B BHUJIE pacTBOpa
C OIPEICJICHHOM MacCOBOM  JOJIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTaHOBHTEJIBHBIX PEaKIN
HOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKIIUi.
[IpoBoauTH peakiumy,
TIOJITBEPKTAIOIIIE XapaKTEPHBIC
CBOMCTBA N3y4aeMBbIX BEIIICCTB,
pacrio3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJI0ICHUE U OMTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboThl).

[IpencTaBisiTh pe3yabTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYOITUX
pEeaKInii U eaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYI0U U
1a60paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BHIYUCIICHHS TIO
YPaBHEHUSAM XUMUYCCKUX PEaAKITUH.
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CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
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JeSATEeIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIIOBON y4eOHOM
JESATeTLHOCTH
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1.2

Hemeramsl

Hemeraiutel. [lonoxeHne HEMETaIOB B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
Dur3nyeCcKre CBOMCTBA HEMETAILIOB.
AJIOTpONUsS HEMETAUIOB (Ha MpUMEpE
KHCIIOpoa, cephl, pochopa u
yraepoja). XUMHYECKUE CBOMCTRA
BXHEHIITNX HEMETAJIOB (TaJIOTEHOB,
cepsbl, a30Ta, pocdopa, yriepoaa u
KPEMHUS).

OKcuapl HEMETAJUIOB.
Kucnopoaconepaiiye KuciaoThl.
Bonopoanbie coequHeHUst
HEMETAILIOB.

JKCNepUMEeHTAJIbHbIE
MeTOAbl H3y4YeHHs BelleCTB M

170, NpeBPALLCHUN O
JemoHcTpauuu:

O 00pas3Iel HEMETAJIOB,

O B3aMMOJIENCTBUE MEU C a30THOU
KHCJIOTOM pa3iMyHOli KoHLeHTpanuu. O
JlaGopaTopHBIE OMBITHI:

O Ka4CCTBCHHLIC pCAKIIMH HA AHHUOHBI
N KaTHOH aMMOHUA.

PackpeIBaTh CMBICIT H3y4aeMbIX
MIOHATUM (BBIICTATh UX XapaKTePHbIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
MIPY ONMCAHUU COCTaBa U CTPOCHUS
BEILECTB, IS OOBICHEHUS OTACIbHBIX
(haKTOB U SBJICHUIA.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU B
W3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COCTMHEHUN ¢ YIETOM CTPOCHHS UX
ATOMOB U IOJIOKEHHS B
[Teproauyeckoi cucTeMe XUMHUYECKUX
anemenToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XMMHUYECKHE CBOICTBA HEMETAJIJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOITBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIMX XUMHYECKUX
peaKuuil.

XapakTepu30oBaTh BIUSHUE
HEMETAJVIOB M MX COCIMHEHMI Ha
’KUBBIC OPTaHU3MBI; OITMCHIBATH
MIPUMCHECHHUE B PA3IMYHBIX 0071aCTIX
MIPAKTUICCKOMN JACSITCIIBHOCTH
YyeJIOBEKa.

56



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccer (6a30BbIi ypOBEHB)

* [IpakTrueckue paboOTHI: [TonTBEpxKaaTh CyIIECTBOBAHUE
No 3. PenieHue sKCriepuMEHTAIBHBIX TEHETUYECKOM CBSI3U MEXKY
3aja4 no teMe «HemeTramably. HEOPraHUYE€CKUMU BEIIECTBAMHU
* PacuéTHrle 3a1a4un: C TIOMOIIbIO YPaBHCHHUI

0 pacueTsl Macchl BEMIECTBA MM COOTBCTCTBYIOIIMX XUMIUHCCKIX

00beMa ra3oB M0 H3BECTHOMY peaKIu.

KOJIMYECTBY BELIECTBA, MACCE UIA PackpbIBaTh CyIIHOCTh

00BEMY OJIHOTO U3 YYaCTBYIOILIUX B OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIX
peaKny BEIISCTB; pacyeThl MacChl peakiuii IIOCPEICTBOM COCTABJICHHS
(0OBEmMa, KOJIMYECTBA BEILIECTBA) AJIIEKTPOHHOIO OaJlaHCa ATUX PEaAKIUi.
IPOLYKTOB PEAKIUH, €CIIA OHO U3 [IpoBouTh peakuuu,

BCUICCTB UMCCT IIPUMCCHU
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1.3

CBs3b
HEOPTaHUYCCKUX U
OpPraHUYECKUX
BEIIECTB

Heoprannyeckue n opraHudecKue
KuCI0Thl. Heopranuueckue u
opraHu4eckre oCHoOBaHMS. AMGBOTEpHbIE
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHeHus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

MOATBEPKAAIONINE XapaKTEPHbIC
CBOWCTBA U3y4Ya€MbIX BEIIECTB,
pacrio3HaBaTh OIMBITHBIM MyTEM
AHUOHBI, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0JIEHUE U ONUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3yIbTaThl
XMMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.
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CiienoBaTh npaBUiiaM MOJIb30BAHUS
XAMUYECKOU TTOCYJ0H U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpoBOANTH BHIUUCIICHUS T10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CaMOCTOATENBHO TIJIAHUPOBATh U
OCYIIECTBJISITH CBOIO MO3HABATEIILHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYNIOBOMN yueOHOH
JIeSITEIbHOCTH

Hroro o paszneny

28

Pa3gen 2. XuMus M KU3Hb
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2.1.

XUMUS U )KU3HD

Ponp xumum B oGecriedeHun
HKOJIOTMYECKOM, SHEPreTUIECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MenuiHbL. [loHATHE 0 HAyYHBIX
METO/1aX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUU.

[IpeacraBienuss 00 oOOMUX HAYyYHBIX
MIPUHITUTIAX POMBINIICHHOTO TIOTyYCHHUS
BOKHEUIITMX BEMIECTB (HAa MpuUMepax
IPOU3BOJICTBA amMMuaKa, CepHOU
KHCJIOTBI, METaHOJIA).

YenoBek B MUPE BEUIECTB, MATEPHATIOB H
XUMHUYECKUX PEAKINIl: XUMHUS U 3J0POBHE
YelI0BeKa; MpaBuia UCTIOIB30BaHUS
JIEKapCTBEHHBIX

PackppIBaTh poJib XUMUU B PEIICHUH
DHEPIreTUYCCKUX, CHIPHEBBIX U
AKOJIOTMYECKUX ITPOOJIeM YeJI0BEUYECTBA,
OTHCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHYECKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBusia 0€30MacHOro
oOpallieHusI ¢ BEIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
YKWU3HH, TTPaBUJIa TIOBEACHHUS B IIEIISIX
cOepeKeHus 310POBbs U OKpYKaroen
MIPUPOTHON CPebl; TOHUMATh BPE]
(omacHOCTB) BO3/ICHCTBUS HA KUBbIE
OpTaHU3MBbI OTIPE/ICTICHHBIX BEIICCTB
cMbica nokazatents [1JIK, mosicHATh
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IpernapaToB; [paBuiia 0€30MacHOr0
HCIIOJIb30BaHUs MIPENapaToB ObITOBOM
XUMHHU B ITOBCEAHEBHOM U3HU. brITOBas
XUMHYECKasi IPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U
MIPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHanM3UpoOBaTh U KPUTUUYECKU
OLICHUBATh MH(GOPMAIIHIO, CBA3AHHYIO C
XUMUYECKUMU MTPOLIECCAMH U UX
BIIMSIHUEM Ha COCTOSIHHE OKpYKarouien
Cpelibl.

Hcronp30BaTh MOTyYCHHBIC 3HAHUS U
MpeCTaBICHUs 0 cepax
JIeSATETbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JJISI OPUCHTAIIH B BHIOODE
cBoel Oyayuie npodecCHoHATbHOM
NeSTeTLHOCTH.

[IpuaUMAaTh yyacTre B 00CYKICHUN
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeaiaraTh BO3MOKHBIC ITyTH €€
peIIcHUS

Wroro no pazneny 6
OBIIIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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