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Toscnumenvnas 3anucka

[Iporpamma mo XMMHHM Ha YPOBHE CpPEIHEro o0miero oopa3oBaHusi pa3paboTaHa Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHON MpOrpaMMbl
cpeaHero obmero oopazosanus, npejactaBieHHbIXx B PI'OC COO, ¢ yuérom Konnenuuu
MpernoiaBadusl y4eOHOro mpeaMera «XuMus» B 00pa30BaTENbHBIX OpPTaHU3AIUIX
Poccuiickoii @enepannn, peanu3yroUMX OCHOBHBIE 00pa30BaTENbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TIOJIOKEHUH (peepabHOI paboyeil mporpaMMbl BOCIIUTAHUS.

OcHOBY TOAXO0/J0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINPEACICHHUIO O0IIeh
cTparernu OOydYeHHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCSA CPEICTBAMHU Y4eOHOTO
npenmMera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIIENITYaIbHbBIE
nonoxenuss PI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COAEPKAHUSA, PE3YIbTATOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHue, IOJIy4YaeMOe BBITYCKHUKAMHU 00I1e00pa3oBaTeIbHOM
OpraHu3alliu, SBISETCSA HEOThEMJIEMOM YacTbl0 HX OOpPa30BaHHOCTH U CIIYXKHUT
3aBEPILIAIOIIUM 3TAllOM pea3alliid Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIOUYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CUCTEME XUMHYecKoro oOpa3oBaHus. Kitoueble
IIEHHOCTH KacaloTCs TO3HAHUSI 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oO1Iel KyJIbTYphl YEJIOBEKA, & TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHOM cpene. Peannsyercs xumudeckoe oOpazoBaHre 00y4aromuxcsl Ha
YPOBHE CpEHEr0 OOIIero oO0pa3oBaHMS CPEACTBAMHU YYEOHOTO MpeaMeTa «XUMHSY,
coJlepKaHUE U MOCTPOCHHE KOTOPOIO OIpPEAENIEHbl B MPOrpaMMe MO XUMHUU C YyYETOM
crielu(PpuKN HAYKW XUMUHU, €€ 3HAYCHUS] B TTO3HAHUU TIPUPOJIBI U B MaTEpPUATBLHOMN KU3HU
oOIecTBa, a TakXke C Y4Y4€ToM OOIMX 1eleil W MNPUHIMIOB, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeaHero oomiero ooOpazoBanus B Poccuiickoi
denepanum.

[Ipu dopmupoBanuu conxepxkaHusi MpeAMETa «XUMHUSD» YUTCHBI CIEIYIOIINE
MOJIOKEHUS O crielM(PUKe U 3HAUCHUN HAyKU XUMUHU.

XUMHSI KaK dJIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3pl MaTepHalbHOM KYJIBTYpbl, BHOCHT CBOW BKJIaJd B (HOpMUPOBAHHE
pPAIMOHAJIBHOTO HAYYHOTO MBINIJICHUS, B CO3/IaHWE IIEJTOCTHOTO TMPEJCTaBICHUST 00
OKPY’KaIoIlleM MUPE KaK O €IMHCTBE MPUPOIBI U YETIOBEKA, KOTOPOE (POPMUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHHUSl BELIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHUpa, OCO3HAHUS
B3aUMOCBSI3M MEXAY CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJACTAIMU
MIPUMEHCHMUSL.

CoBpeMeHHas XHWMHsI KaK HaykKa CO3UJaTelbHasi, HAyKa BBICOKUX TEXHOJOTUN
HaIlpaBjeHa Ha PElIeHHE TIIOO0ATBbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSL YEJIOBEYECTBA -
CBIPHEBOM, SHEPTrEeTUUECKOM, TTUIIIEBOM, IKOJIOTUUECKOM 0€30MacCHOCTH U OXPaHbI 3JJ0POBbSI.
TecHO B3aMMOICUCTBYS C IPYTUMH €CTECTBEHHBIMUA HayKaMu, XUMHSI CTaJla HEOThEMIIEMOM
4acThI0O MHUPOBOM KYJBTYpPbl, HEOOXOAMMBIM YCIOBHEM YCICUTHOTO TPyJla W KU3HU
KaXXJI0TO 4ieHa 00IecTBa.

B cooTBeTcTBUU ¢ 0OUMMU TENSIMU M MPUHIUIIAMHA CPEAHETO O0IIero o0pa3oBaHUs
cogepxkanne mpeamera «Xumus» (10-11  kmaccel, 0a30BbIii  ypOBEHb H3yUYCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO IMOJATOTOBKY OOYYarOIIMXCS,
HEOOXOAMMYIO MM JUJIi BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO



BKJIFOUEHMS B JKU3Hb COLIMYMA, MPOJOJKEHUS 00pa30BaHUsI B Pa3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapnsOmUMHA NpeaMeTa «XUMUs» SABIAIOTCS 0a30Bble Kypchl -»OpraHuyeckast
xumus» U «OO0Ias U HeopraHUYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEp>KaHMUsI
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMUU
(c BKJIIOYEHHMEM 3HaHWM W3 OOIIe XWMHUHU) M Opranmdyeckoi xumuu. dopmupoBaHue
JAHHOM CHCTEMbl 3HAaHUA TMPU H3YYEHHH IMIpeAMETa OO0ECHEeYMBAET BO3MOKHOCTH
pPaccMOTPEHHsT BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATHMN, 3aKOHOB U
TEOPUN XUMUHU.

Crtpyktypa conepkanus KypcoB - «Opranmueckas xumus» #u «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MPOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOI'O
MOJIX0/J]a K M3YYCHHIO yueOHOro MaTepuana U 00yCIOBIeHa UCTOPUIECKH 0OOCHOBAHHBIM
Pa3BUTHUEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce opranumdeckon
XMMHUHM BEIIECTBA PACCMaTPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOpUU CTPOEHUS
OpraHMYECKUX COCIAMHEHMI, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHuH BelecTB. CBeieHUs 00 U3y4aeMbIX B KypCe BEIIECTBAX JAIOTCS
B Pa3BUTHUHU - OT YTIJIIEBOJOPOAOB JI0 CIOKHBIX OMOJIOIMYECKHU aKTHBHBIX COeIUHEHUH. B
Kypce OpraHMuecKOoi XMMUH MOIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUsl TIEPBOHAYAIbHBIE MPEACTABICHUA O XHWMHYECKOM CBS3H,
KJIACCU(DMKAMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX
CTPOEHHUSA, O XUMHUYECKON PEAKLIUH.

B npenmvere «Xumus» 0a30BOro ypoBHSI pacCMAaTpUBAETCS H3YYECHHBIM Ha ypOBHE
OCHOBHOI'0 00I1IeTO 00pa30BaHuUsl TEOPETUUECKU MaTepual U (PaKTOJIOrMYECKUE CBEIECHUS
O BellecTBaX M XHMMHYECKOW peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u
HEOpraHuYeckas XUMUsS» OO0ydalolMMCsS MPEAOCTaBIAETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHUE MEePUOINYECKOro 3aKOHa C 0OIIETEOPETUIECKUX U METOI0JIOTUYECKUX MO3ULIUH,
TIIy0XKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (PYHKIIMN HTOrO 3aKOHA - OT 0000IIaromIei 10
OOBSICHSIFOIICH M TIPOTHOZUPYIOIIICH.

Ennnas cucreMa 3HaHUN 0 BAXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHUH, a TAaKKE€ O XMMHUYECKHUX PEaKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHus JonoyHseTcsa B Kypeax 10 u 11 kiraccoB anemMeHTaMu coiepKaHusl, UMEIOIUMU
KYJbTYpPOJIOTHYECKUN U MPUKIATHON XapakTep. DTH 3HAHUSA CIIOCOOCTBYIOT NOHHUMAaHUIO
B3aUMOCBSI3M XMMUU C JAPYTMMH HayKaMH, PACKpbIBAIOT €€ poJib B MO3HABATEIbHON U
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K
MpoILIecCy TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTaIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpodiemax,
CBA3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh MH(GOPMALMIO U MPUMEHSATH €€ s
MOTNOJIHEHUS ~ 3HAHWM,  pEUIeHUS  UHTEJUIEKTYaJbHBIX W DKCIIEPUMEHTAJIbHBIX
uccienoBaTenbckux 3agad. Coaeprkanue yueOHOro mnpenMera «XUMHs JaHHOTO YPOBHS
U3YYCHHUS OpPUEHTHUPOBAHO Ha (GOpMHUPOBaHHE Yy OOYHYAIOIIMXCS MHUPOBO33PEHUYECKOM
OCHOBBI JIJIi TOHUMAaHHS (PUIOCOPCKUX WACH, TaKUX KakK: MaTEepHaIbHOE EIMHCTBO
HEOPraHMYECKOTO U OPraHMYeCKOro MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTAaBOM M CTPOEHHUEM, IMO3HABAEMOCTb NPUPOAHBIX SBICHHN MyTEM SKCHEPUMEHTA U
pEIIeHUs] TPOTUBOPEUYHNIT MEXIY HOBBIMU (PaKTaMHU M TEOPETUUECKUMHM MPEIIOCHLUTKAMH,
OCO3HaHWE pOJM XHMHHM B PEIICHUH 3KOJOTMYECKHX MpoljieM, a Takxke MpodieM



cOepeKeHUsT HHEPreTUYECKUX PECYpPCOB, ChIPbsl, CO3/laHHUS HOBBIX TEXHOJOTUH U
MaTepualoB.

B mnnane pemieHus 3amad BOCIMUTAHMS, PA3BUTHSI U COLMAIU3AIUU OOYYarOIIMXCS
OPUHATHIE TPOTPAMMOMN M0 XUMHUHU MOAXObI K OMPENEIICHUIO COAECPKAHUS U OCTPOCHUS
npeaMeTa MnpeaycMaTpuBaoT GOpMHUpPOBAHUE Yy O0YUYAIOIIUXCS YHUBEPCATBHBIX YUEOHBIX
ACUCTBHI, UMEIOIUX 0a30BO€ 3HAUCHUE AJISI PA3IMUHBIX BUIOB JEATEIHHOCTH: PELICHHUS
npo0iieM, MOKCKa, aHau3a U 00paboTkH MHGOPMAIIUU, HEOOXOAUMBIX IJISl TPUOOPETECHUS
OMbITA IPAKTUYECKON U HUCCIEN0BATENBCKOMN 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTrke mpenogaBaHus XMMUH KaK Ha YPOBHE OCHOBHOTO OOITIETO 0Opa30BaHUS
TaKk ¥ Ha YPOBHE CpEIHEro OOIIero oO0pa30BaHMs, MPHU OMPECICHUU COAEpKATEIHHOU
XapaKTePUCTHUKU LIeJIe U3yUeHUs MPeIMETa HallpaBIECHUEM EPBOCTENICHHONW 3HAYUMOCTH
TPaJAUIIMOHHO TMpPU3HAETCS (OPMUPOBAHME OCHOB XMMHUYECKOM HAyKuM Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOMN IESITEIbHOCTH YEJIOBEKA U KaK OJTHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKONM TOYKH 3pPEHHS] TAKOM MOIAXOI K
ONPENIECIICHHIO LIEJIEH N3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE ONPABIAHHBIM.

['maBHBIMH HENAMH HM3YYEHHS TpeaMera «XUMHUsS» Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMuUpOBaHHUE CHUCTEMbl XUMHUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JIeKaT KIIIOUYEBBIC IMOHSATHS,
(yHIaMEHTaIbHBIE 3aKOHBI W TEOPUU XHUMHH, OCBOCHHUE S3blKa HAyKH, YCBOEHHUE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYUYHBIX METO/IaX MO3HAHUS BEIIECTB
U XUMHUYECKUX peaKIuid, HEOOXOAUMBIX JIJIi NPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B
MHpPE BEMIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEIHEBHOM KM3HU;

pa3BUTHE YMEHUN U CIOCOOOB JIEATENbHOCTH, CBS3aHHBIX C HAONIOJIEHUEM W
OOBSCHEHHEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBHI  0€30MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

ConepxaTenpHas XxapaKTepUCTHKA LEIeH U 3aJay U3y4eHus MpeaMeTa B porpaMme
M0 XMMUM YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMH IMPUOPUTETAMHU B
cucTteMme cpenHero obmiero oopazoBanusi. CeroiHs B MPENojiaBaHUU XUMHUU B OOJIbIICH
CTEMEeHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJACpP)KaHUS O0ydeHUs,
OpUEHTHUPOBAaHHOW Ha MOATOTOBKY BBIMYCKHMKA 0O0I€00pa30BaTeIbHOW OpraHU3allNH,
BJIAJICIOLIETO HE HAOOPOM 3HaHM, a (YHKIIMOHAJIBLHON IPAMOTHOCTBIO, TO €CTh CITIOCO0aMU
M YMEHUSMHU aKTUBHOTO TOJIYYEHHUs] 3HAHUM U TMPUMEHEHUS UX B PCATBHOU KU3HU IS
pelIeHus MPaKTUYECKUX 3aad.

B oroii cBA3M mpu uM3ydeHHHM IpeaMeTra «XUMHS» JOMUHUPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TAKKUE 1IETTU U 3a]]a41, KaK:

aganTays OOYyYalomMXCs K YCJIOBHSIM JUHAMHUYHO PAa3BUBAIOIIETOCS MHDA,
(GhopMHUpPOBaHNE HMHTEIUICKTyaIbHO PA3BUTONM JMYHOCTHU, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO TPAMOTHBIX PEUIEHUM B KOHKPETHBIX
AKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

dopMHpoBaHrEe y OOyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI),
UMEIOIIMX YHUBEPCAIIBHOE 3HAYECHUE [JISl PA3IMYHBIX BUIOB JESITEIBHOCTU: PEIICHUS



nmpoOJieM, MOUCKa, aHaJIn3a U 00pabOTKU MH(GOPMAIIUU, HEOOXOAUMBIX JJI IPHUOOPETEHUS
OMbITa JIEATEIbHOCTH, KOTOpas 3aHUMAET BaXXKHOE MECTO B TIO3HAHUU XMMUU, A TAKKE JIJIS
OLICHKM C TMO3ULUNA SKOJOTUYECKOW OE€30MacHOCTH XapakTepa BIHUSHUS BEUIECTB U
XUMHUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE T[IO3HABATENIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH 00yJaroImuXcsi: CHOCOOHOCTH CaMOCTOSATEIBHO IPUOOpETaTh HOBBIC 3HAHMS
10 XUMHUU B COOTBETCTBHH C )KM3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC
nH(GOPMAILMOHHBIE TEXHOJOTHH JUIs TIOMCKA M aHalu3a Y4eOHON W HayYHO-TIOMYJISIPHON
nH(OpPMAITUU XUMHYECKOTO COJEPIKaHMUS,

dopMupoBaHHEe U pa3BUTHE Yy OOYYaAIOIIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIUICHHSI, HaOMI0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TMPH TUIAHUPOBAHUU W TPOBEACHUM XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOYyYalOIUXCsl YOSKIEHHOCTH B TYMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMUHU, €€ BaXHOW POJIM B PEIICHUH TIOOANBHBIX TPOOJIEM PAIMOHAIBEHOTO
MIPUPOIOTIOTH30BAHMUSL, TTOTIOIHEHHUS YIHEPTETUYECKUX PECYPCOB U COXPAHEHUS IPUPOTHOTO
paBHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOr0 OTHOLICHHS K MPUPOAE U CBOEMY
3I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa HCIOJb30BAHUS TMOJYYCHHBIX 3HAHUW IS
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIIUSX, CBA3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

Ienu u 3a7aum U3ydeHUs peaMeTa « XUMUSD MOTYYUIN OIPOOHY0 METOIHICCKYIO
WHTEpHIpeTanuio B pazzaene «lLitannpyembie pe3yIbTaThl OCBOSHUS MPOTPAMMEI 110 XUMUN,
TakuM 00pa3oM o0ecredeHo YETKOe MPeICTaBICHHE O TOM, KaKie 3HAHUS U YMEHUS UMEIOT
npsIMOE OTHOIICHHE K pean3alui KOHKPETHOH IIeITH.

B yueOHOM miane cpemHero oOuiero oOpa3oBaHHsi y4eOHBIA MpeaMeT «XUMUs,
M3y4yaeMblil Ha 0230BOM YPOBHE, ABIJISIETCS 0053aTE€IbHBIM yU€OHBIM MPEIMETOM.

OO611ee yKciio 4acoB, OTBEAEHHBIX JIJISl U3yUEHUS XUMHUH Ha 0a30BOM YPOBHE CPETHETO
oO1ero oopaszoBanusi, cocraisieT 68 yacon: B 10 kiacce — 34 yaca (1 yac B Henento), B 11
kiacce — 34 gaca (1 gac B Hezerro).

Cooepoicarnue yuebHo2o npedmema

Conepxanue o0yuenus B 10 knacce

OPI'AHUYECKAA XUMUA

Teopemuueckue 0CHOBbl OP2AHUYECKOU XUMUU

[IpeqMeT oOpraHuyeckor XWUMUU: €€ BO3HUKHOBCHHE, pPAa3BUTHE W 3HAYCHUE B
ITOJIYYE€HHH HOBBIX BEIIECTB U MAaTEPHUANIOB. Teoprsi CTPOCHUSI OPTAaHUYECKUX COCTMHEHUIN
A. M. byrnepoBa, €€ ocHOBHbIe MOJOXEeHUS. CTPYKTYpHbIE (OPMYJIbl OPraHUYECKHX
BelecTB. ['omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHEHMSIX —
OJIMHApHbBIC U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupuKalud OpraHuyeckux BemiecTB. Homenknarypa
OpraHUYEeCKUX COEAMHEHUM (CHCTeMAaTH4YecKas) U TPUBUAIbHBIE HA3BaHUS Ba)KHEHIIMX
IIPEACTABUTENIEN KIIACCOB OPTAaHUYECKHUX BEILECTB.

DKCnepUMEHTAIBHBIE METO/IbI H3yUEHHUS BEILECTB U UX IPEBPALLECHUI: 03HAKOMJICHUE
c oOpa3naMu OpraHMYECKUX BEIIECTB M MaTepuajaMud Ha UX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJl OPraHUYECKUX BEIECTB, HAOJIOIEHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OIMBITOB



[0 MPEBPALLEHUIO0 OPraHUYECKUX BEUIECTB IPU HArpeBaHUM (IJIaBiIeHHUE, OOYTIMBAaHUE U
TOPEHHUE).

Veneso0opoowi

ATKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHNA psii. MeTaH M 3TaH — MpOCTEHIINE
IPEICTAaBUTENIN AJIKAHOB: (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (PEaKlUU 3aMEIECHUs U
rOpEeHusl), HaXOXKJACHUE B IPUPOJIE, TOITYyUYEHUE U IPUMEHEHHE.

ATNKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHU psAld. OTHIEH WU NpPONWIEH —
pocTeilre MPEeACTaBUTENN AIKEHOB: (U3UYECKHME W XUMHYECKHE CBOMCTBA (pEakiuu
TUAPUPOBAHUS, TaJOI€HUPOBAHMS, THUIpATAlMU, OKUCIEHUS M  MOJHUMEPHU3ALNH),
MOJIyYEHUE U IPUMEHEHHUE.

Anxaauensl: Oyramuen-1,3 u  wmetmnOyramuen-1,3: cTpoeHuwe, BakKHEUIINE
XUMUYECKUE CBOMCTBA (peakuus noauMmepusannn). [logyyeHne CHHTETHUECKOTO KaydyKa U
PE3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKMHA psil. ALIETUIEH —
NpOCTEHIINKA TpPEICTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECKUE
CBOMCTBa (peakuuu TUIpUPOBaHUs, TaJIOr€HUPOBAHMs, TUAPATAIIMH, TOPEHUS ), TOTyUCHHUE
Y IPUMEHEHUE.

Apenbl. beH3on: cocTtaB, cTpoeHue, (PU3HMUECKUE U XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS M1 HUTPOBAHUS ), IOJyYEHHE U TpUMEHEHUE. ToIIyolI: cOCTaB, CTPOEHHUE,
¢u3MUecKue W XUMHUYECKHE CBOWCTBA (pEaKUUU TAJOr€HUPOBAHUS WM HUTPOBAHMS),
MOJIydeHUE M TpUMEHEHHE. TOKCMYHOCTh apeHOB. ['eHeTnueckas CBS3b MEXIY
YIJIEBOJOPOAAMH, MPUHAJUICKAIIMMHU K Pa3IMYHbIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTIAeBOAOPOa0B. IIpuponHbIil ra3 U MOMyTHbIE HE(TIHBIC
ra3zpl. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepabOTK HEPTH: NMEPETrOHKa, KPEKUHT
(TepMHUUeCKHl, KaTalIUTUYECKHil), nuponu3. IIpoaykTel mnepepabOTKu HePTH, HX
NPUMEHEHHE B MPOMBINUIEHHOCTH M B ObiTy. KaMeHHBIM yroinb U MPOAYKTHl €ro
nepepadoTKHy.

OKCnepUMEHTAIBHBIE METO/IbI H3yUEHHUS BEIECTB U UX IPEBPAILLECHNI: 03HAKOMJICHHE
c oOpa3uamu IUTaCTMAcC, KaydyykKoB W pe3uHbl, kojulekiun «Hepts» u «VYromby,
MOJEJINPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U TAJIOT€HONIPOU3BOIHBIX.

IIpakmuueckas paboma: NoTy4YeHUE 3TUIICHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuémmnuvie 3a0auu.

Bbluucienuss mo ypaBHEHHMIO XMMHMYECKOW peakuuu (Macchl, 00bEéMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIA MPOIYKTOB PEAKIIH).

Kucnopoocooepoicawue opeanuueckue coeounenus

[IpenenbHbIe OJHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTpOeHHE, (PU3UUECKUE U
XUMUYECKME CBOMCTBAa (peakuuMd C aKTHUBHBIMM METaJJlaMH, TaJlOT€HOBOJOPOAAMH,
TOpeHHe), TpUMeHeHne. BoaopoHbIe CBSI3M MEXKIYy MOJIEKYyJaMH CHUPTOB. JleiicTBue
METaHOJIA U 3TAHOJIa HA OPTraHU3M YEJI0BEKa.

MHoroaroMHble COUPTHI. DTUICHTIUKOIb W TIULEPUH: CTPOEHHUE, (PU3NUECKHe U
XUMUYECKUE CBOMCTBA (B3aMMOJACHCTBUE CO IIEJOYHBIMU METAJJIAMU, KadeCTBEHHAas
peakiusi Ha MHOTOAaTOMHbIE cHUpThI). JleiicTBUe Ha opraHu3M uesnoBeka. [IpumeHeHue
[VIALEPUHA U ATUICHIJIMKOJISL.

@DeHoJI: CTPOCHHE MOJEKYIbl, (PU3NYECKUE U XMMHYECKUE CBONCTBA. TOKCMYHOCTH
(denona. [Ipumenenue denona.



Anpaerunpl. @opManbAerul, alleTAIbACTHI: CTPOECHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKMU OKUCIICHUSI U BOCCTAHOBIICHHUSI, KAUECTBEHHbIEC PEAKIIUN ), IOJyYCHHUE U
IpUMEHEHUE.

OnHOOCHOBHBIE TMpefeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M YKCyCHas
KHUCIIOTBI: CTPOEHHUE, PU3HUECKHE U XMMUYECKUE CBOMCTBA (CBOWCTBA, 0OIIMeE IJis Kiacca
KHCJIOT, peakius dTepu(PpUKaINN), TOTydeHrne 1 nmpumeHenne. CTeapruHOBas U OJICMHOBAs
KHCJIOTBI KaK TPEACTABUTEH BBICIINX KapOOHOBBIX KHCIOT. MbIa KaK COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxaple d(pupbl KaKk MPOU3BOAHBIC KAapOOHOBBIX KHCIOT. [MIPONIA3 CIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyaeckast posib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(UKAIUSA YIJIEBOAOB (MOHO-, TU- W TOJHCAXapuibl).
['mroko3a — mpocTeiiuii MOHOCaxapuI: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3auMoieiicTBue ¢ ruipokcuaom meau(ll), okucinenre aMmMuagyHbIM
pactBopoM okcuna cepedpa(l), BoccraHoBieHHE, OpOXKEHUE TIIFOKO3bl), HAXOXKIECHHUE B
npupojie, NpUMEHeHHe, Ouonoruyeckas poiab. dorocuHTes. DpykTo3a Kak H30MeEp
TJIFOKO3BI.

Kpaxman wu mnemmono3a kak nOpupofHble mnonumepbl. CTpoeHHE Kpaxmalia M
nesuono3sl. dusndyeckue U XMMHUYECKHE CBOWMCTBA KpaxMmajia (THUAPOIN3, KauyeCTBEHHas
peaKkIus ¢ UOJ0M).

DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHS BEILIECTB U UX MPEBpallleHUMN: MPOBEJICHHUE,
HaOJI0/ICHUE U OMTUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaU€CTBEHHBIC
peakIuu OJHOATOMHBIX CIIUPTOB (OKUCIICHHE dTaHoJa okcuaoM meau(1l)), MHOroaToMHBIX
CIIUPTOB (B3aUMO/JICHCTBUE IuIepuHa ¢ rusipokcuioM meau(ll)), anpaerunos (OkuciaeHue
aMMuayHbIM pactBopoM okcuaa cepeodpa(l) u rumpokcuaom memu(ll), B3anmonencTBue
KpaxmMalia ¢ U0JI0M).

IIpakmuueckas paboma: CBONCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuémnvie 3a0auu.

Brluucnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOIMYECTBa
MCXOJTHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIIUHU 110 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UJIN MPOIYKTOB PEAKIINH).

Aszomcoodepocawjue opeanuyeckue coeOuHeHUs.

AMUWHOKHUCIIOTHI Kak am@OTepHble OpraHuyYeckue coeauHeHus. Duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKHMCIIOT (Ha mpuMepe riauuuHa). buosornueckoe 3HaueHue
amuHokuciot. [lenTuasl.

benku kak npupogHbie BBICOKOMOJICKYJISIpHbIEC coenHeHus. [lepBuuHasi, BTopuyHas u
TpeTUYHas CTPyKTypa OelKoB. XMMHUYECKHE CBOMCTBA OEIKOB: TMIPOJIU3, JICHATYypallus,
KaueCTBEHHbIC PEaKLUU Ha OEJKU.

DKCIEepUMEHTATbHBIC METO/IbI U3YUEHUS BEIIECTB U UX MIPEBpAIlCHUI: HAOII0ICHUE U
OTHMCAaHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OETKOB MPU HarpeBaHUU, I[BETHHIE
peaKIuu OeIKOB.

Buvicoxomonexynsapuvie coeounenus

OCHOBHBIE MTOHATHSI XUMHUHU BEICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJMMEpPU3AIU, CPEIHIS MOJIeKy isipHas Macca. OCHOBHBIE
METOJbl  CHHTE€3a  BBICOKOMOJIEKYJSIDHBIX  COEJUHEHUM —  TOJUMEpH3alus U
MTOJIMKOH/ICHCAITHSI.



9KCHCpI/IMCHTaJIBHLIe MCTOJbI U3YUYCHUA BCHICCTB U UX HpCBpaH_ICHI/II‘/JII O3HAaKOMIJICHHUC
C 06pa3uaMH IIPHUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

Mesicnpeomemnvie cés3u.

Peanm3amus MEXNpeAMETHBIX CBS3€H NMpPU W3yYeHWH OpraHW4Yeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHITHH, SBISIOMUXCS CHCTEMHBIMH JJII OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTecTBEHHO-HAyYHBIC TTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHallu3, CUHTE3, KiIaccu(uKaius, MepUOINIHOCTh, HAOIIOACHUE, U3MEPCHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE.

dusnka: Marepus, SHEPrus, Macca, aToM, DJIEKTPOH, MOJICKYJa, YHEPTreTUYECKUN
ypOBEHb, BEINECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3NUICCKHUEC
BEJIMYUHBI U €TUHUIIBI KX U3MEPEHHUS.

buonorus: knetka, opranusm, 6mocdepa, 0OMeH BEIIeCTB B Opranusme, GOTOCUHTE3,
OMOJIOTUYECKH aKTUBHBIE BElIeCTBa (O€IKU, YTIAEBOAbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPOIbI, OJIE3HBIE UCKOMIAEMBIE, TOIIUBO, PECYPCHI.

TexHonOTHSA: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHE
CpEICTBa, TEKAPCTBEHHBIE U KOCMETHICCKHE TTPEnapaThl, MaTepHUaJbl W3 UCKYCCTBEHHBIX U
CUHTETUYCCKUX BOJIOKOH.

Conepxanue o0yuenus B 11 kiacce

OBLAX 1 HEOPI'AHUYECKAA XUMUA

Teopemuueckue ocHo8bl XumMuu

XuMHUUeCKHil 3neMeHT. AToM. Sapo atoma, M30TOMbI. DJIEKTPOHHas 000JOYKa.
DHepreTHUeCcKre YpOBHH, MOIYPOBHH. ATOMHBIE opOuTamu, S-, P-, O- 3JIeMEHTHI.
Oco0eHHOCTH pachpeieleHHs 3JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEpPBbIX
YeThIPEX MEePUOI0B. DIEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH u [lepuoamyeckas cucrema XuMHUecKux 3nemMeHToB [ U.
MenneneeBa. CBsi3b NMEPUOAMYECKOrO 3aKOHA M Ileprnoanyeckoil CUCTEMBl XMMHUYECKHX
anementoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX OJIIEMEHTOB U OOpa3yeMbIX HMU
ITPOCTBIX M CJIIOKHBIX BELIECTB I10 TPYyNIaM U NEPUOIAM. 3HAUEHHUE ITEPUOINIECKOTO 3aKOHA
B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XMMUYECKasl CBA3b. BUIbl XUMHUYECKOW CBSI3U (KOBaJIEHTHAs
HEMoJIsIpHAas M MOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 0Opa30BaHUs
KOBAJICHTHOM XUMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomgopomHas
CBA3b. BaneHTHOCTh. DileKTpooTpuLaTeabHOCTh. CTENEHb OKUCIEHMS. VIOHBI: KATUOHBI U
AHHOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucremax. McTHHHBIE M KOJUIOWIHBIE pacTBOPBl. MaccoBas
JIOJIsI BEIECTBA B PACTBOPE.



Knaccudukanus nHeopraHmyeckux coequHeHud. HomMmeHknaTypa HeopraHM4ecKuX
BemecTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIECTB, MPUHAJISKAIIUX K Pa3TUYHbIM
KJIacCaM.

Xumnueckas peakuus. Knaccudukanys XuMAYECKUX peakldii B HEOPraHUYECKON U
OpraHUYeCKON XUMHUHU. 3aKOH COXpPAHEHHUS MAacCChl BEIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPAILICHHS SHEPTUH MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3IU4HbIX (pakTopoB. OOpaTHMBbIC peaKkvu.
Xumuueckoe paBHoBecHe. DaKTOPHI, BIUSIOIINE HA COCTOSIHUE XUMHYECKOTO PABHOBECHSI.
[Tpraumn Jle Hlatense.

OnexTponutuueckas auccornuanus. CuiabHbIe U caadbie 31eKTponuThl. Cpeaa BOAHBIX
pPacTBOPOB BEILIECTB: KUCTasi, HEUTpalbHas, menoyHas. Peakiun nonHoro oomeHa.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCnepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEUIECTB U UX MPEBPAILLEHUN: JEMOHCTpAIUS
tabiun «Ilepuoauueckas cucrema xuMmudeckux sneMeHToB Jl. 1. MenneneeBay, uzyuenue
MOJIeNIell KPUCTAJUIMYECKUX DPEIIETOK, HAOMIOJCHUE W ONUCAaHUE IEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCUAA BOJOPOIa B IPUCYTCTBUM KaTalIU3aTopa,
ONpENEIECHUE CPEAbl PACTBOPOB BEIIECTB C ITOMOIIBID YHHBEPCAJIBHOIO WHIAMKATOPA,
peaKIMi HOHHOTO 0OMEHA).

lIpakmuueckas paboma: «BausiHue pa3InyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKLum.

Pacuémnvie 3a0auu.

Pacuérel 1o ypaBHEHUSAM XUMHUYECKMX PEAKIMil, B TOM YHUCJIE TEPMOXUMHUYECKHE
pacy€Thl, pacU€Thl C UCIIOIb30BAHUEM MOHATHS «MAaCcCOBas J0JIA BEILIECTBAY.

Heopeanuueckas xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B lleprogumyeckoil cucreMe XHUMHYECKUX
sanemeHToB J[. . MenpaeneeBa u ocoOeHHOCTH CTpoeHUsT aTOMOB. DU3NYECKUEe CBONCTBA
HEMETAJUIOB. AJIIJIOTPONHS HEMETaUIOB (Ha MpUMepe KHuciopona, cepbl, ¢gocdopa u
yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, pocdopa,
yriaepoaa M KPEeMHHsS) U UX COECOUHEHHH (OKCHUIOB, KHUCIOPOACOAEpX AIIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHECHUI ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertamibl. [lonoxenue metaminos B [leproguyeckoil cucreMe XMMUYECKUX AIIEMEHTOB
. . MenneneeBa. OcCOOEHHOCTH CTPOEHUSI AIEKTPOHHBIX 000JIOYEK aTOMOB METAJLIOB.
O6mue Qusnyeckue cBoicTBa MeTaioB. CruiaBbl METAUIOB. DIEKTPOXUMHUYECKUN Pl
HaNpsHKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATpUM, KaJIUi, KajabllUi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

O6mme crocoOb! mosydeHust MeTayyioB. [I[puMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCHEepUMEHTAIBHBIE METOJbl M3YYEHUS BELIECTB W WX NPEBPALLCHUN: H3yYEHHE
KOJUTEKITMU «MeTaibl U CIIaBbly», 00pa3iioB HEMETAIIJIIOB, PEIIEHNE YKCIIEPUMEHTATLHBIX
3a1a4, HaOJNIOIEHWE U OINUCAaHUE JEMOHCTPALMOHHBIX U JaOOpAaTOPHBIX OMBITOB
(B3aMMOJEHCTBHE THAPOKCHIA AIIOMUHHS C PAacTBOPAaMH KHUCJIOT U IIEJIOYEH,
KaueCTBEHHBIC PEAKIIUU HAa KATHOHBI METAJIJIOB).



Pacuémusie 3aoauu.

PacuéThl Macchl BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEaKIIMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJTHO U3 BELIECTB UMEET IPUMECH.

Xumus u Hcu3ms

Ponp xumum B o0O0€CHEYEHUH HSKOJOTMYECKOM, HHEPreTUUECKOM U MUIIEBOU
0e30macHOCTH, pa3BUTUN MeaUIUHBL. [[OHATHE O HAyYHBIX METO/AX IMO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeactaBnennss o0 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOTyYCHUS
BOKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEPHUAIOB: BaKHEWIIIME CTPOUTEIIBLHBIE MAaTEpPHUAIIbI,
KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KPACKH, CTEKJIO, KEPAMHUKA, MATCPHUAIIBI JIJIS SJICKTPOHUKHU,
HaHOMAaTepUalibl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.

XUMHS ¥ 300pPOBbE YEJIOBEKA: MPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENApPaTOB,
mpaBuia O€30MacHOTO HCIOJIb30BaHUS TPenapaTtoB OBITOBOW XWMHHM B TOBCEIHEBHOMN
KU3HU.

Meoicnpeomemuule cés3u.

Peanuzanuss MeXNpeaMETHBIX CBsI3€d NpH HM3Yy4YEeHUH OOLEH M HEeOpraHuYeCcKoOu
xuMuHM B 11 Kiacce OCyIIECTBIIAETCA 4Yepe3 MCIOIb30BaHHE KaK OOLIMX ECTECTBEHHO-
HayYHBIX [TOHATHM, TaK U OHATUH, ABIIIFOIIMXCSA CUCTEMHBIMU JIJISL OTACIIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mure ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAY4YHBIM (pakT, TMIIOTE3a, 3aKOH, TEOpPHs,
aHaliu3, CHUHTE3, KIaccuPUKaluus, TEePUOJAUYHOCTh, HAOJIOJEHHE, SKCIEPUMEHT,
MOJCIINPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: MaTepusi, SHEPIUs, Macca, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, DJHEPreTUYECKUl ypOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHME BellecTBa, (DU3MUECKUE BEIUYMHBI U EIUHMIBI UX H3MEpEHHUS,
CKOPOCTb.

buonorus: knerka, opraHusm, sKocucTema, Ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE TOPOABI, OJE3HbIE UCKOMIAEMBIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMUYECKass IMPOMBIIUIEHHOCTb, METAJUIYPTHs, MPOU3BOJCTBO
CTPOMTENBHBIX  MAaTEpUANIOB,  CEIbCKOXO3SIMCTBEHHOE  IPOU3BOJCTBO,  IHUIIEBAs
MPOMBIIUIEHHOCTD, (hapMaleBTUUYECKAasl POMBILIIIEHHOCTb, TPOU3BOICTBO KOCMETHYECKHUX
IIpEenaparos, ITPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaoB, AIEKTPOHHAA
MTPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

HﬂaHupyeMble pesyibmambvl 0OC60€HUA yll€6H020 npedmema

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUSI 00yJarOlUMUCS
mporpaMMm  cpemHero o0miero oOpa3oBaHWsl (JUYHOCTHBIM, METAMpPEIMETHBIM U
npeaMeTHpIM).  HaydHo-meTogmveckoil OCHOBOM st  pa3paboOTKH  TIaHUPYEMBIX
pEe3yIabTATOB OCBOCHHUSI MPOrPaMM CPEIHEro o0Iero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
NEATEIIbHOCTHBIN MOAXO/I.



B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOI0M B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeAMeTa «XHUMUS» HAa YpPOBHE CpeIHEro oluiero oopa3oBaHus
BBIJICJICHBI CJICTYOLIUE COCTABIISAIOIINE:

0CO3HaHUE 00YYaIOIMMUCS POCCUICKON rpa’KIaHCKOW WIEHTUYHOCTH -TOTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAaMOOIIPEICIICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHHIO;

[[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAHULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTH U CTIOCOOHOCTH 00YUAIOIINXCSl PYKOBOJCTBOBATHCS B CBOCH JESATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, NMPUCYIIMMH LEIOCTHOW CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HAJIMYUe TMPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPBI M CIIOCOOHOCTU CTaBUTH LIETH U
CTPOUTH KU3HCHHBIC TUIAHBI.

Jluunocmuvle pezyniomamol

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD JOCTUTAIOTCS B €JIMHCTBE
y4eOHOM W BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COIMOKYJIbTYPHBIMHU, JTYXOBHO-HPABCTBCHHBIMH IIEHHOCTSAMH M HJI€aJaMU POCCHUHCKOTO
TPaKIAHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH W TIpaBUJIaMHU TIOBEICHHSI,
CIIOCOOCTBYIONIMMH ~ TIPOIIECCaM  CaMOIIO3HAHWS, CaMOpPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHHS JIMTYHOCTH O0YyYarOIIHXCS.

JImdHOCTHBIE  pE3yJNbTAaThl ~ OCBOCHHS ~ TpeaMeTra  «XHMHS»  OTpPaKaroT
c(hOPMHPOBAHHOCTh  OMBITA  TIO3HABATEIBHOM W  TMPAKTUYECKOW  JACSITCIHLHOCTH
00ydJaronmxcs Mo peayn3alii MIPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH

1) epascoanckoeo eocnumanus:

OCO3HaHMUSI OOYyYalOUUMHUCA CBOMX KOHCTHTYIMOHHBIX TMpaB M OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABOIOPSIIIKY;

NPEJCTABICHUS O COIMAIBHBIX HOPMAax M MpaBUaX MEKIMYHOCTHBIX OTHOIICHHUHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JEATEIBHOCTH TPH CO3JaHUU Y4YEOHBIX
MIPOCKTOB, PEIICHWH YYEOHBIX M ITI03HABATEIBHBIX 3aJ]1ad, BBHIMOJHEHUH XWMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTHM TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHAIM3E PAa3IMYHBIX BUIOB YYCOHOH ACATCIBHOCTH;

2) nampuomuyecko2o 80CNUmMaHus:

IIEHHOCTHOTO OTHOIIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEAUIO OTCUCCTBCHHOU
XUMHH;

YBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH U MPAKTUYECKOTO TPUMEHEHUS
XUMHUHU, OCO3HAHMSI TOTO, YTO [OCTIDKCHHMS HAYKH €CTh pe3yJbTaT JJIUTEIhHBIX
HaOTIOCHUH, KPOTIOTIMBBIX SKCTIEPUMEHTAILHBIX TOMCKOB, TOCTOSTHHOTO TPYy/Aa YYEHBIX U
MIPAKTUKOB,;

WHTEpeca W T03HABATEIIbHBIX MOTHMBOB B TOJYYEHUU M TOCJICAYIOMIEM aHaInu3e
uH(}OpMAITUHU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUWU;

3) OYX08HO-HPABCMBEHHO20 BOCHUMAHU!

HPaBCTBEHHOT'O CO3HAHMSI, STHIECKOTO MTOBEICHNUS;



CIIOCOOHOCTH OILICHMBATh CUTYallMd, CBSI3aHHBIE C XUMUYECKMMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEACHUE U MOCTYNKUA CBOMX TOBAPHUIIECH C MO3UIIUNA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIE/ICTBUNA ITUX MOCTYIKOB;

4) popmuposanus Kynbmypuvl 300P06bsL:

MOHMMAaHUS [EHHOCTEH 37J0pOBOr0 M 0€30MacHOro 0Opasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY M IICUXUYECKOMY 370POBBIO;

cOOJTIOICHUS TTpaBUJI 6€30MacHOTr0 00paIleHus C BEIIECTBAMU B OBITY, MOBCEAHEBHON
KU3HH U B TPYJIOBOH ESITEIHHOCTH;

MMOHUMAaHUS I[IEHHOCTH TPaBUJ WHANBUIYAIBHOTO M KOJUJIEKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAITUIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HaHMS MOCIEACTBUN U HEMPUATHSI BPETHBIX TPUBBIUEK (YIOTPEOICHUS aJIKOTOJIA,
HApKOTUKOB, KypEeHHUS);

5) mpyoosozo socnumarus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOU U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AKTHMBHOE y4YacTHE B PEUICHWU MPAKTHUYECKUX 3aJlady COIUAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

HWHTEpeca K MPAKTUICCKOMY H3yUEHHUIO MPOGECCHid pa3TuIHOT0 PO/Ia, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBaKEHUS K TPYAY, JIOISIM TpyAa U pe3ybTaTaM TPYJIOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBEIOOPY WHIWBHUIyAIBbHOW TPACKTOpHUU OOpa30BaHMSI,
Oynymieit npodeccun u peanusaluu COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 2K0N102UUECKO20 BOCNUMAHUA!

HKOJIOTUYECKH  II€JIECOOOpPA3HOTO0  OTHOIIEHUS K TMPUPOJIC, KaK HUCTOUYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMAaHUS  TJIOOAJIBHOTO  XapakTepa DJKOJIOTHYECKUX  MpoOJieM,  BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COIIMAIBHON CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH MCIOJB30BaHUS JOCTHKEHUN XUMHH [JISl PEIICHUs
BOIIPOCOB PAIMOHATILHOTO MPUPOAOOIE30BAHNUS;

AKTUBHOTO HEMPHUATHS JEeHCTBUN, MPUHOCAIIUX BPE OKPYIKAIOIIEH MPUPOTHOH cpee,
YMEHUS IIPOTHO3UPOBATh HEeOJIaronpusTHHIE AKOJIOTHYECKUC MOCIIEICTBHSI
NPEANPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HAJTMYUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHUS, YKOJIOTHICCKON KYJIBTYPBhI, OTBITA
JEATETHPHOCTH DKOJIOTHYECKON HAIMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIIbHOH, KOMMYHUKATUBHOW W COITMAIBHOW TMPAKTHUKE, CTIOCOOHOCTH W YMCHUS
aKTUBHO MTPOTUBOCTOSTH UICOJIOTHH XeMOhooHH;

7) yeHHoCmu HaAYYHO20 NOZHAHUSL:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs CIEeM(PUKA XUMUU KaK HAayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHHUH
pPaAIMOHAIIBHOTO HAYYHOTO MBINIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBiIeHUs 00
OKpYJKaloIllleM MHpEe KaK O C€JIMHCTBE NPHUPOIBI W YeIOBEKa, B TMO3HAHWW IPHUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JieM COXpaHEHUsI PUPOIHOTO PAaBHOBECHS;



yOeXIEHHOCTH B 0CO0O0M 3HAYUMOCTH XMMHHU JJII COBPEMEHHOM IUBUIM3AIUU: B €€
I'YMaHHUCTHUYECKOW HANpaBJICHHOCTH W BaXHOH PpOJM B CO3JaHMHM HOBOW  0asbl
MaTepUaIbHOW KYJBTYpPbI, PCIICHHH TI00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeJI0BEYECTBA — CHIPHCBOM, SHEPreTUUECKOM, IHUIEBON U 3KOJOTHYECKOW O0S30IacHOCTH, B
pPa3BUTUH MEIHUIMHBI, OOCCICUCHHUH YCIOBHH YCIEIIHOIO TpyJda W DKOJIOTHYCCKU
KOM(DOPTHOM JKU3HH KaXKJOTO WiIeHa 00IIeCTBa;

€CTCCTBCHHO-HAYYHOW T'PAMOTHOCTH: IOHMMAHHS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIOCOOHOCTH HMCITOJIH30BaTh ITOTyYacMble 3HAHUS
JUIA aHalM3a M OOBSCHEHUS SIBIICHUH OKPYIKAIOMIEr0 MHpa W IMPOUCXOJANIMX B HEM
W3MCHCHUH, YMCHHS JIeJIaTh 0OOCHOBAHHBIE 3aKJIFOUYCHUS Ha OCHOBE HAyYHBIX (haKTOB U
UMEIOIUXCS JAHHBIX C IENBIO MOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCITOJI30BaTh XMMHYECKHAE 3HAHHUS JUIS PEIICHUS
Ipo0JIeM B PEaIbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIICI0BATEILCKON JIeATEILHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTHBHOMY ITOJIYYCHHIO HOBBIX 3HAaHUH I10 XMMHH B COOTBETCTBHH C >KM3HCHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IMYHBIX cdepax MpodecCuOHATBHON
JCATEIBHOCTH.

Memanpeomemuvie pe3yrvmamol

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS y4eOHOro mpeaMera « XUMHs Ha YPOBHE
CpeaHero oo0I1ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIE 1J11 (POPMUPOBAHMS MUPOBO33PEHHS 00YUAIOIINUXCS MEXAUCLIUILIMHAPHBIE
(MexIIpeIMEeTHBIE) OOIIEHAYYHbIE TOHATHS, OTPaXKaroII1e HEJIOCTHOCTh HAyYHOU KapTHHbI
MUpa U cienu(pUKy METOI0B MO3HAHUS, UCTIOIb3yEMbIX B ECTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, SHEPrus, ABJIEHUE, MPOLECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHLMUI, TMIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCIIeI0BaHUE, HAOII0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

yHHUBEpCcajbHble yueOHble JAeicTBUS  (IIO3HABATENbHbIE, KOMMYHUKAaTHUBHBIE,
peryisTUBHbIE), oOecreuuBaImme (GOpMHpPOBaHHWE (PYHKIMOHAIBHOW TPAaMOTHOCTU H
COLIMAJIBHOM KOMITETEHLIMU 00yYarouuxcs;

CHOCOOHOCTh OOYYAIOIMXCSl HCMOJb30BATh OCBOEHHBIE MEXIAMCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIE YUeOHbIE JCUCTBUS B MO3HABATENILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe Pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YUYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJITUBHBIMH JICHCTBUSIMHU.

Osnadenue ynusepcanoHbiMu y4eOHbIMU NO3HABAMENbHOIMU OCUCBUAMU.

1) bazosvie n0cuueckue oeticmeusi:

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh M aKTyaJIHM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh LEIH AEATEIbHOCTH, 33aJaBas mapamMeTpbl U KPUTEPUU UX JOCTHXKECHUS,
COOTHOCHUTH PE3YJIbTaThl AEATEIbHOCTH C TIOCTABJICHHBIMU IIEJISIMU;



UCIOJIb30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS] — BBIJCISTh
XapaKTepHble NPU3HAKU TOHSATUH M YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTIECNbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpPATh OCHOBAaHUS M KPUTEPUU ISl KIACCU(UKAIMU BEIIECTB M XUMHYECKHX
peaKkiuu;

YCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3HM MEKIY M3y4aeMbIMU SIBIICHUSMH,

CTPOUTH JIOTUYECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAYKTUBHBIC, TIO AHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH H TPOTHUBOPEUHS B pacCMaTpPUBAEMBIX  SBIICHUSX,
(hOopMyTUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B TIPOIECCE IIO3HAHMSI, WCIOJIB3YEMbIE B XHUMHUU CHMBOJUYECKUC
(3HAKOBBIC) MOJENH, TPEOOPA30OBBIBATH MOJCIBHBIC MPEICTABICHUS — XUMUYCCKUN 3HAK
(cuMBOJ) 37MeMeHTa, XUMUYEcKas (QopMmyia, YpaBHEHHE XHUMHUECKONW pEakluud — TMpU
pelIeHNM YYEOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSITh Ha3BaHHbBIC
MO/ICJIbHBIE TPEJICTABICHUS JIJISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB
U XUMUYECKUX PEaKIThil.

2) bazosvle ucciedosamenbckue Oelicmeus.

BJIaICTh OCHOBAMU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEaAKITUi;

dbopMyaMpoBaTh LIETU M 3a7a4d HCCICAOBAHHS, MCIOJIL30BAaTh IOCTaBJICHHBIE U
CaMOCTOSATENILHO CHOPMYIUPOBAHHBIE BOMPOCH B KAaueCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUS THUIOTE3bI IO TMPOBEPKE NPABMIHBHOCTH BBICKA3bIBACMBIX
CYKIICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO IIAHUPOBAHUSA W MPOBEICHUS YICHHYCCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHsS HaOMI0[aTh 3a XOJIOM  Ipoliecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATh €T0 PE3yJIbTaT, POPMYIHPOBATH 00OOIIEHUS U BHIBOABI
OTHOCHUTENFHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIICOBAHMS, COCTaBISAThH OOOCHOBAHHBIN
OTU&T O MPOJIeNIaHHOM paboTe;

IpUOOpETaTh OMBIT YUCHUYECKOH HCCISI0BATEIBCKON M MPOSKTHOM NEsITEIHbHOCTH,
MIPOSIBJISITH CITIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSATEILHOMY TOMCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHbBIX METOJIOB MO3HAHUSI.

3) paboma ¢ unopmayuei:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHUKAX HHGOpMAIMK (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COJEpXaHUs, CIpaBOYHBIC IMOocoOus, pecypchl HMHTepHETa),
aHATM3UPOBaTh WH(DOPMAIIUIO PA3TMYHBIX BHUIOB U (OPM TPEICTABICHHS, KPUTHUCCKU
OIICHUBATH €€ TOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

(GopMyIMpOBaTh 3aMPOCHI U MPUMEHSATHh Pa3IUYHBIC METOJIBI MPHU MOUCKE U O0TOOpe
nHbOopMaIu, HEOOXOIMMOH JIJTS BBITTOJTHCHHSI YUCOHBIX 3374 OMPEACIEHHOTO THTIA;

npuoodpeTaTh OTTBIT WCIIOJIb30BaHUS UH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA M Pa3INIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIpEACTABICHHUS HWH(POpPMAIIUU
(cxemsl, TpaduKy, TUarpaMMBbI, TAOJHIIB, PUCYHKH U JIPYTHUE);

MCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA MPU PabOTe C XHUMHYECKOM
uH(popMaIuen: TPUMEHSITh, MEXMpeaMeTHbIe ((pu3ndeckne U MaTeMaTUYECKUE) 3HAKH U
CUMBOJIBI, (hOPMYJIBI, A00pEBHATYPBI, HOMEHKIIATYPY;

MCIIOJIh30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.



Ognaodenue yHUBEPCAIbHIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU.

3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOH TeMbl B XOJE IUalora W/WiH
JTUCKYCCHH, BBICKAa3bIBaTh WACH, (OPMYIHUPOBATH CBOM TMPEIOKCHHS OTHOCHUTEIHHO
BBITIOJTHCHHS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh ~C TMPE3CHTAIlMel  pe3ylbTaTOB IO3HABATEIBHON  JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOSATEIHLHO WM COBMECTHO CO CBEPCTHHUKAMH TIPU BBITIOJHEHUHU
XUMUYECKOTO OKCIEPUMEHTa, TPAKTHYECKOM pabOThl 1O WCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pPeaM3aIlliid Y4eOHOTO TpoeKkTa M (HOPMYJIUPOBATH BBIBOIBI TIO
pe3yibTaTaM TPOBEAEHHBIX HCCIEAOBAHUN TYTEM COTJIACOBAHUS TIO3HWIMA B XOJC
00CyKJIeHUsI 1 OOMEHA MHEHUSIMHU.

Osnaodenue yHUBEPCANbHBIMU Pe2YIAMUBHBIMU OCUCMBUAMU.

CaMOCTOSITENIbHO ~ TUIAHUPOBAaThb U OCYIIECTBISATH  CBOIO  IO3HABATENIbHYIO
JESTENbHOCTb, ONPEeIisst €€ IeTU U 3a7a9i, KOHTPOJIMPOBATh U 110 MEepe HEOOXOTUMOCTH
KOPPEKTUPOBATh TMpeJJiaraéMblii aJIfOpUTM JCHCTBUN TNpPU BBITIOJIHEHUH YYEOHBIX U
MCCJIEIOBATENbCKUX 3aJlay, BhIOMpaTh HauOosiee A((HEKTUBHBIN CIOCOO WX PEIICHHS C
y4E€TOM TOJIyYSHHS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYUIIECTBIISITh CAaMOKOHTPOJIb CBOEHM [EATETLHOCTM HAa OCHOBE CaMOaHalv3a H
CaMOOLICHKH.

IIpeomemmnvie pezyrvmamuol

ITo yuebHOMY TipeameTy «Xumus» (0a30BbI ypoBEHb) TpeOOBaHUS K MPEAMETHBIM
pe3yiabTaTaM OCBOEHHUS 0a30BOr0 Kypca XMMHH JIOJKHBI OTPaXaTh:

1) cdopmMupoBaHHOCTH  MPEACTABICHUH: O  XHMHYECKOW  COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpa, POJIM XMMUU B TO3HAHUU SIBICHUH NPHUPOABI, B
(GbOpMUPOBAHUN MBILUIEHUSI U KYJIbTYpPbl JINYHOCTH, €€ (DYHKIMOHAIBHOW IPaMOTHOCTH,
HEOOXOMUMOW MJIi pEeUIeHHs] MPaKTUYECKUX 3a7ad M SKOJIOTMYeCKd OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOIHOM CPEJIE;

2) BIaJeHuE CUCTEMON XUMUYECKUX 3HAHUI, KOTOpasi BKJIFOUAET: OCHOBOIIOJIAratomiye
NOHATHS (XMMHUYECKUI D3JIEMEHT, aToM, 3JEKTpOHHas o0oyiouka artoma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPHULIATEILHOCTD,
CTENEHb OKHUCJIEHHS, XMMUYECKas CBS3b, MOJb, MOJSIpHAash Macca, MOJSPHBIA 00beM,
VIJIEPOJIHBIA  CKEJeT, (YyHKIMOHANbHAsA TpYyIIa, paJdKall, HW30MEpHUsi, H30MEPHI,
TOMOJIOTUYECKUNA psAll, TOMOJOTH, YIJIEBOAOPOIbI, KHUCIOPOA- M a30TCOAEpXKAIIHe
COEIMHEHHUSI, OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJ€BOMBI, >KUPbI, OEKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCAMHEHMS, KPUCTALITUYECKas
pelieTKa, THUIBl XUMUYECKHX peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC, 3K30-U
SHAOTEPMUYECKUE, PEAKIIMM MOHHOTO OOMEHA), pacTBOP, DJIEKTPOJIUTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTHUYECKAST TUCCOLUALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOU
peakny, XMMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XWMHUYECKOIO CTPOCHHS
opranndeckux BemectB A.M. BbytiepoBa, Teopust 3JIEKTPOJIMTHYECKOW IUCCOLIMALINH,
nepuoandeckuii 3akoH J[.M. MenaeneeBa, 3aK0OH COXpaHEHUsI MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XMMHH, (PAKTOJOTHUYECKHE CBEJICHUS O CBOMCTBaX, COCTaBe,
MOJIy4YE€HUHU U 0€30M1aCHOM HCIOIb30BaHUH BaXKHEUIINX HEOPTraHMUECKUX U OPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,



3) copMUpPOBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKK W B3aMMOCBA3b
W3YUYEHHBIX MMOHATHUHI, IPUMEHATh COOTBETCTBYIOIIUE MOHITHUS MPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX W OPraHWYECKHX BEHIECTB M MUX NPEBPALICHUM; BBISBIATH
B3aUMOCBSI3b XMMHMYECKHX 3HAHUN C TIOHATUSMH W MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX ITPEAMETOB;

4) chopMHpPOBAHHOCTH YMEHHH HCHONH30BaTh HAUMEHOBAHHUS XHUMHUYECKUX
COCIMHEHH MEXIYHAPOJHOIO COK3a TEOPETHYECKOW U MPUKIAJHON XUMHUHA U
TPUBHAJIbHbIC HA3BaHMUS BAXHEWINUX BEIIECTB (ITWJICH, alleTWJICH, TIUIEpUH, (HEHOI,
dbopManbaerua, yKCycHas KUCJIOTa, TIUIMH, YrapHBIA ra3, yrieKUCHbIH Ta3, aMMHAK,
raiieHasi U3BeCTb, HEralleHasi U3BeCTh, MUThEBAsA COAA U JIPYTUX), COCTABIATH (OPMYIIBI
HEOPTaHMYECKUX M OPTraHUYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIUi, OOBICHITH
UX  CMBICH; TOATBEPXKIAaThb  XAapaKTEpHbIE  XMMHUYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMHU U 3aMKUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN;

5) chopMUpPOBaHHOCTh YMEHHHM YCTaHABIMBATh MPUHAIJICKHOCTh H3YUYEHHBIX
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB K ONPENCICHHBIM KilaccaM W IpyIIaM
COCIMHEHHI, XapaKTepHU30BaTh MX COCTAB M BAKHEWILINE CBOMCTBA; ONPEIEIATh BHUIBI
XUMUYECKUX CBsI3eH (KOBaJICHTHAs, WMOHHAs, MeETaJUIMuecKasi, BOJIOPOJHAs), THIIbI
KPUCTATIMYECKUX PELIETOK BEILECTB; KJIACCU(PUIIMPOBATH XUMUUECKUE PEAKIINN;

6) BJIaJlecHUE OCHOBHBIMU METOJAMH HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
sIBIICHUH (HaOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE);

7) chOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI MO0 XMMHYECKUM (opMyiam U
YPaBHEHUSIM XHMHUYECKUX pPEaKUUid C HUCHOJb30BaHUEM (DU3HUECKUX BEIUYMH,
XapaKTEPU3YIOUINX BEHIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; UCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIS
MIPUHATHS PELIEHUM B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

8) cpopMUpPOBAHHOCTH YMEHUN IUIAHUPOBATh W  BBIMOJHATH XHUMHYECKUH
HKCIIEPUMEHT (TIpEBpallleHUus] OPraHMYeCKUX BEIIECTB NpPHU HArpeBaHUU, IOJIyYECHUE
ATWJIEHA W W3Y4YEHUE €ro CBOMCTB, Kau€CTBEHHBIC PEAKLMU Ha aJIbJETHJbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JA€HaTypauus OeJIKOB MpPH HArpeBaHWM, L[BETHBIE peakUuu OEIKOB;
IPOBOAMTHh PEAKIUMU HMOHHOTO OOMEHa, OMNpeNeNATh Cpely BOJHBIX PacTBOPOB,
KaueCTBEHHbIE PEaKIMKU Ha cyib(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI;
pemarh JKCIEpUMEHTalbHble 3afaud 1o TemaMm «Metawwey u  «Hemeramnsl») B
COOTBETCTBUM C MpaBUJIAMU TEXHUKH O€30MACHOCTU MpHU OOpaIllEHWH C BEUIECTBAMHU U
71a00paTOPHBIM 000PYAOBAaHUEM; MPEJICTABIISATh PE3YIbTATHl XMMUYECKOTO IKCIIEPUMEHTA
B (popMe 3alUCH ypaBHEHUH COOTBETCTBYIOMIMX pEaKIHil U (HOpMyJIHMpOBaTh BBHIBOJABI HA
OCHOBE 3TUX PE3YJIbTaTOB;

9) chopMUpPOBAHHOCTh YMEHHSI AHAIM3UPOBATH XUMHUYECKYI0 HHGPOpPMAIHIO,
MOJTy4YaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CPEICTB MaccoBoi MH(opMaluu, ceTb MIHTepHeT u
Jpyrue);

10)  chopmupoBaHHOCTH  YMEHHUM  COOJIOJATH  TpaBUiia  IKOJOTHYECKU
11€J1eCO00Pa3HOr0 TOBEEHUSI B OBITY M TPYAOBOM AESITENBHOCTH B LENSIX COXpPaHEHHS
CBOETO 3JI0POBbsI U OKPYKAIOIIEH MPUPOJTHONU CPEbI; YUATHIBATh OMACHOCTh BO3JACHUCTBHUS
Ha JKUBBIE OPraHU3MbI OIPEAEIICHHBIX BEUIECTB, TOHUMAsl CMBICH MIOKA3aTes MPEAeIbHON
JOIYCTUMOM KOHUEHTpPAI1H;



11) s oOyyarmomuxcs €  OTPAaHUYCHHBIMH — BO3MOXKHOCTSMHU  37I0POBBS:
C(OPMHUPOBAHHOCTh YMEHHS MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
TIO3HAHUS BEIECTB M XMMUYCCKHX SIBJICHUM;

12) mist chaemblX W CIA0OBUASIIMX OOydYarOUIMXCS: CPOPMHPOBAHHOCTH YMEHUS
UCIIOJIb30BaTh pelibe(HO TOYCUYHYIO cHcTeMy oOo3HadeHuid JI. Bpaiins s 3anucu
XUMUYIECKUX (HOPMYII.

K xonmy oOyuenuss B 10 kiacce mNpeaMeTHbIE PE3yabTaThl OCBOCHHUS Kypca
«Opranunyeckas XuMuUsD» OTPaXKaloT:

c(OPMUPOBAHHOCTh MPEJCTABICHUNA O XWMHUYECKOM COCTAaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUU SIBJICHUN MPUPOJIBI, B (HOPMHUPOBAHUH
MBIIIJICHUS U KYJbTYPbl JUYHOCTH, €€ (QYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOANUMOM JIJIst
pElIeHUs] MPAKTUYECKUX 337a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHUS K CBOEMY
310POBBIO U IPUPOAHON CPEE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPast BKIKOYAET:

OCHOBOIOJIararuye MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000J0UYKa
aToMa, MOJIEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTasi U COKpAIEHHAsS ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BEM, YIJIEpOIHBIN CKeNeT, (yHKUHOHAIbHAS TPYIIA, paguKall, ©30MEPHs, U30MEpHI,
TOMOJIOTUYECKUNA DS, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOJ U a30TCOoJepKallue
COCIMHEHHS, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYISPHbIE
COCJIMHECHUSA ),

TEOPUHU U 3aKOHBI (TEOpHs CTPOEHHUS oprannueckux BemectBs A.M. BytinepoBa, 3akoH
COXpPaHEHUS MaCChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKH SI3bIK XUMUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE IOHUMAHUS IPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHHUM, (PAKTOJIOTMUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe,
MOJIy4Y€HUHU U 0€30I1aCHOM HCIIOJIb30BAHUU BaKHEUIINX OPraHUYEeCKUX BEUIECTB B OBITY U
IIPAKTUYECKON JAEATEIBHOCTH YEJIOBEKA,;

COPMUPOBAHHOCTh ~YMEHHM  BBISBIATH  XapaKTepHble MPU3HAKK  MOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU ONUCAHUH
COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCIUHEHU;

c(OPMUPOBAHHOCTh YMEHHUI  HCNOJIb30BATh XUMHUYECKYI0 CHUMBOJHUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaméHHOW) (opmyi
OpraHUYeCKUX BEIIECTB U YpPAaBHEHHH XUMUYECKHUX PEAKIUH, HU3rOTaBIMBATH MOJAEIU
MOJIEKYJI ~ OPTaHMYECKMX  BEIIEeCTB s  WUIIOCTpAlMM  MX  XMUMHYECKOro |
MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpPMUPOBAHHOCTh ~ YMEHUH  YCTaHaBIMBAaTh MPUHAMICKHOCTh  U3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTaBY U CTPOEHHUIO K OIpenelaEHHOMY Kiaccy/Tpyrie
COCIMHEHHH  (YIVIEBOJOPOABL,  KHUCJIOPOX M  a30TCOJEpXKAallMe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHMs), JaBaTh MM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
HoMeHknatype (IIIPAC), a Takke MNPUBOJUTH TPUBHUAIbHBIE Ha3BaHUS OTACIIbHBIX
OpPraHUYECKUX BEIECTB (ITHJIEH, IPONUIIEH, alleTHIIEH, STUJICHIJIMKOIb, TIIULEPHH, (PEHOI,
dbopmaniblierus, aleTalbIeru, MypaBbUHAs KHUCIOTa, YKCYyCHas KHCIJIOTa, OJIEMHOBas
KHCIIOTa, CTE€apUHOBAsI KUCIIOTa, IITI0K03a, (PpyKTO3a, Kpaxmal, LeJUIi0103a, TIUIIH);



c(hOpPMHUPOBAHHOCTh YMEHUS ONMPENEIATh BUAbl XUMUYECKON CBA3U B OPraHMYECKHUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSATD MOJIOKEHUSI TEOPUU CTPOCHUSI OPTraHMUECKUX
BeniecTB A.M. bytnepoBa niisi 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa
U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U
XMMHUYECKUE CBOWMCTBA THUIWYHBIX IPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, dTUJICH, IPOMMWJICH, alleTiiIeH, Oytaaued-1,3, metunOyraaueH-1,3,
OCH30J1, METaHOJI, 3TAHOJ, ATHJICHTJIINKOJIb, TIUIEPHH, (EHOJI, alleTaabACTH I, MypaBbUHAS
U YKCyCHasi KHUCJOTBHI, TIJIIOKO3a, Kpaxmall, IeJUTI0JI03a, aMHUHOYKCYCHasi KHUCJOTA),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSAMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOJAHOTO CHIPbHS
(HedTh, IPUPOHBIN Ta3, YTOJb), CIOCOOBI UX MEePepPadOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOJIyKTOB MEPEpadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYMCICHUS N0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOTMYECTBA UCXOHOTO BEIIECTBA WU MPOIYKTa PEAKIIUU 110 U3BECTHBHIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIJIHM MMPOJTYKTOB PEAKIINHN );

c(hOpMHUPOBAHHOCTh YMEHUM BIIaJIETh CUCTEMOM 3HAHUU OO0 OCHOBHBIX METOAaX
Hay4YHOTO TO3HAHMS, WCMOJb3YEeMbIX B XMUMHUU TNPHU HU3YUYEHUH BEIIECTB U XUMHYECKUX
ABJICHUN (HAOJIIOJEHUE, HU3MEpPEHUEe, HKCIEPUMEHT, MOJCIIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIC XMUMHUYECKHE 3HAHUS JJIsl MPUHATHUS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHU COOJIIOAATH MPaBUIIA TTOJIH30BAHUS XUMUUECKOM MOCY 01
1 J1abopaTOpHBIM OOOpYyJOBaHUEM, a TakXe IMpaBWwiIa OOpalleHUsT C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSMH 10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBIMNOIHATH XUMHUUYECKUN IKCIIEPUMEHT
(TpeBpallieHrs OPraHUYECKUX BEIIECTB IPU HAIPEBAHUH, MOJTYyUYEHUE dTUJICHA U U3YUYEHUE
€ro CBOWCTB, KQU€CTBEHHBIC PEAKIIMKM OPTaHMYECKHX BEIIECTB, JIEHATypalys OCIKOB MpU
HarpeBaHWM, I[BETHBIE pEAKIMU OCJIKOB) B COOTBETCTBMU C TMpaBUJIAMU TEXHUKU
0e30macHOCTH TIpU  OOpallleHWH C BeIIeCTBaMU U J1A0OPaTOPHBIM 00O0PYIOBAHUEM,
MPEJCTABIATh PE3YyJIbTaThl XUMUUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuidi U POpMyIUPOBaATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ yYMEHUM  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nH(pOpMaIMIo, TIOJIy4aeMyl0 M3 Pa3HbIX UCTOYHHUKOB (CpelICTBAa MAacCOBOM HMHQOpMAIIUH,
WNHTepHeT U 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUU COOJI0O/IaTh MpaBUjia SKOJOTHYECKU II€JIeCO00pPa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JAESATEIBLHOCTH B IIEJISIX COXPAHEHHUSI CBOErO 3JI0POBBS U
OKpYXarlel NOPUPOJHON CpeAbl, OCO3HABATh OMNACHOCTh BO3ACHCTBUS HA KHUBBIE
OpPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, IMMOHUMAs cMmbIch nokazarens 1K
(TpenenbHO JOMYCTUMOM KOHIICHTPAIIUMH ), TIOSICHATh HAa MPUMEpax CIOCOObI YMEHBIIICHUS
U NIPEJOTBPAIIECHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

TUTs1 O0YJArOIINXCSI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHUE MPUMEHSITh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIENBIX W CHA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh PelbeHO
TOYEYHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins nis 3anucu xuMmudeckux Gopmyi.



K xoniry o6yuenus B 11 kiacce npeIMeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «O01as u
HEOPraHNYECKask XUMHUS» OTPAKaAOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XMMHMUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAy4YHOW KapTHUHBI MHPA, POJIM XUMHH B TMO3HAHWH SIBJICHUN MPUPOIBI, B (POPMHUPOBAHUHT
MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelIeHns] MPaKTUUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3JI0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHHUM, KOTOPask BKIIFOYAET:

OCHOBOTIOJIAraloNue MOHATHS (XUMHUYECKUH JJIEMEHT, aToM, H30Tom, s-, p-, O-
AIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCT,
AEKTPOOTPUIIATENILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas CBA3b (KOBaJCHTHAs, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs), KpUCTAJUIMUECKasi peimETKa, TUITbI XUMUYECKUX PEaKIIHii,
pPacTBOP, JIEKTPOIUTHI, HEJEKTPOJIUTHL, JICKTPOJUTUYECKAs TUCCOLMALINS, OKUCIUTED,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOU PEaKIINK, XUMUIECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPHUSI DIEKTPOJIUTUYECKON JUCCOIMAIINH, TIEPUOINUECKUI 3aKOH
JI.11. MenzaeneeBa, 3aKOH COXpPAaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUSI U IPEBPALLICHUS
SHEPruM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHHUS PUYUHHOCTHA U CUCTEMHOCTH
XUMUYECKUX SIBIICHUM, (haKTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAaX, COCTaBEe, MOJYYCHUU U
0€30MacCHOM  HCIIOJIb30BAHUM BAXKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JICITEIbHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh ~YMEHHUH  BBISBJISITh  XapaKTEPHbIE TMPU3HAKKA  TOHATHM,
YCTAHABIIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHATHS MIPU OMUCAHUN
HEOPraHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHH  HCIOJb30BaTh XUMHUYECKYIO CHMBOJHUKY IS
coctaBiieHus] (GOpMYJT BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN, CUCTEMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTAEIbHBIX HEOPTraHUYECKHUX BEIIECTB
(yrapHblii ra3, yriIeKHCIbIN Ta3, aMMHUaK, raiméHast u3BeCThb, HeraméHasi U3BeCTh, MUTheBas
coja, MUPUT U IPyTrue);

c(hOPMHUPOBAHHOCTh YMEHUN ONPENENATh BaJGHTHOCTh W CTENEHb OKHUCJICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU CBSA3U
(KkoBaJIeHTHasi, WOHHAs, METa/UIMYeCKas, BOJOPOJAHAs) B  COCAUHCHUSX, THUI
KPUCTAUTMYECKON PEmIETKH KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJEKYJspHasi, HOHHAas,
MeTaJlJTnYecKas ), XapakTep Cpelibl B BOJHBIX paCTBOPAaX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MNPUHAIJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB 10 KX COCTABY K OMPEIeIEHHOMY KJIacCy/TpyIiie COeIMHEHUM (MMPOCThIEC BEIIECTBA
- METaJUTbl ¥ HEMETAaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM(POTEPHBIE THAPOKCHUIBI, COJIN );

c(hOpPMHUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICI Teproaudeckoro 3akona JI.U.
MenneneeBa W JE€MOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEPHU30BaTh DJJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 351eMeHTOB 1-4 nepuonos Ilepronnueckoil CUCTEMbl XUMHUECKUX AJIEMEHTOB
J.M. MeHnneneeBa, WCHONB3YS TMOHATHSA «S-, p-, O-2JCKTpOHHBIE OpPOHMTATINY,
«IHEPreTUYECKUE YPOBHUY, O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMHUYECKHUX



AJIEMEHTOB M HMX COEOUWHEHHMN MO nepuoaamM u rpynnam llepuoandeckoil CUCTEMBI
xuMudeckux snemenToB .M. Menneneena;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIUME XUMUYECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYECKMMH BEIIECTBAMHU C MOMOIIBI) YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;

c(hOPMHUPOBAHHOCTh yMEHHUS KIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIMH  TIO0
pa3IUYHBIM MpU3HAKaM (YUCIY W COCTAaBY PEarnpylomux BEIMIECTB, TEIIOBOMY 3(hdexTy
peaKIuu, U3MEHEHHUIO CTEICHENH OKUCIICHUS SJIEMEHTOB, OOpPATUMOCTH PEAKIIUH, YYACTHUIO
KaTajau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTaBJIATh YPABHEHHsI PEAKIUW Pa3IMYHBIX THIIOB,
MIOJTHBIC M COKpAIIEHHBIC YPAaBHEHUS PEAKIIM MOHHOTO OOMEHA, YIUTHIBAs YCIOBUS, MPU
KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIIMU, TOITBEPKIAIOIINE KaueCTBCHHBIN
COCTaB PA3JUYHBIX HEOPraHMYECKUX BEUIECTB, PACMO3HABATh OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJIEHUSI JJIEKTPOHHOTO OanaHca 3THUX
peaKuuu;

c(hOPMHUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XWMHUYECKOTO pPaBHOBECUS B
3aBUCUMOCTH OT BHeIlIHero Bo3zaeicTsus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEPU30BaTh XUMHUYECKUE MPOIECCHI, JIKAIINUE B
OCHOBE TMPOMBIIIJIEHHOTO TMOJYyYEHUS] CEPHOM  KHUCIOThI, aMMHakKa, a Takxke
c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX M IKOJOTUUECKUX
mpo0seMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM MOHSTHUS
«MaccoBasi J0JIsl BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MPU XUMHUUYECKHUX
peaKkIMsIX, MacChl BEIIECTBA WM O00BEMA ra3oB IO WU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIJIOBOro 3ddexra
peaKkMu Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, MIPEBPALEHUS U COXPaHEHUS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHU COOJIIOIATh MPaBUIIA TTOJIH30BAHUS XUMUUECKOM MOCYA0M
u J1abopaTopHbIM OOOpYyJOBaHUEM, a TakXe IMpaBwia OOpallleHHs C BeEIIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSIMU TIO BBITIOJIHECHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBHIMIOJHATH XUMUUYECKUN SKCIIEPUMEHT
(paznoxxkeHue TMepoKcHaa BOAOpPOAa B MPUCYTCTBUU KaTajlu3aTopa, ONpeaeieHUuEe Cpebl
PacTBOpPOB BEIIECTB C IMOMOIIBI YHHBEPCAIBLHOTO HWHIWKATOpPA, BIUSHUE PA3TUYHBIX
(haKTOpPOB Ha CKOPOCTh XMMHUYECKOW pEaKINK, PEaKIIMi HOHHOTO OOMEHAa, KaueCTBEHHbIE
peakimu Ha cyib(dar-, kKapOOHAT- W XJOPWUI-aHUOHBI, HA KATHOH aMMOHHUSI, pEIICHUE
AKCIEPUMEHTANIbHBIX 3aJlad 1o TeMaMm «Metamwib»y u «HeMmeramibs»y) B COOTBETCTBUU C
MpaBUJaMU TEXHUKH O€30MAaCHOCTH TP OOpAaIllEeHWH C BEIIECTBAMH U J1a0OpPaTOPHBIM
00opyI0BaHUEM, TIPEJICTABIIATH PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEakiuii M (POPMYyJIHPOBATH BBIBOJBI Ha OCHOBE ATHX
PE3yJIbTATOB;



cOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKU  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpPMAIINIO, TOJIYYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MACCOBON KOMMYHHUKAIIUU,
WNHuTtepHeT U 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MPaBHJIa SKOJOTUYECKH I1€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM ACSATEIBHOCTU B ILIENIAX COXPAHEHMS] CBOETO 3/I0POBbI U
OKpY’Karollled MPUPOJHOM Cpeabl, OCO3HaBaTh OMNACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl OMNpPENEIEHHBIX BEIIeCTB, MOoHUMAas cMbica nokazarens [[JIK, moscHsTe Ha
puUMepax CHOCOObl YMEHBIIECHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHUS Ha
OpraHu3M Y€JIOBEKa;

JU1s1 00Y4YarOIIUXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE TPUMEHSITh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUIA CJETBIX U CIA0OBUIANIMX OOYYaIOUIUXCA: YMEHHE HCIOJB30BaTh peiabehHO
TOYEUHYIO cucteMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMudeckux GopmMyi.

Temamuueckoe njiavuposanue

Bo3moxkHOCTH
Ne KoJu-Bo
u/n HaumeHoBaHue pa3ie/ioB/TeM 4ACOB HUCI0JIb30BAHMS
20P
10 kaace 34
1 | Teopemuueckue 0CHOB8bI Op2AHUYECKOU XUMUU 3
[Ipenmet oprannueckoi xumuu. Teopus https://Monypoku.pd
1.1 | ctpoeHust opraHuYeCcKux coennHeHnii A.M. 3
bytieposa
2 | Venesooopoowi 13
2.1 | IlpenenbHbIE YTIEBOIOPOIBI — ATKAHBI 2 https://Monypoku.pd
99 HenpenenbHbie yriieBOAOPObL: aJIKEHBI, 6 https://Monypoku.pd
QJIKQJIUCHBI, aJIKUHBI
2.3 | ApoMaTHYeCKHE YIIICBOIOPOIbI 2 https://Monypoku.pd
24 [IpupoaHbie HICTOYHUKY YTIIEBOJIOPOJIOB U UX 3 https://mounypoku.pd
" | mepepaboTKa
3 Kucnopoocooepacawue opeanuuecxue 13
coeOuHeHUsl
3.1 | Ciuptel. deHon 3 https://monypoku.pd
39 Anpnerunnl. Kap6oHoBbie KUCTOTHI. CI0KHbBIC 7 https://Monypoku.pdh
" | 2dupsl
3.3 | YrieBojbl 3 https://Monypoku.pdh
4 | A3omcooepoicawjue opeaHusecKue coeOUHeHUs: 3
4.1 | AMuHBI. AMUHOKHUCIIOTHI. benku 3 https://mMonypoku.pdh
5 | BvicokomonexynapHvle coeOuHeHUs 2
5.1 | [Inactmaccel. Kayuyku. Bonokna 2 https://monypoku.pd




Bo3moxkHoOCTH
Ne Kou-Bo
HanmenoBanue pa3nesnoB/Tem HCMO0JIb30BAHUA
n/n 4acos
20P
11 kaacce 34
1 | Teopemuueckue ochogvl xumuu 13
Crpoenune aroMoB. [leproanyeckuii 3aKk0H U https://Monypoku.pdh
1.1 | Ileppuoanueckasi cucTeMa XMMUYECKUX 3
sanemenToB [[.M. MenaeneeBa
1.2 | Ctpoenue BemecTBa. MHOrooOpas3ue BEMIECTB 4 https://monypoku.pd
1.3 | Xumudeckue peakiuu 6 https://monypoku.pd
2 | Heopeanuueckas xumusi 17
2.1 | Meraibl 6 https://Monypoku.pd
2.2 | Hemeramnsl 9 https://Monypoku.pdh
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 2 https://mouypoku.pd
| BEILIECTB
3 | Xumus u scusno 4
3.1 | XuMUs U KU3Hb 4 https://mounypoku.pd
Iloypounoe nranuposanue
B
e Koul-Bo 03MOKHOCTh
w/n Tema ypoka 4ACOB HCI0JIb30BAHUA
20P
10 knacc 34
1 [IpeameT oprannyeckoil XuMum, ¢ 1 https://MomypoKu.pd
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHUE
5 Teopus CTPOEHHSI OPraHMECKNX COeAMHEHHH A. 1 hitps://MouypoKku.pd
M. BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o KiacCupUKaUU OPraHUuYECKUX
3  BemectB. Homenkiarypa (cucteMarndeckas) u 1 https://Monypoku.pdh
TPUBHAJIbHBIC HA3BAHUS OPTAHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHIECKUH 1 https://Momypoku.pd
paa
MertaH ¥ 3TaH — NPOCTENIINE TTPEICTABUTEIIN
5 P pea 1 https://monypoku.pd
AIKAaHOB
6 AJKEHBI: COCTaB M CTPOSHHE, CBOMCTBA 1 https://Monypoku.pd
DTHJIEH W TIPOITUJICH — TPOCTEHIITHE
7 P P 1 https://monypoku.pd
MIPEICTaBUTEIIN AJTKCHOB
[Tpax kast padora No 1. «IT
8 pakTrueckas padora N OJIy4EeHUE 1 https://MorypoKi.pd

9THJICHA U U3YUYCHUC CI'0 CBOMCTBY»




Anxaauensl. Byraguen-1,3 u metunbyraauen-

9 1,3. [lomyyeHne CHHTETHYECKOTO KaydyKa 1 https://monypoku.pd
PE3HUHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 romoJyiOTHYECKHM psi. ALCTUICH — MPOCTEHIITNN https://Monypoku.pdh
MPEJCTABUTEIh AIKHHOB
Brruuciienus mo ypaBHEHUIO XUMUYECKOU

11 yp https://Monypoku.pdh
peakuu

12  Apensl: 6eH30J1 ¥ TOTy0Jd1. TOKCHYHOCTh apeHOB https://mounypoku.pd
['eHeTnuecKas CBSI3b YIIIEBOAOPOJIOB

13 M AOPOZIOB, https://Monypoku.pdh
MIPUHAICKAITNX K PA3IMYHBIM KJlaccam
[IpupoaHbIe HCTOYHUKH YTJIEBOIOPOJIOB:

14 npupoaHBI ra3 ¥ NOMYyTHHIE HEPTIHBIE Ta3bI, https://Monypoku.pd
He(PTh M MPOIYKTHI €€ mepepaboTKu
[IpupoaHBIC HCTOYHUKH YTIIEBOIOPOIOB:

15 npupoaHBIiA ra3 ¥ MOMyTHHIE HEPTIHBIC Ta3bI, https://Monypoku.pdh
He(Th U IPOJIYKTHI €€ mepepadboTKu
KonTtpomnbsHas paboTa mo pazzaen

16 p P pasiery https://Monypoku.pdh
«YTIEBOIOPOIBD)

[IpenenpHbIC OTHOATOMHBIC CITUPTHI: METAHOJ U

17 el 1 P https://Monypoku.pdh
sTaHoi. BojgopoaHas cBs3b
MHOroaToMHbIE CIIUPTHI: STHICHIIIUKOIb 1

18 p https://Monypoku.pd
TJIMICPUH
DEHOJI: CTPOCHUE MOJIEKYJIbI, (PU3UUECKUE U

19 P - YL § https://Monypoku.pd
XUMUYECKHE CBOMCTBA, TPUMEHEHHUE
Anpnerupl: GopMaIbIeTU U alleTaabACTHI.

20 https://monypokwu.
ALETOH p YpoKu.pQ
OIHOOCHOBHBIE TIpeJieTbHBIE KapOOHOBBIE

21 A pea P https://Monypoku.pd
KHCIIOTBI: MypaBbUHAS U YKCYCHAas
ITpaxkTnueckas padora Ne 2. «CBoicTBa pacTBOpa

22 P " p P P https://Monypoku.pd
YKCYCHOU KHUCJIOTBI»

CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK

23 P ’ https://monypoku.pd
MIPEICTABUTEIIN BBICIITUX KaPOOHOBBIX KHCIIOT
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, HX

24 - P ’ https://mMonypoku.pdh
MOIOIIee TCHUCTBUE
CnoxxHbIe 3QUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX

25 bup P 1 P https://monypoku.pd
KHCIIOT. [ MaApoIn3 clIoKHBIX 3(PupoB
JKuipbl: TuApOIN3, MpUMeHEHUEe, OMOJIOrHYeCKast

26 P AP - 1P ’ https://monypoku.pd
POJIb KUPOB
YrieBobl: cocTa, Kiaccupukanus. Baxxuenime

27 A ’ (uran https://Monypoku.pdh
MIPEACTABUTEIIN: TIII0OK03a, PpyKTO3a, caxaposa
Kpaxman u nemnono3a Kak OpupoIHbIE

28 P H pHpoZL https://monypoku.pd

IMOJIMMCPBI




29

30

KoHnTtponbsHas pabota 1o pazmeny
«Kwucnopoacoaepxaiiyue opraHHIecKue
COCITUHCHHSI»

AMUHBI: METUJIAMHUH U aHUJIMH

https://monypoku.pd

https://Monypoku.pd

31

32

AMHHOKHCIIOTHI Kak aM(OTEepHBIC OPTaHUIECKHEC
COEIMHEHHS, X OMOJIOTHYECKOE 3HAUYCHHE.
ITentuner

benku kak IMPUPOIAHBIC BLICOKOMOIJICKYJIAPHBIC
COCIMHCHUA

https://monypoku.pd

https://monypoku.pd

33

OCHOBHBIE IOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COETMHEHUN

https://Monypoku.pdh

34

OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJICKYJIIPHBIX COCTMHEHUH.
[limacTmacchl, Kay4yKd, BOJIOKHA

https://Monypoku.pd

Tema ypoka

11 kaace

KoJu-Bo
9acoB

34

Bo3moxHOCTH
HCII0JIB30BAHUSA
20P

XUMUYECKHH 3IIEMEHT. ATOM. DIEKTPOHHAS
KOH(Urypanus aToOMOB

[Iepnonnueckuit 3akoH u [lepuognueckas
CHUCTEMA XMMHUYECKHUX 3JIeMEHTOB JI. 1.
MenneneeBa, UX CBsA3b C COBPEMEHHOW TEOPUEH
CTPOCHUS aTOMOB

https://Monypoku.pd

https://Monypoku.pd

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCAUHEHUH 10
rpynmnam u nepuoaam. 3HaueHUe
NEPUOINYECKOT0 3aKOHA U CUCTEMbl XUMUYECKUX
aneMeHToB /.. MenneneeBa B pa3BUTUN HAYKHU

https://Monypoku.pd

CrpoeHnne BemiecTBa. XUMUYECKAs CBA3b, €€
BU/IbI; MEXAHU3MbI 00pa30BaHUsl KOBAJIEHTHOMN
cBs3u. BogopoaHas cBsi3b

BajieHTHOCTh. DIEKTPOOTPUIIATETBHOCTD.
Crenenb okuciieHus. BeliecTBa MOIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUSI

https://Monypoku.pdh

https://monypoku.pd

[TonsATHE O MUCTIEPCHBIX cucTEMaX. MICTUHHBIE 1
KOJUIOMIHBIE pacTBOpbIl. MaccoBas qosst
BEILIECTBA B PACTBOPE

https://mMonypoku.pdh

Knaccudukanus u HomeHKIaTypa
HEOPTraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HECOPTAHUYECKUX BEIIECTB, PA3JINYHbBIX
KJIaCCOB

https://mounypoku.pd




10

Knaccudukanus XuMHIECKUX peakluii B
HEOPraHWYECKON U OPraHMYECKOM XUMUHU. 3aKOH
COXPAHEHHMS MACChI BEIIECTB; 3AKOH COXPAaHECHUS
Y IPEBPALLECHUS SHEPTUH NTPU XUMHUYECKUX
peaKkuax

Ckopoctb peakiuu. O0paTtuMble peakuu.
XHWMHYECKOE PaBHOBECHE

[Ipaktrnueckas padora Ne 1. «Bnusiue
pa3auuHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON
peaKkuumn»

https://monypoku.pd

https://monypoku.pd

https://monypoku.pd

11

12

13

DnexTporuTrdeckas nuccormanus. [loastue o
BOJIOpOoIHOM TToKa3zarene (PH) pactBopa.
Peakuuu nonnoro ooMena. I'naponus
OpraHMYeCKUX M HCOPraHWYECKUX BEIICCTB

OKHUCITUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.
[TonsaTHe 00 AIEKTPOJIM3E PACILIIABOB U PACTBOPOB
coJier

KonTtponrsHas paboTa no pazaeny
«TeopeTrueckue OCHOBBI XUMHI

https://Monypoku.pdh

https://Monypoku.pdh

https://Monypoku.pdh

14

15

Meramibl, ux nonoxenue B [leproanueckoit
CHCTEeME XUMHYECKHX dJ1eMeHTOB J[. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue ¢pusnyeckre CBOMCTBa METAJIOB

CmuiaBel METAIOB. DIEKTPOXUMUYECKHM PsilT
HaNpsHKEHUU METAJUIOB

https://Monypoku.pdh

https://Monypoku.pd

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX METAJLIOB
(HaTpuil, Kaaui, KaJIbIUI, MarHUH, aTFOMUHUN) 1
UX COEIUHEHUN

https://Monypoku.pd

17

18

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHNH

XHUMHWYECKHUE CBOMCTBA IIMHKA, JKeJie3a U UX
COeIUHEHUN

https://Monypoku.pd

https://Monypoku.pdh

19

20

21

[Ipaktruueckas pabora Ne 2. «Pemenue
AKCIIEPUMEHTAIIBHBIX 3a71a4 110 TEME
«MeTtannbin«

Hemetannel, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMHUYECKHX 3JieMeHTOB /JI. .
MenpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
@u3nYeCKUe CBOMCTBA HEMETAIIOB. AJIJIOTPOITHS
HEMETAJUIOB (Ha MpUMepe KUCI0pOoaa, CEepHI,
docdopa u yraeposa)

https://mMonypoku.pdh

https://monypoku.pd

https://mounypoku.pd

22

XUMHUYECKHUE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COeIMHEHUN

https://mounypoku.pd




23

24

XUMUYeCKue CBOWCTBA a30Ta, pochopa u ux
COCIMHECHUI

XUMHUYECKHE CBONCTBA YIJIepoJia, KPEMHHS U UX
COeIMHEHUN

https://Monypoku.pd

https://monypoku.pd

25

26

27

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUN

O0o0mmenne U cucTeMaTH3aIs 3HaHUH 110 TeME
«HemeTamiby. BerayuciaeHus 1o ypaBHEHUAM
XUMHYECKUX PEAKIMI U TEPMOXUMHUYECKHUE
pacyEThI

[Tpaktrueckast pabora Ne 3. «Pemenune
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«HeMeTambim«

https://Monypoku.pdh

https://monypoku.pd

https://Monypoku.pdh

28

29

KonTtponrsHas paboTa no temam «MeTtaibs U
«HemeTamibn

HGOpFaHI/I‘{eCKI/Ie U OPTaHNYCCKHUC KUCJIIOTBI.
HGOpFaHI/I‘{eCKI/Ie " OPTaHNYCCKHC OCHOBAHUA

https://Monypoku.pdh

https://Monypoku.pd

30

AmboTepHbIE HEOPTaHUYECKUE U OPTaHUYECKUE
coeqnHeHns. | 'eHeTnUeckast CBI3b
HEOPraHUYECKUX M OPraHUYECKUX BEIIECCTB

https://Monypoku.pd

31

32

Ponb xuMuu B 06eCie4eHUH KOJIOTUUECKOM,
HSHEPreTUYECKON U MUILIEBON 0€30MaCHOCTH,
Pa3BUTHU MEIUITUHBI

[IpencraBnenust 06 OOIIUX HAYYHBIX TMPUHIIUIIAX
MPOMBIIIUICHHOTO TTOJTYYEHUST BaXKHEHTITIX
BELIECTB

https://Monypoku.pd

https://Monypoku.pd

33
34

UenoBek B MUPE BEILIECTB U MAaTEPUAJIOB
XUMHS U 310POBbE YEIOBEKA

https://Monypoku.pdh
https://Monypoku.pdh




B denepanbHbIX M pErHOHANBHBIX MPOLEIYypax OLEHKH KauyecTBa OOpa3oBaHUs
UCIIOJIb3YeTCsl MepedyeHb (KoAu(PHUKATOp) pachpeneseHHbIX MO KiaccaMm IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHONU MPOrpaMMbl CPEIHETO
o01ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKAHUS IO XUMUHU.

IIposepsiembie mpeboganus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aAMENbHOU

npoepammsl (10 knacc)

Konx
MPOBEPSEMOTO
pe3yJibTara

[IpoBepsiemble IPpEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMBI CPEIHETO 0011Iero 00pa3oBaHUs

1

TCOpeTI/ILIE?CKI/IG OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHN

1.1

ChopMupoBaHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHU
OpUpPOAbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHl JHUYHOCTH, €€
(YHKIIMOHATBLHOM  IPaMOTHOCTH, HEOOXOIMMOW  JyUIsi  pelIeHUs
MPAKTUYECKUX 3a/1ad U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO M MPUPOJHOM Cpejie

1.2

Bnagenune cucTeMOMl XMMWYECKHX 3HAHWUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraoIIne HOHSTHUS (Mounekyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIA OOBEM, YTIEPOJHBIM CKEJET,
dbyHKIMOHATBHAS ~ Tpymnma,  pajukaig,  HU30Mepus,  U30MEpHI,
TOMOJIOTUYECKU  PSAJ, T[OMOJIOTH, YIJIE€BOAOPOAbI, KHUCIOPOI-U
a30TcoJiepKalllie COCIUHEHMs, OMOJIOTUYECKH aKTHBHBIC BEIIECTBA
(YrieBoibl, KUpPBI, OCIKH), MOHOMEp, MOJMUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCJIMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHuueckux BeniectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XUMHUHU, (HAKTOJIOTMYECKUE
CBEJIEHUSI O CBOWCTBAaX, COCTaBe, IMOJYYEHUH M 0O€30MacCHOM
MCIIOJIb30BaHUY BOKHEUIIINX HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB
B OBITY M MPAKTUYECKOM JISSITEILbHOCTH YEJIOBEKA

1.3

ChopMupoBaHHOCTh YMEHHMM BBISBJISTH XapaKTEpHBbIE TMPU3HAKU
IIOHATUM,  YCTAaHaBJIMBATh WX  B3aWMOCBS3b, WCIIOJIb30BATh
COOTBETCTBYIOLIME IMIOHSATUS MPU ONUCAHUU COCTABA, CTPOCHUS U
MIPEBPALIEHUN OPraHNYECKUX COCAUHECHUM

1.4

c(hOpMHPOBAHHOCTh YMEHUW HCIIOIh30BATh XUMHUYECKYI) CHMBOJUKY
JUISL  COCTaBJIEHUST MOJICKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamiéHHol) (QGopMysl OpraHMYeCKMX BEIIECTB U ypPaBHEHUM
XUMHUYECKUX PEAKIUi, H3rOoTaBIMBaTh MOJIEITN MOJIEKYJ OPTaHHMYECKUX
BCIIECTB IS WJUTFOCTPAIIMA HMX XUMHUYECKOTO W IMPOCTPAHCTBEHHOTO
CTpOEHUS

1.5

ChopMUpOBaHHOCT, ~ YMEHUW  YCTAHABJIMBATH  MPUHAIJIC)KHOCTD
M3YUYCHHBIX OPraHMYECKUX BEMIECTB MO HMX COCTABYy U CTPOCHHIO K
ONpeNeNIEHHOMY Kilaccy (Tpymme) COeIUHEHU  (YTJI€BOIOPOIbI,
KHCJIOPOJ M a30TCOJIEpIKAIllM€ COCIUHEHHMS, BBICOKOMOJIEKYJISIPHBIC




COCI[I/IHCHI/IH), JaBaTb UM Ha3BaHUA 110 CUCTEMAaTUYECKOU HOMCHKIJIATyp¢C
(IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHS ONPENESATh BUAbI XUMUYECKOM CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC)

1.6

ChopmHupoBaHHOCTH YMEHHSI IPUMEHSTh: MOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. ByTiepoBa nst 00bsiICHEHHS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAHEHMS MACCHI
BEIIECTB

YTaeBoa0pOIbI. Kucnopoaconepxkariue 51 a30TcojepKaIue
OpraHuYecKue coeuHeHUsl. BBICOKOMOICKYISIpHBIE COCTMHEHUS

2.1

ChopMupoBaHHOCTh yMEHUW MPUBOJIUTH TPUBUAIbHBIC Ha3BaHUSA
OTJICJIbHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOMUICH, AalleTHJICH,
ATWICHIJIMKOJb, TIUIEPUH, (eHol, G(opMalbIeru, aleTalbIeru,
MypaBbHHasi KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBas KHUCJIOTAa,
CTeapUHOBasl KHUCJIOTa, TIJIOKO3a, (PpyKTO3a, Kpaxmani, UelIi0J03a,
TJIUIMH)

2.2

CdopMupoBaHHOCT YMEHHI XapaKTE€pU30BaTh COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BeEIIeCTB (METaH, JTaH, ATHJICH,
NPONMIICH, aleTuiaeH, OyraaueHd-1,3, merunOyrtaaueH-1,3, OeH3od,
METaHOJI, ATaHOJ, ATUJICHIJIUKOJb, TJIULEPUH, (EHOJ, aleTaabIerul,
MypaBbHHasi U YKCYCHas KHUCJOTHI, TJIFOKO3a, Kpaxmal, LeJUII0I03a,
aMHHOYKCYCHasi KUCJIOTA)

2.3

ChopMHpOBaHHOCT, YMEHHS WJUIIOCTPUPOBATH T'C€HETUYECKYIO CBS3b
MEXAY  TUOUYHBIMA  TOPEICTABUTENIIMM  Pa3jM4HbIX  KJIACCOB
OpPraHMYECKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOUIUX XMMHUYECKHX
peaKLMii ¢ UCTONb30BAHUEM CTPYKTYPHBIX (popMyi

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOHOTO ChIpbs (HE(PTh, MPUPOIHBIN ra3, yroJib), CIOCOObI UX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH

XUMUS U KU3HL. PacuéTsl

3.1

CdopMupoBaHHOCT, YMEHHM BJIaJIeTh CUCTEMOM 3HAHMK 00 OCHOBHBIX
METOJaX HAy4YHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPHU U3YUYECHHUU
BEIIECTB M XUMHYECKUX SIBJICHUM (HaOMIOJeHUE, W3MEpPEHUE,
AKCTIIEPUMEHT, MOJCIUPOBAHUE), UCIIOJIH30BATh CUCTEMHbBIE XUMUYECKHUE
3HAHUS JIJIs1 PUHSTHUS PEIICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BEIIIECTBAMU U UX IPUMEHECHHUEM

3.2

ChopMupOBaHHOCT, YMEHHH COOMIOJATh MpaBUjia  IOJb30BAHUS
XUMHUYECKON TMOCy0M M JabopaTOpHBIM O0OpPYJIOBaHHEM, a TaKXKe
mpaBuiIa 0OpaIeHus ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU TIO
BBITIOJIHCHUIO JIA0OPATOPHBIX XUMUUECKHUX OTIHITOB

3.3

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh U BBITIOJHATh XUMHUYECKUN
OKCIIEPUMEHT (TIPEBpAIIEHNs OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU,
MOJy4YEHUE ITUJIEHA U U3YYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU
OpraHUYeCKUX BEIIECTB, JeHATypalusi O€JKOB TMpU HarpeBaHUH,
I[BETHbIE pEaKIMU OEJIKOB) B COOTBETCTBHMU C TMPaBWIAMH TEXHUKH




0e3omacHOCTH TMpU OOpalleHuu C BEIIECTBAMH M JIaDOpaTOPHBIM
000pyI0BaHUEM; PEICTABIATh pe3yabTaThl XUMHUYECKOT0
HKCIIEpUMEHTA B (popMe 3anucu ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUi
1 (OpMYJIUPOBATH BHIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmMupoBaHHOCTh YMEHHIA MPOBOJANTH BBIUUCICHUS 110 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU
MPOIYKTa PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN)

3.5

ChopMupoBaHHOCTh YMEHUIN KPUTUYECKHA aHATM3UPOBATH XUMHUYECKYTO
uH(poOpMaIUIO, TOJIYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBoil nHbopmaimu, cetb UHTepHET U Apyrue)

3.6

ChopmMHupoBaHHOCT, YMEHUH COONIOAATH MPaBHJIA HKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUS B ObITY U TPYAOBOM JIE€ATEIBHOCTH B LEISIX
COXpPAaHEHMS CBOETrO 3J0pPOBbsI U OKpYXKalOlEeW IPUPOJHOU Cpensl,
OCO3HAaBaThb  ONACHOCTb  BO3JCHCTBUS HA  JKHUBBIE  OpPraHU3MBI
ONPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI IOKAa3aTells
[TJIK (rmpeaenbHO JOMYCTUMOM KOHLEHTPAIUK), MOACHITh HA TPUMEpPAX
CrIOCOOBI YMEHBIICHHS U IPEJOTBPAILIECHUS UX BPEAHOTO BO3/ICHCTBUS Ha
OpraHu3M YeJOBEKa

IIposepsiemvbie snemenmol cooepaicanus (10 knacc)

Kon

ITpoBepsieMblil SJIEMEHT COJICPKAHUS

TeopeTnueckre OCHOBBI OPTaHMYECKON XUMUU

1.1

[IpeameT opraHnvyeckoil XuMuu: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B
MOJIyYEeHUH HOBBIX BELIECTB U MATEpUAJIOB. Teopusi CTpOEHUS OPraHUYECKUX
coenuHeHnid A.M. bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS

1.2

CtpykTypHble (HOpPMYJIBI OPraHUYECKUX BeliecTB. ['oMoiorusi, n3oMmepus.
XUMHUECKAs CBS3b B OPraHMYECKUX COCAMHEHUSX - OJIMHAPHBIE U KPaTHBIC
cBs3u. [IpencraBnenue o kiaccupuKaluu OpraHuYeCcKUX BEIIECTB

1.3

HoMeHknaTypa  OpraHMYecKHX  COSIWHCHHMH  (cucTeMaTudeckas) |
TPUBHAJIbHBIC HA3BAHUS BAXKHEUIINX MPEACTABUTEIICH KIIACCOB OPraHUYECKHUX
BEIIECTB

YTI1I€BOI0OPOIBI

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psn. MeraH u 3TaH -
MpOCTENIINE MPEACTABUTENH AIKAHOB: (PU3NYECKHe U XUMUUYECKHE CBOMCTBA
(peakiu 3aMelleHuss U TOPEHUs), HaXOXKIEHUE B MPUPOJE, MOTYyUYEHUE U
[IPUMCHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psifl. DTUICH U MPONUJIEH -
MPOCTEUIITNE TIPEACTABUTENH AIKEHOB: (DU3NYECKHE U XUMUUECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHUSA, THUApATAlliU, OKUCICHHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U IPUMEHEHUE

2.3

Ankaauensl: OytaaueH-1,3 u MetwiOyTtaaueH-1,3: cTpoeHHe, BaKHEUIINE
XUMHYECKHE CBOMCTBa (peaxuust MOJIMMEpHU3aIun ). [Tomyuenue
CHHTETUYECKOTO Kay4yKa U PE3UHBI




2.4

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHMUSI, TOMOJIOTUYECKUM psifl. AlLIETHIICH
-IPOCTENIINI MPEACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (PU3MYecKue u
XUMUYECKHE CBOMCTBa (peakuuyd TUIPUPOBAHUS, TaJIOT€HUPOBAHUSA,
rUipaTaluu, TOPeHus), MOTyYeHUE U IPUMEHEHHE

2.5

Apensl. beHson: cocraB, cTpoeHue, (pU3MYECKUEe M XUMHUYECKHUE CBOMCTBA
(peakiuu TajJoreHUPOBAHUS W HUTPOBAHUS), TMOIYYEHHUE W TMPUMEHEHHE.
Tonyon: cocTtaB, cTpoeHue, GU3NUECKUE U XUMUUYECKUE CBOMCTBA (peakiuu
TaJIOTCHUPOBAHMS U HUTPOBAHMUS ), TIOJyYCHUE U MPUMEHEHHE. TOKCUIHOCTD
apeHoB. ['eHeTHUYecKast CBsI3b MEXIY YIJIEBOJIOPOAaMU, MMPUHAICIKAITUMHU K
pa3IMYHBIM KJIaCCaM

2.6

[TpupomHbIE WCTOYHUKH YTIIEBOAOpPOAOB. I[IpupomHbii Ta3 W TMOMyTHHIC
He(dTanble ra3sl. Hedts u €€ npoucxoxaenue. Criocoosl nepepaboTku HeDTH:
MepPEeroHKa, KPEKUHT (TEPMUUYECKUM, KaTATMTUYECKU ), Tupoaun3. [IpoayKTs
nepepaboTKi HePTH, WX TMPUMEHEHHE B MPOMBIILUIEHHOCTH U B OBITY.
KameHHblii yTross 1 MPOAYKTHI €ro nepepadoTKu

Kucnopopacoaepxaliiue OpraHMuecKue COeTMHECHUS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOI U 3TaHOJ: CTPOCHHE,
(bu3NUEeCKue U XUMUYECKUE CBOMCTBA (PEAKUUU C AKTUBHBIMU METAJIaMU,
raJior€HOBOJIOPOJaMH, TOPEHHE), TpUMEHEHNE. BogopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeETaHOJa M JTAaHOJA Ha OPraHU3M
4esioBeKa. MHOroaTOMHbIE CIIMPTHI. DTUJIEHIJIMKOJb U TJIMUEPUH: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOAEHMCTBHE CO IIETOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAas peakliisg Ha MHOIOATOMHbIE cUpThl). [leiicTBue
Ha OpraHu3M yenoBeka. I IpumeHenue riuiepusa 1 3THIICHIVIMKOJIS

3.2

deHoM: CTpOGHHE MOJEKYJbl, (PU3NYECKHe W XUMHYECKHE CBOMCTBA.
TokcuuHocth penouna. [Ipumenenue genosa

3.3

Anbaeruipl W KETOHbL. DOopMalbAeTHA, alETalbJIECTHUll: CTPOCHUE,
dbuznyeckue W XMMHYECKHE CBOMCTBA  (pEakUMM  OKUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIINH), OJYYCHUE U TPUMECHEHUE

3.4

OHOOCHOBHBIE ITPEICTbHBIC KapOOHOBBIE KUCIOTHL. MypaBbuHas U YKCYCHAs
KHCJIOTBI: CTpOCHUE, (HU3UICCKHE U XUMHUECCKHE CBOMCTBA (CBOMCTBA, O0IIHE
JUIS KJlacca KHUCJIOT, peakius dTepudHUKaIlin), MOJyYeHUE W MPUMEHEHHE.
CreapuHoBasi W OJICMHOBAasT KHUCJOTHI KaK IPEICTAaBUTEIM  BBICHIUX
KapOOHOBBIX KHUCIIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOJOIIee IeHCTBUEC

3.5

Crnoxxnble 3UpbI KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3
cinoxHbIX 3¢upoB. Kupsl. 'naponaus xupos. [IpuMenenne Kupos.
buonornueckas poJib JKUPOB

3.6

VYraeBoasl: cocTaB, KilaccuuKaius ~ yriieBojoB  (MOHO-, JU- W
nonucaxapunbl). ['Joko3a - mOpocTedmmii MoHOcaxapul: OCOOECHHOCTH
CTPOEHUS MOJICKYJIbI, PU3HUECKHE U XUMUUYECKHIE CBOMCTBA (B3aUMO/ICHCTBIE
c runpokcuaoM Menu(Il), okucieHne amMMHUAYHBIM PAcTBOPOM OKCHJA
cepedpa(l), BoccraHoBIEHUE, OpOKEHUE TIIFOKO3bI), HAXOXKIACHUE B TIPUPOJIE,
npuMeHeHue, Ouosiornmueckas poyib. dorocunTe3. DpyKTo3a Kak H30MEp
roko3bl. Kpaxman v meitonio3a Kak OpupojHble nojiumepbl. CTpoeHue
KpaxMaJia M 1eJUI0N03bl. Pu3nueckue U XMMUYECKHE CBOMCTBA Kpaxmala




(ruaposu3, KaueCTBEHHAs peaKIysi C HOJI0M)

4 A3oTcoiepKaliie OpraHu4eckie COeTMHEHUs
4.1 AMUHOKHUCIIOTHI Kak aM(pOTEepHBIC OpraHuYecKue coequHeHus. OU3nvecKue u
XUMHUUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe TininHa). buonoruyeckoe
3HaYE€HHUE aMUHOKHCIIOT. [lenTumbl
4.2 benku kak NpUpoOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. l[lepBuuHas,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OeIKOB. XUMUYECKHE CBOICTBA OEJKOB:
T'MJIPOJIN3, ICHATypalusl, KAUECTBEHHbIE peaKLMU Ha O€IKU
5 BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
5.1 OCHOBHBIE NIOHATUSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
HOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIUMEPU3ALUU, CPEIHSS
MOJIEKyJIsspHass macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEJIMHEHUH - TOJIMMEPHU3ALIMS U MOJTUKOHAEHCAUS
5.2 OKCIEepUMEHTAIbHBIE METOAbl M3YYEHHUS BEIIECTB W HX NPEBPAILCHUIA:

O3HaKOMJIEHME C oOpa3laMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
1IacTMacc, Kayuykon. [lolyuyeHre CHHTETHYECKOr0 KayqyKa U Pe3UHbI

IIposepsiemble mpebogarnus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMebHOL

npozpammsl (11 knacc)

Kox

[IpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM

MIPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs

pe3yabpTaTa

1

TeopeTnueckne OCHOBBI XUMHH

1.1

Bnagenune cucTeMOll XMMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATArOIIME  HOHATHS  (XMMHYECKM  JJEMEHT,  aToM,
3NICKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-dJICKTPOHHBIC OPOUTAIIN ATOMOB,
VWOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPULIATEIILHOCTD, CTEIIECHb
OKHUCIICHHUsI, XMMHMUYECKas CBSA3b, MOJIb, MOJIApPHAs Macca, MOJIIPHBIN
00BEM, KpUCTAJUIMYECKash pPEemETKa, THUIBI XUMHYECKUX pPEaKiui
(OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30- M JHIOTEPMHUYECKUE,
peaklMy MOHHOTO OOMEHA), pacTBOP, SJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] IUCCOLMALMSA, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON pEaKIuu, XUMUUECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUsI ANEKTPOJUTHUECKON aucconuanuu, Ilepuoanmdeckuii
3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH, (DAKTOJIOTMUECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, IMOJY4YEHUU M OE€30MaCHOM MCIOJb30BAaHUU BaKHEHIIMX
HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUUYECKON AeATeIbHOCTH
YeJI0BEeKa

1.2

ChopmMupoBaHHOCTh yMEHUH BBISIBISATh XapaKTEepHbIE NPHU3HAKH U
B3aHMOCBSI3b HM3YUYCHHBIX [IOHSTUW, IPUMEHATh COOTBETCTBYIOLIUE
MOHSTHUS IIPU OMKMCAHUU CTPOCHHS U CBOMCTB HEOPIraHUYECKUX BEILIECTB
M UX MNPEBPALICHUN; BBISBIISTH B3aMMOCBA3b XMMHUYECKUX 3HAHUU C
IOHATUSAMU W TOPEACTABICHUSMU  JIPYTUX  €CTECTBEHHOHAYYHBIX




npcaMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS BEIIECTB H
XUMHUYCCKUX SBJICHUH (HAOIIOACHUE, W3MEpPCHHE, SKCIICPUMCHT,
MO/ICJIMPOBAHKE)

1.4

ChopmMupoBaHHOCTh yYMEHUH OIPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCJICHUS XUMHUYECKHX 3JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BUJl XUMHUYECKOW  CBSI3U  (KOBaJICHTHAsl,  HOHHAs,
METAJJTMYECKasi, BOJIOPOJIHAS]) B COCAMHEHUSAX, TUM KPUCTALTAYECKOU
pPEIETKN KOHKPETHOTO BEIIeCTBAa (aTOMHasi, MOJEKYJspHas, HOHHas,
MeTaInyecKast)

1.5

CdopMupoBaHHOCTh YMEHHUI ONpENENsATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCTMHEHUN

1.6

CdopMupoBaHHOCTh YMEHUS KIaCCU(MUIIUPOBATH XUMUUYECKHUE PEaKIIUU
M0 Pa3JIMYHBIM MPU3HAKAM (YUCITY W COCTaBYy pEardupyloIIuX BEIIECTB,
TeioBoMy d2(G(DEKTy peakiuu, HU3MEHEHUIO CTENEHEeW OKUCIICHUS
AJIEMEHTOB, 00PATUMOCTH PEaKIIMK, YIYACTUIO KaTaJIu3aTopa)

1.7

CdopMupoBaHHOCT ~YMEHMI  COCTaBJISATh ypaBHEHUS  peakUuid
pPa3IMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPABHEHUs pPEAKIMUI
MOHHOTO OOMEHa, YUUTHIBasl yCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT
J10 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHHI MPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAQUECTBEHHBI  COCTAaB  pPa3IMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopMHupOBaHHOCT, YMEHUN PACKPBIBATh CYIIHOCTH OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHI TOCPEACTBOM COCTABICHUS DIEKTPOHHOTO
OajlaHCa ATUX peaKLM

1.10

ChopMUPOBAaHHOCT, yMEHUNU OOBSCHITH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEAKIIUU OT Pa3IuYHbIX (aKTOPOB

1.11

ChopmupoBaHHOCTH ~ YMEHUU  OOBSCHATH  XapakKTep  CMeEUICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle [atense)

OO0m1ast 1 HeOpraHM4ecKasi XUMus

2.1

CdopMupoBaHHOCT, YMEHUW pacKpbiBaTh cMbIch [lepuoandeckoro
3aKOHA J.N. MenpeneeBa U JIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOUIYI0, 00bSICHUTENIbHYIO U POTHOCTUYECKYIO QYHKLIUU

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTEPU30BATh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHX 73yieMeHTOB 1-4 mnepuomoB Ilepuogunueckoii
cucteMbl xumudeckux osneMeHToB J[.M. MenneneeBa, wucnonp3ys
HOHSTHS «S-, P-, 0-2J7I€KTPOHHBIE OPOUTATINY, «IHEPTETHYCCKUE YPOBHNY,
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB  XUMHUYECKHUX
AJIEMEHTOB M UX COCIMHEHMM 10 nepuoaam u rpynnam llepuoanueckon
cucTeMbl XUMHYeCcKux djieMeHToB /(.M. MeHnaeneeBa

2.3

CdopMupoBaHHOCTh yMEHUM XapaKTepU30BaTh (OMHUCHIBaTh) OOIIKE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HNOJTBEPKJAATh  CYIIECTBOBAHUE  TI'EHETHMYECKOM  CBA3M  MEXAY




HCOPraHNn4CcCKUMHU BCIICCTBAMU C ITOMOIIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIMX XUMHWYCCKUX peaKuHﬁ

2.4

ChopMHpOBaHHOCT, ~ YMEHHMIl  yCTaHaBIMBaTh  NPUHAIICKHOCTh
HEOPraHWYECKUX BEIIECTB II0 UX COCTABY K ONPENCIIEHHOMY KIIACCy
(rpymnme) coenMHeHul (MpOCThIE BELIECTBA - METAUIBI U HEMETAJUIbI,
OKCH/JIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE THAPOKCHUIbI, COJIH)

2.5

ChopmHupoBaHHOCT, YMEHHUH HCIIONB30BATh XUMHUECKYIO CHUMBOJIUKY
JUISL COCTaBJICHUS (DOPMYJT BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHiA,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbli ra3, yriaeKuCibld ras,
aMMUaK, ral€Has N3BeCThb, HeTallEHas U3BECTh, IMTHEBAS COAA, TUPUT U

JIpyTHe)

2.6

ChopmMupoBaHHOCTh yMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE  T'C€HETHYECKOW  CBSI3M  MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU C TTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIINX XHMHUYCCKUX PEaAKITHI

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATH W BBHITIOJHATh XUMHUYCCKUN
DKCIIEPUMEHT (pa3lIOKEHHE TEPOKCHAA BOAOPOJAa B IMPUCYTCTBUHU
KaTanu3aTopa, ONpelieJIeHue Cpelbl PacCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE Pa3IUYHbIX (DAaKTOPOB Ha
CKOPOCTb XUMHUYECKOM peakldu, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbIC PEAKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHS, pEIIeHUE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«Metamnbsl» u «Hemeramibl») B COOTBETCTBUU C MPaBUJIAMHU TEXHUKU
O0e3omacHOCTH TMpU OOpalieHUHu C BEUIECTBAMH U JIA0OPATOPHBIM
000pyI0OBaHUEM; TIPEICTABIISATH pe3yIbTaThI XUMHUYIECKOTO
DKCIIEpUMEHTa B (popMe 3armmcu ypaBHEHUH COOTBETCTBYIOIIMX PEAKITAN
1 (hOPMYJIUPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIbTATOB

2.8

ChopMupoOBaHHOCT, YMEHHH COOMIOJATh MpaBUjia  IMOJb30BAHUS
XUMHUYECKON TMOCYyJ0il M Ja00paToOpHbIM OOOpY/IOBaHUEM, a TaKKe
mpaBuiIa 0OpaIeHus ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMU TIO
BBITIOJIHCHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB

2.9

CdopMupoBaHHOCTh YMEHUHN XapaKTEPU30BaATh XUMHUYECKUE MPOIIECCHI,
JeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI,
aMMUaka, a Takxe CPOPMUPOBAHHOCThH MPEACTaBICHUN 00 O0O0mIMX
HAay4YHBIX TMPUHIMIAX M DKOJOTHYECKUX MpoOiIeMax XHUMHUYECKOTO
MIPOM3BOJICTBA

XUMUA U )KU3Hb. PacuéThl

3.1

CdhopMUpOBaHHOCTh MPEACTABICHUNA O XHUMHUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XMMHUU B TTIO3HAHUM SIBIICHUH
IpUpPOAbl, B (POPMUPOBAHUU MBINUICHUS U KYJIbTYPHl JHUYHOCTH, €€
GyHKIIMOHATBFHOM  TPAMOTHOCTH, HEOOXOIUMOW I pelieHus
MPAKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM Cpene

3.2

CdopMupoBaHHOCTh YMEHHI KPUTUYECKH aHATM3UPOBATh XUMHUYECKYIO




uH(popMaIMIO, TOJIYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (cpencTBa
MacCOBOI KOMMYHHUKalUU, ceTb UHTEpHET U apyrue)

3.3

ChopMUpOBaHHOCTH yMEHUH COOMIOAATh TpPaBUIIA AIKOJOTHUECKU
1€JIeCO00PAa3HOTO MOBEICHUS B OBITY M TPYJOBOM JI€ATEIHHOCTH B LEISIX
COXPAaHEHHUsI CBOETO 3I0POBbSI U OKPYIKAIOLIEH TPUPOJTHOM CPEABI

3.4

Oco3HaBaTh OMacHOCTb  BO3JICEUCTBUS HA JKUBBIE  OPraHU3MBI
ONPEAECIEHHBIX BEIECTB, TOHUMAs cMbIca nokasarens [IJIK, noscHsaTe
Ha MpUMEpPaxX CHOCOObI YMEHBIIICHUSI U MPEAOTBPAILICHUS UX BPEAHOTO
BO3JCHCTBHUSI HA OPTAHU3M YEIOBEKa

3.5

CdopmupoBaHHOCTD yMEHUM IPOBOIUTH BBIUMCIICHHSI C
UCTIONIb30BAaHUEM TIOHATHS «MaccoBasi JOJS BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIINEHUI Ta30B IMPH XHUMHUYCCKUX PEAKIUAX, MAaCCHI
BeIl[eCTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce win O0OBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMH BEIECTB,
TeI10Boro 3¢g¢ekra peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BCIIECTB, IPEBPAIICHUS M COXPAHCHUS SHEPTHH

IIposepsiembie snemenmuol cooepacanus (11 knacc)

Kon

HpOBGpSICMBIﬁ QJICMCHT COACPKAHUA

TGOpCTI/I‘IeCKI/Ie OCHOBBI XMUMHUH

1.1

XAMHYECKU 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
0001104Ka. DHEPreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d-ameMenThl. OCOOCHHOCTH pactpe/IeICHUs JICKTPOHOB TI0 OPOUTATISAM
B aroMax »JJEMEHTOB MEpPBbIX YETHIPEX MEPUOAOB. DIIEKTPOHHAs
KOH(Urypauus aToMOB

1.2

[lepnoanueckuii 3akoH u [leprognyeckas cucteMa XUMAYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsa3b mnepuoauyueckoro 3akoHa u Ilepuoanueckoii
cucTeMbl xumuueckux osiemeHtoB JI.JM. MenaeneeBa ¢ COBpeMEHHOU
TEOpUEN CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIIECTB
[0 TpyIIaM U NepHojiaM. 3HAYCHUE MEPUOJUYECKOr0 3aKOHA B Pa3BUTUU
HayKH

1.3

Ctpoenue BemecTBa. XUMHYECKasl CBSI3b. BUAbl XUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJIApHAS U TOJISIpHAsi, MOHHAs, MeTajuinueckas). VoHbI:
KaTHUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJIGHTHOM XMMHUYECKOM
cBA3U (OOMEHHBIN M IOHOPHO-aKLEeNTOpHbIN). BogopoHas cBsi3b

1.4

BaneHTHOCTB. DJIeKTpOOTPUIIATENBHOCTh. CTENEHb OKUCIICHUS

1.5

BemectBa MOJEKYISIPHOIO W HEMOJIEKYJISIDHOTO CTPOEHHA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIBI KPUCTAUIMYECKHUX PELIETOK.
3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAUIMYECKOW PEIIETKH.
[TonaTtre o nucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas [10Jis BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Howmenknarypa
HEOPraHUYECKUX BEIIECCTB




1.7

Xumudeckas peaknus. Knaccudukanmss XUMHYECKHUX  peakiuil B
HEOPraHUYECKOW W OPraHMYEeCKOM XHUMHUHM. 3aKOH COXPAHEHHS MacChl
BCILIECTB, 3aKOH COXPAHEHUS M TIPEBpaICHUS DHEPTUU NPH XUMHUYECKHUX
peaKIusax

1.8

CKOpOCTh peaKIuu, e€ 3aBUCUMOCTD OT Pa3InYHBIX (DaKTOPOB

1.9

OO6paTtuMeble peakinu. XUMUYECKOe paBHOBecue. DakTOphl, BIUSIONINE HA
cocTosiHME XuMudeckoro paBHoBecus. [Ipuniun Jle [larense

1.10

DnekTpoiuTuueckas auccoryanus. CuiabHbIE M CJa0ble SJICKTPOJIUTHI.
Cpena BOJIHBIX pPacTBOPOB BEIICCTB: KHCHas, HEHUTpajbHas, IEIOYHAas.
Peakimu noHHoro oomena

1.11

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC PCaAKINHN

HCOpFaHquCKaﬂ XUMUA

2.1

Hemeramner. Ilonoxxenne HemetraiuioB B llepuomnueckoi cucTeMme
xuMuueckux snemeHToB J[.MI. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS
aToMoB. du3nyeckue CBOMCTBa HEMETAIIIOB. AJIJIOTPOIUSI HEMETAILIOB (Ha
pUMEpPE KUCI0poia, ceprl, hochopa u yriepojia)

2.2

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJUIOB (rajJOoreHOB, CEphI, a30Ta,
docdhopa, yriepoga MU KPEeMHHS) M HUX COCIWHEHHH (OKCHJIOB,
KHUCJIOPOJICOJICPIKAINX KHUCJIOT, BOAOPOJAHBIX coeauHeHuil). [IpumeHnenue
BOKHEUIIINX HEMETAJJIOB U MX COCAMHCHUI

2.3

Merainel. Ilonoxxenue metaiuioB B llepuoandeckon cucTeMe XMMUYECKUX
sanemeHToB JI.MI. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX
o0onoyek aTtoMoB MeTamioB. OOmue (Pu3nuecKue CBOMCTBA METAJIIOB.
CmutaBpl METAIIOB. DNEKTPOXUMUYECKUH PsIi HANPSHKEHUN METAJIIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kaluid, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJIe30, MeJIb) U UX coequHeHuit. Oo1me
crocoObl MOTyYeHHs] MeTaJuIoB. [IpuMeHeHne MeTalioB B OBITY U TEXHUKE

2.5

I'eneTnyeckass CBs3b HCOPraHNMYCCKHUX BCIICCTB, IIPHHAJICIKAIIUX K
Pa3JIUYHbIM KJIaCCaM

XUMHUS U )KA3HD

3.1

Ponp xumuu B 00ecriedeHUU SKOJIOTMYECKOM, DHEPTeTUUECKON U MUIIEBOM
0€30MacHOCTH, pPa3BUTUU MeAUIUHBL. [loHSATHE O HayudHBIX MeToAax
TO3HAHMS BEIICCTB M XUMUYECKUX PEAKIUN

3.2

[IpencraBienuss 00 OOHMUMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB. YENOBEK B MUPE BEIIECTB U MATEPUATIOB:
BAXHEUILIME CTPOUTENIBHBIE MATEPHUalbl, KOHCTPYKIIMOHHBIE MaTepUabl,
KpacKH, CTEKJIO, KEpaMUKa, MaTepUaIbl I JJIEKTPOHUKN, HAHOMATEPUAJIBI,
OpraHUYEeCKHE U MUHEPAJIbHBIC YI00pECHHUS

3.3

XuMusi U 3JI0pOBbE YEJIOBEKA: IMPABHJIA WCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 6€30MacHOT0 MCIOJIb30BAHUS MPEMapaTOB OBITOBON
XUMHUHU B IOBCEJTHEBHOM JKU3HU

Yuebno-memoouueckoe obecneuenue oopazosameibHoO20 npoyecca

1. I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A. «Xumus». 10 knacc.
2. I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. «Xumus». 11 kiacc.




