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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHUM Ha YypOBHE CpEeAHETO O0O0Iero ooOpa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®@enepamyny», TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIXx B  dDeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yu€rom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTra «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanyu, peaTu3yOIMMUX OCHOBHBIE O0pa3oBaTeibHBIE MPOTPaMMBI, U
OCHOBHBIX TONoXkeHUuH «CrpaTteruu pa3BUTHS BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY TOAXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtpareruu oOy4eHMsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCSl CPEICTBAMU
yueOHoro npeamMera «Xumusi» A 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHnentyanbHbeie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydeHHUS M TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBITTY CKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIYKUT 3aBEPIIAOIIAM OTallOM peaM3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJioBeKa, a TaKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercs xummueckoe oOpa30BaHUE
oOydJaronmxcsi Ha ypOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU yIEOHOTO
npeaMeTa «XUMHsD, COJIEpPXKAHUE M TIOCTPOCHHE KOTOPOTO OINpEeJeieHbl B
nporpaMme MO0 XHMHHM C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXkKe C y4ETOM
o0mux T1eNel W TPHUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoii @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyo poJib B
COBPEMEHHOW LMBHWIM3AIMHU, B CO3/JaHUM HOBOM 0a3zbl MaTepUabHON KYJIbTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEOCTHOTO MPEACTABICHUS 00 OKpYKAlOlleM MUPE KaK O €IMHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMHU IPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMH, XUMUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XHMHA KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjeHa Ha pEIICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI UEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3A0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W TMPUHIMIIAMH CPEIHETr0 OOIIEero
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIH YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO HA OOILEKYJIbTYPHYIO NMOATOTOBKY
o0y4JamoIuxcs, HEOOXOIMMYKH UM s BBIPA0OTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHHUS
0o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  SABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAaHWW MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUYCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecnedyrBaeT BO3MOYKHOCTb PAacCMOTPEHHUS BCErO0  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crtpyktypa comepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHA» CPOpPMHpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3y4YeHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeEleIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMMHMM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX U DJIEKTPOHHBIX
IOpEICTaBICHUA O CTpoeHMH BemecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKoM XUMHM IIOJy4YarOT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKONU PEAKIINH.

ITon HOBBIM yrjaOM 3peHUss B IHpeaMeTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
TEOPETUYECKHI MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HAaThb 3HAUYECHUE
HNEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKHUX MO3ULIMM,



rIyoXXe TMOHATh HCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00o001aromIeit 10 0ObACHSIOMIEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEKaHusi JomoiHsercss B Kypcax 10 m 11 kiaccoB
AIIEMEHTAMHU COJACPKaHMs, HMEIOUUMH KYJIbTYPOJOTUYECKHUI W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PAacKpbIBaIOT €€ poJib B IO3HABATEJILHOM W TMPAKTHYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUTIOKEHUH XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ U1 TONOJIHEHUS 3HaHWM, pelIeHUSI HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yd4eOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYEHHUS OPHEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHHMMAaHUS
¢unocodckux uued, TaKMX Kak: MaTepUalbHOE €IMHCTBO HEOPTaHHMYECKOro M
OpTraHUYECKOTO0 MUupa, OOYCJIOBIEHHOCTh CBONCTB BEHIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SBICHUM MYTEM DSKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMHM UM  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Tak)ke MpoOJeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepUasoB.

B muane pemenus 3anady  BOCHUTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
00y4JamuXcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUM, HUMEWIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHaau3za M
00paboTKku nH(popMaLnu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIENOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOLIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHUs NpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HaETcs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3pPEHUs TAKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3y4deHUus
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IJIaBHBIMU LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisroTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK  BaKHEHIIen
COCTaBJIIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIe MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHME SI3bIKa HAayKH, YCBOCHUE M INOHHMAHME CYLIHOCTH JOCTYITHBIX
000011EHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX pEaKuui, HEOOXOAUMBIX ISl TpPUOOpeTeHUs
YMEHUH OpHEHTHUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
MMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUUECKON U NTOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB I€ATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJEHHUEM  IPaBHII
6e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsay ¢ atumMm, comepkaTesbHAs XapaKTepUCTUKA LEJIEH U 3a/1a4 U3y4EHUS
IIPpEIMETA B IIporpamMme 1o XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTAAETCs  MPEAroYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJAepKaHHUsA OOydeHHus, OPUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIIYCKHHKA 00II€00pa30BaTENbHON OpraHM3allM, BIAJCHOIIEr0 HE
HAaO0OpOM 3HaHUM, a (YHKUIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU H
YMEHUSMH aKTUBHOTO MOJIYYEHHUS! 3HAHUU M NPUMEHEHUS MX B PEATbHOM KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a/]1ay.

B cBA3M ¢ 3TMM npu H3ydeHUH IpeaMera «XUMHUS» JOMHUHHUPYHOILIEE
3HayEHUE NPUOOPETAIOT TAKHE LIEIH U 3a]1a4M, KaAK:

amanranusi 00yJaronmxcs K yCJIOBUSAM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
¢opMupOBaHHE  WHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELICCTBAMU U UX
IIPUMEHEHUEM;

dbopmupoBaHre y OOYyYaIOIMIUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHUE IS PA3IMYHBIX BHJIOB
NESATEIbHOCTH: PelleHusl Mpo0seM, OUCKa, aHalln3a U 00paboTKU MH(pOpMaLuy,
HEOOXOIUMBIX Uil NPUOOPETEHMsI OMbITa AEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXe U1 OLEHKHM C IO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XMMHH B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMUS,

dbopMupoOBaHUE U PA3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaABJICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHUH TI00ATBHBIX MpoOIeM
PAIMOHATBHOTO MPUPOIOIOIB30BAHMS, TTOTIOJIHEHHSI SHEPTETHYECKUX PECYPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BaHUS TTOJTYYCHHBIX 3HAHUHN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnaHe cpegHero oOmiero oOpa3oBaHUS MPEaMET «XUMUS»
©a30BOTr0 ypOBHS BXOIHT B COCTaB MpEeAMETHOHN oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1miee 4yuCIIo YacoB, OTBEIEHHBIX JUISI H3YUCHUS XHUMHHU, HAa 0a30BOM YPOBHE
cpennero oOmero oopasoBanusi, coctariseT 102 gaca: B 10 xmacce — 34 gaca (1
yac B HeJzento), B 11 kimacce — 68 yac (2 yaca B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeT opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHbIE TTo10)KeHU. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o KinaccUpUKANNM OpPTaHUYECKUX BemiecTB. HoMmeHkmaTtypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPTaHMYEeCKHUX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIESCTB, HAOIIOICHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psa. MeraH M 3TaH —
MPOCTEUINNE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psl. DTUIICH U MPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U PUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), OJyYEHUE U IPUMEHECHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, u3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYUYEHUE U TpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsSl U HUMPOBAHUS), NoOdyuyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IOMyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTalUTH4eCKuil), mnuposu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yToJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHMs BEUIECTB U HUX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyKOB W PE3UHBI, KOJUIEKLHU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPOU3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOIyYEHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA WJIM MPOJIYKTA PEAKIIUU 0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue U XUMHUYECKHME CBOMCTBA (peaklMh C AaKTUBHBIMU METaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpEHHE), MpuUMeHeHue. BoIopoaHbIe CBS3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHO A 1 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaroMHbple  CHUPTHL. DTUJEHTJIMKOIb W  T[JIMIEPUH: CTPOCHHE,
dbuznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJECWCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilds Ha MHOI0aTOMHbIE CHUpThl). [lelicTBue Ha
opraHu3M uesoBeka. [[pumeHenue riuiepruHa u 3THIICHTJIMKOJIS.

deHos: CTpOCHHWE MOJIEKYJbl, (PU3NYECKne ¢ XHUMHYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIeruj, —aleTalblIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIIH), TIOJyYCHUE U PUMEHEHNE.

OnHOOCHOBHBIE TpeJeNbHBIC KApOOHOBBIE KHUCIOTH. MypaBbpHHAS W
YKCYCHasl KHCIJIOTBI: CTpPOEHHE, (PU3UYECKHEe U XMMUYECKHE CBOWMCTBa (CBOWCTBA,
oO1ue Juist Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. MbljIa KaKk COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Cnoxxsuble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uuponus
cinoxHbIX 3¢upoB. Kupsl. ['ngponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTaB, KjaccuuUKaiuUs — yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KAaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepsl. CTpoeHrue Kpaxmana u
nuesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
IIPOBE/ICHHE, HAOJIIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToOMHbIX CHHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeicTBHe Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLIHUH MO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coequHeHus. Ousnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak npupoaHBIE BBICOKOMOJEKYJISpHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OenKkoB. XHUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHUsI BELIECTB WU MX MPEBPAILCHUI:
HaOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATYypalus OeNKOB IpU
HarpeBaHuy, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKYISIPHBIE COeIMHEHUS

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSS MOJEKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUs BELIECTB WU MX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanu3zannst MeXXnpeIMETHBIX CBA3€H IPU N3YyYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAy4YHbIX MOHATHH, TaK W MOHATHH, SBISAIOIIMXCA CUCTEMHBIMU JUISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHSA: SIBJIEHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PpALMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, HW30TONBI. DJIEKTPOHHAsS
o0oJiouKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHrs JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IIEKTPOHHAS] KOHPUTYpALUs AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucteMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [leprnoanueckord CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM M TEPHOJaM.
3Ha4YeHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajUuimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTopHsiil). Bomopognas cBa3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHN4YEeCKUX COCAMHEHU. Homenknatypa
HEOPraHWUYECKNX BEIIECTB. [eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass peakuus. Krnaccupukanuss  XUMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. XuMHYeckoe paBHOBecHe. DakToOpbl, BIUAIONIME HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextposmtrdeckas aucconuanus. CunbHbIe U ciiadbie dnekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUY.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
neMoHcTpanus Tadnun «llepuoanueckas cucrema XuMuueckux sneMentoB J[. U.
MeHneneeBa», U3y4eHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOOICHUE |
ONMUCaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE NIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BEUIECTB
C TOMOIIBIO YHUBEPCAJIBHOTO MHAMKATOpPA, PEAKIUMH HOHHOIO0 OOMEHa),
IIPOBE/ICHUE MPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramel.  Ilonoxkenne HemeraioB B Ilepuoanueckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriaepoza).

XUMUYECKHE CBOMCTBA BA)KHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbocdhopa, yriepoga U KpEeMHHSI) W MX  COCAUHEHMH  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IpruMmeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCIUHEHUM.



Mertamnel. 1lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHAX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWINMX METAUIOB (HATPHM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OO61ue cnocoObl moiyueHus: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUsI BEIIECTB WU MX MPEBPAILCHUI:
U3Yy4YEHUE KOJUIEKINM «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINHCAHUE JE€MOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurnlie 3amaqn.

Pacuéter maccel BemecTBa Wi 00BEMA Ta30B MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET NPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW M THIINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [loHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacrtaBnenuss 00 OOMIMX HAyYHBIX MPUHIHUIIAX M[POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHNIECTB M MATEPUANOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTEpUalibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepualibl sl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHsT W 3J0pOBbE YEJIOBEKA: NPAaBWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO UCIIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€d MNMpU  HM3YyYCHUH  OOmed
HEOpPraHUYeCcKOM XuMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBCHHO-HAYYHBIX TMOHATUH, TaK W TOHSTHHA, SBIISIOIMIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIH (PaKT, TUMoTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCU(pUKALM, MNEPUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PM3NUYECKHE BEITUYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcHhl.

TexHonorus: XuMu4yeckass MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHUAaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpelHero ooimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM  Jid
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOILIEro
o0pa3oBaHUs SBJISIETCA CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeamMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUUCKOW TPaKIAHCKOW WIECHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIMU K OOYUEHHIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIMMU LEJIOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSI MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJealaMHU POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TMpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarIMXcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeaAMETa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh ONBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
00y4aromuxcs Mo peann3aliy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHUCIE B
4acTu:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00SI3aHHOCTEH,
YBa)KEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH TPHU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPU aHATIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUS

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJEIUI0
OTEUECTBEHHON XUMUMU;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHU U MOCIEIYIOLEM
aHanu3e UH(POpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIACHHE M MOCTYNKH CBOMX TOBApHUIIECH C
NO3UIMIA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmnro/ieHns mpaBuil 0Oe30MacHOro oOpallleHuss € BELIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI WHAWBUAYaJTbHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEAEHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YaCTUE€ B PEIICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HU3YUYEHHIO MPOodeccHil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBAKEHHUS K TPYAY, JIOIAM TPyAa U PE3yabTaTaM TPYyAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHOH TpPaeKTOPUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0ATBFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTH)KEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAOLIEH
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3MPOBATh HEOIArOMPUSATHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4YHsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
OPAaKTHKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLLIECTBEHHOW MTPAKTUKHU;

NOHMMaHUA ClHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOLIeM MHUpPE Kak O €IUHCTBE IPHUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM [  COBPEMEHHOM
LIMBHIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYyJIBTYpbl, PEIIEHUH I100aIbHBIX IPOoOsIeM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUN
YCHEIHOr0 TpyJa M SKOJOTMYECKHM KOM(OPTHOM JKHU3HM KaKJIOro 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUsA CYLIHOCTH METOJOB
MO3HAHMS, UCIIONBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAaHUA UIA aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAlOIIero Mupa u
NPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHS JIeJIaTh 000CHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (JAKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMUYECKHE 3HAHUS IS
peleHust npo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyJAa B Pa3ludHbIX cdepax mpodheccunoHambHON

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeameTa «XHMHs» Ha
YPOBHE CpeIHETO 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYarONIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeHUpUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4JaroIInuXcs;
CIIOCOOHOCTh o0ydaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH U  PETYJISATHUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAIbHbIMHU Y4eOHBIMU Mo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LEIN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPHUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHYECKOU
peakuy — MpPU PEUICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
IIPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPENCTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUsS HAOIIOJaTh 32 XOIOM
poIiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
00001IIeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METO/I0B MTO3HAHUSI.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJCP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamM3upoBaTh WH(POPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTB;



(dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YeOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HMCIHOJB30BaHUS HMHPOPMALUOHHO-KOMMYHUKATHBHBIX
TEXHOJIOI'MH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CcpeAcTBa mpu padoTe ¢
XMMHMUYECKON HMHpOpMaALMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH el CTBUAMM:

3aJ1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJ€ Juajiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN Pe3yJbTaTOB IMO3HABATEIbHOU NIE€ATEIbHOCTH,
HOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl M0 HCCIEI0BAHUIO CBOWMCTB
U3y4YaeMbIX BEILECTB, peaju3alui yueOHOro MpoeKkTa u (hopMyarupoBaTh BHIBOJIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIECJOBAHMNA MYTEM COTJIACOBAHMS MO3UIMKA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OBgJlaieHHe YHUBEPCAJbHBIMHU PEryIITHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeMblii aJropuT™M ACUCTBUA Mpu
BBIMIOJJTHEHMM Y4YE€OHBIX W HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHNOCOO MX peHIeHHs C YYETOM IOIY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

[IpeameTHble pe3yibTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUsD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIeHUs MPAKTUYECKUX 3a7a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XMMHYECKHH D3JIEMEHT, aToM, DSJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJEPOAHBIA CKeNleT, (PyHKIMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YII€BOJOPO/IBbI,
KHACJIOPOX M a30TCOAEpIKAlIMe COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opraHuueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE IMOHUMAaHHS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BAXKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU TOHATHI,
YCTaHABIMBAaTh MX B3aMMOCBA3b, HCIOJB30BATh COOTBETCTBYIOIINE TMOHATUS TPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OPraHUYECKUX COeTUHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XHMHUYECKYH) CHMBOJMKY JUIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON)
(GopMyJl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKlui,
M3rOTABIUBATH MOJEIH MOJIEKYJ OPTraHMYECKHX BEIIECTB AJI WIUIIOCTPALUM HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHaBIMBATH INPUHAMIEKHOCTb H3YUEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEAEIIEHHOMY
KJaccy/Tpymmne CcoequHEeHuN (YIJIeBOLOpOJbl, KHCIOPOJ U a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJICKYJISIDHbIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAUTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BEILIECTB (ITWJIEH, IPOIWJIEH, AalleTUJIEH,
ATUJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, auerajibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCJIO0TA, IJIF0K03a,
bpyKTO3a, Kpaxmai, HeJUTI0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOW CBS3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);



c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMWICH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTJIUKOJIb,
IJIMLEPUH, (EHOJI, alleTalbJIeru, MypaBbuHAs U YKCYCHAsl KHUCJOTHI, TJIFOKO3a,
Kpaxmad, IeJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
CeIpbsi  (He(dThb, NPUPOJIHBIA Ta3, Yyrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOIYKTa
peakuu 1O W3BECTHBIM Macce, 00bhEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOM 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPH MU3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEHIECTBAMH U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATH MPABUJIA MOJH30BAHUS XUMUYECKON
MOCYJIONM W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEIL[ECTBAMU B COOTBETCTBHM C MHCTPYKUHSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MMPY HArPeBaHUH, MOJyUICHHE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KauyeCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHMM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpalleHuH C
BEIIECTBAMH H J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPEICTABISATh PE3yIbTATHI
XUMUYECKOTO 3KCIEprMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOMU
uHdopmaruu, aTepret u npyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica mnokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUS HX BPEIHOTO BO3JAEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX ¥ CHA0OBUISIIUX OOYYaIOIMMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmyL.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUs Kypca «OOmass u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoAsl, B (QOPMUPOBAHUU MBIIUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pellIeHUs] MPAKTUYECKHUX 3a/1a4
U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIINe MOHATUS (XUMUYECKUA 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KkoBaJieHTHAas1, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUNM, PaCTBOpP, DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOM peakUUy, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON aucconManuu, nepuoanyeckun 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLECHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYEHUH M O€30MMaCHOM HCIOJIb30BAHNN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B ObITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE NMPU3HAKU TOHSATH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMNMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY JJisi
cocTaBieHus (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblid ra3, YIJIEKHCIbIM ras, aMMHAK, TaméHas
U3BECTh, HETALIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAs) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISApHAasd,
WMOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBIUBATh MPUHAIEKHOCTb
HEOPTaHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTaINY, «3HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHU
10 IIEpUoIaM | rpyrmaM llepuoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB Jl. U.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMU T10
pa3Iu4HBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIIUX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
peaKiMK, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHHS PEAKIMM pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS PEAKIM HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYLIHOCTb  OKHUCIHUTENIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKLNN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSTH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakLuyu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIIEHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHHs CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAWUTH BBIYHCICHHUS C HCIOJIb30BAaHHEM
MOHSATUS «MaccoBas JOJisl BEIIECTBA B PacTBOpeE», OOBEMHBIX OTHOILEHUHN Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA UM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 Y4acTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOATh MpaBMiia MOJb30BaHUS XUMUYECKON
nocyAoi M J1abopaTOopHbIM OOOpYJOBaHMEM, a TaKKe MpaBuia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa3loKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJn3aTopa,
ONpE/AENIEHuE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaKlvy,
peakuu MOHHOTO OOMEHa, KA4eCTBEHHbIE pEeakiuu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtannel») B COOTBETCTBHM C MpaBWIAMH TEXHUKH
0e30macHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYAOBAHUEM,
OPEICTaBISITh pPE3yJbTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKUil U (OpMyIHMpOBaTh BHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMaIMIO, IMOJYyYaeMyl M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, IHTEpHET U ApYyTux);



chOpMUPOBAHHOCTh ~ YMEHHH  CcOOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOLIEH IMPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTh Ha mnpumepax cmocoObl YMEHBIICHHUS WU
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHKU3M YEJIOBEKA;

JIs 00y4YaroUuuXcsi ¢ OTPAHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaATh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYECKUX

bopmy.
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