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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o0mero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHoro mnpeamera «Xumusi» B oOpa3oBaTelbHBIX opraHu3zamnusx Poccuiickoii
denepanyy, peamu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHUN «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
®eneparuu Ha niepuoa a0 2025 ronma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoNepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, OJIy4yaeMoe BBIITYCKHUKAMH
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peau3alv  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHUX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo oOOpa30oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4yeJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. Peammsyercss Xummueckoe oOpa30BaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero 0Opa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHMHSA», COJIEPKAHHE M TIOCTPOCHHE KOTOPOro OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HU OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/aHME IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XMMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjcHa Ha pELICHUE
rn00anbHBIX MPOOJEM YCTOWYMBOILO Ppa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIMUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMa, HPOJOJDKEHUS
o0pa3oBaHMs B Pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW U3 OONIEH XUMUM) U
OpraHn4eckon xumuu. GOopMUPOBAaHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOIoo0Opasus
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHAa B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOHW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHHH BemecTB. CBeeHUss 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHUM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEOUHEHHH. B Kypce OpraHnyecKoM XUMHM IIOJIYy4YalOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B HpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuadl u (AaKTOJIOTHMUYECKHE CBEIACHHS O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» OOYyYaroIIMMCS TPEAOCTABISIETCS. BO3MOYKHOCTh OCO3HATh 3HAYEHME
NEPUOANUYECKOTIO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX IO3MULIMM,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
o0o01aromIeit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccoB
3IIEMEHTAMHU COJACPKaHHs, WMEIOUUMH KYJIbTYPOJOTHYECKHUI U TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHOM W TNMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMMHH, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS] 3HAHUM, pEIIEeHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS] OPUEHTHPOBAHO  Ha
dbopMupoBaHrUEe y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMAaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro M
OpraHUYEeCKOTO0 MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (aKkTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaKk)ke MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepUaIOB.

B nmnmane pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHUA U COLMAIM3aLUU
0o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COJIEp’)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEOIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENbHOCTU: PpEIICHUS TNpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJI MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIEOBATEeNIbCKON NEeATENIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHusi XMMUM Kak Ha YpOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeNbHOM XapaKTEPUCTUKU LeNeld HU3y4eHUs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUsI TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XHMMHYECKHX 3HAaHUHA KaKk BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TOHWUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCHUS
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromHs B
NpErnolaBaHiy  XWUMHM B OOJIBIICH  CTETMEHW  OTHAETCA  MPEINOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3alliy, BIAICIOIIETO HE
HaObOpoM 3HaHWH, a (YHKIMOHAIBLHOW T'PaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMHA aKTUBHOTO TIOJTYYCHHUS! 3HAHWUW M MPUMEHEHUS WX B PEaJbHOW KU3HU
JUTSL pETIIEHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ ATUM Tpu M3YYCHUHM TpeaMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKE LIEIH U 3a]]a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM ITUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHCHHUEM;

dbopmupoBaHHe y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi PA3IUYHBIX BHJIOB
JeSTEIIbHOCTH: PelIeHusl mpo0jeM, TToNcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOJUMBIX IS TPUOOPETCHHsI OMbITa AEATENbHOCTH, KOTOpas 3aHHUMAacT
BXHOC MECTO B T[O3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA
DKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CHOCOOHOCTEHN 00yUaIOIUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUH VISl TIOWCKA U aHann3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COJICPIKAHMS,

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpaBJIEHHOCTH XWUMUH, €€ BAXKHOM POJM B PEHICHUH TI00albHBIX MpoOsieM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAYyIHBIE
IPEIMETHDY.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefienio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMUM

[IpenMer opraHnueckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTEpHATOB. Te€opus CTPOEHUS OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHHI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCKHUX BemecTB. [omonorus, wu3zoMepus. XuMU4YecKas CBSI3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCaHNUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJyYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. ITUIICH U MPOMUIEH —
MPOCTEUINNE TPEICTABUTENN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJTYyYEeHUE U TPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AlIETHIICH
— MPOCTEHIIMA TpeICcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUe WU
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMSI, TAJJOTCHUPOBAHUS, THIPATALINH,
TOPEHHUS ), MOJyUeHUE U IPUMEHECHHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, uaudeckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
IEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaauTHdeckuil), nuposnus. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB UM PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PAabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Brbluucinenuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, o00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WMJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WIJIH MPOIYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEeHuEe. BomopoaHbie CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL. ODTUJIEHIJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasl peakllds Ha MHOI0ATOMHbIE CcHUpThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHenue ruiepuHa U 3THIICHTJIMKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbaeruja, aleTalbIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyUYCHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIC KHCIOTB. MypaBpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Ui Kjacca KUCIOT, peakius 3TepuduKanum), mojlyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEN BBICIIMX KapOOHOBBIX
KHUCIIOT. MpIla Kak COJTH BBICIIIMX KapOOHOBBIX KHCIIOT, IX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uupoinus
coxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PeaKIUs C HOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJA
okcuapoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bobluucinenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4Y€HHE aMMHOKUCIIOT. [lenTuabl.

benku kak mnpupoaHBIE BBICOKOMOJEKYISApHBbIE coeAuHeHus. llepBuuHas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHuU, LIBETHHIC PEAKIIUU OEIIKOB.

BbicOKOMOJIeKY ISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUN —
MOJIUMEPU3AITUS U TTOJUKOHICHCAIHSL.

DKCHepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpenMeTHBIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W TOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIus, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepabl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpPOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanyueckoi CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMHUYECKasi CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuenTtopHsiil). BomoponHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecrBa MOJEKYyISIpPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IEIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux sneMentoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMIETOK, HAOIOICHUE |
OTMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPENEIICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO0 OOMeHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUID.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUHWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB [I. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Mertamnel. Ilonoxxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO1ue cnocoObl moiyuyeHus: MeTawioB. I[IpuMeHeHue MeTaljioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUEe KOJUIEKIMH «MeTamibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3ajad, HAaOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrbie 3agaun.

Pacuérel maccel BemiecTBa Mo 00bEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW U TMHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuaiabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmHKa,
MaTepuaiibl JIJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE WU MHUHEPAJIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuia 0E30MaCHOTO HCIIONB30BAHUS MPEMApaTOB OBITOBONM XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3YYeHUHW  OOmIeH U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIe MOHSTHUS: HAy4dHbId (pakT, rumoTesa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



duzuka: MaTepus, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHUE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMameBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarmMMUCS TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTrcTBUM C CUCTEMHO-IEATENBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro
o01ero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUHUCKOW TPaKIAHCKOW HWIECHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[E]TN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHHUS MpeaMeTa «XUMHS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH Y  TPaBWIAMH  TIOBEJEHUSA, CIHOCOOCTBYIOIIUMH  MpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarmmXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTMBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
OPUMEHEHUS XHWMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHHSI HAyKH €CThb pe3yJsIbTarT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHMS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBApHUIICH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE TMOCIEACTBUNA ITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELIECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHHA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YINOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU II€JIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSIHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU IS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4yusl Pa3BUTOTO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NpAaKTHKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeModoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHus e€ poiud B
GbOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHnusl 00 OKpyKarolleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHYECKOM HAMNPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U OSKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEero MuUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust npobsieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3inyHbIX cdepax mpodheccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEeHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATIBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOy4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIBHOU MTPAKTHUKE.

MertanpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaThL  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpENETATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUH 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMpPATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUUYECKOU
peaklMy — TMpU PEIIeHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3a]1ad,
IIPUMEHSTh HAa3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuui;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAaHUA U  IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 33 XOAO0M
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISATH OOOCHOBaHHBIM OTYET O MIPOJIEITaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE IMOCOOWS,
pecypcbl lHTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPENIENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  TpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON MH(pOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpPbl, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C TPE3CHTAlMell pe3yJbTaTOB IMO3HABATEIBHON J1E€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON pabOThl MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHHM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ IeNd U 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUM Y4e€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C YYETOM IIOIY4YEHMsI HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKUX PEAKIHUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHM B TIO3HAHUM SIBJICHUHN



npuponbl, B (HOPMHpPOBAHMHM MBIIUIGHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIue MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpall€HHas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKal, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUH psiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE INOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XHEWIIUX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
OMNMCAaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS] MOJICKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKMX BELIECTB ISl MIUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAEeIIEHHOMY
KJaccy/Tpynmne CcoequHEeHuM (YIriIeBOIOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACJBHBIX OPraHMYECKUX BELIECTB (STWIJIEH, MPOIUJIEH, AalETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, (opMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAMHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOPpMUPOBAHHOCTh YMEHHUS TPUMEHITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMICH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHUKHU YTIIEBOJAOPOTHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOAHBIX
BEIECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYECKON
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIIOTHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, TIOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH NpU OOpallleHuH ¢
BCIIECTBAMH W JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KUBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAlIEHUsT HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsl 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBUASIIUX OOYYaIOIUXCSA: YMEHHUE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAbsl, B (POPMUPOBAHUU MBIIUICHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJISPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
IEKTPONIMTUYECKON aHcconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIB30BaHNU BKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHU BBISABIATH XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X MPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMA, TUPUT U JIPYyTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX pACTBOPaX HEOPraHUYECKHUX
COCIMHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «IHEPTreTHUUECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUN
0 IIepruoIaM | rpymmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
b dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 0OPaTHMOCTU
peaKkiMy, y4acTHIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUnUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  PacKpblBaTh CYIIHOCTb  OKHUCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLIUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce UM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEMJIOBOIO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUIa MOIb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TaKKe IMpaBuUia OOpaleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIbITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
IKCIEPUMEHT (Pa3l0oKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeZeNIEHue CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHMBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylnbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtamnel») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
Oe3omacHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1aDOpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBIATh PE3YJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIUX PEAKIUl W (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHHUS WU
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIMUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.
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