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IosicHuTeILHAA 3aANNCKA

[Iporpamma mnoOo XuUMHM Ha YpPOBHE CpeAaHero oomiero oOpa3oBaHUA
pa3pabotana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K PE3yJIbTaTaM OCBOCHHS
dbenepanpbHONl  00pa30BaTEIIBHOW IPOrpaMMBbl CPEIHETO OO0IIero o00pa3oBaHUs
(®OIT  COO), mnpeacraBmeHHbix B denepadsbHOM  TOCYJAPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Qdenepauuy, peaqu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MIPOrpPaMMblL, U
OCHOBHBIX TonokeHnit «Ctparerun pa3BuTus BocnuTaHus B Poccuiickoi
®denepanuu Ha niepuoa 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/MOB K pa3pabOTKe MPOrpamMmbl MO XUMHUHU, K ONpE/IeIECHUIO
oOuielt crpareruy 00y4deHus, BOCIUTaAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEeICTBAMU
yaeOHoro npeamera «Xumusi» mis 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuenryainbupie mnojioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpPeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MoJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3AIMK, SBJISETCS HEOTHEMJIEMOM YacThi0 UX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
IEJIOCTHOM CHCTeME XHUMHUYECKOro O00pa3oBaHUs. T IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYIbTYPHI
YelioBeKa, a TakKKe OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
00yyYaroluxcsl Ha YPOBHE CPEJIHETO OOIIero oOpa3oBaHUs CpelICTBAMU Y4E€OHOTO
npeamera «XUMHS», COAEpPKaHUE U IOCTPOEHUE KOTOPOrO ONpPEAEIICHbl B
nporpaMMe MO XUMHUHU C Y4ETOM CHEUU(PUKH HAYKU XUMHUHM, €€ 3HA4YCHUs B
MO3HAHWUW TIPUPOJBI U B MaTEPHAIBHOW XU3HU OOIIECTBA, a TAKKE C y4ETOM
o0IIKUX IeJed W TPHUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO pOJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIMOHATHLHOTO HAYYHOTO MBIIIICHHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaloIIeM MHUpE KaK O €IMHCTBE
OPUPOJBI U YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHMS
BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIErO0 MHpPA, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH O0JIaCTSIMH MPUMEHECHUSI.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XHMHs CTala
HEOTHEMJIEMOI YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
Tpylla U >KU3HU Kaxaoro uieHa obOuiectBa. CoBpeMEHHass XUMHUS KakK Hayka



co3yjiaTelibHas, KaK HayKka BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
ro0agbHBIX MPOOJIEM YCTOWYMBOTO pA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKO, MUIIEBOM, IKOJIOrMYECKON 0€30MaCHOCTH U OXPaHBbI 3/10POBBS.

B coorBercTBHM € OOIMMH LEISIMU W TNPUHLUUIAMH CPEIHEro OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YE€HHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYKD WM JJs  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, IPOJOJIKEHUS
0o0pa30BaHusl B pa3IMYHBIX 00JIACTSAX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsaomuMu  npeamera  «XUMHs»  SBISIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmas W HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpPKaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHUI 10 HEOPTaHWYECKON XMUMHUH (C BKIIOUEHUEM 3HAHUM U3 00IIeld XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPU U3Y4CHUU
npeaMera O0eCHeurBaeT BO3MOXHOCTb PACCMOTPEHHS BCEro MHOr000pasus
BELIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckass XuMusi» c()OpMHUpPOBAHA B MpOrpaMMme IO XUMHM Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YyYEHHIO Y4YeOHOro Marepuaia u oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ompeaenEHHBIX
TEOPETUYECKUX YPOBHiIX. Tak, B Kypce OpPraHMYecKod XHUMHUM BEUIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUM, a TakKKe Ha YPOBHE CTEPECOXUMHUYECKMX M IJIEKTPOHHBIX
OpEICTaBICHUd O CTpoeHMH BemecTB. CBeneHuss 00 H3yd4aeMblX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUMHEHUU. B Kypce OpraHnyeckod XUMHM II0JYy4arOT pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs MEpBOHAYAIIbHBIC
IPEICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX NPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

ITon HOBBIM yrioM 3peHHs B mpeamere «XuMus» 0a30BOro YypOBHs
paccMaTpUBaeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro oOlIero oOpa3oBaHus
TEOpETHUUECKHi MaTepuan U (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMHYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHudeckas
XUMHUS» OOYYarOIIMMCSl TPEAOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
HNEPUOIUYECKOr0 3aKOHAa C OOILETEOPETUUECKUX U METOIOJOTHYECKUX IMO3UIUH,
rIy0oXe TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0maroiie 10 00BSICHAIONIEN 1 MPOrHO3UPYIOIEH.

Envnas cucrema 3HaHMM O Ba)KHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUU,
CBOMCTBax M NMPUMEHEHUH, A TAKXKE O XUMHUYECKUX PEAKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 ximaccos
AJIEeMEHTaMH  COZEpP>KaHUs, WMEIOIIMMH KYJIbTYPOJIOTMYECKUA U TMPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBSI3M XHMHH C
JAPYTMMH HayKaMH, pacKpbIBalOT €€ poiib B IO3HABATEIbHONM M MPAKTUYECKON



JESTENbHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXXEHHUS K Ipoleccy
TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHMMHEH, KPUTHUYECKH OCMBICIMBATh WH(GOpPMALUIO U
IIPUMEHATh €€ [JIs [ONOJHEHUsS 3HAaHWUW, PpELUICHUS WHTEIUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIEeI0BAaTEIbCKUX 3a7a4.B nenom conepkanue yueOHOro
npeaMera  «XHMHUA»  JTAHHOIO  YPOBHA  M3YYE€HUSI OPHEHTHPOBAHO  Ha
dbopMupoBaHuEe y 00Yy4YaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI /I TMOHUMAHUSA
¢unocopckux HIEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHHUYECKOro U
OpPraHUYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTh MPUPOAHBIX SBICHUW NYTEM OKCIEPUMEHTA U
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (DakKTaMHU U  TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaK)Ke Mpo0seM cOepeKeHUs] SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mnnane pemeHus 3agad BOCIMTAHUSA, PAa3BUTHS W COLIMAIM3ALAU
0o0y4Yaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU MOAXOAbl K OMNPEEeTCHUI0
COllepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeaycCMaTpuBalOT (QopMUpoBaHUE
YHUBEPCAJIBbHBIX y4YEOHBIX JCHCTBUNA, HUMEKOIUX 0a30BO€ 3HAYEHUE s
pPa3NUYHBIX BHJIOB JICATEILHOCTU: pEIIeHUS TMpoOjieM, IOUCKA, aHaiu3a |
00paboTku nHGOpMaALIUK, HEOOXOAUMBIX JIJII IPUOOPETEHUS OMbITA MPAKTUYECKOM
Y HUCCJIEN0BATENBCKON JIESITEIbHOCTH, 3aHMMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIETrO
o0Opa3oBaHus, TaK ¥ HAa YPOBHE cpeHero o01ero oopa3oBaHus, IPH ONPEACIICHUN
COZIEPKATENIbHOW XapaKTEpUCTUKU LEJed H3YyYEHUs NPEAMETAa HAIPABICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIIMOHHO TMpHU3HAETCS (POpPMHUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPaKTUYECKON
NEATENIBHOCTA YEJIOBEKA M KAaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJUYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIE N3y4YEeHUS
peaMeTa SIBJISIETCS BIIOJIHE OMPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIENSAMHU H3Y4YEHHs MpeaMeTra
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBastOTCA:

e (opMHpOBaHME CHUCTEMbl XHMHYECKMX 3HAHUW KaKk  BaKHeWIen
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPAa, B OCHOBE KOTOPOW
JeXaT KIIOUeBble TOHSTHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHME f3bIKA HAYKH, YCBOCHHE W TMOHMMAHHE CYUIHOCTH JIOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHYECKUX SIBJICHUM,
VMMEIOIINX MECTO B PUPOJIE, B IPAKTUYECKOMN U IMOBCEAHEBHOM KU3HU,



e pa3BUTHE YMEHUH U CIOCOOOB NEATEIBHOCTH, CBSI3AHHBIX C HAOIIOJEHUEM
U OOBSCHEHHMEM XHMHYECKOTO OHKCIIEPUMEHTa, COOJIOCHUEM MPaBUI
0e30macHOro oOpaIieHus ¢ BEIECTBAMH.

Hapsiny ¢ sTum, copepxatenpHasi XapakKTepUCTUKA IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMme 1o XMMUM YTOYHEHa U CKOPPEKTHPOBaHAa B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. Ceroans B
OperoJaBaHud  XUMHH B OONbIIEH CTeNmeHH OTAAETCS  MpeArnouTeHUe
NPaKTHYECKOH KOMITOHEHTE COJIep)KaHusi OOy4YeHHs, OpPHUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeIbHON OpraHU3allMK, BIIAJICIOIIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMU H
YMEHHUSMH aKTUBHOTO TOJyYEHHUs] 3HAHWA M MPUMEHEHUS MX B PEaTbHOU >KU3HU
JUIS pelIeHus] MPaKTUYECKUX 3a7au.

B cBsa3u ¢ 3TUM npu u3ydeHMH MpeaMera «XUMHS» JOMHHHUPYIOIIEe
3HaYCHHE MPUOOPETAIOT TaKKE IENIN U 33]]a4H, KaK:

ajanranusi 00yJaromMxcsi K yCIOBUSIM JUHAMUYHO Pa3BUBAIOILErOCs MHpA,
dopMupoBaHME  MHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY HPUHATHUIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIIMsIX, CBA3aHHBIX C BEIIECTBAMU U MX
PUMEHEHUEM;

¢opMupoBaHue y OOYyYarOIIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIINI), WMEIOIINX YyHHUBEPCATbHOE 3HAYCHHWE JIsi PAa3IMYHBIX BUIOB
JIESITENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKu MH(OpMAaIUH,
HEOOXOAMMBIX JJIsI TMPUOOPETCHHS ONbITa JEATEIBHOCTH, KOTOpas 3aHHMAaeT
BaXHOE€ MECTO B TMIO3HAHUM XHMHH, a TaKKe [UIsI OIEHKA C TO3UIH
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTAHMU3M UYEIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH I MOUCKAa U aHajau3a y4eOHOU u
HAY4YHO-TIOMYJISIPHON MH(pOpMAIIH XUMHUYECKOTO COJIeP KaHMUS,

(dopMupoBaHuE U pa3BUTHE Y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HAOJIIOAATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOJIMMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U MPOBEACHUU
XUMHYECKOI'0 SKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcsi YOSKIAEHHOCTH B T'yMaHHCTHYECKOU
HANpaBIECHHOCTH XUMHH, €€ BaXXHOW pPONM B PEIICHUU TIO0AIBHBIX MNpoOIeM
paIMOHATBHOTO MPUPOIONIOIH30BAHUS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MNPUOOPETEHUs OIbITa
UCTIONBH30BAHUS TONYUYCHHBIX 3HAHWWA [JIS TPHUHITHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBJICHUSIMHU.



B ydyeOHOM ImaHe cpemHero oOIero oOpa3oBaHUS MPEAMET <« XHUMHS
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpenMeTHON oOnactu «EcTecTBeHHO-HAyIHbBIC
IIPEIMETH.

OO6miee yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, HA 0a30BOM YpPOBHE
cpemHero obiiero oopaszoBaHus, cocrapisier 68 yacos: B 10 kmacce — 34 4aca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezeno).



Conepxxkanue yueOHOro kypca « XumMus»
(o rogam o0y4eHus)

10 xnace

Opranuyeckass XuMus

Teopernueckne 0CHOBbI OPraHMYeCKOl XUMUM

[Ipenmer opraHn4ecKol XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MATEpUAIOB. Teopusi CTPOCHUST OPraHUYECKHX
coenuuenuii A. M. byTtiepoBa, e€ ocHoBHbIE nonoxeHuss. CTpyKTypHbIe (HOpMYIIbI
OpraHMYecKux BemecTB. ['omoinorus, wu3omepud. XHUMUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBienne o KiaccupuKaluu opraHuYeckux BemiecTB. HoMeHkmaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpPUBUAIbHBIC Ha3BAHUS
BOKHEUIINX MPEACTABUTENEH KIIACCOB OPraHNYECKHUX BEILIECTB.

DKCNEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB M WX MNPEBPAILLCHUI:
O3HAKOMJICHHE C O00pa3laMu OpraHUYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIECTB, HAOJIOJCHUE U
ONMCAaHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAaHUYECKHUX BEILIECTB
IpU HarpeBaHuu (TUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
MPOCTEHIINE MPEACTaBUTEIN aJKaHOB: (U3MYECKHME M XHUMHUYECKHE CBOWMCTBA
(peakuuu 3amMenieHus W TOPEHHUs), HAXO0XJICHUE B MPHUPOJAE, IOJy4eHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSA. DTWIEH U MPONUJIEH —
IPOCTEUIITNE TPEICTABUTEIN AaJKEHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THApPATAIMH, OKHUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Ankaauensl: OyragaueH-1,3 u MmeTunOyraauen-1,3: cTpoeHHE, BaKHEHIIHME
XUMUYECKUE CBOMCTBa (peakius nonumepusanuu). [lonydeHne CHHTETHUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTMYECKUM Psifl. ALICTHIICH
— TMPOCTEUINUNA TIPEICTABUTETh AaJKMHOB: COCTaB, CTPOCHHE, (U3MUECKHE U
XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHUS, rajlOreHUPOBAHMS, THAPATALINH,
TOPEHUSI ), TIOJTyYCHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (GU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TajJoreHUPOBaHUS U HUTPOBAHUS), MOJyUYCHUE U TpUMEHEeHue. 10.1you:
cocmas, cmpoenue,  uauyeckue U  XuUMUveckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOayYeHue u npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTHMueckas CBs3b MEXAY YIJIE€BOAOPOAAMH, NPUHAMICKAINUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKHM YriaeBOAOPOAOB. lIpupomHbpii ra3 u IMOIyTHBIE
HedTsaabie ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEeperoHka, KPEeKUHI (TePMHUYECKUM, KaTaluTU4YecKui), mnupoius. I[IpomykTsr



nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN
yTOJib ¥ IPOIYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpPEBPAIICHUMN:
O3HAKOMJICHHE ¢ oO0pasllaMy IUIaCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedtb» m  «Yromp», MOJACTHPOBAHHE  MOJIGKYJ  YIJICBOJAOPOJAOB |
rajoreHONnpPOU3BOJIHBIX, MTPOBEACHNE MPAKTUYECKON paboOThl: MOJyYEHUE ITUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérunle 3a1aun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOr0 BEIIECTBA WM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckKue coeTuHeHUs

[IpenenbHple OAHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
buzndecKkue U XUMHUYECKUE CBOMCTBa (peakiud C AaKTUBHBIMU METaIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHHUE), NpUMEHEHHUE. BoIopoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIeliCcTBME METAaHOJIa U ATAHOJIa HA OPTaHU3M YEJI0BEKa.

MHOroaromMHble  COUPTHL. DTWICHTJUKOIb W  TIHIEPUH: CTPOCHHUE,
bu3nveckue W XHMMHYECKHE CBOHCTBA (B3aMMOJEHCTBUE CO  IIETOYHBIMU
MeTajlaMi, KaueCTBEHHAs peakivsi Ha MHOroaToMHbIe cnupThl). JledicTBue Ha
opraHusM yenoeka. [[pumMeHeHne riauuepruHa U STUIICHTJINKOS.

deHoy: CTpoeHHE MOJEKYJbl, (U3MYECKHME U XUMUYECKHE CBOMCTBA.
Toxcuunocts enona. [Ilpumenenne Gperona.

Anbaeruapl U Kemouwvl. DoOpMaNbIETU, alETAIBIACTUI: CTPOCHHUE,
bu3nUecKre U XMUMUYECKHE CBOMCTBA (pEaKIMU OKHCIEHUS W BOCCTAHOBIICHWS,
KAueCTBEHHBIE PEAKIINH), IOJTYYCHUE U TPUMEHEHHE.

OIHOOCHOBHBIE TIpPE/C/IbHbIE KAapOOHOBBIE KHUCIOTh. MypaBbUHA W
YKCyCHAsl KUCIIOTHI: CTPOCHHE, (DU3NUECKUE W XMMHUYECKHE CBONCTBA (CBOICTBA,
o0Iue i Kjacca KUCJIOT, peakius dTepruduKaium), mojydeHue 1 NpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAasl KHUCJIOTHl KaK MPEACTABUTENIM BBICHIUX KapOOHOBBIX
KUCTOT. MbLIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxupie >(Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cnoxHbIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornyeckas
pOJIb KUPOB.

VYraeBoasl: cocTtaB, kjiaccuuKalmMs ~ yrieBoloB  (MOHO-, JOU- U
noyimcaxapuibl). I'JIF0KO3a — MPOCTEHUIINI MOHOCAXapHI: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (DU3UYECKHME W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE C
runpokcuom meau(ll), oxnciaeHne amMmuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHUE TJIIOKO3bl), HAXOXKJCHHE B MPHUPOJE, NMPUMEHECHHE,
ounonorunyeckas poisib. @orocunTe3. PpykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupojHeie noauMepbl. CTpoeHUE Kpaxmaia U
1neuoa03bl.  du3ndyeckue M XUMUYECKHE CBOMCTBAa KpaxMmana (THIPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).




OKCIEPUMEHTAIbHBIE METOJIbl H3YYCHMsI BEIIECTB M HX TMpPEeBpaIlCHUMN:
poBe/IcHNEe, HAOJIOICHNE W OIMHUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCJIEHUE 3TaHOJa
okcuniom Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOAECHCTBHE TJUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneicTBHE Kkpaxmana C HOJIOM),
IPOBECHUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérunle 3a1aun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOr0 BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxale OpraHnuecKrue COeIMHEHMUS.

AMMHOKHCIIOTBHI Kak aM(OTEpHbIE OpraHUYECKUE coelnHeHus. Puznyeckue
U XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mnpupoaHBIE BBICOKOMOJIEKYJISpHbIC coeauHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAS CTPYKTypa OEnKOB. XHMMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYeCTBEHHbIE PEaKIIMK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHS BEHIECTB W HMX NPEBpallCHUN:
HAOJIIO/ICHUE W ONHMCAaHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATypaIrus OEIKOB MpH
HarpeBaHWHU, IIBETHBIC PEAKIIUU OCITKOB.

BricokoMouieKyIsIpHbIE COeINHEHUS

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3AINHU, CPEAHSS MOJIEKYJIIpHast
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSI.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpEeBpaIlCHUN:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexrpeIMEeTHBIE CBSI3H.

Peanuzanus MeXXupeaMeTHbIX CBSI3€M IPU U3YYECHUHU OPTaHUYECKON XUMUU B
10 xmacce oOCyImIecTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHATHUI, TaK U MOHATUN, SIBISIOIIMXCS CUCTEMHBIMH JISI OTAEIIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCcu(UKalUs, NEePUOJIUIHOCTh, HAOIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE.

dusuka: MmaTepus, DJHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHUE
BEIIECTBA, (PM3MUECKUE BEIUYMUHBI U IMHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
¢dboTtocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (O€IKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).



I'eorpadusi: MUHEpabl, TOPHBIC MOPOJIbI, MOJIC3HBIC UCKOMAaeMbIC, TOILIMBO,
pECypCHI.

TexHOMOrusA: TMHIIEBBIC MPOAYKTHl, OCHOBBI PAIMOHAIBHOIO ITHTAHMS,
MOJOIIIAE CPE/ICTBA, JICKAPCTBCHHBIC M KOCMETHUCCKHE MperapaThl, MaTepralbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 kiace

OO01masi 1 HeOpraHuvdecKass XuMHUs

Teopernueckne 0CHOBbI XUMUH

XuMudeckui snemMeHT. AToMm. Sapo aroma, HW30TOMNBIL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH paclpeeeHus] dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIECKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u llepuoguyeckoil cuctemsl
xuMuudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XHMHUYECKHX 3JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEUIECTB IO TPYIIaM M TMEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbI XHMHYECKOM CBSI3U
(KOBaJICHTHAsI HETOJSIPHAsT U TOJISIpHAs, WOHHAs, MeTaJUIM4eckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBSI3M (OOMEHHBIM U  JIOHOPHO-
aKIenTopHelil). Bomopognas cBsi3b. BaneHTHOCTh. IEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MONEKYJSIpPHOrO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBONMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[Ionsatne o mucnepcHbIX cucTeMax. VICTHMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1071 BEILIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. ['€HETHMYECKas CBA3b HEOPraHUYECKHUX BEILECTB,
MPUHAISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peaknusa.  Knaccudukammss  XMUMHUYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MACChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUU IPU XUMHUUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIudHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOe paBHOBecHe. DakToOppl, BIUAIOIINE HA COCTOSHHUE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTponauTuyeckas aucconuanus. CuibHbIE U ciadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIasl, HEUTpaJIbHAs, IIETOYHAS.

OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBPAILCHUM:
neMoHcTpanusa Taomui «lleproamdeckas cucrema xuMuueckux siementoB . U.
MenneneeBa», U3ydeHUE MOJENeH KPUCTAUIMUECKUX PEMIETOK, HAOII0JICHUE U



OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHHE TIEPOKCHIA
BOJIOPOJIa B MMPUCYTCTBUM KaTAJIM3aTOPa, ONPEAECIEHNUE CPEIIbI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIUKATOpPA, PEaKIMd HOHHOTO OOMeHa),
MPOBECHUE MPAKTUYECKON paboThl «BiusiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pPEaAKLIUM.

PacuérHbie 3amaum.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUHH, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACU€Thl, PACU€Thl C HCIOJb30BAHUEM MOHSATHUS «MacCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckass XuMus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuommyeckor cucreme
xumMuueckux siaeMeHtoB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®uU3NYECKHE CBOMCTBA HEMETAJIOB. AJIJIOTPONUS HEMETAUIOB (Ha HpuMepe
KHCIIOpOJia, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriaepomsa W KpeMHUS) U HUX  COCIMHEHUH  (OKCHUJOB,
KHUCJIOPOJICOJEPIKAIIMX KUCIIOT, BOJIOPOAHBIX COSTUHECHUI).

[IprmeHeHne BaXKHEUIIINX HEMETAIIOB U X COEUHECHUMN.

Merannsl. 1lonoxenne meramnos B llepronnueckon cucreMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUYEK
atoMoB MetayuioB. O0mme gusnueckue cpoiicTBa MeTaoB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUUYECKUIN PSiJT HAMIPS)KEHU METaIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kalui, KaJblIUM,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUI.

OO6mue crmocoObl MoNydeHUss MeTauioB. [IpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MpEeBpaIlCHUN:
U3y4eHHE KOJUIeKIMU «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAIIJIOB, PEIICHHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJIEHHEe M ONUCAHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHMCTBUE THIPOKCHA ATIOMHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Uel, KaUueCTBEHHbIE PEAKIIMU Ha KaTHOHBI METAJLJIOB).

Pacuérnsie 3anaun.

Pacuérel maccel BemecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MU BEILIECTB,
pacu€Trhl Macchl (00bEMA, KOJIMYECTBA BEIIESCTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieueHUM 3KOJIOTHYECKOM, YHEPreTUYeCKON U THUILEeBOM
0€30MacHOCTH, pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJICHHOT'O
MOJIyYEHUS] BAXKHEUIINX BEILIECTB.



YenoBek B MHpE BEUIECTB M MATEpPUATIOB: BAXKHEWIIHNE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTepUalibl, KpacKH, CTEKIO, KEpaMHKa,
MaTepHaIbl JUIsl JIEKTPOHUKHM, HAaHOMATEpHaJbl, OPrAaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

X¥UMHUS U 310pOBbE YEIOBEKA: IMPABUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MacCHOr0 MCIOJIb30BaHUS MpenapaToB OBITOBOM XUMHH
B IIOBCETHEBHOM KU3HH.

MexnpeIMeTHbIE CBS3H.

Peanuzanmst  MeXNpeAMETHBIX  CBsSI3€d NOpH  H3ydyeHUH oOwmed u
HEOpraHM4eCcKo XUMHM B 11 Kiacce ocyliecTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHH, Tak U TMOHATUH, SBISIOLIUXCS
CHUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCcTBEHHO-HAy4YHbIE MOHATUSA: HAay4HbIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CHUHTE3, KIacCU(PUKALUs, TIEePUOJIUYHOCTb, HaOII0IEHNUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBICHUE.

dusnka: MaTepusi, IHEPTHUsl, Macca, aToM, DJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
U30TOIl, PaINOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUNA YPOBEHD, BEUIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHUE BELIECTBA, (PU3MYECKUE BETUYMHBI U €JUHMIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorusi: knerka, opraHu3M, OJKOcHcTeMa, Ouocdepa, Makpo- H
MUKPODJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpraHU3ME.

I'eorpadusi: MuHepabl, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAaEeMbIE, TOILIHMBO,
pecypchl.

TexHOIorusa: XMMHUYECKAsT MPOMBIIUIEHHOCTb, METAJLIYPIUsl, IPOU3BOJACTBO
CTPOUTENIBHBIX MAaTEPUAIIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIMIIEBAS
IPOMBIIUIEHHOCTh,  (papManeBTHUecKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX MPENnaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAIIOB,
AJIEKTPOHHAsS NIPOMBILIIEHHOCTh, HAHOTEXHOJIOTUH.



Ilnanupyembie pe3yJibTAThI OCBOCHUS Y4eOHOI0 npeamMera « XuMHs»
Ha 02a30BOM YpOBHe

JINYHOCTHBIE pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
oOy4YarolmMUMHUCs TporpaMM CpeaHero ooOImero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckol OCHOBOWM s
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-AESATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHE OO0YYAIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HUIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHUIO;

HaJIMIMEe MOTUBAIINHU K 00yUCHHIO;

1[€JICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOESXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UICTOPUUECKUX TPaAUIM 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh U CHOCOOHOCTH OOYyYaromIMXcs pPYKOBOJCTBOBAaThCS B CBOEH
JESATETbHOCTU 1EHHOCTHO-CMBICTIOBBIMUA yCTaHOBKAMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJIM4YMe MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeameTa «XHUMHS» JTOCTUTAKOTCS B
€AUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOI0 TPa)¥JAaHCKOro OOUIECTBAa, NMPUHATHIMHU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyJarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMera «XUMHUS» OTPaxaroT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M TMPAKTUYECKOW JesSTEIbHOCTH
O00yJaroIIMXcs MO peaqu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCTE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXXCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOILEHHI B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIBHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTHUKY W
apryMeHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUI0B YUEOHOM NesSTEIbHOCTH;



2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

[EHHOCTHOI'O OTHOILIECHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHON XUMUHU;

YBaXXEHUSI K TMPOLECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO JTOCTHXKEHHS HAYKH €CTh pPE3yJbTaT
JUTUTENBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WMHTEpECa U II03HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaju3e MH(POpPMAIIMU O MEPEIOBBIX JTIOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS,

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPaJbHO-HPABCTBEHHBIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHHUE U TMOCTYIKU CBOMX TOBApHUIIEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IMOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

MOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoieHUsT TIpaBWJI 0e30MacHOro OOpallleHWs C BeIeCTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYZAOBOM AEATEIBHOCTH;

NOHMMAaHMsI UEHHOCTH TMPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) TPYyA0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYyruxX BHUAAX
NEeSATENbHOCTY;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEHICHUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpeca K MPAKTUIECKOMY M3Y4YEHHUIO MPOGECcCuil pa3IudHoOro poja, B TOM
YuCJie Ha OCHOBE TPUMEHEHHUS IPEAMETHBIX 3HAHUM M0 XUMHUHU;

YBaXXEHUSI K TPYY, JIIOJSM TPYy/Aa U pe3yJibTaTaM TPYJ0BOM JeATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUHU
oOpa3zoBaHus, Oynyiieil mpodeccur U peaausaliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0TrN4eCKOro BOCIIMTAHMS:



9KOJIOTMYECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTWYECKUX NpoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOJTHON U COUAIBHON CPEBI;

OCO3HAHMSI HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIs
peLIeHsT BOMPOCOB PAlMOHAIBHOTO MPUPOAOIOIB30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIIIUX BpEI OKPYXKaroleu
NPUPOAHON Cpeie, YMEHUSI MPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAILIATH UX;

HaJIMYUs Pa3BUTOrO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIMbITa NEeATEIbHOCTH AKOJIOTUYECKON HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLHUAIBHOU
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHeUM(PUKM XUMHUM KaK HayKH, OCO3HaHUS €€ pojlud B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE NMPUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHWU TPOoOJeM COXpPaHCHUS
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3AlMKA: B €€ TYMAaHHCTUYECKOM HANPABICHHOCTH M BaXHOW pOJIUA B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUU TI00aJbHBIX MTPOOIEM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOW, DHEPreTUUECKOM, IUILIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOM(OPTHOM >KHM3HU KaXIAOro ujeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTU: IIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJIydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHHUS SIBIICHUN OKPYXaIoIIero Mupa u
MPOUCXOIAIINX B HEM U3MEHEHHUM, YMEHUS JIenaTh 000CHOBaHHBIE 3aKJIFOUECHUS Ha
OCHOBE HayuyHbIX (DAaKTOB M HUMEIOIIUXCA JaHHBIX C 1EJIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO KCIOJIb30BaTh XUMHWYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON IEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIONYYEHHIO HOBBIX 3HAHMM 10 XUMHH B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJ/ia B pa3auvHbIX chepax mpodeccruoHaIbHOM
NEeATENbHOCTH.



MeTanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUSI y4eOHOro mpeamera «XuMus» Ha
YPOBHE CPEAHEro 0011ero o0pazoBaHus BKIOYAIOT:

3HaUYMMble A (QOpMUPOBaHUS ~ MHUPOBO33PEHUS  O00YyYaroLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAay4YHbIE MOHATHUS, OTPAKAOLINE
HEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIHUsl, SIBJICHUE,
npolecc, cUcTeMa, HaydHbI (DaKT, MPUHIINI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIEA0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBepcalbHble yueOHblEe JeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHbIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHOHAIBHOM
IPaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YyYaroIIuXcs;
CIIOCOOHOCTH o0yyaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCHUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEPCAJIbHbIC yueOHbIC
JICWCTBUSI B IO3HABATEILHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMU.

OBaanenne YHHUBepPCATbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeCTBUAMMU:

1) 0a30BbIe JIOTHYECKHUE 1efiCTBHS:

CaMOCTOATETLHO  (OPMYNHpPOBAaTH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENATh LEIH JEeSITEIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPHUH HX
JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTH C IOCTABIECHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aNMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB W
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh NPUYUHHO-CIEICTBEHHBIE CBSI3M MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIAYKTUBHbBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEUYUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBbIE) MOJIEH, PE0OPA30BBIBATH MOJIEIbHBIEC MPECTABICHUS — XUMHUECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiMu — TMPU PElIeHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe McCIIeI0BaTEIbCKUE 1eHCTBUSI:



BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB W XUMHUYECKHUX
peaKuunii;

dbopMyIHpOBaTh LIETU U 33]]a4l UCCIEI0BAHUSA, UCIIONIH30BATh MTOCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaue€CTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMSI THUIIOTE3bI 1O MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
mpoliiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIUpoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTENIHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

nprOOpETaTh OMBIT YYEHUYECKONW HCCIIENOBATEIBCKOW W MPOEKTHOM
JESITENbHOCTH, TMPOSIBIISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3NTMYHBIX HWCTOYHWMKAX WHPoOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpXKaHUs, CIPABOYHbIE MOCOOUS,
pecypcbl MIHTepHeTa), aHanu3upoBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
peACTaBICHUSA, KPUTHYECKHU OLICHUBATH e JIOCTOBEPHOCTh U
HETIPOTUBOPEUYUBOCTH;

dbopMyIHpOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
orbope wuHpOpMaIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpPMY  TIPEICTaBIICHUS
uHbopmaIu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIULbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3bIK B KA4yeCTBE CpeAcCTBAa Mpu padoTe cC
XUMUYECKOM MHGOpMaIMe: TPUMEHSATh MEXIpeAMeTHbIe ((u3udeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CpENICTBA
HATJISITHOCTH.

OBiaeHne yHMBEPCAJTbHBIMM KOMMYHUKATHUBHBIMHU JeHCTBUAMMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ/€ IUaora W/win
JUCKYCCUM,  BBICKa3bIBaTh  HUJeH, (OPMYJIHPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEIJIOKEHHON 3a1a4H;

BBICTYINATh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHOM J1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHU N
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Yy4aeMbIX BEILECTB, PeayIM3allui y4eOHOIo MpoekTa U (PopMyIMpoBaTh BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCIIENOBAaHUN MYTEM COIMIACOBAHMS MO3UIMNA B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHUSIMHU.



OBJy1ajieHNe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH J1eHCTBUAMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NESITENIbHOCTh, OINpeaenss e€ Lelu M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh NpejaraeéMblii aJIroOpuT™M JAEUCTBUH IpHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUSAX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH JI€ATENBHOCTH Ha OCHOBE CaMOAaHaIN3a
U CAMOOLEHKH.

IIpeamerHblie pe3yabTaThI
10 xknace

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOU KAapTUHBl MHUpPA, POJIM XHMHUU B IIO3HAHUU SBICHUU
Opupoabl, B (OPMUPOBAHMM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOMN ISl pElICHUs IPAKTUUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M MPUPOIHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAralOlIMe TMOHATHUS (XMUMHYECKHH JJIEMEHT, aToM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas]
CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpauléHHAas), MOJb, MOJISIpHAsS
Macca, MOJSIpHBIA OO0BEM, YIJIEPOIHBIM CKeJeT, (YHKIUOHAJIbHAS TpyIIa,
paguKai, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUNA P, TOMOJIOTH, YIVIEBOAOPOAbI,
KUCJIOPOZA M a30TCOJAEpIKAIIUE COCAUHEHUsA, MOHOMED, MOJHUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XMUMHHW; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXKallue B OCHOBE IIOHMMAaHUsA MPUYMHHOCTM M CUCTEMHOCTH XHMMHYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUM BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM NEATEIbHOCTH YEIOBEKA,

c(OpMUPOBAHHOCTh YMEHHUU BBISBIISITH XapaKT€pHbIE MPU3HAKU MOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHMS M IPEBPALICHNUN OPTaHUYECKUX COEAUHEHNN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
(GopMyn OpPraHMYECKMX BEIIECTB U YPaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTaBJIMBATh MOJEIU MOJEKYJ OPraHMYECKHUX BEIIECTB JUId WUIIOCTPALUU HUX
XMMHUYECKOI'0 ¥ MMPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUI0 K ONIPEACIEHHOMY



KJlaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ M a30TCOAEp Kallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHMS), JaBaTb WM Ha3BaHUS TIO0
cucremarnueckod HomeHkiarype (IUPAC), a Taxke NpPUBOAUTH TPHUBHAILHBIC
Ha3BaHWS OTAEITHHBIX OPTAaHWMYECKUX BEMISCTB (ITHIICH, MPOTMWICH, alleTHJIEH,
STWICHIJIMKONb, TIAUIEpUH, (eHos, (GopMmaybaerus], ameTaiblerus, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIO0TA, CTEAPUHOBAS KHCIIOTA, IJIF0K03a,
bpyKTO3a, KpaxmMa, HeJTI0I03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 115 00bICHEHHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChl BEIECTB;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTepU30BaTh  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3THMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, ATWICH, MPOIUJIEH, alleTHUJICH,
Oyranuen-1,3, merwiOyraauen-1,3, GEH30J, METaHOJ, 3TaHOJ, ATUJICHIJIUKOJb,
[JIAIIEpUH, (EHOJ, areTalbIerua, MypaBbUHAS M YKCYCHAas KHUCIIOTBHI, TJIOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsl KUCII0TA), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIONIUX XHUMHUYCCKHUX PEAKIUHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPH30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Ceipbs (He]Th, TPHPOAHBIA Ta3, Yroiib), CIOCOOBI WX TMepepaboTKu W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTWYECTBA HMCXOJHOTO BEIIECTBA MIIM TMPOJYKTa
peakIuyu 10 W3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIIHH );

c(hOpMHPOBAHHOCTh YMEHHH BIIaJIeTh CUCTEMOM 3HAaHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B XUMHUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOt0/IeHrne, U3MEpPEHNE, HIKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHUN B
KOHKPETHBIX KU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
nocyo u jJabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITOJHCHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MPU HArPEBAHWH, ITOTYyUEHUE
STWIIEHA M W3YYEHHE €ro CBOICTB, KAUeCTBEHHbIE PEAKIUHW OpPTaHUYECKHX
BEIIECTB, JE€HAaTypalus OEIKOB MPU HArpeBaHUU, I[BETHbIE pEakIMH OEIKOB) B
COOTBETCTBUHM C TpaBUJIaMU TEXHUKMA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1A0OpPATOpPHBIM OOOpPYIOBAHHMEM, TMPEACTABIATh PE3YJbTAThI



XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIUX
peakuii 1 GopMyIUPOBAThH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAILIMIO, TOJYyYaeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
uHbopmaruu, IHTepHEeT U ApyTrux);

chOpMUPOBAHHOCTb  YMEHHMH  cOOJtOAaTh  MpaBWia  AKOJOTHMYECKU
IeIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYIAOBOM JEATENHHOCTH B IEISIX
COXpPAaHEHMSI CBOETO 3/I0POBbS M OKPY)KarOUIEH MPUPOIHOW Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA >KUBBIE OPraHU3Mbl OMPEAEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAas cMbIci Tokazatens IIJIK, moscHaTh Ha mpumepax CIocoObI
YMEHBILICHUS] W TIPEAOTBpPAIICHUS WX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEJIOBEKa;

JUIsT OOYYaIOIINXCA C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIECTB U
XUMHYECKUX SBJICHUH;

JUISL CJICTBIX M CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO0 cHCTeMy oOo3HadeHuit JI. bpaiins s 3anmicu XUMHYECKHX

dbopmyi.

11 knace

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPaXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XUMHUYECKOM  COCTaBJISIOIICH
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJM XHUMHU B TIO3HAHUU SIBICHUU
npupoabl, B (HOPMUPOBAHWM MBINUICHUS W  KYyJbTYpbl JIMYHOCTH, €€
G yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIICHHS IPAKTUYECKUX 33124
U DKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOTHON
cpene;

BJIQJICHUE  CHUCTEMON  XUMHUYECKHUX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, p-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCJICHUS, XUMMUYECKasi CBSI3b
(KOBaJIEHTHAsl, MOHHAs, METAJTIMYECKAs, BOJOPOAHAsS), KpUCTAIUINYECKasl pelIETKa,
TUMBl XUMUYECKUX  PEAKLMH, PaCTBOpP, DJIEKTPOIMUTHI,  HEDJIECKTPOJIUTHI,
ANEKTPONIUTUYECKAS] JAUCCOIMAIINS, OKHUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peaKIuu, XUMHYECKOe PaBHOBECHE);TCOPMHM M 3aKOHBI (TEopus
3JIEKTPOJIUTUYECKON Jucconmanuu, nepuonndeckuil 3akod [[. M. Menpaeneena,
3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUSI SHEPTUU
IpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE MOHUMAHMS NMPUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKHX SBJICHHM, (PAKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MacHOM HCMOJIb30BAaHUM BAKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOM JIEATEIbHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTAHABJIMBATh MX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS IPU
OIKMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX IIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHYECKYI) CHMBOJIUKY JJIS
cocTaBieHMs (QopMysl BEUIECTB U  ypaBHEHUH XHWMHUYECKUX  peaKkluy,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBmansHbie Ha3BaHUS OTACITBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId ra3, YIJIEKMCIIBIA Ta3, aMMHaK, rali€Has
U3BECTh, HETAIIEHAs U3BECTb, IUTHEBAs COJA, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAENATh BaJI€HTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBs3M (KOBaJ€HTHAs, MOHHAs, METaJNInYecKas, BOJOPOHAs) B COCAUHEHUSIX, THUI
KPUCTAJUINYECKOM PEIIETKH KOHKPETHOrO BEIEeCTBa (aTOMHas, MOJIEKYJISIpHasi,
VOHHAsI, METAJUIMYECKAs), XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD yMEHUI YCTaHABJIMBATh IPUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB [0 HX COCTAaBY K ONPEAEIEHHOMY Kiaccy/rpyrie
COEIMHEHUH (IIPOCTHIE BEIECTBA — METAJUIbl U HEMETAJIJIbI, OKCU/IbI, OCHOBaHUS,
KUCJIOTBI, aM()OTEPHBIE TUAPOKCHU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOINYECKOro 3akoHa /1.
N. MennieneeBa 1 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO
U TIPOrHOCTUYECKYIO PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX dJeMeHTOB |4 mnepuonoB Ileproandeckoil CHCTEMBI
XuMH4YecKux djemeHToB JI. M. MeHneneeBa, UCHONL3ysS MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opourammn, «QHEPIreTHYECKUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB M MX COCIUHEHUMN
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX d1eMeHToB JI. H.
Menneneena;

chOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBAa HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOJITBEPXAAaTh CYIIECTBOBAHME T€HETHMYECKOW CBSI3M MEXKIY HEOpPraHWYECKUMHU
BELIECTBAMH C ITOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUHU I10
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdeKTy peakiu, U3MEHEHHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 00pPaTUMOCTH
peaKklMM, y4acTHIO KaTaanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHMS DPEAKIUil pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS pPEAKIIM HOHHOrO OOMEHa, YUUThIBas
YCIIOBHUS, NIPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTb YMEHUH TPOBOJAUTH PEAKIUH, IOATBEPXKAAIOIINE
KaYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;



c(hOpMUPOBAHHOCTh YMEHHH  PacCKpbiBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHSI AJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIMK OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zaeicTBus (npuniun Jlelllarensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE IPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIICHHOTO MOJYyYEeHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(POPMUPOBAHHOCTHh TPEACTABICHUNH 00 OONMX HAyYHBIX MPUHIIAIIAX W
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOT 0 TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHS C HCIOJIb30BAHHEM
MOHSITHSI «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHUI Ta3oB
IpY XUMHUYECKHX PEAKIIMSIX, MACChl BEIIECTBA WM 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe€ WM O00BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOr0 3(¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, IPEBPAICHUS U COXPAaHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh MIPaBUIIa TTOJIb30BAHUS XUMHYECKOM
nocyao U jabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSMH IO BBITIOJHECHUIO JTA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMCHHWH TUIAHMPOBATh W BBIMIOJHATH XWMHWYCCKHM
AKCTIEPUMEHT (Pa30KEeHHE MEPOKCHA BOAOPOJIa B MPUCYTCTBUU KaTaIH3aTOpa,
OTNpEJIICeHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIHHOTO
WHINKATOPA, BIUSHUE PA3THYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOH PEaKIny,
peakiMy MOHHOTO OOMEHa, KAa4eCTBEHHBIE pEaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPH/I-aHWOHBI, HA KaTHOH aMMOHMS, PEUICHUE DKCIICPUMEHTAIBHBIX 3a7a4 I10
TemMaM «Metamiel» u «HemeTamib») B COOTBETCTBHM C TMPABWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEHIECTBAMHU U JIAOOpAaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YyJIbTAaThl XMMHYECKOr0 OJKCIEepUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIMid U (OPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYyHUKanuu, UHTepHET U IpyTuX);

chOpMUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
1eJIecCO00pa3HOro TMOBEAEHUSI B OBITY W TPYAOBOM JEATENBHOCTH B LENIIX
COXpPAHEHMSI CBOETO 3JI0POBBS M OKpY)KAIOUIEH NPUPOAHON Cpeibl, OCO3HABATH
OIMMACHOCTbh BO3/CHCTBUS Ha KMBbIE OPraHU3MBbI ONpPEIeTIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, TOSCHATR HAa TpUMEpax CHOCOOBI YMEHBIICHHUS W
PEIOTBPAICHHs KX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKa,;

JUIs 00YYaOIIUXCSl ¢ OrPpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;



JUISL  CJICTIBIX M CIHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3HaueHui JI. bpaiins s 3anmicu XUMHYECKHUX

dbopmyi.
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