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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XWUMHUHM Ha YPOBHE CpeIHEro oOImero o0pa3oBaHUs
pa3zpabotana Ha ocHOBe DemepambHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepannn», TpeOOBaHMUA K pe3ylbTaTaM OCBOCHHUS
dbenepasibHONM 00pa30BaTENBHOM MPOrpaMMbl CPEHEr0 OOIIEro 0o0pa3zoBaHUsA
(®OIT  COO), mnpencraBicHHbIXx B  DefepalbHOM  TOCYIapPCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHmenmuu mnpenoiaBaHus
ydueOHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®enepanyy, peadu3yONIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEHUM «CTpaTerus pa3BUTHA BocnuTaHuss B Poccuiickoi
®denepann Ha niepuoa a0 2025 roga» (Pacmopspkenue IlpaButenbcrBa PO or
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1ielt cTpareruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHS 00YyYaIONIUXCs CPEJICTBAMU
yueOHoro npenmera « Xumus» st 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHeie TookeHuss ®PI'OC COO o B3auM00OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJIbTaTOB OOydYeHUST U TpPeOOBaHMII K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHONM  OpraHu3alli, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTU. OHO CIYXHT 3aBEpIIAIOIIMM H3TAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TakKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0 M MpUPOAHON cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeICcTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOro OIpENENCHbl B
mporpaMme MO0 XUMHH C YYETOM CHelMpUKH HAYKH XUMHH, €€ 3HAYCHUs B
MO3HAHUU TIPUPOJIBI M B MaTE€pPUATBHOU >KM3HM OOIIECTBA, a TakkKe C y4ETOM
oOummMx 1eJeid W NPUHILMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero odmiero oopaszosanus B Poccuiickoit denepanuu.

XuUMHST KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpacT 0COOYyI0 poJib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaT€pPUAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKUE PALIMOHAIBHOTO HAYYHOI'O MBIIIJICHUS,
B CO3/JlaHUE LIEJOCTHOIO MPEJICTABICEHU 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOJBl M YeJIOBEKa, KOoTopoe (GopMHUpyeTcsi B XUMUM Ha OCHOBE IMOHMMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIACTIMU TPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUs CTalla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJAMMBIM YCIOBHEM YCHEIIHOIO
TpyJa M KU3HU Kaxaoro uieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
co3uJaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pPEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTUSL YEJIOBEUECTBA — CHIPhEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOrHYECKON O€30IaCHOCTH U OXPaHbI 3J0OPOBBA.

B cootBercTBUM ¢ OOmMMH LENSIMHA W TPHUHIMIIAMH CPEIHETO OOIIETOo
obpaszoBanus coaepskanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIN YPOBEHb
U3yYCHUS) OPUCHTHPOBAHO MPEUMYIIICCTBEHHO HAa OOIICKYJIBTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM JJIS BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEHNIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, HPOJOJIKEHUS
00pa3oBaHMs B PA3TUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBngiomuMyl  IpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckass xuMus» U «OOIIass ¥ HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU 10 HEOPraHWYEeCKOH XMMHH (C BKIIOYCHHEM 3HAHUH M3 OOIICH XUMHUH) U
OpraHnyeckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOrooopasus
BEIIECTB HA OCHOBE OOILIUX MOHATUM, 3aKOHOB ¥ TEOPUIA XUMHUH.

CrpykTypa coaep:kaHus KypcoB — «Opranunyeckas xumus» U «OO0mas u
HEOpraHWYeCcKass XUMUs» cPOpMHUpOBaHA B IMPOrpaMME MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0O YydeOHOro marepuaja U OO0yCIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOHM TEOPUU CTPOCHMSI OPraHUYEeCKUX
COCIMHEHMH, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuH BemecTB. CBefeHHs 00 H3ydyaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOKHBIX OMOJIOTMYECKH
aKTUBHBIX COEJUWHEHHMU. B Kypce OpraHmyecko XUMHHM IOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIIbHBIC
MPEACTABICHUS O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoM 3peHUs B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs
TEOPETUUECKU MaTepuall M (PAKTOJIOTMUYECKHME CBEIEHUS O BElIecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHUuecKas
XUMUS» 00yYaromuMcsl MPEJOCTaBIsSETCs] BO3MOXKHOCTh OCO3HATh 3HAauYeHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JIOTMUECKUX MO3HIIHH,



rIy0ke TOHATh MCTOPUYECKOE H3MEHeHHEe (QYHKIUN STOro 3aKkoHa — OT
o0o0mrarorieit 10 00bACHAIONMIEH U MPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUK O BOXXKHEWIIMX BEMIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W NMPHUMEHEHHUH, a TAKKE O XHUMHYECKHX PEAKLIUSIX, UX CYUIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHus npomnosnsercs B kypcax 10 um 11 kiaccoB
AJIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJIbTYPOJOTHYECKHM W TPUKIAJTHOU
XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT TOHMMAHHIO B3aHMMOCBSI3M XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATENBHON M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TTOMOTaI0T
BBIITYCKHUKY OpPHEHTHPOBAaTbCA B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWW, PEUICHUS WHTEJUICKTYyaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 1enom copepxkanue yueOHOTO
npeaMera  «XHMHS» — JAaHHOTO  YPOBHS ~ M3YYEHUSI OpPUEHTHPOBAHO  HA
dbopmupoBaHHe y OOYyYarOUIMXCS MHPOBO33PEHUYECKON OCHOBBI JJisi MOHUMAaHUS
dunocockux uAeH, Takux Kak: MaTepuaJbHOE E€AUHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh MPUPOJHBIX SBICHHN NyTEM OHKCHEPUMEHTAa U
pelieHrsT TPOTHUBOPEYM MEXaAy HOBbIMU (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUU 3KOJIOTMYECKUX MpoOieM, a
TakKe MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3/IaHUS HOBBIX
TEXHOJIOTMHA U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUA M COLIMAIM3ALNU
oOy4Jaronuxcsi TPUHATBIE TPOrpPaMMONM MO XHMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsi M TOCTPOCHHSI TMpeAMETa MpeaycMaTpuBarOT (POPMHUpPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JEHCTBHI, wuMeoumMx 0a30Boe 3HaYeHHE IS
pa3sMUYHBIX BHJOB JICSITEIIBHOCTU. peEHIeHUs TMpoOsieM, TIOWCKa, aHaldu3a u
00paboTKu MH(pOpMaAU, HEOOXOAUMBIX JJIsI IPUOOPETEHHMSI ONbITA MPAKTHYECKON
U HCCIIEI0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHuMs XMMUU KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK ¥ Ha YPOBHE CpPeAHETO 00Iero oOpa3oBaHus, MPU ONPeeIeHUN
coJiepKaTeIbHOM XapaKTEepUCTUKHU 1eJied H3Y4YeHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIIMOHHO NpHU3HAETCA (HOpMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KAK OJHOI'O M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKH 3PEHHS] TAKOM IOAXOJ K OIPEICIICHUIO LENEH HU3YyUYEHUS
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHON TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HHUs MpeaMera
«Xumus» Ha 6azoBoM yposae (10 —11 ki1.) sBisItOTCS:

e (opmMupoBaHuMe CcHCTEMBl XWMHYECKHX 3HAHUW KaK BaKHEUIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIE MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHWMAHHUE CYIIHOCTU JOCTYITHBIX
00001IEHIIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHE C MCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHUE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsl IPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pPa3BUTUE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro o0palieHus ¢ BEIMIECTBAMM.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHUKA LeJIed U 3a7a4 U3y4YeHus
IpeaMeTa B IporpaMme 1o XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMU B CHUCTEME CpelHero odiero odpazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIEH  CTENeHW OTHAETCs  MPEANoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJATOTOBKY BBIYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3aliiy, BIAJCIOLIErO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTHUBHOT'O IOJIYYEHUS 3HAHWUU M NPUMEHEHUS UX B PEAJbHON KU3HU
JUISl peIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3y4YeHUHU MpeameTa «XUMHUS» JOMHUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKE LIEJIU U 33]1a4M, KaK:

ajanranus o0y4aronMxcsl K yCIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHre y O0OydYarOMUXCS KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIIUI), MMEIOIINX YHHBEPCAJIbHOE 3HAYCHUE Ui pa3IHYHBIX BHUIOB
NEeSATEIbHOCTH: pElIeHUs] MpobJieM, MOUcKa, aHaidu3a U 00paboTKu MHGOpMAIIIH,
HEOOXOAMMBIX [JIs MPUOOpPETEHHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TakXke U1 OLUEHKHM C NO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMAHHUA BEHIECTB U XUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOUINXCS: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl MTOMCKAa M aHaju3a y4eOHOU u
HAYYHO-TIONYJISIPHON HHPOPMAIIMKA XUMUYECKOTO COIepP KaHus,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS], HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHHE Yy oOydarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XWMHUH, €€ BaXKHON POJM B pEHICHHH TI00aJbHBIX MpoOsieM
paIoHAIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOTHEHHS SHEPTETUIECKUX PECYPCOB H
COXPaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTU OEpeXKHOIo
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ MNPUOOpPETEHHs] OIbITa
UCTIONb30BAaHUsl TONYYCHHBIX 3HAHUM MJIA TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBI3AHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yuyeObHOM mnaHe cpemHero oOmiero oOpa3oBaHMsS MPEeIMET «XUMUD»
0a30BOro ypOBHS BXOJHUT B COCTaB MPEAMETHOIN obsacTu «EcTecTBEeHHO-HayUYHBIE
IPEIMETHD».

OO11ee YncaIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHU XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctarisger 68 vacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 vaca (1 vac B Heento).



COILEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUH

[Ipenmer opraHnyecKo XUMHM: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. Te€OpUs CTPOEHUS OPraHUYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BellecTB. ['oMozorus, wu3zoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpeacraBnenne o kiaaccU(pUKAIMM OpraHMYecKuX BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCIUHCHMH (cHCTeMaThdeckas) UM TPHUBHAJIbHBIC Ha3BaHUS
BAKHENIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl W3YyYEHHUS BEUIECTB M HMX IPEBPALCHUN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IIPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
npu HarpeBaHuu (IJIaBieHUE, OOYTIIMBAHUE H TOPCHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHW psAn. MeraH W 3TaH —
MpOCTEUIINE TPEACTABUTENIM alKaHOB. (U3WYECKHE M XHUMHUYECKHE CBOMNCTBA
(peakiu 3aMeIlieHWss M TOPEHHUs), HAXOXJACHHWE B MPHPOJE, MOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUHN PsAa. DTUIEH U MPONUIEH —
MpOCTEUIINE TPEACTABUTENIM AJKCHOB. (U3WYECKHE M XHUMHUYECKHE CBOMNCTBA
(peaki  THIPUPOBAHWS, TAJOTCHUPOBAHMS, THIPATAIlMHM, OKHCICHHS U
MOJTMMEPHU3AIHH ), TTOJTyUYeHUE U IPUMEHCHHE.

Ankanuensl: Oytaauen-1,3 m merunOyramueH-1,3: cTpoeHue, BakHEWIne
XUMHYECKHE CBoOMcTBa (peakius moauMmepu3aiuu). [lonydeHne CHHTETHYECKOTro
KayudyKa U pe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. AIIETHIICH
— TPOCTEUINNIA TPEICTaBUTENb AQJIKWHOB. COCTaB, CTpOCHHUE, (UUYECKHE W
XUMHYECKHE CBOMCTBA (peakiMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIUH,
TOPEHHMS), TIOJyUYCHUE B TPUMCHECHHE.

Apenbl. beH3omn: cocTaB, CTpoeHHE, (PU3MYECKUE U XUMHUYECKHUE CBOMCTBA
(peakiuy rajoreHUpoOBaHMs ¥ HUTPOBAHUSA), MMOJyUYeHUE U NpUMEHEeHHE. T01yo.
cocmas, cmpoeHue, @uzuveckue U  Xumuyeckue —ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOJYYeHue u npumeHeHue. TOKCHYHOCTh



apeHoB. ['eHeTnueckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKH YII€BOAOPOIOB. [IpHpoaHBIM ra3 W IOIyTHBIE
HedTaHble Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHT (TEPMHUYCCKUN, KATATUTHYCCKHH), MHUPOiau3. [IpoayKThI
nepepaboTku HeTH, UX MMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX IMpEBpaIlCHUIL:
O3HAKOMJIEHWE C 00pa3laMu IJJacCTMAcC, Kay4dyKOB U PE3UHBI, KOJUICKIUU
«Heptp» m  «Yromp»,  MOJETUPOBAHWUE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOJyYSHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHeie 3anauu.

BhrunicnieHnuss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTHUYECTBY OJJHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

Kucnopoaconepxamme opranuieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TaHON. CTPOEHUE,
(Gu3nuecKue W XWMHUYECKHE CBOWCTBA (pEeaklIuMd C AaKTHBHBIMH METaJIaMH,
raJloreHOBOIOPO/IaMH, TOpPEHHE), TPUMEHEHHE. BOIOpOIHBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbI€  CHOUPTBL. ~ OJTWICHIVIMKOJIb W  IJIMLIEPHH. CTPOCHHE,
(Gu3MuecKe W XUMHUYECKHE CBOMCTBAa (B3aWMOJICHCTBHE CO IIEIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiis Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumMeHenue rmuepuHa U 3TUIIEHTJIUKOJIA.

@deHoJI: CTPOEHHE MOJIEKYJbl, (PU3NYEeCKHe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue penomna.

Anpnerunel U kemouvl. DPopManbIeruj, aleTAIbIETHA.  CTPOCHHE,
¢u3nveckne U XUMHYECKUE CBOWMCTBA (pEaklMU OKHUCIICHHS M BOCCTAHOBIICHWS,
Ka4eCTBEHHBIC PEAKIIMH), IOJYYCHHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHAasl KUCIIOTBL: CTPOCHHE, (PU3MUCCKHEe M XMMHUYECKHUE CBOICTBa (CBOWCTBA,
o01ue /Ui Kiacca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyYCHHE U MPUMEHCHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE AeCTBUE.

Crnoxuple 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cioxHBIX 2hupoB. XKupsel. ['maponus xupos. [I[pumenenne xxupoB. buonorunueckas
POJIb KUPOB.



VYraneBomel:  coctaB, kinaccudukamms — yrieBogoB  (MOHO-, JaU- WU
nonucaxapupl). [0Kko3a — IpOCTeWIINiA MOHOCAXapHUIl: OCOOCHHOCTH CTPOCHHSI
MOJICKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcunom menu(ll), okucnenne aMMuauHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, NMPUMEHEHHE,
ononornyeckas posib. Potocunres. pyKTo3a Kak U30MEP IITIOKO3HI.

Kpaxman u nemwnoiio3a Kak npupojiHbie noaumepsl. CTpoeHHE Kpaxmaia u
HeIUTt0N03bl.  DHU3MUYecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJn3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
IpOBeJCHUE, HAOIIOJEHUE U OINKCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE STaHOJA
okcugoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPUHA C
ruapokcunom meau(ll)), anpaerunor (OKucIIeHHEe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapokcmmom memu(ll), B3aumomelcTBHE Kpaxmaiga ¢ HOJIOM),
IIPOBE/ICHHE MPAKTHYECKOW PadOTHI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

BhruncnieHnss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WMJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

A30TCOoEp)KaIINE OPTAHUYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHnueckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIMIMHA). bruonormueckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuasl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuunas,
BTOPUYHAsI U TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIC pEeaKIIUU Ha OEJIKU.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHSI XUMHUH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI. MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEpU3aIus U MOJUKOHICHCALIUS.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4YyKOB.

MexIpeaMETHBIE CBA3H.



Peannsannst MeXNpeIMETHBIX CBA3EU MPHU U3YUYECHUU OPTAaHUYECKOM XMMHUU B
10 xmacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-
HAyYHBIX TIOHSITHH, TaK W TOHSATHUH, SBISIOMIMXCS CHUCTEMHBIMU JJISI OTIEIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SIBIICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKaIMs, MEePUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICITUPOBAHUE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUUMHBI U €IUMHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpPTraHU3ME,
dboTrocuHTE3, OHMOJOTHYECKH aKTHUBHBIC BemiecTBa (O€IKH, YTICBOIBI, JKHPBHI,
(bepMeHTH!).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTIUBO,
pECYpCHI.

TexHoJorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAILHOTO TMHUTAHMUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MpEenapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN 3JIeMeHT. AToM. Sapo aroMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUe ypOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIMs aTOMOB.

[leprnonnueckuit 3axkoH u Ilepruoanyeckas cucreMa XUMUUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsizb nepuoanyeckoro 3akoHa u Ileproauyueckoil CUCTEMBI
xuMuuecknx sneMeHToB /I M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMH TIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM M TEPHOJAM.
3HaYeHue MepUoANYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKash CBsi3b. BHAbI XWMHWYECKON CBSI3U
(koBaJieHTHasT HEMOJIApHAs M MOJIApHAs, MOHHAs, MeTauindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIW H  JIOHOPHO-
aKIEenTopHbIi). BomopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHIATEIHLHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI 1 @aHHOHBL.



BemectBa  MOJIEKYJIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsTie O nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEIlIeCTBA B paCTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCAMHEHNUM. Homenxknatypa
HEOPraHMYECKUX BeEIIeCTB. ['eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIACcCaM.

Xumudeckas — peakiusa. Knaccudukarmuss —XUMHYECKMX — peakldid B
HEOPraHMYEeCKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPaHEHMS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUN PU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHoBecHe. DakTopbl, BIUSIOINIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunmun Jle [laTensbe.

DnekTpoautuueckas nuccouuanus. CuiabHbIe U ciladbie a1eKTpoauThl. Cpeaa
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaabHas, IEeTOYHAsI.

OKHUCIUTETLHO-BOCCTAHOBUTEIIHLHBIE PEAKIIUU.

DKCNIEPUMEHTAIbHBICE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX IMPEBPAIICHUN:
neMoHcTpanus Tadnaun «llepromuueckas cucteMa XuMuU4deckux anemeHToB JI. .
MeHnneneeBa», U3ydeHUE MOJENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIHMCaHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE IMEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUU KaTajau3aTopa, ONpeeICHUE CPeabl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHHBEPCAJIBHOIO HHAMKATOPA, PEaKIUH HOHHOIO OOMEHA),
MIPOBEJICHUE TTPAKTHUECKON padoThl «BiusHUE pa3IMIHBIX (GaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUN».

Pacuétnbie 3anaun.

PacyéTtel 10 ypaBHEHUAM XMMHUUYECKMX pEaKLMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, Pacu€Thl C MCIOJIB30BAHMEM IIOHATHS «MaccoBas
JIOJISI BEILICCTBA».

Heoprannuyeckasi xummust

Hemeramnel.  Ilonoxxenue HemerauioB B llepuomunueckoir  cucreme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckne CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIoB (Ha IpPHMEpE
KHCJI0p0J1a, cephl, (hocdopa u yrieposa).

XHUMHYCCKHE CBOMCTBA Ba)KHEHIIMX HeMeTaIoB (rajoreHoB, cephl, a30Ta,
dochopa, yraepoma M KpPEeMHHsA) W HMX  coeaMHeHHE  (OKCHIOB,
KHCJIOPOICOAEPKAIIUX KHCIIOT, BOAOPOIHBIX COCIUHECHHMMA).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJUIOB U UX COCIUHECHUM.



Merannel. [lonoxenne meramnoB B llepuonndeckon cucrtemMe XMMHYECKHX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume gusnyueckne cBoricTBa MeTauioB. CriaBel METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAPSIKEHU METAJIIOB.

XHUMHUYCCKHE CBOMCTBA BaXKHCHINHMX METAIOB (HATPHH, KalWid, KaJlblUH,
MarHui, aJJFOMUHHH, IIUHK, XpPOM, XKEJIe30, MEJIb) U MX COCTUHEHUH.

OObmue cnocoObl MoydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOAbl HW3YyYEHHUsI BEHIECTB M HX IPEBpaIICHUMN:
U3y4YEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbD», OOpa3lOB HEMETAIOB, pPEIICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4, HaOJIIOJICHHE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMHM
KHCJIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

PacuéTtHble 3a1auu.

Pacuétsl Macchl BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIA OHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xuMuu B 00ECIIEUEHHH IKOJOTUYECKOM, PHEPreTUUYECKON W MUIEBOM
0€30MacHOCTH, Pa3BUTHUM MeIULMHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUINAX MPOMBIILIEHHOTO
MOJYy4YEHHUS BaXKHEHIITUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BAXKHEUIINE CTPOUTEIIHHBIE
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJid AJIEKTPOHUKH, HAaHOMATEpUAJIbl, OPTAHMYECKUE U MHUHEPAIbHBIC
ya0OpeHusl.

XuMHST W 30pOBbE YEJIOBEKA. MpaBWIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, Mpapuia OE30MaCHOr0 MCIOIb30BAaHUS MTPENapaToB ObITOBON XUMUU
B IOBCEIHEBHOMN KU3HU.

MexrpeIMeTHBIE CBS3H.

Peanuzamuss  MeXNnpeaMETHBIX  CBsi3ed TpU  HW3yYeHHH 0Omel u
HeopraHuveckor xuMuM B 11 Kitacce oCyIlecTBIsSETCS yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KilacCUPUKAIKs, TMEPUOJUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



®du3uka: MaTepusi, YHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKU YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CIUHHIIBI UX
HU3MEpPEHUS, CKOPOCTb.

buonorusi:  kneTrka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pPECYpCHI.

TexHonmorus: XuMHUYEecKass MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHIIECBAS
MPOMBIIIUICHHOCTh,  (papMareBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOIACTBO
KOCMETHUYECKHX IPEenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAaJOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMS
OOyYaroIUMHUCS TPOTPaMM  CcpelHero o6imiero o0Opa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPEeAMETHBbIM). Hay4HO-MeToau4eckoii OCHOBOW IS
pa3paboTKu TUIAHUPYEMBIX PEe3yJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO.

B COOTBETCTBUM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIONIUE COCTaBISIOIIHE!

OCO3HaHHE OOYYaIOUUMUCS POCCUUCKOM TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIETICHUIO;

HaJIM4KMe MOTHUBAIIMK K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOACTBOBATbCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4KE MMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U HIealaMUd POCCUKCKOr0 TPaKJAHCKOrO OOIECTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMM Y TpaBWIaMH  [OBEJIEHHUSA, CIHOCOOCTBYIOIIMMHU  MpoLeccaM
CaMOMO3HAHUs, CaMOpPa3BUTHUS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
oOyyJarommxcs.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c()OPMHUPOBAHHOCTh OMbITa I[TO3HABATEIbBHOM W MPAKTUYECKON JESITeNbHOCTU
oOy4Yaronuxcst Mo peaju3aly MPUHATHIX B 00IIECTBE LICHHOCTEW, B TOM UYHUCIE B
YaCTHU:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U TTPABOIOPSIKY;

MPEJACTABICHUS] O COLUMAIBHBIX HOPMaX M TPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUW B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHON TBOPUYECKON JESITEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMMO3HABATEIBHBIX 3a7a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUCOHOU NesATEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSA K TMPOLEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO AOCTHKEHUS HAyKH €CTh PE3yJbTar
JUTUTEIbHBIX ~ HAOJNIOAEHUN, KPOMOTIWBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/a YUYEHBIX U MPAKTUKOB,;

WHTEpECa WM T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHPOpPMAILUK O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTE€UECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMHUUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJCHHME U TOCTYNKU CBOMX TOBAPHUILEH C
MO3UIMHA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THX
MOCTYIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (DH3MYECKOMY W
MICUXUYECKOMY 370POBBIO;

COONIO/IeHNs TIpaBUJI 0€30MacHOro OOpalleHuss C BEHIeCTBAaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOU JEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJI WHAMBUIYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUSI B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHMS TOCJCACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIEI0BATEIbCKON
NEATEeILHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTUE€ B PEIICHHH MPAKTUYECKUX 3a/ad
COLIMaJIbHOW HaMpaBieHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3YyUCHHIO Mpodeccruii pa3InyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXEHUS K TPYIy, JIIOJIAM TPYAa U PE3yJbTaTaM TPYJIOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIWBHUIYalIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayied Mpopeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00Pa3HOTr0 OTHOIIEHUS K TPHUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHON CPENBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus. BOIIPOCOB PAllMOHAIBHOI'O IPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIMX Bpel OKPYXKaIOLIEH
MPUPOJHON Cpejlie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCIIEC/ICTBUS NPEATPUHUMAEMBIX JICVCTBUM M MTPEIOTBPAIIATh UX;

HaJIMYKS Pa3BUTOIO 3KOJIOTHUYECKOIO MBILUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATHUBHOM U COLHAAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTHUBOCTOSATH HJICOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAaHUSl cHenu(PUKU XUMUU KaK HayKd, OCO3HaHMS €€ poju B
dbopMHUpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IE€JI0CTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pElICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJIS  COBPEMEHHOMU
UMBWIN3ALMU. B €€ TIyMaHUCTHUYECKONM HAMNpPABICHHOCTH U Ba)XHOW pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUAbHON KYJIbTYPbI, PEIICHUU TJIO0ABHBIX MPOOIIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON IKM3HU KaXKIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: MOHUMAHUsS CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BATh



NoJTlydyaeMble 3HAHMS I aHAIU3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIETro MUpa U
IPOUCXOISIINX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 000CHOBAHHbBIE 3aKJIIOUYEHHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HMEIOIIUXCS MJaHHBIX C IEJNbI0 MONyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS I
pelieHus Npo0JIeM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM MO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU [TOTPEOHOCTIMU,

UHTEpeca K 0COOEHHOCTSM TpyJia B pasIMuHbIX chepax mpodeccuoHaTbHON

JNEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOYyUarOIIMXCS
MEKTUCIMITMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC TMOHSATHS, OTPAKAIOIIUC
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHUPUKY METOJI0OB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE,
MPOIIeCC, CUCTEMa, HAYYHBIM (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U PYyTHUE);

yYHHUBEpCallbHbIe yueOHbIC IeHCTBHs (MMO3HAaBaTEIbHBIC, KOMMYHHKATHBHBIE,

pETYJISITUBHBIE), oOecreynBaronue (dbopmHpoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIBbHON KOMIETEHIIMN 00yYaroInXCs;
CIIOCOOHOCTD oOyyJarouuxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M yHUBEpCAIbHBIC Y4UeOHBIC
JICUCTBHS B II03HABATEIIBHON U COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBaanenne YHHBEPCAJIbLHBIMHU yueOHbIMH MO3HABATEIbHBIMHU
AEeUCTBUSMMU:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (OpMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3ajlaBasi mHapameTpbl U KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABJICHHBIMHU LEISIMU;

MCIMOJIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKW TOHSATUNA M YCTaHABIWBATh UX B3aUMOCBS3b,



WCITIOJIP30BAaTh COOTBETCTBYIOIINE TTOHATHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU,

BbIOUpaTh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALKU BEUIECTB H
XUMHYECKHUX PEaKIIi;

YCTaHABIIMBATh TPUYUHHO-CIEACTBCHHBIE CBS3M MEXIy H3y9aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXAcHHUS (MHIyKTHBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W IPOTHUBOPEYUS B pPacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYTHPOBATH BHIBOABI M 3aKIFOUCHHUS;

NPUMEHSTH B MPOIIECCe MO3HAHUS, UCTIOIb3yeMble B XUMUHU CHMBOJHUYCCKHEC
(3HaKOBBIC) MOJIENH, PEOOPA30BLIBATE MOJICITBHBIC MTPEICTABICHUS — XUMAYECCKHIA
3HaK (CHMMBOJI) DJJE€MEHTa, XHMHUYecKas ¢GopMmylia, YpaBHEHHE XUMHUYECKOM
peakiy — TMPU PEIICHUHU Y4EeOHBIX TMO3HABATENBHBIX U TMPAKTHUYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJISl BBISIBICHUS! XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB M XUMHUCCKUX PEAKITHIA.

2) 6a30BbIe HCCIIE0BATEIbCKHE IeiiCTBHUS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOTO TIO3HAHHS BEUIECTB U XUMHUYECKUX
peakuui;

dbopMyTUpOBAThH 1NN U 3a/1a4U UCCIICIOBAHMS, UCTIOJIB30BaTh MIOCTABIICHHBIC
U CaMOCTOATENHHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBHI JUIsl (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMIOJATh 3a XOIOM
IpoIecca, CaMOCTOATENBHO MPOTHO3MPOBATh €r0 Pe3ynbTar, (OopMyIUpOBaThH
0000IIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJIETaHHOM padoTe;

npuoOpeTaTh OMbBIT YYEHUUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JeSITEIbHOCTH, TMPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJOB pEIICHUS TNPAKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/IOB TIO3HAHMSI.

3) padora ¢ nHpopManmeii:

OPHEHTHUPOBATLCS B PA3IMUYHBIX HMCTOYHHMKAX HHMOpMaruu (HAydHO-
MOMyJISIpHAsT  TUTepaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBOYHBIE TMOCOOu,
pecypebl MHTEpHeTa), aHAIM3UPOBATh MHPOPMALIUIO PA3JIMYHBIX BUIOB U (HOpM
MPEICTABICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;



dbopMyIUpPOBaTh 3aNPOCH U MPUMEHATH PA3JIUYHBIC METOMBI MPU MOUCKE U
oroope wuHpOpMAIMK, HEOOXOAMMOW IJis BBIMOJHEHUS YYCOHBIX 3aaad
ONPELIEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUSI MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEICTAaBICHUS
uHpopmanmu (cxembl, rpaduKh, TUArpaMMBbl, TAOJIUIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOH HH(pOpMaIueil: NpPUMEHATh MeXNpeaMeTHbie (pusudeckue
MaTeMaTUYeCKHEe) 3HAKK U CUMBOJIBI, POPMYJIbI, a00peBHATYPbI, HOMEHKIIATYPY;

UCIIONB30BaTh W NPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIUYECKHE CpEACTBA
HATJISTHOCTH.

OgyaieHue YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU A€ CTBUSIMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMBbI B XOJ€ Juayiora u/uim
JTUCKYyCCHH,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  MPEIOKCHHS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOH 3314,

BBICTYIIaTh C TMPE3CHTAllMell PEe3yNbTaTOB IMO3HABATEIHHON JEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XMMHUYECKOIO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3aluu yueOHOro MpoeKTa U (pOpMyIHpPOBATH BHIBOJIBI
1o pe3yJbTaTaM NPOBEACHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHHS MO3UIUI B
X0Jie 00CyXAeHUs 1 0OMEHAa MHEHUSIMHU.

OBy1ajieHUe YHUBEPCAJBLHBIMH PEryJISSTHBHBIMHU JeHCTBUSAMM

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTh, Ompenensisi e€ Iend W 3a7add, KOHTPOJIMPOBAaTh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpeAjiaraéMblid  alropuT™M ACHCTBUN MpuU
BBITIOJIHEHUH YYEOHBIX UM HCCIENAOBATENIbCKUX 3a7ad, BBIOUpaTh Haumbolee
b eKTUBHBINA C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHUSI HOBBIX 3HAHUUA O
BEIECTBAX M XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JNEATETHHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUS Kypca «OpraHuueckass XUMUSI»
OTpa’)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHWUU SIBJICHUU



Opuposbl, B  (GOPMUPOBAHMM  MBIIUICHUS ¥ KYJbTYpbl JIMYHOCTH, ©€
(GYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAMMOI /ISl PEIICHHS TPAKTUUCCKUX 33139
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M MPHUPOTHOMN
cpene;

BIQJICHAUE  CHCTEMOM  XUMHYECKHX  3HAHWH, KOTOpas  BKIIOYaCT:
OCHOBOIIOJIATAIONINE TOHSITHUSA (XMMHUYCCKUH O3JEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JICKTPOOTPHUIIATEIIEHOCTh, XUMUYECKAsT
CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTasi U COKpaIIEHHAs), MOJIb, MOJSpHAs
Macca, MOJSIpHBI O00BEM, YIIIEpONHBIA CKeleT, (QYHKIUOHAIbHAS TpPYIIIA,
pamuKal, u30MepHs, U30MEPbl, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTIICBOIOPOIH,
KHCJIOPOA M a30TCOJCPKAaIINe COCAWHEHHsS, MOHOMEp, TOJHMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIC COCJAMHCHHS); TCOPHUH U 3aKOHBI (TCOPHSI CTPOCHUS
opranmyeckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHs MacChl BEILICCTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3BIK XHMHHW; MHPOBO33PCHUYCCKUEC 3HAHMS,
JeXal|e B OCHOBE MOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHUECKUX
sSBJICHUH, (DAKTONOTUYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOIb30BAaHUM BaXKHEHIINX OPraHUYEeCKUX BEIIECTB B OBITY |
IPAKTHYECKON JICATSITBHOCTH YCIOBEKa;

cpOPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPHU3HAKH ITOHSTUH,
yCTaHABIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPHU
OIMUCAHUH COCTaBa, CTPOCHUSI U MPEBPAICHUNA OPraHMUYCCKUX COCTMHCHHIA;

cpOPMUPOBAHHOCTh YMEHHWH HCIIOIb30BATh XUMHUYECKYIO CHMBOIIUKY JIJIS
COCTABJICHUSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEpPHYTOH, COKpaIIEHHON)
GopMys1 OpraHMYEeCKMX BEIIECTB M ypPaBHCHUH XHMHUYECKUX  PEaKIIHH,
U3rOTABIMBATH MOJICIM MOJICKYJ OPraHWYECKUX BEIIECTB JUISl WUTIOCTPAIMU HX
XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

cpOpMUPOBAHHOCTh YMCHHU YCTaHABIMBATH MPHUHAIC)KHOCTh H3YYCHHBIX
OpPraHMYEeCKHX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OIpPEICIEHHOMY
Kiaccy/rpymnmne coequHeHUH (YIJIEBOJOPOMBI, KHUCIOPOJI W a30TCOACpIKAIIUC
COC/IMHCHHUS, BBICOKOMOJICKYJSIDHBIC COCJMHEHHMS), JaBaTh WM Ha3BaHHS 10
cucrematrueckoir HomeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKHX BEUICCTB (ITHJICH, MPOIWIICH, alleTHUJICH,
ITUJICHTIIMKOJIb, TIUIEPUH, (eHol, (HopMalbIeru, aleTalblAerH], MypaBbHHAsS
KHCJIOTA, YKCYCHAsl KACJIOTA, OJICMHOBAsI KHCJIOTA, CTEApUHOBAsI KMCIIOTA, TIIFOK03a,
bpyKTO3a, KpaxmMa, IeJUTII03a, TJIUIUH);

chOPMUPOBAHHOCTh yMEHUS OINPEICNIATh BHUJIbI XUMHUYECKOW CBS3H B
OpPraHUYeCKHUX COCTUHCHHSX (OJMHAPHBIC U KPAaTHBIE);



chOPMHUPOBAHHOCTh yMEHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bByTtiepoBa Ay o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BeMmeCTB (MeTaH, 3TaH, STWJICH, NPOIMWICH, alleTHJICH,
Oyramuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJICHTJIMKOJIb,
IIIALEPUH, (EHOJI, alleTalIbIETH, MypaBbUHAA U YKCYCHAasl KHUCIJOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHAs! KHCJI0Ta), WIUTFOCTPUPOBATh TeHETUYCCKYIO
CBSA3b MEXJY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (popMyT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOTHOTO
Coipbst  (HedTh, TPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepabOTKU H
MPaKTUYECKOE TPUMEHEHUE TTPOYKTOB NIEpepadOTKHy;

c(hOpMHUPOBAHHOCTh YMEHHMI MPOBOJAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHCHHUSM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WM MPOYKTOB PEAKIINH);

chOpMHUPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHH MPU U3YUYCHUU BEIIECCTB U
XUMHYCCKHX SBJICHUN (HAOJIO/ICHNE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUIIA MOJIL30BaAHUS XUMUYECKOM
MOCy/0M U J1abOpaTOPHBIM OOOpPYJOBAHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMIOJHATH XHUMHUYECKUM
SKCIIEPUMEHT (IpeBpaIleHHs OPraHUYeCKUX BEIICCTB MPU HArPEBAaHUH, ITOTYUCHHE
ATUJIEHAa U U3Y4YEHHE €ro CBOMCTB, Ka4eCTBEHHbIC PEAKIUH OPraHUYECKUX
BEIIIECTB, JCHATYpaIlis OCIKOB NMPH HArpeBaHWHM, IBETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TIpH OOpaIlleHUd C
BEIIECTBAMH M JIAOOpPATOPHBIM OOOPYJIOBAHUEM, TPEACTABISATh PE3yJIbTaTh
XUMHUUYECKOTO DKCIepUMEeHTa B (opMe 3aluCu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBaATH BEIBOJIBI HA OCHOBE STUX PE3YJIbTaTOB,;

chOPMHUPOBAHHOCTh yMEHUW KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHpOPMAIINIO, TOAy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeicTBa MAacCOBOI
uHpopManuu, IHTepHeT U APYTHX);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHON cpeibl, 0OCO3HABATH
OMACHOCTh BO3JICUCTBHS HAa KUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbIca mokazatens [1JIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUS U TPEAOTBpAIlCHUs HMX BPEIHOTO BO3ACHCTBHUA HA OPraHu3M
YeJI0BeKa;

JUIsi 00ydYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHU,

JUISL CJIETIBIX M CJIa0OBHAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUEHHYIO0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucu XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI. O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHHI MHpa, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupojapl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS ITPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHMSI K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHS (XMMHUYCCKUN 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasi CBS3b
(koBasieHTHas!, HOHHAs, METAJUTMYECKas, BOAOPOIHAs), KPHCTAUINYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKLUM, PacTBOpP, JJIEKTPOJIUTHI, HEDICKTPOJHTHI,
AJICKTPOJUTUYECKAST JIUCCOLMAINSA, OKHUCIUTEIb, BOCCTAHOBHUTEID, CKOPOCTH
XUMHYECKOW PEaKIui, XUMHUYECKOEC PaBHOBECHE); TCOPHHM W 3aKOHBI (TeopwHs
AIEKTPOJIMTUYECKON Juccolmanuu, nepuoandeckui 3akon [[. M. Menpneneena,
3aKOH COXPaHECHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS WU IMPEBPAILICHUS SHEPTUA
IpY XMMHYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3BIK XHMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHWMAHUS INPUYMHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBIICHHH, (PAKTOJOTMYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HUCTOJIb30BAHUM BOKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIHPHOCTH YEIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY IS
cocTaBiieHUss (QopMysa BEIIECTB M  ypPaBHGHHH XUMHUUYECKHUX  PEaKIuH,
cucrematrueckyro HomeHkIarypy (IUPAC) u TpuBuaiibHbIe Ha3BaHUS OTACITHHBIX
HEOpPraHMYECKHUX BemIecTB (yrapHbI Ta3, YIVICKHCIBIA Ta3, aMMHAaK, Tralr¢Has
U3BECTh, HETaIIEHAs U3BECTh, INThEBAsl COMIA, ITUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEEIATh BAJICHTHOCTh U CTENICHb OKUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCIUHEHHUSX PA3JIMYHOTO COCTAaBAa, BUJ XHMHYECKOU
cBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYCCKasl, BOJOPOJIHAS) B COCIUHEHUSX, THIT
KPUCTATMYECKOH PEMETKH KOHKPETHOTO BeIecTBa (aromMHas, MOJICKYJIspHasi,
WOHHAs, METAJUTMYECKas), XapaKTep CPe/bl B BOAHBIX PACTBOPAX HEOPraHMUCCKUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHABJIUBATh MPUHAJIJICKHOCTD
HCOPraHMYECKHUX BEIISCTB IO HMX COCTaBYy K OIpeAeIEHHOMY Kiaccy/rpyrie
COCTUHCHHH (MPOCTHIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOANUECKOT0 3aKoHa /[l.
N. MenpeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1-4 mnepuonoB Ilepuoguyeckoit cucTembl
xumuueckux smementoB [I. M. MenngeneeBa, HCIONB3ysS MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm», «IHEPTreTHUUECKUE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHEHUM
110 TIepuoaM | rpymnmnam llepuoanudeckor CUCTeMbl XUMUYECKUX diieMeHTOB JI. 1.
Menneneena,

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPkKIATh CYIECTBOBAHWE TEHETUYECKOW CBSA3UM MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C MIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINNA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TIO0
pa3aUYHBIM TMpHU3HAKaM (YHCIY M COCTaBY pEarvpyrollMX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEeHEW OKHMCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
pEaKIMH, YJaCTHIO KaTalu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPaBHEHUS PEAKINil HOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBUS, TIPH KOTOPBIX ATH PEAKIMKU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAMUTH PEAKIUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKHUX BELIECTB, pPACIO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB,;

cOPMHUPOBAHHOCTh YMEHHHM  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLMI MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOro OajiaHca
ATHUX PEAKLINH;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIK OT pa3UYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHeIITHero Bo3zekicTBus (mpunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYEHHUS! CEPHOM KHUCIIOTBHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO IIPOU3BOICTBA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCICHHS C HCIOJb30BAaHUEM
MOHATHUSL «MaccoBasi J0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUW ra30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOLIUX B peaKlUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPT U,

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUJIA MTOIB30BAHUS XUMUYECKOM
nocyZoi M J1abopaTOopHbBIM OOOpYJOBAaHHMEM, a TakKXKe IMpaBuUia OOpalIleHHs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMU MO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHITh XWMHYECKHUI
IKCIIEpPUMEHT (pa3lioKEHHE MEPOKCHIa BOJOPOJIA B MPUCYTCTBUU KaTaU3aTOPa,
ONpPENETIEHUE Cpedbl pPacTBOPOB BEUIECTB C IOMOINBI YHHBEPCAIBHOIO
WHUKATOPA, BIUSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peaklMi MOHHOTO OOMEHA, KauyeCTBEHHbIE peakuuu Ha cyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «Metamub» u «HemeTamumb») B COOTBETCTBHHM C TPaBUJIAMH TEXHHKH
0e30macHOCTH TIPU OOpAIlEeHUU C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
OPEJCTaBIATh PE3YyJbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX peakIuil U (HOpMYyJIMpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATh XHUMHUYECKYIO
UHpOpMAIMIO, TOJyY4aeMyl W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIUH, THTepHET U IpyIruX);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JESATENBHOCTH B LEISIX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHOM cpeibl, 0CO3HABATH
OIMACHOCTb BO3JICHCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBIIEHUS U
IPEIOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBHSI Ha OPTaHU3M YEJIOBEKa,

JUIsE 00Yy4arouuXxcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI. YMEHHE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUH,

JUISL CHENbIX M CHA0OBHASIIUX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpans mis 3anmucu XUMHUYEeCKUX

bopmy.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro o0mero 00pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4ECKOW XUMHUHU

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISFOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHUU B T[O3HAHUU
SBIIGHUA TpPUPONbI, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaAaMOTHOCTH, HEOOXOIUMOM st
peleHusl TPAKTUYECKUX 3a7a4 U IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM Ccpefie

1.2

Bianenne cucTteMoM XMMMYECKUMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarIue HOHSATHS (mMonekyuna, BAJICHTHOCTB,
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCJICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIpHas Macca, MOJSIpHBIH O00BEM, YIJIEpOIHBIA CKEJET,
GbyHKIMOHANBHAST ~ TpyImna,  pajuWKajl,  HM30Mepus,  H30MEpHI,
TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIVIEBOJOPOABI, KHCIOPOA- U
a3oTco/epKalliue COEJUHEHUs, OMOJIOTMYECKM AaKTHBHBIE BEILECTBA
(yrmeBobl, KUpBI, OCIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHbIC ~COCJMHEHHS); TEOPUH M 3aKOoHbI (Teopwus
XMMHUYECKOTO CTpoeHusi opranmyeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHUH, (DAKTOJIOTHUECKUE
CBEIEHUsI O CBOMCTBAaX, COCTaBe, IIOJIy4eHUM U OE30IaCHOM
WCIIOJIb30BAHUM  BAKHEHIIMX HEOPraHMYECKUX M  OPraHU4YEeCKUX

BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

1.3

14

ChopMHpOBaHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE IPU3HAKU
MOHATUM,  yCTaHaBIMBAaTb  HX  B3aUMOCBA3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATHSA IIPH ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUN

c(OPMHUPOBAHHOCTh YMEHHI HCIOIH30BATh XMMHUYECKYI0 CHMBOJIHKY
JUIS  COCTABIICHHS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEépHYTOMH,
COKpamiéHHoi) GOopMya OpPraHHYECKHX BEIIECTB K YPaBHEHHH
XUMHYECKUX PEAKLIHM, U3rOTABIMBATh MOJIEIIM MOJIEKYJ OPTaHUYECKUX
BEIIECTB IS WUIOCTPALMUA UX XMMHYECKOIO M IPOCTPAHCTBEHHOI'O

CTPOCHHUS




1.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTAQHaBIMBaTh  NPUHAIJICKHOCTH
U3YYEHHBIX OPraHMYEeCKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K
ompenenéHHoMy kimaccy (rpymme) coeauHEHHH  (YrJIEBOJIOPOJIB,
KHCIIOPOJIT M a30TCOJAEpKAIIUE COEIUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHUS), JlaBaTh MM  Ha3BaHUS 110  CHUCTEMAaTH4eCKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS ONPEACISATh BUABI XUMUYECKOU CBSI3H B

OPraHUYeCKUX COCTUHCHUSX (OIMHAPHBIC U KPATHBIC)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH. TOJOXKEHHUS  TEOPUHU
CTpoeHHsl opranuyeckux BemecTB A.M. BytnepoBa mis oObsicHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT HMX COCTAaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

Vr. JICBOJOPOABI. Kchopoz[coz[epxcamHe n a30TCOACPIKAINC

OpraHn4€CKUC COCIUHCHUA. BI)ICOKOMOJIGK}’JI?IPHBIG COCIUHECHUA

CpopMUpPOBAaHHOCTh YMEHHH NPUBOJUTH TPHUBUAILHBIC Ha3BAHUS
OTICIBHBIX OPraHUYECKHX BEHICCTB (ITHIICH, NPOIMJICH, AalleTHIICH,
STWICHTJIUKOJb, TIUIEepUH, (eHol, ¢GopManbIeru, aneTalbIeTru],
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIJIOTA, OJIEMHOBAas KHCIIOTA,
CTCapUHOBAs KHUCJIOTA, TJIFOKO3a, (PyKTO3a, Kpaxmal, IeJUIII03a,

TJTULIHH)

2.2

ChopMHpOBaHHOCTh yYMEHMH XapaKTepU30BaThb COCTaB, CTPOCHHE,
¢u3nveckne M XUMHYECKHE CBOWCTBAa THIWYHBIX TNpEACTaBUTENEH
Pa3IMYHBIX KIACCOB OPraHMYECKUX BeUIeCTB (METaH, 3TaH, ITHUIICH,
ponuieH, anetwieH, OyraaueH-1,3, merunOyrtaauen-1,3, OeH3ou,
METaHOJ, 3TAHOJ, STHJICHIVINKOJb, TNIUIEPHH, (EHOJ, aleTaabIeTu,
MypaBbUHass W YKCYCHasl KHCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a,

AMHUHOYKCYyCHasd KI/ICJ'IOTa)

2.3

CpopMUpPOBAaHHOCTh YMEHHUSI WUTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXAY  TUIUYHBIMU  NOPEACTABUTEISIMA  PA3JIMUHBIX  KJIACCOB
OPraHNUYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (popMyT

2.4

CdopmMupoBaHHOCTH YMEHHUS XapaKkTepHU30BaTh HWCTOYHUKHU
YTIEBOJIOPOIHOTO ChIPbs (HEPTH, MIPUPOIHBIN Ta3, yroib), CIIOCOOBI KX

nepepa60TKI/1 H MMPAKTUYCCKOC ITPUMCHCHUC MTPOAYKTOB nepepa60TKI/1

XUMHUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUM BIIAJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX

MCTOAAX HAYYHOI'O MO3HAHUWS, UCIIOJIb3YEMbIX B XUMUU IIPU U3YUCHUU




3.2

BCIICCTB W XUMHUCCKUX sBJICHUU (HaOMIoIeHHe, W3MEpCeHHE,
3KCIIEPUMEHT, MO/ICJIUPOBAHHUE), HCIIOJIb30BaTh CHUCTEMHbIE
XUMUYECKHE 3HAHMUS JUIsl NPUHATUS PEIIEHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMHA U UX IIPUMCHCHUEM

ChopmupoBaHHOCTh yMEHHH COONIOAATh MpaBWiIa IOJIb30BAHUSA
XUMHUYECKON TMOCynol u Jab0paTopHBIM O0OpYIOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEUIECTBAMU B COOTBETCTBUM C UHCTPYKLUUSIMHU

110 BBIIIOJTHCHHUIO Ha60paTOprIX XUMHNYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOTHITH XUMHUYECKHMA
IKCTIepUMEHT (TIpeBpallieHNs] OPraHMYSCKUX BELIECTB MPH HAIPEBAHUH,
MOJIyYEHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU
OpPraHMYECKHUX BEILIECTB, J€HATypauus O€JIKOB INpHU HarpeBaHHUH,
[[BETHBIC PEAKIMH OCJIKOB) B COOTBETCTBHM C TpPABHJIAMU TEXHHKH
0e30MacHOCTH TpU OOpalleHUH C BEHIeCTBAMH M JIa0OpATOPHBIM
o0opyi0BaHuEM, MIPEACTABIATh pe3yabTaThl XUMHUYECKOTO
SKCIepUMEeHTa B (OpME 3aluCh YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTh YMEHUN MPOBOAUTH BHIYUCICHHS TT0 XUMUYECKUM
ypaBHeHHsIM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIICCTBA MU
MIPOJYKTa PEeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO
M3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHHI KPUTUYECKH aHaJIU3UPOBAThH
XUMUYECKYI0 HWH(OpMaIKIo, TMOJy4aeMyl M3 Pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoii mH(pOpMaIUK, ceTh IHTEpHET U qpyTHe)

3.6

CpopMUpPOBAaHHOCTh yMEHHH COOJIOAaTh TMpaBHIa HSKOJOTUYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY M TPYAOBOH AESITENBHOCTH B
LEeNAX COXPAaHEHHWs] CBOETO 3/0pOBbS U OKpYXarolled NpUpoIHOM
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha XHBBIE OPIaHU3MBI
OTIPENIeNIEHHBIX OPTAaHWYECKUX BEIIECTB, TIOHUMAs CMBICI TIOKA3aTes
MK (mpenenbHO IOMYCTHMOW — KOHIICHTPAIUMM), TMOSCHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M IMPEeJOTBpAIlleHHs] UX BPEIHOTO

BO3JCHUCTBHUS Ha OpTraHu3M 4YCJIOBCKaA

11 KJIACC

Kon
NpoBepPSIEeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMbI CPeIHEro 001ero 06pa3oBaHus




pe3yJabTarta

1

11

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHNHU

Brnagenne cucremMoil XMMHYECKMX 3HAHHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHSA  (XMMHYECKMHA  DJICMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHbBIC OpPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKasl CBSA3b, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMUYECKUX peakuuin
(OKHCITUTEIILHO-BOCCTAHOBUTENBHBIC, 3K30- H  DHIOTEPMHUUECKHE,
peaki MOHHOIO OOMEHa), PacTBOP, DICKTPOIUTHI, HEIICKTPOIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBUTEIID,
CKOPOCTh XMMHYECKOH PEaKIH, XMMHYECKOS PABHOBECHE); TCOPHH U
3aKOHBI (TEOpHs 3JCKTPOJIMTHUSCKON auccoluanuy, lleproandeckuii
3akoH JI.. MeHnzeneeBa, 3aKOH COXPaHEHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJOTUYECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, MONYYEeHMH U O€30MacCHOM HCIOJNB30BAaHUM Ba)KHEUIIHX
HEOPraHMYECKUX BEUIECTB B OBITY M TMPAKTUYECKON JAESITEIbHOCTU

YCJIOBCKaA

1.2

ChopmMupoBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBS3b M3YUYEHHBIX IIOHATUH, HPUMEHATH COOTBETCTBYIOIINE
MOHATHUSL TP OIMCAaHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATH B3aUMOCBSA3b XUMHUYECKHX
3HaHUN c MOHATUAMU u IIPEACTABICHUAMU JIPYTuX

€CTCCTBCHHOHAYYHBIX IIPEAMCTOB

13

1.4

1.5

1.6

BJ'Ia}ICHI/IG OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHHA BCUICCTB U
XMMHUUYECKHX SIBICHUM (Ha6J’IIO)IeHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT,

MOZCIINPOB aHI/Ie)

ChopmupoBaHHOCT, yMEHMI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO
coCTaBa, BHJ  XHMHYECKOH  CBsi3u  (KOBaJiCHTHAs,  HOHHasd,
MeTaJTHuecKasi, BOJOPOHASI) B COCTUHEHHSX, THIT KPUCTAUTHUSCKON
PEIIETKH KOHKPETHOTO BEIIECTBa (aTOMHAasi, MOJICKYJISIpHAs, WOHHAas,

MeTaTHYeCKast)

CchopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COCIUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHS  KJIAaCCH(UIMPOBATH  XUMHUYECKHE
PEaKIUK M0 Pa3IMYHBIM MpPU3HAKAM (YHUCITy M COCTaBy pearupyrolux

BCIICCTB, TCIIJIOBOMY 3(I)¢)CKTy pcaknuu, H3MCHCHUIO CTEIIeHEeH




OKUCJICHUS  DJIEMEHTOB, O0paTUMOCTH  pEaKIHH, Y4aCTHIO

KaTajamn3aTropa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTABJIATH YpaBHEHUS  peaKIuid
pa3IMYHBIX THUIIOB, TOJIHBIE W COKPAIIEHHBIE YPABHEHHS pPEaKLIM
MOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKLUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIM  COCTAaB  pa3JIMYHBbIX HEOPraHUYECKHX  BEILIECTB,
pacrno3HaBaTh OINBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HCOPraHU4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PAaCKPBIBATH CYLIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakumii MIOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKIui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKIiu OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTE yMEHHMH  OOBACHATH  XapakTep CMELICHUS
XUMUYECKOTO PABHOBECHUSI B 3aBHCHMOCTH OT BHEIIIHETO BO3JACHCTBUS

(mpunimn Jle HlaTense)

OO6mias 1 HeOpraHU4YecKass XUMUs

2.1

2.2

CpopMuUpoBaHHOCT yYMEHHI packpbiBaTh cMbIch [lepuoamdeckoro
3aKOHa .M. Menpgeneena u JIEMOHCTPHUPOBATH ero
CUCTEeMATU3UPYIONIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »3j1eMeHToB 1-4 mnepuonos Ilepuoanueckoit
cuctemMbl xuMmMuueckux siemeHToB J[.MI. MeHneneeBa, HCHOJIb3Yys
MOHATHS «S-, P-, O-3JeKTPOHHBIC OpOHUTATN», «IHEPrETHUECCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M HUX COCIWHEHUHM IO MEepUojaM M TpyIIam

[Tepuonnueckoit cucrembl xumuueckux 3aeMeHToB .M. Menneneesa

2.3

ChopMHPOBAaHHOCTh YMEHHUI XapaKkTepu3oBaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKAAaTh  CYLIECTBOBAHME  TE€HETUYECKOM  CBA3HM  MEKIY
HEOpraHMYEeCKUMH  BELIECTBAMHM  C  IOMOIIBIO  YpPaBHEHMH

COOTBETCTBYIOIINX XUMHUYCCKUX peaxunﬁ

2.4

CpopMHUpPOBAaHHOCT, ~ YMEHHH  yCTAaHAaBIWMBATh  MPUHAJICKHOCTH

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpeNelIEHHOMY Kiaccy




(rpynme) coemuHenuii (MPOCTHIC BEIIECTBA — METAIBI M HEMETAJLIHI,

OKCHUJIbI, OCHOBaHHsI, KUCJIOTBI, aM(OTEPHBIE THIIPOKCHIBI, COJTH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS  COCTaBlieHUsT (OpMYJT BEIIECTB W YpPaBHEHUH XUMUYECCKUX
peakimii, cucreMatiuueckyro HomeHKatypy (IUPAC) u TpuBHaIbHBIC
Ha3BaHUs OTICIbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas H3BECTb, HEram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

2.6

ChopMUPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHUX BELIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKJIAaTh  CYLUIECTBOBAHME  IEHETUYECKOM  CBA3UM  MEXAY
HEOPraHNUYECKUMHU BEILIECTBAMU c MMOMOUIBIO YpaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKm/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUHN TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN
IKCIIEPUMEHT (Pa3lIoKEHUE NEPOKCHAa BOJAOpPOJIA B MPUCYTCTBUHU
KaTaqu3aTropa, ONpeelieHHe CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJILHOIO HWHIUKATOpa, BIUSHHUE pPAa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XMUMHYECKON peaklMH, peakiud HMOHHOTO OOMeHa,
KaueCTBEHHBIC PEaKIUU Ha CyJb(dar-, KapOoHAT- U XJIOPH/I-AaHHOHBI, HA
KaTHOH aMMOHWHs, pEIICHHE JKCIIEPUMEHTAIBHBIX 33734 [0 TeMaMm
«Mertamib» U «HemeTamib») B COOTBETCTBHHU C MPABHJIAMHU TEXHHKH
0€30MacHOCTH TpHU OOpalIeHUH C BELIECTBAMU U JIAOOPaTOPHBIM
00opyI0BaHUEM; [PEACTABIIATh pe3yJibTaThl XAMHUYECKOr O
JKCHepuMeHTa B (opMe 3alucCH YPaBHEHUIl COOTBETCTBYIOIUX

peaKI_II/Iﬁ u (I)OpMy.]'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

ChopmupoBaHHOCTE yMEHHIl COONIOAATh TMpaBuja TMOJIB30BaHUS
XUMUYECKON TOCYy/IoM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKkKe
npaBujia oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUU XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINEe B OCHOBE MPOMBIIUIEHHOTO MOJYyYE€HHS] CEPHOU
KHCIIOTBI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECCKOTO IMTPOMU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CpopMHUPOBAaHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTABIISIONIEH

eCTCCTBCHHOHay‘{HOﬁ KapTUHbBl MHpa, pPOJIM XUMHHU B TIO3HAHWUU




3.2

3.3

SBIICHUA TPHUPOABI, B (POPMUPOBAHUU MBINUICHUSI € KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOM JIst
pelIeHHUs TPAKTHYECKHX 3aJad M DKOJIOTHMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0pPOBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUMI KPUTHYECKH aHaJIU3UpPOBAThH
XUMHAYECKYI0 HH(OpMAIMIO, MOTyYaeMyl0 H3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOll KOMMYHHKAIIUH, ceTh VIHTEpHET U Ipyrue)

ChopmupoBaHHOCT, yMEHHI COONIOATh TPaBUJIA DKOJIOTUYECKU
1eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYJOBOH JAEATENBHOCTH B
LEesIX COXPAaHEHHUS CBOETO 3/I0pOBbS U OKpYKaolIeH NpUPOTHOM

cpebl

3.4

3.5

Oco3HaBaTh  OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OpPraHU3MBI
onpeeaEHHBIX BEIIECTB, MOHUMas cMbIc nokasarens [1/1K, moscHaTh
Ha MpUMepax crnocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKa

CdopmMupoBaHHOCTH YMEHUUI IIPOBOJIUTH BBIYUCIICHUS c
WCTIOJb30BAHUEM TIOHATHS «MaccoBasi JOJISl BEIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKHUX PEAKIHUIX, MaCChl
BEIIECTBA WU 00bEMa Ta30B MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TEIIOBOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIHICCTB, ITPCBPAIICHUA U COXPAHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

1

TeopeTnueckre OCHOBbI OPraHU4ECKONH XUMHUHU

11

1.2

1.3

[Ipenmer opraHnyeckol XWMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHUE W 3HAYCHHE B
MOJYYEHUU HOBBIX BEIIECTB M MAaTepUANIOB. Teopusi CTPOEHHUS OpPraHUYECKUX
coequHennii A.M. ByTtiiepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CtpykTypHble (OPMYJIbl OpPraHUYECKHWX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XuMuYecKasi CBS3b B OPraHMYECKUX COCAUMHEHUSIX — OJIMHAPHBIE U KpaTHbIC
cBs3u. [IpencraBnenne o KiacCHPUKAIUN OPTaHUIECKUX BEIIECTB
Homenknarypa opraHMYecKuX COCAMHEHHUH (CHcTeMaTHyecKas) ¥ TPUBUAJIBbHBIC

Ha3BaHUS Ba)KHEHUIITHX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHn4CCKUX BCUICCTB

VYr11eBo10pOBI

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKHUM psi. MeTaH U 3TaH — NpoCcTenme
MPEJICTaBUTENIM AJKAHOB. (U3UYECKHE W XHMHUYCCKHE CBOWCTBa (peakiuu

3aMCIICHUA U rOpeHI/IH), HaXOXKACHUC B IPUPOAC, IOJTYYCHUEC U IIPUMCHCHUC

2.2

AJNKEHBI. COCTaB W CTPOCHHC, TOMOJIOTHYECKHUI P OTHIIEH H MNpOIUJICH —
HpOCTCfII.HPIG NPEACTAaBUTCIIM AJIKCHOB! (I)I/BI/I"ICCKI/IC U XHMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, TUApaTalliHd, OKUCIICHUA U

HOJ'II/IMepI/I3aIII/II/I), MOJIYUYCHUC U IPUMCHCHHUE

2.3

Ankaguensl. Oyramuen-1,3 w wMerunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMUMHAYECKHE CBOMCTBA (peakius mojaumepu3saiuu). [1ogydeHne CHHTETHYECKOTO

KaydyKa 1 pe3uHbI

2.4

AJIKUHBI. COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psAl. ALETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb AJKUHOB. COCTaB, CTpOeHHE, (GU3NYECKHe W
XHMHUYECKHE CBOMCTBA (peaKiMu THIpUPOBAHUS, TAIOTCHUPOBAHHUS, THPATALIUH,

TOpEHHsI), MOJYICHUE U IPUMEHECHHUE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (uU3MUYECKHEe U XHUMHYECKHE CBOWCTBa
(peakiuu TaJIOTeHUPOBAHUS U HUTPOBAHMUS), MOJYICHUE U TPUMEHEeHUe. ToIyoI:
cocTaB, cCTpoeHue, (Qusnyeckue H  XHMHUUYECKHE CBOWCTBa  (peakuuu
raJOreHMpOBaHMUsI W HHUTPOBAHUS), TOJNYyYCHHE M MpUMEHEHHE. TOKCHYHOCTBH
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YIVIEBOJOPOAAMH, IPHUHAJICKAIUMU K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHbIii ra3 1 nomnyTHbIE HEPTSIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nmepepaboTKu HEPTH: MEpPETroHKa,
KPEKHHT (TepMHYECKUH, KAaTAIUTHYECKUH), mHpoiu3. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KamMeHHbI yroip u

MIPOJYKTHI €ro nepepaboTKu
Kucnoponcoaep:xaiiue opraHn4ecKkue CoeJMHEHUS

[IpenenbHBIC OTHOATOMHBIC CITUPTHL. METaHOJ M ATAHOJI. CTPOCHHE, (PU3UIECKHE
H  XUMHYCCKHE CBOIiCTBa (peakmuu ¢ AKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), MpUMEHEHHe. BoJopojaHbIe CBS3M MEXKIY
MOJIEKYJJaMH COUpTOB. JleHicTBME METaHOJa M ATaHOJa HAa OpPraHU3M YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH. CTpOCHHUE, (PU3ndecKue u
XMMHYECKHE CBOMCTBa  (B3aMMOJICHCTBHE CO  IICIOYHBIMH  METa/UIaAMH,
KayeCTBEHHAsl Peakilds Ha MHOTOATOMHBIC CIHPTHI). JleficTBHe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprHA U OTUJIICHITIMKOJIA

3.2

@deHoJI:  CTpOEHHWE MOJEKyJbl, (HU3NYeCKue W XUMUYECKUE CBOWCTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeTOHbI. DopMabIeTy, aleTaabAeTU/l. CTPOCHHE, (DU3NIeCKre U
XMMHAYECKHE CBOMCTBA (peakIMU OKHMCJIEHHS M BOCCTAHOBJICHHS, KAueCTBCHHBIE

pEaKIum), MOJyYCHUE U IPUMEHCHUE

OHOOCHOBHBIE NpefiesibHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHUE, HU3NUSCKHE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOLIUE IS
KJacca KHCIOT, peakius JTepuduKaiuu), TOIy4YeHHEe U I[PUMCHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHl KaK MPEJICTABUTENM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblja KaK COJIM BBICIITHX Kap60HOBLIX KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CnoxxHble 3(QUpHI KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. [ MIPONN3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonormyeckas poisb
KHPOB

VYrieBobl: COCTaB, KiacCU(pHKAIUs YIiIeBOJOB (MOHO-, U- U TMOJHCAXapUIbI).
I'moko3a — mpocTedmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIb,
busznyeckue u xumudeckue cBoiicta (B3aumosaeiicteue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHAa4yHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHOBICHHE,
OpOKEHUE TIIIOKO3bI), HAXOXKICHUE B TPUPOJE, NMPUMEHEHHE, OUOIOTHYecKas
poustb. dorocuHTe3. PpyKTO3a KaK M30MEp IIIIOKO3bI. Kpaxmai u memiroo3a Kak
npuponHble momuMmepbl. CTpoeHHe KpaxMana M Ueluntoio3bl. dusndeckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (I‘I/II[IJOJII/B, KauCCTBCHHAA pCaKIus C I/IOIIOM)
A30Tco;[ep>1<anme OpraHn4CeCKUC COCANHCHU A

AMMHOKHUCIIOTE KakK aM(I)OTCpHBIC OpraHn4CeCKUC COCIAUHCHUA. dusznueckue u

XMMHAYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpHMepe MIHIKHA). buojormueckoe




3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak DIpUPOAHBIE BBICOKOMOJEKYJApHBIE coenuHeHud. IlepBuuHas,
BTOpUYHAs W TPETHYHAss CTPYKTypa OenkoB. XHWMHUYECKHE CBOICTBAa OEIKOB:

THJIPOJIU3, ACHATYpAIUs, KAYeCTBCHHBIC PEAaKIIMK HA OCITKH

BricokOMONEKyIIpHBIE COETUHEHUS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIIH, CPEAHSSI MOJIEKYJIApHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUH —
MIOJINMEPU3ALUs U TOJMKOHIEH AU

DKClepUMEHTAIbHbIE METOJbl HM3yYEHHUS BELIECTB W WX [peBpallCHUIl:
O3HAKOMJIEHHE C 00pa3liaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,

Kay41YyKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

11 KJIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

TeopeTnyeckrue OCHOBBI XUMUHU

11

1.2

13

XuMudeckuil 31eMeHT. AToM. SIapo aroma, M30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, ITOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, O-2JIEMEHTHI.
OcCoOeHHOCTH pacIpe/leIeHUs] JJIEKTPOHOB 10 OpOMUTAISIM B aToOMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTypalys aTOMOB

[Tepuoanueckuii 3akoH u Ilepuoanyeckas cucrema XuMH4IecKux 3iueMeHTos J1.1.
MengeneeBa. CBsaA3p mnepuoguveckoro 3akoHa u Ilepuoanueckoil cHUCTEMBI
xumudeckux annemeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJOXHBIX BEUIECTB MO TPYIIaM U TMEePUOJaM.

3HaueHue NepruoINYECKOro 3aK0OHa B pa3BUTHH HAyKU

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XHMHUYECKOW  CBS3M
(koBajieHTHast HEMOJSIpHAs W TOJSIpHAs, HWOHHAs, MeTauindeckas). HOHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHYECKOMN CBSI3U

(oOMeHHBIN 1 JOHOPHO-AKIENITOPHEII). BomopoaHas cBs3b

14

BaneHntHOCTS. SJICKTpOOTpI/II_IaTeHBHOCTL. CTelneHb OKUCICHUS

1.5

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THINA KPUCTALIMYECKONM peméTku. [loHsTHE O aucCnepcHBIX

cucremax. McTtuHHBIC T KOJUIOUJHBIC paCTBOPLI. MaccoBas J0JIA BCIIECTBaA B




pacTtBope

1.6

1.7

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHNYCCKUX COGHHHCHHﬁ. HOMeHKJ'IaTypa HCOPIraHUYCCKUX

BCIICCTB

Xumuueckass — peakuus.  Kiaccudukanmms — XMMHYECKMX ~— peakuuid B
HEOPraHMYECKON U OPraHMYECKON XMMHM. 3aKOH COXPAHEHHUS MacChl BEILECTB,

3aKOH COXpaHCHUA U IIPCBpalliCHUA SHCPIruu IIpU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XuMHU4Yeckoe paBHoBecue. MDakTophl, BIHMSIOIIUE HA

CcOCTOsIHUE XUMHU4eckoro paBHoBecus. [Tpunuun Jle [llarense

1.10

1.11

2.1

2.2

BHGKTpOJ'II/ITI/ILICCKaH Jucconuanusi. CunpHple U cia0ble OJICKTPOJIUTEL. Cpez[a
BOJHBIX paCTBOPOB BEIICCTB. KHUCIasd, HGfITpaJ'IBHaﬂ, ImeouHas. Peakium MOHHOTO

oOMeHa
OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH
Heoprannueckas xumus

Hewmeramnsl. [lonoxenue nemeramuioB B Ilepuoguueckoi cucreMe XMMHUECKUX
anementoB J[.MI. MenzaeneeBa 1 0COOEHHOCTU CTpPOEHUsI aTOMOB. Puznyeckue
CBOMCTBa HEMETA/LIOB. AJIJIOTPOITUS HEMETAIOB (Ha IpUMeEpe KHCIOpo/ia, Cephl,
dbocdopa u yriaeposa)

XUMHAYECKHE CBOWCTBA BaKHEHIIUX HEMETaUIoB (TalOrCHOB, CEphl, a30Ta,
dochopa, yrimepoma W KPEeMHHS) M HUX  COCIUHEHHUH  (OKCHIOB,
KHUCJIOPOICOAEPIKAIIMX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHui). [Ipumenenue

BOKHEUIINX HEMETAIUIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenune wmeramioB B Ileppuoguyeckoi cucteMe XUMHUYECKHX
annemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasuioB. Obue ¢pusznyeckue cBoicTBa MeTauioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUECKUN Psiji HAIIPSDKEHUH METallJIoB
XUMHAYEeCKHE CBOWCTBA BaKHEHIIMX MeTa/UIOB (HATpWil, KaiWi, KaJbluii,
MarHui, ajJlOMHHUHN, IUHK, XpOM, JKeJIe30, MeIb) M UX coeauHeHuii. OOmue

CHOCOOBI MOTYYEHHs] METAJUIOB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAAJICKAIINUX K PA3JIMYHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

3.2

Pones xuMum B oOecreyeHWH HKOJIOTHYECKOW, IHEPreTHYECKOW | IHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

HpeﬂCTaBHCHI/I}I 00 06IJ_[I/IX HAYYHBIX IMPUHIUIIAX HPOMBIIIICHHOT'O IOJIYUCHUA




3.3

BOXHEHIIMX BeLIECTB. YUenoBEK B MHUpPE BELIECTB U MATEPHUAJIOB. Ba)KHEUILME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMHuKa, MaTepualibl JUIsl AJIEKTPOHUKH, HAaHOMATEpHasbl, OPraHUYECKHE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJOBEKA: IMpPaBWIA HCIOJIb30BAHMS JIEKApPCTBEHHBIX

mpenaparTos, IIpaBujia 0€30I1aCHOI0 MCITOJIb30BaHUs npenapaToB OBITOBOM XMMHH

B IIOBCEIHEBHOMU KU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 knacc / I'abpuensu O.C., Octpoymos U.I"., Cirankos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBenenune»

* Xumus, 11 knacc/ I'abpuensa O.C., O0I11ecTBO C OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31arenbcTBO

«I[IpocBenienne»

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Enunas xomtekuusa HAPPOBBIX ObPA3OBATEJIBHBIX PECYPCOB
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