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HOACHUTEJIBHAS 3AIITMCKA

[IporpammMa 1O XWUMHUU Ha YPOBHE CpeAHETro oO0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENBHOM MPOrPAMMBbI CPEIHEr0 OOIIEro 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarensHOoM ctaHgapTe COO, ¢ yauérom Konnenmuu npemnoiaBadus y4eOHOTO
npeaMera « XuMUs» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit ®eneparmu,
pealn3yIoMX OCHOBHbIE 00pa30BaTEIbHbIE POTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoin denepanuu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUU, K OINPEACICHUIO
oO1elt cTpareruy 00y4ueHus, BOCIUTAHUSL U Pa3BUTHS 00yJarOUIUXCsl CpeJICTBAMU
yaeOHoro npeaMera « Xumusi» 1 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM
koHuentyanbHble monoxkenuds GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHSI U TPeOOBaHWI K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeabHON  OpraHU3alluy, SBJSIETCS HEOThEMIIEMOM 4YacThiO HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM H3TAalOM pealu3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, IMPUCYIIHX
LEJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIbTYPhI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO
U MpUPOJHON cpexae. PeanusyeTcss XxuMuyeckoe oOpa3zoBaHUE OOyYarolMXCsl Ha
YPOBHE CpeTHETO 0011IeT0 00pa30BaHus CPEeICTBAMU YU€OHOTO IPeAMETa « XUMUS,
COJIEp’)KaHUE M TIOCTPOEHHE KOTOPOTO ONPEIEIEHBI B MPOrpaMME IO XUMHUHU C
y4€ToM crnenuPukd HaykKu XUMHH, €€ 3HAYCHUs B TMO3HAHWUM TPHUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOUIMX LIeJeH U MPUHIIMUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJIb B
COBPEMEHHOW IMBWIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (QOPMUPOBAHKE PALIMOHAIBHOIO HAYYHOTO MBIIIUICHHUS, B
CO3JaHHE LIETOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHpPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpMHUPYETCs] B XMMHUU HA OCHOBE MOHUMAHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUs CTaja
HEOTHEMJIEMOMN YaCTHI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM yCTICIITHOTO
TpyJa W KU3HM KaXJI0ro wieHa ooOmectBa. COBpeMEHHas XHMHs Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL 4YEJIOBEUECTBA — CHIPHEBOA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOMMMH UEISIMH U MPUHLMIIAMH CPEIHET0 OOIIEero
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kimaccrl, 6a30BbI YpOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 MM s BBIPAaOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJLKCHUS
o0pa30oBaHUs B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBislOMUMHA  TIpeAMETa «XUMHUS» SBISIOTCS  0a30BbIE KypChl —
«Opranuyeckas xumus» U «OOmas u HeEOpraHuueckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUHU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHOM CHCTEMBI 3HAHWI NPU U3YYEHUU
npeaMera o0ecredynBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOTooOpas3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMUpoBaHa B MpPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0O ydeOHOro marepuaja u OOyCIOBJIECHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  OMpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEILECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHUN, a TaKXk€ Ha YPOBHE CTEPEOXUMUYECKHMX M DJIEKTPOHHBIX
npeJcTaBlICHU 0 cCTpoeHuH BeulecTB. CBeieHust 00 M3y4aeMbIX B Kypce BEIeCTBax
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYECKH aKTHUBHBIX
coequHeHu. B Kypce  OpraHmyeckod  XUMHM ~ TOJYYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

[log HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs H3yUYCHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHU4ecKas
XUMUS» O00yJarouuMcsl TPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX MO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0m1aroriei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IMPOTEKAHUS TOoNONHAeTCs B Kypeax 10 u 11 kiraccoB anementamu
CoZlep KaHMs, UMECIOIMUMH KYJIBTYPOJOTHUYECKHA M TPUKIATHOW XapakTep. OTh
3HAHHS CIOCOOCTBYIOT TMOHHUMAHHUIO B3aUMOCBS3U XHMHH C JPYTMMH HayKamH,
PacKphIBaIOT €€ poJib B TIO3HABATEIHLHON U MTPAKTUYECKOMN JESATEIBHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIMTAHUIO YBAKEHUS K MPOIECCY TBOPUECTBA B 00JIaCTH TEOPUU
Y TIPAKTUICCKUX TPUIIOKCHUA XUMHUHU, TTIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBS3aHHBIX C XHUMHUCH,
KPUTHUYECKU OCMBICIUBATH HHPOPMALIMIO U IPUMEHSTH €€ /1J1s1 TIOTIOJTHEHUS 3HAaHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTATBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
[EJIOM COJIEp)KaHue y4eOHOro mpeamera «XuMUs» JaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y O0YUAIOIMIMNXCSI MUPOBO33PEHUECKO OCHOBBI
JUIsT TIOHUMaHWs (PrIocOPpCKUX WACH, TaKMX KaK: MaTepHAIbHOE CIMHCTBO
HEOPTaHUYECKOTO U OPTraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOCHUEM, ITO3HABAEMOCTh MPUPOIHBIX SIBJICHUH MTyTEM SKCIIEPUMEHTA
U PEIICHUS TPOTHUBOPEYMI MEXKITy HOBBIMH (DaKTaMH U TEOPETUICCKUMU
MIPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUN dKOJIOTHYECKUX MPoOem, a
Takke Mpo0eM COepeKEHUs IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3IaHUSI HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmnmane pemenus 3amad  BOCHHTAHUS, Pa3BUTUS W COIHMATHM3AIUU
OOyJaroIMXcs TPHUHITHIC MPOTPAMMON IO XUMHU TOJXOABI K OIPEACIICHUIO
COepKaHUSI W TIOCTPOSHHUS TIPeAMETa MPEeAyCMaTpuBalOT (popMupoBaHHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIOMUX 0a30BO€ 3HAUCHUE JIJISI PA3TMUHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs Tpo0seM, IMOUCKa, aHaiau3a U 00padoTKH
uHopMaIuU, HEOOXOAMMBIX [l TMPUOOPETEHUS OMbITa MPAKTHYECKOM U
WCCJICIOBATEIILCKONW JICATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUHU
XUMUH.

B mpaktuke mnpemnosaBaHus XMMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus, TaK ¥ HA YPOBHE CPEJIHEr0 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
COJIep KaTeIbHOM XapaKTePUCTUKHU IIeJied HW3Y4YeHUs NpeIMeTa HallpaBJIeHUEM
MEPBOCTETIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCS (GopMUpOBaHHE OCHOB
XUMUYECKON HAyKH Kak 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYCCKOU
JEATEILHOCTH YeJOBEKa W KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K OIPEIACICHUIO LIEJEH H3y4YEeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CornacHO AaHHOW TOYKE 3pPEHUS TJIABHBIMHU LIETSIMU W3Y4YEHHUs MpeaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisIFOTCSA:

e (opMupoBaHuMe cHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeHIel
COCTABJISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAaHUE CYIIHOCTH JAOCTYITHBIX
0000111eHUI MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKITNI, HEOOXOIUMBIX JUISI PUOOPETCHUS YMEHUIMA
OPUEHTHUPOBATLCS B MHUPE BEIICCTB W XUMUYCCKUX SBICHUN, WMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTr0 SKCIEPUMEHTa, COOJIIOJCHUEM  IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsny ¢ atum, coaepxaTtenbHas XapakTepUCTUKA IIeJIel U 3a/1ad U3y4eHUs
IpeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBaHus. CeroaHs B
MpenojgaBaHU XUMHUH B OOJIbIIIEH CTENEHU OTAAETCS MPEANOUTCHUE TPAKTUUECKOM
KOMIIOHEHTE  COJAEp)KaHUS OOy4YeHHs, OPUEHTUPOBAHHOM HAa TMOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHON OpraHu3alliy, BIIAJCIONIETO HE Ha0OpOM
3HaHWM, a (DYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU W yYMEHUSIMU
AKTUBHOTO MOJYyYEHUS 3HAHUW U MPUMEHEHHUS UX B PEaJbHOM KU3HU ISl peIIeHUs
MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM NpU U3yUECHUU MpeIMeTa « XUMUS» JIOMUHHUPYIOIIEE 3HAUCHUE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

azanTaiys 00y4yarolmuXcsi K YCIOBUSM JTUHAMUYHO PA3BUBAIOIIETOCS MHPA,
dbopMupOoBaHUE  WHTEJUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYyAIlUsIX, CBI3aHHBIX C BEIICCTBAMH U MX
MPUMEHECHUEM;

dbopmMupoBaHre y OOyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIMI), MMEIOINX YHHUBEPCAIbHOE 3HAYEHUE JJISI Pa3IMYHBIX BUJIOB
NeATEIbHOCTH: PElIeHUs MpoOJieM, MOKCKa, aHadu3a U 00padoTKku MHGOpMaIIIH,
HEOOXOMMBIX JUIsl TPUOOPETEHUS OMBITA ICSITEIIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHMHH, a TAKXKE I OIEHKH C TIO3UIUH 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XMMHUYECKUX TIPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOAHYIO CpEy;



pa3BUTHE IO3HABATENIbHBIX HMHTEPECOB, MHTEIEKTYaJbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yJaroUIMXcs: CIIOCOOHOCTH CAaMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIB30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA U aHalIu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XMMUYECKOTO COJIepKaHUS;

dbopMHpOBaHKE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILICHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOECHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUJIAHUPOBAHUU MU TPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHME Yy oOOyvarommxcs YOeXKIEHHOCTM B TyMaHHCTUYECKOM
HAIPaBICHHOCTH XUMHUH, €€ BAXKHOM POJM B pEUICHHH TI00aIbHBIX MpoOsieM
palMOHANIBHOTO MPUPOIOIOIB30BAHUS, TTOTIOJHEHUS HEPIETHUECKUX PECYPCOB U
COXPAaHEHUSI NPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OepeXHOTro
OTHOILIIEHUS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, @ TaKKe IPUOOpPETEHHs OIbITa
UCTIONIb30BAaHUSl TOJNYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOoM mnaHe cpeaHero o6mero oOpa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHS BXOJHUT B COCTaB MpeAMETHOM oOnactu «EcTecTBEHHO-HayuUHbIE
IPEMETHI.

OO61iee ynciio 4acoB, OTBEIEHHBIX IJIs1 U3YyYEHUs XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctasisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Hezieno).



COJEPXAHUE OBYYEHMUAA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKOIl XUMHUHU

[IpenMer oprannveckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHUS OpPraHUuYECKHUX
coenunenuii A. M. bBytnepoBa, e€ ocHOBHbIE ToJIOKeHUS. CTpYKTYpHBIE (HOPMYIIbI
OpraHWYEeCKUX BelIeCTB. loMonorus, wu3zoMepus. XuUMUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupuKaluyu OpraHndeckux BemiecTB. HomeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3yYECHHUS BEUIECTB W HMX IPEBPALICHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OPraHWYECKUX BEIIECTB U MaTEepHallaMU Ha KX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYeCKHX BEHIECTB, HAOJIOJEHUE M ONUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIMICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJ1aBjieHUE, OOyIIIMBAaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAa. MertaH M 3TaH —
NPOCTEUIINE TNPEICTABUTENN AJKAaHOB: (PU3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHMs), HAXOXKICHUE B TMPUPOJE, MOJIYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUIIEH U MPOIMUIIEH —
NPOCTEUIINE TNPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATAllUM, OKUCICHUS U
MOJINMEPHU3ALINH ), TOJyYEeHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u metwnOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakius moiaumepusanuu). [lomydeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETHIIEH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKWHOB: COCTaB, CTpOEHHUE, (U3UYECKUEe WU
XUMHUYECKUE CBOMCTBA (pEakluu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAINH,
TOpPEHHs] ), TOyYEHUE U TPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, (uU3NUECKHE U XUMUYECKHE CBONCTBA
(peakuuu rajoreHUpPOBaHMS U HUTPOBAHUS), TIOJyYEHUE U MpUMEHEHUe. 1oayon:
cocmae, cmpoeHue, ¢uauueckue U  XuUMuveckue  ceolucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue U npumererue. TOKCUYHOCTh apeHOB.



['eHeTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, MPUHAMIEKAIMUMHA K Pa3IMYHBIM
KJIACCaM.

[IpuponHble MCTOYHUKH YTIA€BOAOPOAOB. I[IpHpoaHBIil Ta3 W MONMYTHBIE
HedTsaubie Ta3el. HedTh 1 e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), nupoau3. IIpomykTsl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB WU UX MPEBPALLCHHI:
O3HAKOMJIEHHE C 00pa3llaMu IJIaCTMACC, Kay4yKOB U PE3UHbI, KosueKiuu «Heptb»
U «YTO0JbY», MOJACIUPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB U TaIOr€HOIPOU3BOIHBIX,
MIPOBEICHNE MPAKTUYECKOU PabOThI: TIOJYUYCHHUE STUIICHA ¥ M3yUYCHUE €T0 CBOWCTB.

Pacuérnurlie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJYKTa PEAKIHMHU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

Kucaopoacoaep:xamue oprannyeckue coeIMHeHus

[IpenenpHble OJHOATOMHBIE COUPTHL. METAaHON W H3TAHON: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHHE. BoJopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. JTWJICHIJIUKOIAbL W TJULEPUH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHeHre rimuepruHa u STUICHTJINKOJIS.

®deHoN: CTpOCHUE MOJICKYJbl, (PU3MUECKHEe U XUMHUUYECKHE CBOMCTBA.
Toxcuunocth (henona. [lpumenenue Gperomna.

Anpnerunpl U Kemowuwvl. DopManbierui, aleTAIbACTUJl. CTPOCHHE,
dbuznyeckre U XMMUYECKHE CBOMCTBA (pEeaklMH OKHUCJICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIC PEAKIINN), TIOJyYEeHUE U PUMEHEHUE.

OaHOOCHOBHBIE MpEETbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYCHAs
KHCJIOTBI: CTPOCHHUE, (PU3UYECKHE U XUMHUUCCKHNE CBOMCTBA (CBOMCTBA, OOIIME JIJIs
KJIacca KUCIIOT, Peakiys dTepUPpUKaIINN ), TOTydeHue U mpuMeHeHue. CTeapuHoBast
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTABUTEIN BBICHINX KapOOHOBBIX KHCIOT. Mbliia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxuble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuciaoT. ['maponus
cinoxkHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrineBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JAU- W
nonucaxapuibl). ['oko3a — NpocTernii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C THUIPOKCUIOM
meu(Il), okucinenne aMmmMuadHbIM pacTBopoM okcuaa cepedpa(l), BocctanoBeHME,
Opo’KkeHHUe TIIOKO3bl), HAXOXKJACHUE B IPUPOJIC, MPUMEHEHUE, OMOJIOTUYECKAs POJIb.
®dorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnoo3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmana U
Hewnono3bl.  Pu3nueckue M XHMHYECKHME CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHS BEIIECTB W HUX MpEBpaIleHUIl:
poBeJcHUE, HAOMIOJEHUE U OINKCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KAaYE€CTBEHHBbIC PEAKLMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJECUCTBHE TJHMIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKucIeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmeau(Il), B3ammopeiicTBHE Kpaxmana C HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Bbluncnenuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkalme OpraHnyecKre COeTMHEHNS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIE OpraHnyeckre coequHeHus. Guznueckue u
XMMHUYECKHE CBOICTBA aMMHOKUCIOT (Ha mpumepe riunuHa). buonormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupogHBIE BBICOKOMOJEKYJApPHBIE coeauHeHus. [lepBuunas,
BTOPHYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ICHATypaIusl, KAYeCTBEHHbIE peaKliy Ha OeJKu.

OKClepUMEHTANIbHbIE METOAbl H3Y4YEHHs] BEIIECTB M HMX MpEeBpallleHui:
HaOJII0JIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OcHOBHBIE TIOHATHS XUMHH BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSS MOJIEKYIJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUH —
TOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCTepUMEHTAIbHBIE METOABl H3Y4YCHHS BEIIECTB M WX TpPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3amus MeXnpeaAMETHBIX CBsI3eH MTPHU U3YYCHUH OPTaHUYECKOW XUMHUU B
10 kmacce OCYHIECTBISIETCS Yepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



Hay4YHBIX MOHSTUH, TaK U MOHATHUN, SIBISIOIIMXCS CUCTEMHBIMHU JJISI OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHUS: SABJIICHUE, HAyYHbIN (akT, TUIoTe3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiIacCuPUKalus, MePUOJAUYHOCTh, HAOIIOICHHE,
MU3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

@®usuka: MaTepus, DOHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
doTtocuHTE3, OHOJIOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOJIBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypceBl.

TexHonorus: INHUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO ITUTAHWS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MAaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue OCHOBbI XMMHHU

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, HW30TOIBI. OJIEKTPOHHAs
000JI0uKa. DHEpPreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsIM B aroMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3akoH u [lepnoandeckas cucreMa XMMUYECKUX JJIEMEHTOB /.
N. MenneneeBa. CBs3b NEPHOANYECKOrO 3akoHa M llepmoandeckol cuCTEMBI
xuMmudeckux aneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPyIHIaM M TEpHOJAM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbBI XUMHUYECKOW CBS3U
(KOBaJIeHTHasl HENOJISIpHAs W MOJsIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHSI KOBAJICHTHOW XHMHUYECKOW CBsi3W (OOMEHHBII H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BajeHTHOCTb. DIEKTpOOTPULIATEIBHOCTD.
Crenenp okucieHus. MIOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAIMYECKUX PEIETOK. 3aBUCHUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[Tonatne o aucnepcHbix cuctemMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBL.
MaccoBast 107151 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COCIMHEHUM. Howmenknatypa
HEOPTaHWUYECKUX BEIIECTB. ['€HeTuyeckas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAINUX K PA3TMYHBIM KJIacCaM.

Xumudeckass — peaknus. Krnaccupukamuss — XMMHUYECKHX — PEaKIUid B
HEOPTaHUYECKOM M OPraHWYECKOM XWMHHU. 3aKOH COXPAHEHHsSI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [lartense.

Onektponutuyeckas auccounanus. CuiabHbIe U cialdble AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAs, LIEJIOYHASL.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUS BEIIECTB W HUX IPEBPAIICHUN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB /. .
MenpeneeBay, U3ydyeHUe MOJENEH KPUCTALNTMYECKUX PEHIETOK, HaOIIOJIEHue U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3flokKeHUE EPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TIOMOIIIbIO YHUBEPCAIBHOTO HNKATOPA, PEAKIIUA MOHHOTO 0OMEHa), IPOBEICHNE
MpaKTUYECKON paboThl «BiusHue paznudHbX (AaKTOPOB HA CKOPOCTh XUMHUECKOU
peaKuum».

Pacuérnrie 3agaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKUUH, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C UCITOJIBb30BAHUEM MTOHSITUS «MACCOBASI 1O
BEILIECTBAY.

Heoprannuyeckasi xummus

Hemeranmner. Ilonoxkenne HemerauioB B Ilepuoguueckont  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha TMpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJOT€HOB, CEpPhI, a30Ta,
dochopa, yrimepoma U KpeMHHMSI) M UX  COEIUMHEHUUA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaKHENIIUX HEMETAIIJIOB U KX COCIUHECHUM.

Meramnsl. llonoxenne meraiuioB B Ileproanueckor cUCTEME XMMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mume ¢uzndeckue cBoiictBa MetayyioB. CIlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.



XHUMHUYECKHE CBOMCTBA BAKHEWIIMX META/UIOB (HATpUM, Kaaui, KaJablIUM,
MarHuii, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAMHEHUH.

OO6mue crmocoObl MoJIydeHus MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUsS BEUIECTB W MX MPEBPAILCHUI:
U3yYEHHE KOJUICKIMU «MeTamabl W CIUIaBbl», OOpa3l0B HEMETAJUIOB, PEILICHUE
HKCIEPUMEHTANbHBIX 3a/a4, HAOJIOJEHHEe M OIKCAHUE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA AIFOMUHUS C PACTBOPAMH
KHUCJIOT U IIeJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuétel mMaccel BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIUM BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OJHO
13 BEILIECTB UMEET MPUMECH.

XHUMHS U )KU3Hb

Ponp xuMum B o0ecredyeHHH SKOJOTHUYECKOM, YHEPIeTHUYECKON U MHIICBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHMS
BEIIECCTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OONMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJy4YCHUS Ba)KHEHIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPHUATIOB: BAKHEUIIHE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJI0, KepaMHKa,
MaTepHuabl JJis AJICKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEpaJbHbIC
ya00peHwUs.

XuMHUSIT U 3I0POBBE YEIIOBEKA: MpaBWJIa HMCMOJb30BaHUSA JIEKAPCTBEHHBIX
npernapaToB, IIpaBuiia 0€30MMacHOTO HCIIOIB30BaHUS MPEIapaToB OBITOBON XUMHUH B
MMOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3y4YeHHMH OOIed u
HEOpraHu4ecKol XMMUM B 11 Kjacce oCyIIeCTBISIETCS YEPe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK W TOHSATHM, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbBIC TOHATHS: HAy4YHBINH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(pUKalus, TMePUOIUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusznka: MaTepusi, SJHEPTUsL, Macca, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, HUOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEITUYUHBI U €AUHUIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorusa: kneTka, oOpraHuM3M, JKOCHUCTEMa, Ouocdepa, MaKpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYpPCHIL.

TexHoJIOTHs: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBINIUICHHOCTh,  (papMaImeBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IJNIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI' PAMMEBI I10 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
OOyYarOIIMMHUCST TMPOTPaMM  CpeIHEro oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeaMETHBIM M IpeaMeTHbiM). HayuHo-meToauueckold OCHOBOM — AJis
pa3paboOTKU MJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrPaMM CPEAHErO OOIIETro
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B CcoOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCHUMCKOW TIpa)KAaHCKOW HUACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Khe MOTUBALUU K OOY4YEHHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIHMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JESTEIIbBHOCTH II€HHOCTHO-CMBICIIOBBIMM YCTaHOBKAMHU, MPHUCYLIUMHU LIEJIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
[IEJIM U CTPOUTH KU3HEHHBIC MJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUA MpeAamMeTa «XUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTUUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
U HIealaMd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, NMPHUHATHIMU B OOILECTBE
HOPMaMM Y TOpaBWIAMHM  TOBEJIEHHUS,  CIHOCOOCTBYIOUIMMHU  MpoLeccam
CaMOMNO3HAHUS, CaMOpPAa3BUTUA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOyJaroIuxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSI TMpeaMeTa «XHUMHSD OTPaXkaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIbHOM U TPAKTUYECKON JEeSATEIBHOCTU
oOy4Jarommxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTu:

1) rpaxaaHCcKOro BOCIIUTAHMS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)XCHHS K 3aKOHY U MPABOTIOPSIKY;

NPEICTABICHUS O COIMAIBHBIX HOpMax H TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUECKOM JEATENBHOCTH IPU CO3/IaHUU yUEOHBIX
MPOEKTOB, PEIICHNHU YU€OHBIX U TO3HABATENIBHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M IPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY H
apTyMEHTHI IPYTUX MPU aHAIHU3E PAa3IUYHbIX BUJIOB YIEOHOH EATEIHHOCTH;

2) NaTPUOTUYECKOI0 BOCITUTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY UM HAy4YHOMY HacCJEIUI0
OTE€YECTBEHHON XUMUU;

YBOXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pEe3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSTHHOTO TpyZAa Y4E€HBIX U PAKTUKOB;

MHTEpPECA U I03HABATEIIBHBIX MOTUBOB B [TOJIYYEHUU U MOCIEAYIOIIEM aHATIU3€
UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO [IOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEICHHUE M IMOCTYNKU CBOMX TOBApUUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUI 3THX
IIOCTYIIKOB;

4) dopMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coONIo/IeHns TpaBui O€30MacHOro OOpallleHusi C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUS LEHHOCTHM MNPABWI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCJEACTBUNA M HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) TpyaA0BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEeN0BATENbCKOU
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U JIPYTUX  BUJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YydacTHE€ B pPEUIEHUM MPAKTUYECKUX 3a7ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iuyHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHHS K TPYAY, JIOAAM TPyJla U pe3yJibTaramM TPYAOBOU JEATEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAJIbHON TpaeKTOpUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anuu COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) PK0JIOTHYECKOI0 BOCIIMTAHHUA:

AKOJIOTMYECKU II€JIeCO00pa3HOr0 OTHOLIEHUA K HPHUPOAE, KAK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUA TJIOOATBFHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAaHUS JIOCTHXKEHUN XUMHHM IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX Bpel OKPYXKaroUeu
IPUPOJIHON cpezie, YMEHMsI NMPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HAJIM4YXsl Pa3BUTOIO HKOJIOITMYECKOTO MBIIUICHHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa JeSTENbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLUAIBHOMN
IOPAKTHKE, CIHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemopoouu;

7) 1EHHOCTH HAYYHOI'O MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMHUM Kak HayKH, OCO3HaHHS €€ poJu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpPoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM  3HAYMMOCTH XHMHUU I COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOM HAIPABIEHHOCTH ¥ BAXKHOM POJIN B CO3JJaHUU
HOBOM 0a3pl MaTepuanbHOM KYyJbTYpbl, PpEIIEHUH TH00aJbHBIX MpoOseM

YCTOMYMBOTO PAa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOU, SJHEPTETUYECKOM, NTUILIEBOM U
HKOJIOTUYECKON 0€30MacCHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIIEYEHUN YCIOBUI
YCIIEITHOTO TPYZAa U 3KOJIOTHUYeCKH KOM(POPTHOM )KM3HHU Ka)KA0T0 YjieHa 00IIeCTBa;
€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJ/IOB
MO3HAHHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SIBIEHUN OKPYKAIOLIEro MUpa u



IPOUCXOAAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh O0OCHOBAaHHbBIE 3aKIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIEIIBIO MOTYYSHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIbHO HCIOJIb30BaTh XUMHWYECKUE 3HAHUSA U
pelieHus mpoOsieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON 1EATENbHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3lMYHBIX cdepax mpodhecCuoHaTbHON
JESATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHusl BKIIOYAIOT:

3HAUUMbBIE Ui  (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIC MOHATHUS, OTPaXKaIoIINe
[[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEUPUKY METOJOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, IHEPTHs, SIBICHHUE,
MpoIIecC, CUCTeMa, HaAYYHBIN (haKT, MPUHIIAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC Y4eOHbIEC NEeHCTBUS (MO3HABaTEIbHbIC, KOMMYHUKATUBHEIE,

peryJsiTUBHBIC), o0ecreunBaroIne dbopmupoBaHue GyHKIIMOHATBHOU
T'PaMOTHOCTH M COITUATbHOW KOMIIETCHITMN O00yYarOIINXCSI;
CIIOCOOHOCTh oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSAMH.

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJbHBIMH
JeHCTBUSIMH:

1) 0a30Bble JJOrnYecKme JeicTBHs:

CaMOCTOSITENIbHO  (popMynupoBaTh M aKTyaJu3MpOBaThb  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEACNATh 1EJW JACSATEIbHOCTH, 3aJlaBasi MapameTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIICHUS —
BBIJICISITh XapaKTepHbIC MPU3HAKWA MOHSITUM M yCTAaHABIMBATh MX B3aHMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITUS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpAaTh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(PUKAIMK BEIIECTB U
XUMUYECKUX PEaKIIii;

YCTAaHABJIMBATh MPUUYUHHO-CICACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXACHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOIIECCE MTO3HAHUS, UCTIOIb3YyEeMbI€ B XUMHUKM CUMBOJIMYECKUE
(3HAaKOBBIE) MOJCIIH, MPEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUS — XUMUYECKUIM
3HAK (CUMBOJI) JIEMEHTa, XUMUYECKast popMyJia, ypaBHEHUE XUMUUECKOU peaKInu
— TpPU PEIICHUHU YYEOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3a]a4, MPUMEHATH
Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCIE0BaTEeILCKHE TelHCTBUA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuui;

(opMyIMpPOBATH LIENIN U 33Ja4U UCCIEA0BAHUS, UCIIOIb30BATh TOCTABICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HABBIKAMH CAMOCTOSTEJIBHOTO IUIAHUPOBAaHUSA U  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHUS HAOIIOaTh 3a XOJO0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

MpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIIENOBATEIIbCKOM U MPOEKTHOMU
JEATEIIbHOCTH, TPOSBIISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUS MTPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOOB
MO3HAHUS.

3) pa6ora ¢ undgopmanueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX uHpopManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XHWMHUYECKOTO COJICpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHAIM3UPOBAaTh MH(POPMALIMIO PA3JIUYHBIX BUIOB U (Hopm
MpEeACTaBIICHUS], KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTHUBOPEYUBOCTH;



(bopMynHpOBaTh 3alpOChl U MPUMEHSTH PA3TUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMan¥K, HEOOXOMMMOW HJisi BBIMOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;

mpuoOpeTaTh OIBIT HCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYIO  GOpMYy  MpeACTaBICHUS
uHpopMmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCITOJIh30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA TP PA00TE C XUMHUIECKOU
nH(OpMaIuel: MPUMEHITh MEXIpPEeAMETHbIC ((pU3ndecKkne M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjaieHue yHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMH JIEHiCTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TeMBbI B XOJI¢ AWAJIOTa W/WIN
JTUCKYCCHUHW,  BBICKA3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TMpPE3CHTAIMEH pe3ylbTaTOB IO3HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UM COBMECTHO CO CBEPCTHUKAMM MPU BBHITOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOTHI MO HMCCIICOBAHUIO CBONCTB
M3Y9aeMbIX BEIIECTB, peaan3anuid YIeOHOTO MpoeKTa U (POPpMyIUPOBATH BBHIBOIBI
M0 pe3ysibTaraM MPOBEACHHBIX MCCIEIOBAHUN IMYyTEM COIJIACOBAHMS IMO3UIIMKA B
X0J1e 00CYX/IeHHsI 1 0OMEHa MHEHUSMH.

OBjajieHUe YHUBEPCAJTbHBIMYU PEryJaSTUBHBIMHU IEHiCTBUSIMM:

CaMOCTOSTENILHO IIJITAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
JeATEeIbHOCTh, ONpenelsas e¢ Ieau W 3amadyd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATHh TpEjIaraéMblii aJroput™M JACHCTBUN Tpu
BBITIOJIHGHUHM YYEOHBIX U HCCJIENAOBATENBCKUX 3ajad, BBIOMpaTh HamOoJee
b (dEeKTUBHBIN CMOCO0 MX penieHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBJISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CAaMOaHAIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckas XUMHS
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHWMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIA XUMHUU B IIO3HAHUU SBJIEHUN TTPUPOBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPAMOTHOCTH, HEOOXOUMOM JUIsl pEeIIEHUs] MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XHMMYECKHX  3HAHMW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE MOHATHS (XMMHYECKUU BJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyYTas W COKpaII€HHAs), MOJIb, MOJISIpHas
Macca, MOJIIpHBINA 00bEM, YTIIEPOIHBIN CKeJeT, GyHKIIMOHAIbHAs TpyIa, pajnuKal,
WU30MEPHS1, ©30MEPBI, TOMOJIOTHYECKHUU AT, TOMOJIOTH, YTIIEBOIOPOIBI, KUCIOPOI U
a30TCOAEpXKAIIME COCAUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUSI); TEOPUU M 3aKOHBI (TEopus CTpOEHUs
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XMUMHWHU; MHPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE IOHUMAHHMS NPUYMHHOCTH U CHCTEMHOCTHM XUMHYECKUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUA O CBOMCTBAX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAHWN BA)XHEWIIUX OPraHMYECKHUX BELIECTB B OBITY U
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIE MPU3HAKU TOHATUM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME ITOHATHS IPH
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCTMHEHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIHUKY JUIS
COCTaBJICHUSI MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
GbopMya OpraHMYEeCKMX BELIECTB M YPaBHEHUW XUMHUYECKHX PEaKLHid,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WJUIFOCTPALUNA HMX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH TNPUHAMICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaByY U CTPOCHHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COelIWHEHUN (yriaeBOJOpOAbI, KHUCIOPOJI M a30TCcOJAeprKaliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaThb MM Ha3BaHUS 110
cucremarniuecko HomeHksarype (IUPAC), a Takke NpUBOIUTH TPUBUAIIBLHBIC
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWIIEH, MNPOINWIEH, AalleTHIIEH,
ATWJIEHTJIMKOJb, TJIMUEPHUH, (EHOJ, (OopMalIbIerull, aleTajabIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAsK KUCJIOTA, CTEAPUHOBAs KHCIIOTA, IJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TOJOXKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHUI XapaKTepPU30BaATh COCTAB, CTPOCHUE, PU3NYECKHE
M XUMHYECKHE CBOICTBA THUNUYHBIX MPEICTABUTENEH Ppa3JIMYHBIX KIIACCOB
OpraHWYECKUX BEUIeCTB (METaH, 3TaH, TUJICH, MPOINUJICH, alleTUJIeH, OyTanuen-1,3,
MeTmiOyTaaueH-1,3, 6eH3011, METaHO, TAHOJ, STUJICHIJIMKOIb, TJIUIEPUH, (GEHO,
aleTaNbAeTU, MypaBbUHAsl U YKCYCHAsI KUCIIOTHI, TTII0K03a, KpaxMmal, [eJUIi0I03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBSA3b MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUl C HCHOJb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHUKHU YTIJIEBOIOPOIHOTO
CBIPBs (HE(PTh, IPUPOIHBIN ra3, Yroib), CIIOCOOBI UX MEPEPaOOTKH U MPAKTUIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
peaKIMK Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XHUMUHU MPU U3YUYCHUU BEIIECTB U
XUMHUYECKUX sBJICHU (HaOJt0/IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JJIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH M WX
IPUMECHCHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MIPaBula MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO JaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBINOIHATH XHUMHYECKUN
AKCHEPUMEHT (ITPEBPALIEHUS] OPTaHUYECKUX BEUIECTB MPU HArpEBaHUU, MTOTYYEHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUN OPTAHUYECKUX BEILIECTB,
JieHaTypaius OCJIKOB IIPU HarpeBaHUM, [[BETHBIC pEeaKIuK OEJTKOB) B COOTBETCTBUU
C TMpaBUJaMU TEXHUKU O€30MaCHOCTH TIpU OOpalleHWd C BeIIeCTBAaMU U
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh  PE3YJIbTAThl  XUMHUYECKOTO
JKCIIepuMeHTa B (GOpME 3alucH YpaBHEHUW COOTBETCTBYIOIIUX pEAKIMU W
dbopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJyd4aeMyl W3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHUPOBAHHOCT, ~ YMEHHH  COOMIOAATh  MpaBWia  IKOJOTHUYECKU
1e71eco00pa3HOTO TOBEJICHUSI B OBITY W TPYJIOBOWM JEATEIBHOCTH B IENSIX
COXpPAHEHHSI CBOETO 370pOBbSl U OKPYXKAIOILIEH MPUPOJAHOM Cpelibl, OCO3HABATH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI OINPEAECIEHHBIX OPrAHUYECKHUX
BEIECTB, MOHUMasi cMbica Tokaszatens [1/IK, mosicHsaTs Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPALLICHUS WX BPEAHOIO BO3ACHCTBUSA HA OPraHU3M
YEJIOBEKa;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIENBbIX M CIA0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHuit JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyL.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SBJICHUN TPUPO/IBI,
B (OPMHUPOBAHUU MBIIUICHUS] U KYJIbTYpPhl JHUYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM JJI pelieHus] MPaKTUYECKUX 3a/1ady U HKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOIHOM Ccpe/ie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIIEHb OKUCIIECHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKasi, BOJAOPOAHAs), KpUCTAIUIMYECKasl peliéTka,
TUMBl ~ XUMHUYECKUX  pPEaKLHi, pacTBOp, DJICKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJUTHUYECKAsE JUCCOLMAIMSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakliyd, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
AJIEKTPOJUTUYECKON AUCCOoNraMK, nepuoauueckun 3akoH [. M. Menpneneesa,
3aKOH COXPaHEHHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPALICHUS SHEPTUHU
NP XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33pPEHUYECKUE 3HAHUS, JIEKAIIMe B OCHOBE IMOHUMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PaKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTAaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC TPU3HAKA TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJMUKY IS
cocTaBiieHHs (OpMyJT BEMIECTB W YPaBHCHMA XUMHUYECKHX  PEaKIui,



cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTACIbHBIX
HEOPraHUYEeCKUX BeIIeCTB (yrapHblii ra3, yrJIEKUCIbIM ra3, aMMHakK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN ONPEACIIATh BaJICHTHOCTh U CTEIICHb OKUCIICHHS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHHUSIX Pa3JIMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJIeHTHAasi, MOHHAs, METaJNIMYECKasi, BOJOPOHAsI) B COCTUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJICKYJSApHasi,
MOHHAs, METAJIMYECKas), XapaKTep CPelbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHCHU;

c(hOpMHPOBAHHOCTH YMEHUI yCTaHaBJINBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEUIECTB IO HX COCTaBy K OMNpeAeNEHHOMY KIaccy/Tpyrie
COEJIMHEHUM (TMPOCTHIE BEIIECTBA — METAJUIBl U HEMETAILIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3akoHa [l.
W. MenneneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuogndeckoi CHCTEMBI
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, KIHEPTETUUECKUE YPOBHUY, OOBIACHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCJUMHEHHMM MO MepuojiaM U
rpynmam [lepuoandeckoi cuctemel XuMuyeckux 3jeMeHToB /1. 1. Meneneena;

c(OPMHUPOBAHHOCTh YMEHHUM  XapaKTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPAKAATh CYIIECTBOBAHWE TEHETHYECKOW CBS3U MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3JIMUHBIM TIpU3HAKaM (YUCIy W COCTaBy PEarupyrolux BEHIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTU
peakliy, y4acTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTaBIISATh YpPAaBHEHHUS PEAKIUN pa3InYHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIMi HOHHOTO 0OMEHa, YYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMH UAYT 1O KOHIA;

chOpPMHUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAOIINEC
KaueCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



C()OPMUPOBAHHOCTb ~YMEHHMM  PAacKpbIBaTh CYIIHOCTb  OKHCIUTEIBbHO-
BOCCTAaHOBUTEJIBHBIX PEAKINNA MOCPEICTBOM COCTABIECHUS 3JIEKTPOHHOro OanaHca
ITUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT pa3INyHBIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTeus (npuHuun Jle Illarense);

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHUE IPOLIECCHI,
JeKale B OCHOBE IPOMBINIJIEHHOTO IMOJyYEHUsl CEPHOM KHUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUNA 00 OOIIMX HAYYHBIX NPUHLUIAX H
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYMCIEHHUS C HCIOJIb30BAaHUEM
HOHSTHS «MacCOBasi 10JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILLIEHU ra30B MU
XMMHUYECKUX PpEaKLHUsAX, MacChl BeElleCTBA WIM O0ObEMaA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIHH
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUila MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBINOJIHATH XUMUYECKUN
DKCIIEPUMEHT (Pa3joKE€HHUE MEPOKCHIA BOJOPOAA B IMPUCYTCTBUM KaTalu3aTopa,
ONpPENENICHUE CpEedpl PpacTBOPOB BEUIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIIHH,
peaklMy MOHHOrO OOMEHa, KayeCTBEHHbIE peaKkuu Ha cyib(ar-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE HKCHEPUMEHTAIbHBIX 33/ad IO
temaM «Metaisl» U «HemeTtannbel») B COOTBETCTBUM C MpaBUIAMH TEXHHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0OBAHUEM,
NPEACTaBIATh PE3YNbTAThl XWMHYECKOIO JKCIIEpUMEHTa B (OpMe 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYITHPOBATH BHIBOIBI HA OCHOBE 3THUX
pE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHHKaIuu, UHTEpHET U IpyTrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  cOONIOAaTh  MpaBWIa  JKOJOTHYECKH
1EJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJISIX
COXpaHEHHUsI CBOErO 3J0POBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BELIECTB, TOHUMAs



cmbicnt mokazarens [IJIK, moscHAT, Ha mpuMmepax CcHocoObl yMEHBIICHUS H
MPEIOTBPALLIECHUS UX BPEJHOTO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 0Oy4aronIuxcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAaHMUS 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIA CIIETIBIX M CIIAa0OBHIAIIMX OOYyYaIOUIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins mis 3anmucu XUMHYECKHX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne o/m P Konrtpoannbie | IlpakTudeckue (wicpp )
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTrudyeckne 0CHOBBI OPraHUYECKOi XHMHH
[IpeameT opranudeckoit xumun. Teopust bubnunoreka [IOK
1.1 CTPOEHUS OPTaHUYECKUX COCTMHEHUH A. 3 https://m.edsoo.ru/7f41837¢
M. bytieposa
Hroro no pazneny 3
Paznes 2. YrieBogopoasl
2.1 [IpenenbHbIE yIIIEBOAOPOABI — AIKAHBI 2 bubnuoteka [IOK
https://m.edsoo.ru/7f41837¢c
29 HenpenenbHbie yriieBo10po/Ibl: aIKEHBI, 6 | bu6nunoreka [IOK
' AJIKQJIMCHEI, AJIKUHBI https://m.edsoo.ru/7f41837¢
23 ApomaTH4ecKue yrieBoJ0pOIbI 2 bubnuoteka [IOK
https://m.edsoo.ru/7f41837¢c
4 [IpupoiHbIE NCTOYHHKY YTIIEBOIOPOIOB U 3 | bu6nmmoreka [IOK
. uX nepepadoTka https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:kaimue opranudeckue coeTuHeHust
3.1 Crnuptsl. denon 3 bubnnoreka [HOK
https://m.edsoo.ru/7f41837c
39 Anpaerunsl. KapOOHOBBIE KUCIOTHI. 7 | Bbu6nuoreka [JOK
' CnoxHbie 3hUpbl https://m.edsoo.ru/7f41837c
33 VYrneBoabl 3 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c




Wroro no pazneny 13
Pa3nen 4. AzoTcoaep:xainiue opraHnyecKue coeInHeHus!
4.1 AmuHBI. AMUHOKHCIIOTHI. benku 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
Uroro no pazneny 3
Pa3nes S. BeicokomosieKky isipHble cOeIMHEHHSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB IIO 34

[TPOIT'PAMME




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBbI XMMHMU
Crpoenue aromoB. [leprnoanueckuii 3akox bubnuorexa LIOK
1.1 u [lepuonnueckast cuicteMa XUMHUYECKHX 3 https://m.edsoo.ru/7f41837c¢
anemenToB . 1. MeHaeneeBa
12 Crpoenue BemectBa. MHOroodpasue 4 bubnuorexa [LIOK
) BEIIECTB https://m.edsoo.ru/7f41837¢
1.3 XHUMHYECKUE PEaKIIUU 6 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
Uroro no pazneny 13
Paznen 2. Heopranunueckasi Xumusi
2.1 Mertamisl 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c¢
2.2 Hewmeranmnbt 9 1 1 bu6mmoteka I[IOK
https://m.edsoo.ru/7f41837c
3 CBs13b HEOPTraHUYECKUX U OPTAHUYECKUX ) bubmuorexa [JOK
) BEILIECTB https://m.edsoo.ru/7f41837¢
Hroro no pasneny 17
Pa3znen 3. Xumus u ;KM3Hb
3.1 XuMUs 1 )KU3Hb 4 Bubmnoreka [JOK
https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo 4yacos DJIEeKTPOHHbIE
Ne Hdara| uudpposbIie
i Tema ypoka Beero Konrpoabusie | I[IpakTuueckue Wiy | oGpazoBaTeIbHBIC
padoThI padoThI enusi| pecypent
| [Ipeamer oprannyeckoil Xumuu, e | 04.09 bubmmoreka [JOK
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE https://m.edsoo.ru/7f41837c
Teopus cTpoeHUsT OPraHuYECKUX bubnnoreka [IOK
2 coequHeHuiit A. M. bytieposa, eé 1 11.09| https://m.edsoo.ru/7f41837¢c
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KiaaccuPUKaIIN bubmmoreka [JOK
3 OpraHM4ecKux BellecTs. Homenkiarypa | 18.09 https://m.edsoo.ru/7f41837¢
(cucreMaTuveckasi) U TpUBUAIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | 25 09 bubnuorexa [JOK
TOMOJIOTUYECKHUN P https://m.edsoo.ru/7f41837¢
5 MertaHn u 3TaH — npocTenime | 02.10 bubnnorexa [IOK
MPEACTABUTEINIH aJIKAHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 09.10| bubmuoteka LIOK
https://m.edsoo.ru/7f41837c
7 OTuUiEH U NPONUJIEH — MPOCTENIINE | 16.10 bubmuotexa [LIOK
MIPEACTaBUTEIIN aJIKEHOB https://m.edsoo.ru/7f41837¢
g [IpaxTuueckas padora Ne 1. «I[Tomyuenue 1 1 53.10 bu6mmoreka [IOK
ATUJICHA U U3YYEHUE €0 CBONCTBY https://m.edsoo.ru/7f41837c
Aunkanuensl. byraguen-1,3 u but6mmoreka [JOK
9 MetunOyraauen-1,3. [onydenue 1 06.11| https://m.edsoo.ru/7f41837¢

CHUHTCTUYCCKOI'O KaydyKa U pC3UHBI




AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKHUH P,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

10 13.11
ALIETUJIEH — MPOCTEHIIMI
IIPEICTaBUTEND AIKMHOB

1 Beluncienus 1o ypaBHEHUIO XMMUYECKOM 2011 bubnuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c¢

2 ApeHsbl: 6eH30:1 ¥ TOIY0J. TOKCHYHOCTD 9711 bubnnorexa [IOK
apeHoB https://m.edsoo.ru/7f41837¢

13 I'enernyeckas CBA3b yIII€BOLOPOAOB, 04.12 bu6mmoteka LIOK
IIPUHAJISKAIINX K pa3InYHbIM KJIaccaM https://m.edsoo.ru/7f41837¢
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: Bbu6mmoteka LIOK

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE 11.12| https://m.edsoo.ru/7f41837c
rasbl, He)Th M IPOAYKTHI €€ IepepaboTKu
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: Bbu6mmoteka LIOK

15 HPUPOJHBIN a3 ¥ NOMYTHBIE HEPTAHBIE 18.12| https://m.edsoo.ru/7f41837¢c
ra3pl, He()Th U MPOJYKTHI €€ epepaboTKu

16 KonTponbhas padota no pasneny 25 19 bubnuorexa [LIOK
«YTaeBogopoabh» https://m.edsoo.ru/7f41837¢

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHIL: 15.01 bubnuoreka [LIOK
METaHOJI ¥ 3TaHOJI. BogopoHas cBsA3b https://m.edsoo.ru/7f41837¢
MHOroaToMHbIE CIIUPTHI: STUIICHIJIMKOJIb bubnnorexa [IOK

18 22.01
U TIIALEPUH https://m.edsoo.ru/7f41837¢
DeHOII: CTPOCHHUE MOJIEKYITHI, bu6nmnorexa [IOK

19 (hU3UYEeCKre U XUMHYECKHE CBOMCTBA, 29.01| https://m.edsoo.ru/7f41837c
MIpUMEHEHHE

20 Anpaerunpl: popMaIbaeru u 05.02 bu6nmnorexa [IOK

alcTaabaCIua. AI_IGTOH

https://m.edsoo.ru/7f41837c¢




71 OAHOOCHOBHBIE IIPE/IEIbHBIE KAPOOHOBBIE 12.02 bubnuoreka [JOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs https://m.edsoo.ru/7f41837¢

” [TpakTuyeckas padota Ne 2. «CBoicTBa 19.02 bubnnorexa [IOK
pacTBOpa YKCYCHOM KHUCIIOThI» https://m.edsoo.ru/7f41837c
CreapuHOBas U 0JIEMHOBAs KUCJIOTHI, KaK bubmmoreka [IOK

23 MPEACTABUTEM BBICIIUX KapOOHOBBIX 26.02| https://m.edsoo.ru/7f41837c
KHUCJIOT

4 MBpi1a Kak coJId BBICHINX KapOOHOBBIX 05.03 bubmmoreka [JOK
KHCJIOT, UX MOIOIIIEE JCUCTBHIE https://m.edsoo.ru/7f41837¢c
CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC bubnnoreka [IOK

25 KapOOHOBBIX KUCIIOT. [ MAPOIIH3 CII0KHBIX 12.03| https://m.edsoo.ru/7f41837c
a¢upoB

%6 Kupsl: runponus, npuMeHEHHeE, 19.03 bubnnoreka [IOK
OuoI0rnYecKas pojb )KUPOB https://m.edsoo.ru/7f41837¢
VYrneBojbl: cocTaB, KiaccupUKaIus. bubmuorexa [JOK

27 Bakneiimune npecTaBUTeNN: TI0K034, 26.03| https://m.edsoo.ru/7f41837¢
¢bpyxTO3a, caxaposa
Kpaxman u niemntoio3a Kkak mpupoIHbIe bubnnoreka [IOK

28 09.04
TOJIMMEPHI https://m.edsoo.ru/7f41837c
KonTtponbHast pabota no paszzaeny bubnnorexa [IOK

29 «Kucnopoacoaepxaiiue OpraHuuecKue 16.04 https://m.edsoo.ru/7f41837c¢
coequHeHus»/ Beepoccuiickast
poBepoyHas padboTa
OO01mas XxapakTepucTuKa bubnuoteka [IOK

30 asoTcoAeprKaIX OpraHuYeCKuX 23.04 https://m.edsoo.ru/7f41837¢
coeauHenuii / Beepoccuiickas
IpoBepoyHas pabora

31 AMWHBI: METUJIAMUH U aHUJIHH 30.04| bubmuoreka [IOK

https://m.edsoo.ru/7f41837c¢




32

AMHUHOKHCTIOTHI Kak aM(OTEpHBIE
OPraHU4YeCKHE COCTUHEHUS, UX

OMOJIOrHYeCcKOe 3HaUCHHE. HCHTI/II[BI.

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS

07.05

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

33

OCHOBHBIEC TOHATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ

14.05

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢

34

OcHoBHBIE MCTOJAbI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/Iﬁ.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

21.05

bubnuoreka [JOK
https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34




11 KJIACC

KonunyectBo yacos DJIeKTPOHHBIE
(1)
Jr:[;-n Tema ypoka Beero Konrpoasnbie | IIpakTHuyeckue fl[:;: :)Ig;)l;g(())?;fenbﬂme
padoTsbI padoTsbI enusi|  pecypebi

1 XUMHUYECKU AJIEMEHT. ATOM. | 04.09 bubnuoreka [JOK
DJeKTpoHHas KOH(UTYpAIUs aTOMOB https://m.edsoo.ru/7f41837c
[lepuoauueckuii 3akoH u [lepuoauueckas bu6mmoteka [LIOK

) CHUCTEMa XMMUYECKUX IeMeHToB []. 1. | 11.09 https://m.edsoo.ru/7f41837¢
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB bubnuoreka LIOK
XUMHAYECKHUX DJIEMEHTOB U UX COEAUMHEHUN https://m.edsoo.ru/7f41837¢

3 10 TpyNIaM U nepuojam. 3HaueHue 1 18.09
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMH4eckux 3jiemeHToB .M. MeHaeneeBa
B Pa3BUTHH HAyKU
CrpoeHnue BeliecTBa. XuMUYECKast CBA3b, bubnnorexa [IOK

4 e€ BU/IbI; MEXaHU3MBbl 00pa30BaHUS 1 25.09| https://m.edsoo.ru/7f41837c
KOBAJICHTHOM CBs3U. BoopoaHas cBs3b
BanenTHOCTB. DNIEKTPOOTPULIATEIBHOCTb. bubnuoreka [LIOK

5 Crenens okucnenus. Bemecrsa | 02.10 https://m.edsoo.ru/7f41837¢
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS
[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnmnoreka [IOK

6 HcrrnHbIE ¥ KOJUTOUAHBIE PACTBOPBI. 1 09.10| https://m.edsoo.ru/7f41837¢

MaccoBas 1011 BEIeCTBa B pacTBOpPEC




Knaccudukanus n HomeHkIaTypa
HEOPraHUYECKUX COCIMHEHUN.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

7 16.10
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILECTB, PA3JIMYHBIX KIACCOB
Knaccudukanus XUuMHYeCKUX peaKIuii B bubanoreka [IOK
HEOPraHWYECKON U OPraHU4eCKON XMUMUH. https://m.edsoo.ru/7f41837¢
8 3aK0OH COXPaHEHUsSI MACChI BEILIECTB; 3aKOH 23.10
COXpAHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIIHUIX
9 CkopocTb peakiun. OOpaTuMbIe peakny. 06.11 bubnuorexa [LIOK
XUMHUYECKOE paBHOBECUE https://m.edsoo.ru/7f41837¢
[IpakTuueckas padora Ne 1. «Bnusnue bubnuoreka LIOK
10 pa3IM4YHBIX PAKTOPOB HA CKOPOCTh 13.11| https://m.edsoo.ru/7f41837¢c
XUMUYECKON PEaKLUm»
DNEKTPOIUTHYECKAsT JUCCOLUALIM. bubnnorexa [IOK
[TonsiTue o BomopoiHOM nokaszarene (pH) https://m.edsoo.ru/7f41837¢c
11 pactBopa. Peakuun noHHOTO OOMEHa. 20.11
['uaponus opraHuyecKux u
HEOpPraHUYECKUX BEILECTB
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE bubnuorexa [JOK
12 peaxiuu. [lonsaTue 06 >neKkTponaunse 27.11| https://m.edsoo.ru/7f41837¢
pacIuIaBoOB ¥ pacTBOPOB COJIEH
13 KoHnTtponbHas paboTa 1o pasaery 04.12 bubnmnoreka [IOK
«TeopeTndeckre OCHOBBI XUMHH https://m.edsoo.ru/7f41837c
MerTanmbl, X MOJOXKEHUE B but6mmoreka [JOK
[Ieproanueckoit cuCTEME XUMUYECKUX https://m.edsoo.ru/7f41837c
14 anemenToB 1. . MenaeneeBa u 11.12

0COOEHHOCTH CTpoeHus aToMoB. OO01Ie
(U3UYECKHEe CBOMCTBA METAIIIIOB




15 Cru1aBbl METAIIIOB. DJIEKTPOXUMHYECKUI 18.12 bubnuoreka [JOK
P HAIPSDKEHUM METAJLIIOB ' https://m.edsoo.ru/7f41837¢
XuUMHUYECKHE CBOMCTBA BAKHEHIIINX bubnuoreka [JOK
16 METaJUIOB (HATPHH, KT, KaTbIUH, 25.12| https://m.edsoo.ru/7f41837¢
MarHui, amfOMUHUIN) U UX COCIMHEHUN
17 XUMHYECKUE CBOMCTBA XpoMa, MEN U UX 15.01 bubmmoreka [TOK
COEIMHEHUIT ' https://m.edsoo.ru/7f41837c
18 XuUMHYeCKue CBOMCTBA LIMHKA, KeJIe3a U UX 2201 bubnnorexa [JOK
COCJTMHEHU I ' https://m.edsoo.ru/7f41837c
[IpakTuueckast padora Ne 2. "Pemenue bubnuoreka LIOK
19 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 29.01| https://m.edsoo.ru/7f41837¢c
«Mertamib"
Hemeramipl, uX MOJ0KEHHUE B bubmmoreka [JOK
20 [leproauueckoil cucTeMe XUMHYECKUX 05.02 https://m.edsoo.ru/7f41837¢
snemenToB J]. YI. Menpeneesa u '
O0COOEHHOCTH CTPOEHHUSI aTOMOB
duznyeckne CBOMCTBA HEMETAILIIOB. bubnuoreka [JOK
21 ANnoTponus HeMeTaIoB (Ha mpUMepe 12.02| https://m.edsoo.ru/7f41837¢c
KHUCTIOpo/ia, cephl, hocdopa u yriaepoa)
” XUMHYECKHE CBOWCTBA TAJIOTEHOB, CEPBI 19.02 bubnnoreka [IOK
UX COEIUHEHUN ' https://m.edsoo.ru/7f41837c
” XuMHYecKue CBONCTBA a30Ta, hocdopa u 26.02 bubnuoteka [IOK
UX COeINHEHHH ' https://m.edsoo.ru/7f41837¢
24 XUMHUYECKHUE CBOMCTBA yTiiepoaa, KpeMHUS 05.03 bubnuoteka [IOK
1 UX COEeTMHEHUH ' https://m.edsoo.ru/7f41837¢
)5 [TpruMeHeHre Ba)KHEHIIINX HEMETANIOB U UX 1503 bubmuotexa [LIOK

COeqMHEHNN

https://m.edsoo.ru/7f41837c¢




O06o001IeHre ¥ cUuCTeMaTH3alis 3HaHUH 110 bubnuoreka [JOK

%6 teme «Hemeramibiy. BLIqI/ICJIeHI/I;Iuno | 19.03 https://m.edsoo.ru/7f41837¢
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemienue bubnuorexa [IOK

27 3KCIIEPUMEHTAJBHBIX 3a1a4 110 TEME 1 26.03| https://m.edsoo.ru/7f41837c
"Hemertammsr'"»

73 KonTponbHas padoTa no remam 1 09.04 bubnuoreka LIOK
«Metambi» n «Hemetamby https://m.edsoo.ru/7f41837c
Heoprannueckue u opraHu4ecKue bubnuorexa [JOK

29 KHCJIOThI. Heopranuueckue u 1 16.04 | https://m.edsoo.ru/7f41837¢c
OpraHUYECKUE OCHOBAHUS
AmMoTepHbIe HEeOpraHUYECKHUe U bubmmoreka [JOK

30 OpraHUYECKUE COeTMHEHMS. | eHeTnueckas 1 23.04 https://m.edsoo.ru/7f41837c¢
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BEILIECTB
Ponb xumum B obecrieueHnn bubnuoreka [JOK

31 9KOJIOTUYECKOM, JHEPIreTUYECKON U | 30.04 https://m.edsoo.ru/7f41837¢
MUIIEBON 0€3011aCHOCTH, Pa3BUTHH
METUIIUHBI
[TpencraBienust 06 0OIIMX HAYYIHBIX bu6mmoteka I[IOK

32 MPUHIUIIAX TPOMBIIUICHHOIO MOJy4EHUs 1 07.05| https://m.edsoo.ru/7f41837¢
BaKHEHIITNX BEIISCTB

33 UYenoBek B MUpE BELLIECTB U MAaTEPUAIIOB 1 14.05| bubmnoreka [IOK

https://m.edsoo.ru/7f41837¢

34 XUMHA U 310pOBBE YETIOBEKA 1 21.05| bubmuoreka HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB IIO 34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUAA
OCHOBHOMU OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

1

Teopernueckrne OCHOBBI OPraHUYECKON XUMHUU

1.1

ChopMHUpPOBAHHOCTH MPEACTABICHUN 0 XUMHYECKOM COCTaBJISIOIICH
€CTeCTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUHU
SIBJICHUW TPUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelleHrs MPAKTUYECKUX 3a7ad M IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM cperie

1.2

Brnanenue cucremMoil XHMMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararomue HOHATUSA (Mouekyina, BaJICHTHOCT,
ANEKTPOOTPHULATEILHOCTD, CTENEHb OKHUCIEHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM OOBEM, YIJIEpOJHBIH CKEJET,
(GyHKUMOHANbHASL ~ IpyNNa, paauKall, H30MEpUs, H30MEpHI,
TOMOJIOTHUECKUH psii, TOMOJIOTH, YIJIEBOJAOPOJbI, KHCIOPOA- U
a30TCOJEpXKAIIUe COEIUHEHUs, OMOJOTrMYEeCKH aKTHUBHBIE BELIECTBA
(yrieBopl, )KUPBI, OCJIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COEIUHEHHUs); TEOPHUH M 3aKOHBI (TEOpHs
XUMHMYECKOTO CTpPOEHUs opraHnyeckux semects A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHHN S3bIK XUMHUU, (AKTOJIOTMYECKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, IMOJIYYEHHMH U 0O€30MacHOM
WCIIOJIb30BAHUN BAKHEHIIMX HEOPraHMYECKUX W OpraHMYeCKHX

BELIECTB B OBITY U IPAKTHUYECKOH JI€ATEIbHOCTH YEI0BEKa

1.3

ChopMUpOBaHHOCTb yMEHUH BBISBIATh XapaKTEpHbIE TMPU3HAKU
MOHATUH,  yCTaHaBIMBAaTh MX  B3aUMOCBSA3b,  HCIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHUU COCTaBa, CTPOCHUS U

MPEBPALICHUN OPTaHUYECKUX COCTMHEHUI

14

c(hOpMHUPOBAHHOCTh YMEHUI UCTIOIB30BATh XUMUYECKYIO CHMBOJUKY
JUISL COCTABJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpam€éHHoW) (OpMYT OPTraHMYEeCKHUX BEIIECTB W ypaBHEHUM
XUMHYECKUX  peaklui, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHMYECKUX BEIHIECTB [UIsI WIUTFOCTPAllMd WX XUMHYECKOTO U

MPOCTPAHCTBEHHOTO CTPOSHUS




1.5

ChopMupOBaHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICIKHOCTH
M3Y4YEHHBIX OPraHMYECKHX BEIIECTB 0 UX COCTAaBYy U CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHeHUud (YriieBOJOpOJIbI,
KHCJIOPOJI U a30TCOAEpXKalllue COEINHEHUs, BHICOKOMOJIEKYJISIPHbBIE
COEIUHEHMS), JaBaTb MM Ha3BaHUS IO CHUCTEMaTHYECKOU

Homenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHSI ONIPEEISITh BUJIBI XUMUYECKON CBS3H B

OpPraHMYECKUX COCAMHEHUAX (OJMHAPHBIEC U KPATHBIC)

1.6

ChopMUpOBaHHOCTD YMEHHUS MNPHUMEHSTH: TOJOXKEHUS TEOPUU
CTpOeHHs opraHndeckux pemiecTB A.M. bytiepoBa 11t 00bsicHEHUS
3aBUCMMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYrneBonopoael.  Kucnopoaconmepkamme ©U a30TCOAEpKAILHE

OpPraHu4€CKUC COCANHCHMUA. BI)ICOKOMOJICKYJIHPHI)IG COCIUMHCHUA

2.1

CdopmupoBaHHOCTE YMEHUN NPHUBOIUTH TPUBHAIBHBIE HAa3BAHUS
OTJIETIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTUJIEH,
ATWICHIJIUKOJb, TJIMIEPHH, (eHOJ, (OopMallbIeTru/l, aleTaibIer I,
MypaBbUHAs KHUCJIOTa, YKCyCHas KHCIOTa, OJEUMHOBas KHCIIOTA,
CTeapuHOBasl KHCIIOTa, TIIOKO03a, (hPYKTO3a, Kpaxmal, LEJJIHI03a,

TJIMLUH)

22

CdopmupoBaHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE,
(dbu3nYecKne U XUMUYECKHE CBOMCTBA TUIMYHBIX MpEIACTaBUTEICH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ITHIICH,
MpOMUJIeH, ameTuieH, OyranueH-1,3, metunOyramuen-1,3, GeHzomn,
METaHOJ, TAaHOJ, ATHJICHTTIUKOJb, TTUIEPUH, (DEHOI, aleTanbAeru,
MypaBbUHAS U YKCYCHasi KHCIJIOTHI, TJIFOKO3a, Kpaxmall, LeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

Cq)OpMI/IpOBaHHOCTL YMCHUA WIUTIOCTPUPOBATE M'CHECTHUYCCKYHO CBA3b
MCKAY THUITMYHBIMHA MNpeaACTaBUTCIIIMHA Pa3INIHBIX KJIaCCOB
OpPTraHU4YCCKUX BCIICCTB YpaBHCHUAMU COOTBETCTBYIOIIUX

XUMHUYECKHUX PEaKIHi ¢ NCIOIb30BAHUEM CTPYKTYPHBIX (POpPMYIT

24

ChopmMupoBaHHOCTH ~ YMEHHUS  XapaKTepu30BaTh  HCTOYHHMKH
YTJIEBOJOPOAHOTO ChIpbs (HEPTh, MPUPOIHBIN Ta3, Yroyb), CIOCOObI
UX TnepepabOTKM U MPAKTUYECKOE MPHUMEHEHUE MPOIYKTOB

nepepaboTku

XUMHUS U KU3HL. PacuéTol




3.1

ChopMupoBaHHOCTH yMEHHH BIaAeTh CHCTEMOW 3HaHUH 00
OCHOBHBIX METOAAX HAYYHOTO ITO3HAHWS, MCIOJb3YEMbIX B XHMHUH
IpU U3y4CHUHM BEUIECTB M XUMHYECKHX SIBICHHH (HaOrozneHwue,
U3MEpEeHUe,  OKCIEPHUMEHT,  MOJEIHPOBAHUE),  HCIOJIH30BATh
CHCTEMHBbIC XHMHUYECKHE 3HAHWUA JUISI NPUHATHS pPEUICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYAIHSAX, CBI3aHHBIX C BEIIECTBAMH U MX

IIPUMCHCHUCM

32

ChopmupoBaHHOCTE yMEHUU COONIONATh TPaBHIA TOJTH30BAHUS
XUMHUYECKON MOCYyAOH U Jab0paTOpHBIM OOOpYAOBAaHHEM, a TaKkKe
MpaBuIia OOpaleH sl C BEIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMU

110 BBIITOJIHCHHUIO H360paT0prIX XUMHUYCCKHUX OIIBITOB

33

ChopMupoBaHHOCT ~ YMEHMH  IUIAHMPOBaTb U BBIIOJHATH
XUMHUYECKHH 3KCIEPUMEHT (IIPEeBpallleHHs] OPraHUYEeCKUX BEIIECTB
IIPM HAarpeBaHuM, IOJIyYEHUE JTUICHA U H3YYCHHE €r0 CBOMCTB,
KauyeCTBEHHBIC pEAKUMU OPraHMYECKUX BELIECTB, JEHATypaLMs
OEJIKOB MPHU HArpeBaHUM, [IBETHBIC PEAKIINU OCITKOB) B COOTBETCTBHU
C MpaBUJIaMH TEXHUKU O€30I1aCHOCTH IPH 00pallleHUH ¢ BEIECTBAMU
U J1abOpaTOpHBIM O0OPYZOBAaHMEM; NPEACTABIATh PE3YIbTaThl
XUMHUYECKOIO JKCIIepUMEHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIINX pPEaKIUil ¥ (GOPMYIHPOBATH BBHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

3.4

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJUTH  BBIUMCICHUS  TIO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOINYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU IO U3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCIICCTB UJIU IIPOJYKTOB peaKHI/II/I)
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ChopmHupoBaHHOCTH YMEHUI KPUTUYECKHU aHaAJIM3UPOBATh
XUMHUYECKYI0 MH(OpMAIHIO, MOJYy4yaeMyl0 W3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoii nHGOpManuu, ceTb HTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHHMH COOMIOAAaTh MpaBHJa HKOJOTHYECKU
11€J1ec000pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATEIBLHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbS M OKPYXKArOLIEH MPUPOIHON
Cpenbl, OCO3HABAaTh ONACHOCTH BO3JEUCTBUS Ha JKMBBIE OPraHU3MBI
ONpeEIEHHBIX OPraHUYECKUX BELIECTB, IOHUMAasi CMBICII ITOKA3aTENs
I[IAK (nmpenenbHO JOMYyCTMMOM KOHLEHTpAlMM), MOSCHATh Ha
npuMepax CIIOCOOBI YMCHBIICHUA W NPCAOTBPAIICHUA UX BPECAHOIO

BOS}IGf/iCTBHS[ Ha OpraHus3M 4YCJI0BCKa

11 KITACC




Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrpaMMbI CpeIHero o01ero oopa3oBanusi

1

TeopeTnyeckue OCHOBbI XUMUHU

1.1

Brnanenue cucremMoil XHMMHUYECKMX 3HAaHUHM, KOTOpas BKIOYAET:
OCHOBOIIOJIATAIOLIME IMOHATHA  (XMMUYECKMH  DJIEMEHT, aToM,
AJIEKTpOHHAss 000JIOYKa aroMma, §-, p-, d-3JIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKYJa, BaJICHTHOCTb, 3JEKTPOOTPHUIATEIHHOCTbD,
CTENEHb OKHUCIIEHUS, XUMHUYECKas CBs3b, MOJb, MOJSpHas Macca,
MOJISIPHBIH 00BEM, KpUCTAJUIMYECKas PEHIETKA, TUIIbI XMMHUYECKHX
peakuui (OKHCIUTENBHO-BOCCTAHOBUTEIBHEIE, IK30- u
AHJIOTEPMHUUECKHE, PEAKLIM HOHHOTO 00MEHA), pacTBOp, 3JEKTPOJIUTHI,
HEBJICKTPOJIUTHI, 3JEKTPOJUTHUYECKAsT JUCCOLMALINSA, OKHUCIMUTEINb,
BOCCTAHOBUTEIIb, CKOPOCTb XHMHYECKOH peakuuu, XHUMHUYECKOe
paBHOBECHE); TEOPUM M 3aKOHBI (TE€OpUS DIEKTPOIUTHUECKOMN
nuccounanuu, Ilepunonnueckuii 3akoH .M. MenneneeBa, 3akoH
COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH A3bIK XUMHH,
(akTOJIOrMUECKUe CBEJCHHMSI O CBOWCTBAaX, COCTaBe, MOJYYEHHUU U
0€30I11acCHOM HCTIOJIb30BAaHUN BOKHEHUIIINX HEOPTAaHWYECKUX BEIIECTB B

OBITY U IPAKTUUECKOM JESITENbHOCTH YEI0BEKa

1.2

ChopMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIC NMPU3HAKU H
B3aUMOCBSI3b W3YYEHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU OIUCAaHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEILLECTB U HUX IPEBPAIICHUH; BBIABIIATh B3aUMOCBA3b XUMHUYECKHUX
3HAHUMI c MTOHATHAMU u MIpEACTaBICHUSMHA OPYTHUX

CCTCCTBCHHOHAYYHBIX IMPCIMETOB

1.3

Brnanenue oCHOBHBIMM METOJAaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUN (HAONIOACHUE, W3MEPEHHE, HSKCIEPUMEHT,

MOJIETTUPOBAHUE)
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CdopMUpOBaHHOCTh YMEHHU ONpPEENsTh BaJEHTHOCTh U CTEMEHb
OKMCIICHUS XUMHYECKUX DJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ XUMHUYECKOW CBs3M  (KOBAJCHTHAs, WOHHAasi,
MeTaJUTMYecKasi, BOJIOPOIHAS) B COSTUHEHHSIX, TUTT KPUCTATUTNUECKON
PEIETKN KOHKPETHOTO BEIlleCTBA (aTOMHAsl, MOJIEKYJIIpHAsl, MOHHAs,

METaJUInYecKas)

1.5

C(pOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIPCACIIATEL XapaKTEp CPEAbl B BOAHBIX

pacTBOpax HECOPraHNMICCKUX COeIMHEHMI




1.6

ChopMupoBaHHOCT YMEHHS  KJIACCH(HUIMPOBATh XHMHYECKHE
peaKkuu Mo pa3INYHbIM IMPU3HAKAM (UHCITy U COCTAaBY pearupyrommx
BEUIECTB, TEIIOBOMY d(dexTy peakuuu, H3MEHEHHIO CTEHeHel
OKHCIICHHSI ~ 3J€MEHTOB,  OOpaTMMOCTH  pEaKIUH,  YYacCTHIO

KaTajau3aTopa)

1.7

CopMUpOBaHHOCTb YMEHHH COCTaBJISITH YpPaBHEHHsI peaKlui
pa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIIEHHBIE YpPaBHEHHUS DPEAKIMM
MOHHOI'O OOMEHA, YYWUTBIBAsl YCJIOBHUSA, IPU KOTOPBIX 3TH PEAKLUU

HAYT 10 KOHLA

1.8

CdopmupoBaHHOCTH YMEHUH IPOBOJUTH peaKIuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM IYTEM HOHBI,

MNPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HECOPIraHNUYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHUCITHTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.10

CdopMUpOBaHHOCTE YMEHHUH OOBSICHATH 3aBHCUMOCTH CKOPOCTH

XUMHUYECKOHN peakliy OT pa3luYHbIX (PAKTOPOB

1.11

CpopMuUpOBaHHOCTh YMEHUU OOBSCHATH XapakTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICHCTBHS

(mpunnun Jle [larense)

061.[[8.5{ N HEOPTaHUYCCKasA XUMUA

2.1

CdopMupoBaHHOCTH YMEHHMH packpbiBaTh cMbich Ilepuoaudeckoro
3akona .M. MenneneeBa u JEMOHCTPHUPOBATH ero

CUCTEMATHU3UPYIOIIYIO0, OOBSCHUTENbHYI0O M  IPOTHOCTUYECKYIO

byHKIUN

22

ChopMHpPOBAaHHOCT, ~ YMEHHMH  XapaKTEepPU30BaTh  AJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKHX DJIIEMEHTOB 1—4  mepuoaos
ITepuoanueckoit CUCTEMBbl  XHMHYECKHX  DIIEMEHTOB J.H.
MenpeneeBa, UCIIONIb3YsI IOHATHUSA «S-, P-, d-DJIEKTPOHHBIC OPOUTATI,
«QHEPIreTHYECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COCAUHEHUN MO NEepUoiaM U
rpynnaM llepuoanueckoil cucTeMbl XUMUYECKUX 3neMeHToB J[.U.

MeHnneneeBa

23

CdopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIIHE
XAMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3IUYHBIX

KJIaCCOB, NOATBECPKAATH CYIIICCTBOBAHUC TeHETUYECKOM CBSI3U MCKIY




HCOPraHNn4CCKUMU BCIIICCTBaAaMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIINX XUMHUYCCKUX peaKum?I

24

ChopMupoBaHHOCT YMEHHMH yCTAaHABIMBaTh IMPUHAJICKHOCTD
HEOPraHWYECKHUX BEILIECTB M0 UX COCTABY K OMNPEAEIEHHOMY Kilaccy
(rpynne) coearuHeHHi (IPOCThIE BEIIECTBA — METAJIIbl U HEMETAJUIhI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIN)

2.5

ChopMupoBaHHOCTH YMEHUI HCHIOIB30BATH XUMHUECKYIO CUMBOJIHKY
JUIA COCTaBJeHUs (OPMYJT BEIIECTB M YPAaBHEHUH XUMHUYECKUX
peaxuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMHakK, rameéHas W3BeCTb, HeraliéHas W3BeCTb,

MUTHEBAsS COJA, TUPUT U APYTHE)

2.6

ChopMupoBaHHOCTH YMEHHI XapaKTepPH30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOMCTBA HEOPIaHWYECKUX BELIECTB PAa3JIMYHBIX
KJIACCOB, MTOJTBEPKAATh CYIIECTBOBAHUE T€HETUUECKON CBSA3U MEXIY
HEOPraHMYeCKUMHM  BEIIECTBAMU  C  IIOMOILBIO  YypaBHEHUIl

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMUpOBaHHOCTH ~ yMEHHUW  IUTAHUPOBATh W BHITOJHSTH
XUMUYECKUM SKCIEPUMEHT (pa3sioKEHUE IEePOKCHUa BOJOPOJa B
MPUCYTCTBUH KaTaau3aTopa, OMpe/esieHue Cpeibl PACTBOPOB BELIECTB
C TOMOIIBI0 YHHUBEPCAIbHOTO HHIWKATOPA, BIUSHUE PA3TUYHBIX
(akTOpOB HAa CKOPOCTh XMMHYECKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMK Ha Ccylnb(ar-, KapOoHAT- U XJIOPHJI-
AHUOHBI, HA KAaTHOH aMMOHHUS, PelIeHNE dKCIIePUMEHTABHBIX 3a/1a4
o Temam «MeTamnsl» U «HemeTanss»y) B COOTBETCTBUHU C TIPaBUIIaMU
TeXHUKH O€30MacHOCTH TpU OOpaleHWW C BEIIECTBAMH U
7a0opaTOpHBIM  00OpPYNOBaHHMEM;  TPEACTABISATH  PE3YJbTAThI
XUMHUYECKOTO OKCIIEpUMEHTa B  (QopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX peakuuid u (OpPMyIHpPOBATh BHIBOJBI HA OCHOBE

9TUX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCT, yMEHHUHN COOJO/IaTh TpaBUjia TOJIb30BAHUS
XUMUYECKOW MOCynoN M J1abopaTopHBIM 00OPYIOBAaHHUEM, a TaKKe
MIpaBHJIa OOPAIICHHSI C BEECTBAMH B COOTBETCTBHY C HHCTPYKIIHSIMH

11O BBIITOJITHCHUTIO na60paT0pHHx XHUMHUYCCKHUX OIIBITOB

29

ChopMuUpOBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLECCHI, JIEKAIKUE B OCHOBE ITPOMBIIICHHOTO MOJIYYEHUs CEPHOU

KHCJIOTBI, aMMHaKa, a Takke chOpMUPOBAHHOCTH NpeACTaBIeHUI 00




06H_[I/IX HAay4YHbIX TPUHOUIIAX W  SKOJOTHYCCKUX HpO6JI€MaX

XUMHYCCKOI'0 IMMPOU3BOJCTBA

XUMHA U )KW3Hb. PacuéTrl

3.1

ChopMHPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTaBJISAIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOW IS
pelleHuss MPAKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO

OTHOUICHHUSI K CBOEMY 37I0POBBIO U IPUPOAHOM cpefie

32

CdopmupoBaHHOCTH yMEHUI KPUTUYECKHU aHAJIN3UPOBATh
XUMUYECKYI0 MH(DOPMAIMIO, MOTy4aeMyl0 U3 pPa3sHbIX UCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUK, ceTh IHTEpHET U Ipyrue)

33

CdopMUpoOBaHHOCTh yYMEHHW COONIONATh TPaBHa SKOJOTHYCCKH
1[eIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOH AEATEIbHOCTU B
LEIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOU

CpebI

3.4

Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HAa JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbIX BEIIECTB, NOHMMAass cMbica nokasarens [I/IK,
MOSICHATH Ha IPUMEPAX CIIOCOOBI YMEHBIIICHHSI M IPEIOTBPAILICHHS] UX

BpCaAHOIO BO3JICHCTBUS HA OpraHu3M 4CJIOBCKa

35

ChopMUpOBaHHOCT, ~ yMEHUH  NPOBOAWUTH  BBIYUCIECHUS  C
UCIIOJIb30BAaHUEM IIOHATHSA «MaccoBas JOJS BELIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX PEAKIUSAX, MAaCChl
BEIIIECTBA WM 00BbEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WIn 00bEMY OJHOTO W3 Yy4acTBYIOUIMX B pEaKIMH BEIIECTB,
TEIIOBOr0 3P eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHMs MacChl

BCIICCTB, IPCBpALICHUA U COXPAHCHUA DOHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COePKAHMS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHN

1.1

[Ipenmer opraHMyeckol XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B
MIOJIyYEHUU HOBBIX BEIIECTB MU MaTepHasoB. Teopus CTPOECHHsI OpraHMYECKHX

coenunennit A.M. BytiepoBa, €€ OCHOBHbIE TIOJIOKEHHUS

1.2

CrtpykrypHble (GOpMYIIbI OpPraHMYECKHUX BeUIECTB. [ OMOJOTHS, H30MEpHsL.
XuMuyeckasi CBSI3b B OPraHMYECKUX COEAMHEHUAX — OJUHAPHBIC U KpaTHbIE

cBs3u. [IpencraBiienue o KacCHpUKAIMA OPraHUIECKUX BEUIECTB

1.3

HOMCHKJ'IaTypa OPraHu4YCCKUx COC,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) H TPUBHUAJIIBHBIC

Ha3BaHUS BaXKHCUIIIMX HpeILCTaBI/ITeﬂeﬁ KJIaCCOB OPraHMYCCKHX BCIICCTB

VYri1eBon0poabI

2.1

AJKaHBl: COCTaB M CTPOEHHME, T'OMOJOTMYECKMH psai. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH AKAHOB: (PU3UYECKHE M XUMHUYECKUE CBOMCTBA
(peakuu 3aMelIeHusi U TOPEHHUs), HAXOXKIACHUE B MPHUPOJE, TMOIYYCHUE H

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEICTABUTENN ANKEHOB: (M3NYECKHEe W XMMUYECKHE CBOMCTBA
(peakuu THJIPUPOBAHUS, TaJlOTEHUPOBAHUS, THJIpATAllMM, OKHUCICHUS W

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHUE U IPUMCHCHHUC
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Ankanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BakHeHIIMe
XMMHUYECKHE CBOMCTBA (peakiys nonuMepusanun). [lonydeHue CHHTETUYECKOTO

KayuyKa U pe3uHbI
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AJNKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTUYECKUH psid. ALETHIICH —
NPOCTEUIIMIA MPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOeHHE, (U3UYECKHe U
XUMHUYECKHE  CBOICTBa  (peakuuMu  TUJIPUPOBAHMS,  TaJOr€HUPOBAHMS,

rupaTalyy, TOpeHus), MoTy4eHre U IpUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKMEe M XWMHUYECKHE CBOMCTBA
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), TOIYYEHHE M MPHUMEHEHUE.
Tonyon: cocraB, cTrpoeHue, U3NYECKUE U XUMHUUYECKHE CBOWCTBA (peakluu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), TIONyYeHUE W MpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHYecKast CBSI3b MEXAY YIIE€BOJOPOJAMH, MPUHAMICKAIIUMHU K

Pa3IMYHBIM KJ1acCaM




2.6

IIpuponHble HMCTOYHUKM yrieBOAOpoAoB. IIpuponHbIi Ta3 U IOIyTHBIC
HedTsabIe Ta3bl. HedTh 1 e€ nmpoucxoxaenue. CriocoObl nepepaboTku HEDTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTaluTHdeckuit), nuposus. ITpomykTs
nepepaboTku He(hTH, X IPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOAYKTHI €T0 MepepaboTKu

Kucnoponcoaep:xaiiiue opraHn4ecKue CoeIMHEHNs

3.1

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHOI M 3TaHON: CTPOEHHUE,
¢dbu3nuecKkue U XMMHUYECKHE CBOICTBa (peaklUMU C AKTUBHBIMH METaJUIaMU,
raJJIor€HOBOJIOPO/IAMH, TOpPEHUE), NpUMEHEHHE. BoJOponHbBIE CBS3M MEXITY
MOJIEKYJIaMH CIUPTOB. [[eficTBME MeTaHOJa U ATAHOJIA HA OPraHU3M 4YE€JIOBEKa.
MHoOroaTtoMHbl€ CIUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHe
U XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBHE €O ILIEIOYHBIMU MeETallJIaMH,
KAauecTBEHHAasl peaklisi Ha MHOTOaTOMHBIE CHUPTHI). JleficTBUE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMIOCpHUHA U STUJICHIJIMKOJIA

32

denHo: CTPOCHHUEC  MOJICKYJIbI, (I)I/I3I/I‘IGCKI/IC U XMMHMYECKME CBOMCTBA.

Tokcuunocts henoua. [Ipumenenue pexona

33

Anbrerupl 1 KeToHbl. PopManbAeril, aeTalbIeTHa: CTPOeHUE, (pru3nyeckue
U XMMHUYECKHE CBOWCTBAa (pEakUMM OKHUCICHMS U  BOCCTAHOBJICHMS,

KaueCTBEHHbBIE PEAKIIMH ), I0TYYEHHE U TIPUMEHEHNE

34

O/HOOCHOBHBIE IpeJieNIbHbIE KapOOHOBbIE KUCIOThL. MypaBbHHAs U yKCyCHasl
KHUCJIOTBI: CTpOeHHE, (pru3nyeckre U XMMUYECKUe CBOWCTBa (CBONCTBa, o0mue
JUIS KJlacca KHCIIOT, peakuusi 3TepuuKaluu), MOJIyueHUE U IMPUMEHEHHE.
CTeapI/IHOBafl " OJICMHOBAasd KHUCJIOThHI KaK MPEACTABUTEIIN BbICIIINX Kap6OHOBI>IX

KHCIOT. Mblita KaK COJIH BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GI‘/'ICTBI/IG

35

Crnoxxnbie 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIU3 CIIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonorudeckast poib

KHUPOB

3.6

VYraeBojpsl: cocTaB, Kilaccu(UKanus yriaeBoJoB (MOHO-, - U MOJUCaXapubl).
I'moko3a — mpocTednmii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
¢bu3MvYecKkne W XHMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THIPOKCHUIOM
meau(Il), oxucnenme ammuauHblM =~ pacTBopoM  okcuga  cepedpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAXOXKIEHUE B MPUPOJIE, IPUMEHEHHE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak M30Mep TIoKo3bl. Kpaxman
U LEJUTI0NI03a KaK MPHPOAHbIe onmnMepsl. CTpoeHne KpaxMalla U IEJUTIONIO3H.
dusnyueckue W XUMHYECKHE CBOWCTBA KpaxMmaia (THAPOIHN3, KadyeCTBEHHAS

peaKkius C HOJ0M)

A3oTconepikaliie opraHn4eckie COeMHEHUS




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKkue coenuHeHus. Puzndecknue u
XMMHUYECKHE CBOIICTBA aMUHOKHCIIOT (Ha IIpUMepe riauiuHa). buonornueckoe

3HAa4YCHUC aMHUHOKHUCJIOT. HGHTI/II[BI

4.2

benku kak mpupoIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBa OEIKOB:

TUApPOJIN3, ACHATYpaluA, KAYCCTBCHHBIC PCAKIINU HA OenKu

BBICOKOMOJICKYJ'IHPHBIG COCIMHCHUA

5.1

OCHOBHBIE TIOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3AIUHU,  CPEAHSS
MoJieKyisipHass Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COG,Z[I/IHeHI/Iﬁ — [MoJIMMEpH3ala U IOJTUKOHACHCAI A
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9KCHepI/IMeHTaJ'ILHLIe MCTOJAblI H3YUCHHA BCIICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHE C o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsiemMblii 3JIEMEHT COEPKAHUS

1

TeopeTquCKI/Ie OCHOBBI XUMHHU

1.1

XuMudeckuil aneMeHT. AToM. Spo aTroma, U30TOMbl. DJIEKTpOHHAs 000JI0UKa.
DHepreTuveckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-DJIEMEHTHI.
OcobeHHOoCTH pacnpeneNeHus SJIEKTPOHOB 10 OpOUTAJISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypalns aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepumonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. CBsi3b IepuoOIMUECKOro 3aKoHa U Ilepnoanueckoil cucteMsl
XUMUYeCKUX dieMeHTOB J[.M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHMs] CBOWCTB XUMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BELIECTB MO TpylnaM U HepuoJiaMm.

3HadeHue NEpUoaANYCCKOr0o 3aKOHAa B Pa3BUTUH HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BHIbI XUMHUYECKOW CBS3H
(koBazieHTHAs HEMOJsIpHAsT U TOJspHAas, HWOHHAasA, MeTayumdeckas). HoHbL
KaTUOHBI M aHUOHBL. MeXaHH3Mbl OOpa30BaHUs KOBAJIEHTHOW XUMHUYECKOM

cBs3U (OOMEHHBIN ¥ TOHOPHO-aKIEeNnTOpHbIN). BogopoaHas cBs3b

14

BanentHOCTB. DneKTpoOTpHUIIATEIFHOCTh. CTETIeHb OKUCIICHUS

1.5

BemecTBa MONEKyISIpHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA

COCTaBa BEIIECTBA. THIBI KPUCTATUIMUECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBA




BELIECTB OT THIIA KPUCTALIMYECKOM pewerku. IloHsTtue o aucnepcHsIX
cucreMax. MIcTuHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas 101 BELECTBA B

pacTBope

1.6

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUM. Homenknarypa

HCOPraHNYCCKUX BCHICCTB

1.7

Xumuyeckas  peakuusl. Knaccudukanus XUMUYECKUX  pEaKkuuid B
HEOPraHWYeCKOM M OpraHnuveCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIIIECTB,

3aKOH COXpPaHCHU U MPCBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIIHUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3INyYHbIX (PaKTOPOB

1.9

OOparumblie peaknuu. XuUMHYecKoe paBHOBecwe. DakTophl, BIMSIONIME Ha

cocTosiHue XxuMudeckoro paBHoBecus. [Ipunnun Jle llarense

1.10

DnektponuTrueckas auccornuanus. CuibHbIe U crnadbie daeKkTpoiuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIECCTB: KHUCIAs, HEWTpalpbHAas, IenovHas. Peakuuun

HUOHHOTO OOMEHa

1.11

OKUCIIUTEIIEHO-BOCCTAHOBHTEIIHLHEIC peakunun

Heoprannueckas xumust

2.1

Hewmertannel. [TonoxxeHne HeMeTallIOB B HepHOﬂquCKOﬁ CHUCTEMC XUMHUYCCKUX
3JICMCHTOB I[I/I Menpeneena u 0COOEHHOCTH CTPOCHHUA aTOMOB. dusznueckue

CBOMCTBa HEMETAJIOB. AJIIOTPOINHS HEMETAJIOB (Ha IMpUMEpEe KUCIOpOAa,

cepsl, hocdopa u yriepona)

22

XUMHUUYECKUE CBOWCTBA BaXHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yraepoma W KpEeMHHUA) U HX  COCAMHEHHH  (OKCHUIIOB,
KHCIIOPOJICOICPIKANUX KHUCIIOT, BOJOPOJHBIX coeauHeHui). [lpumeHeHne

Ba)KHEHIITMX HEMETAJIJIOB M X COCIUHECHUM

23

Mertannsl. [lonoxkenue meramioB B llepmomnyeckoil cuctemMe XUMHUYECKUX
anemenToB [[.1. MenneneeBa. OcoOEHHOCTU CTPOCHHUSI AIEKTPOHHBIX 000JI04eK
aToMOB MeTayioB. O6mume pusndeckre cBorcTBa MeTaIoB. CIsIaBbl METAJIIOB.

DNEKTPOXUMHUYECKHUN Psii HAPsSKEHU METaJJIOB

24

XUMHYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATPHM, KaJMid, KaJbIIUH,
MarHui, aJfOMHUHUH, [IUHK, XpOM, JK€JIe30, Mellb) U UX coenuHeHuid. Oomue

CHOCOOBI MOTy4YeHHs! MeTauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE

2.5

I'eneTrueckas CBA3b HCOPraHN4YCCKUX BCHICCTB, IIPUHAJICIKAIIUX K PA3JTIMIHBIM

Kj1accaM

XUMHUS U KU3Hb




3.1

Ponp xumum B 0OecreyeHNH 3KOJOTHYECKOW, DHEPTeTUYECKOW U THIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEIUIIMHBL. [[0HITHE 0 HAYYHBIX METOIaX MO3HAHUS

BCIICCTB U XUMHNYECCKHUX pCaKHI/Iﬁ

32

[IpencraBnenus 06 OOIMX HAYYHBIX MPUHIMIIAX POMBIIUIIEHHOTO ITOIY4eHHUS
BOKHEHIINX BEIECTB. YeNOBEK B MHMpE BEIECTB U MATEPUAJIOB. BaKHEHIINE
CTPOUTEIBHBIC MaTepuaibl, KOHCTPYKIMOHHBIE MATCPHUAJIbI, KPACKH, CTEKIIO,
KepaMMKa, MaTepUalbl Uil JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE yI00pEeHUs

3.3

XumMus " 3J0POBLC UYCJIOBCKA: IIpaBujia MCIIOJIB30BaHHUA JICKAPCTBCHHBIX
npceIiapaTtoB, IIpaBUJIa 0€30IIaCHOTO HKCIIOJIL30BaHUs ImperaparoB OBITOBOI

XHWMHHU B HOBCGHHGBHOﬁ KHU3HU




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus. 10,11 xmace/I"abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe o6tmiectBo «M3narenscrBo«lIpocBericHney;

METOANYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Xumus. 10 knace. Yueonuk (aptopel O. C. I'abpuensa, U. I'. Octpoymos,
C. A. Cnankos).

Metonunueckoe nocodue. 10,11 kinacc (aBropst O. C. I'abpuensn, U. I'.
OctpoymoB, 1. B. AkcéHoBa).

ITporpamma xypca xumuu 1151 10,11 kimaccoB 06111€00pa3oBaTeIbHbBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, C. A. Cnagkos).
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