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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpEeIHEro o0I1iero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit Denepaiuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEIHEro o0mero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenoiaBanus
yueOHoro mpeamera «Xumusi» B o0pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
denepanuy, peanu3yIOIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJOXEeHUN «CTparernn pa3BuTus BocnuTtaHus B Poccuiickoi
Odenepanuu Ha niepuoa a0 2025 roma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyUalOLIUXCsl CPEICTBAMU
yduebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJICH,
COZIepXKaHUsI, PE3yJbTaTOB OOydYeHWS M TPEOOBaHWUN K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, MIOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHocTH. OHO CIYXXUT 3aBepLIAIONIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
HEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U 001N KYJIbTYpPhI
4elioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TpUPOJIHON cpene. Peammsyercs xumudeckoe o0Opa3oBaHUE
oOydJaronmmxcsi Ha YpOBHE CPeIHEro o0Iero oopa3oBaHus CPEICTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHBl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHM(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MaTE€pUAIbHOW KM3HU OOIIECTBA, a TakXKe C y4E€TOM
o0umx 1ened W MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUAbHON KYJbTYPBHI.
Ona BHOCHUT CBOH BKJaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJOCTHOIO MPEICTABIECHUA 00 OKpYKaroLEM MHUpPE KaK O €JUHCTBE
IPUPOIBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XMMUs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HU KaxJI0ro wieHa oOmectBa. CoOBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA Ha PELICHUE
rJI00QIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
DYHEPreTUYECKOM, MUILIEBOM, IKOJOTHYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBB.

B cooTtBercTBUM C OOmMMM LENSMA W TPUHIUIAMH CPEIHEro OOIIero
obOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJMMYI0 MM Ui  BbIpaOOTKH  MHMPOBO33PEHUECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIKOYEHHUs B JKU3Hb COLMYMa, IIPOJOJDKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas W HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: cCHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUUW U3 OOIIeH XUMUW) U
OopraHndeckon xumuu. GopMuUpOBaHNWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTra o0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxanusi KypcoB — «Opranmdeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuasa u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpeleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHM, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHu BemiecTB. CBeneHHMs 00 HU3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTHYECKU
aKTUBHBIX COEQUHEHHM. B Kypce OpraHnyecKoM XUMHM IIOJIy4YalOT pPa3BUTHE
c(hopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 0O0pa30BaHUs MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKIINH.

[lonq HOBBIM yriaom 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0OIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmiasi u HeopraHudeckas
XUMUSD» O00yYarouuMCsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax M MPUMEHEHHH, a TAKKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHWsi JomnoiHsiercss B Kypcax 10 um 11 kmaccoB
3IIEMEHTAaMHU COJCpPXKaHHsS, WMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENLHON W TMPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh WH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEIIEeHUsS HWHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIEA0BATENIbCKUX 3aa4. B 1enom coaepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS  OPUEHTHPOBAHO  HA
dbopMupoBaHre y 0OYyYaromIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TOHUMAaHUS
dunocopckux upen, Takux Kak: MaTepualbHOE EJUHCTBO HEOPraHMYECKOro M
OpraHUYEeCKOro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTbh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Tak)ke MpoOJieM cOepexEeHUsT YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmimane pemieHuss 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
o0Oy4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K ONPEICICHUIO
COJIEp’KaHUsA M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHUE
YHUBEPCAIbHBIX y4e€OHBIX JEHCTBUN, HUMEWIIUX 0a30BOe 3HAYEHUE MJiA
pPa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS TNpoOsieM, TOHUCKa, aHaau3a M
00paboTku nHpopManuu, HeOOXOTUMBIX I MPUOOPETEHUS OTBITA MPAKTUIECKON
U HCCJEIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke npemnojgaBaHus XMMHUU KakK Ha YpPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHus, MPU ONpeeIeHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeNed HU3y4eHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUYECKOU
JESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOJMYECKOW TOYKM 3PEHHUSI TAaKOW MOAXOJ K OIpPEACNICHUIO Ielied H3ydeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMM LIETSIMU W3YYCHHs MpEAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHIIEH
COCTaBIISIIOIIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpA, B OCHOBE KOTOPOM
JeKaT KIIYEBbIe MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMJICHHE C HMCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX pEakuui, HEOOXOTUMBIX [UIsi TPUOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SIBICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUUECKOMN U MMOBCETHEBHOM KU3HM,

e pa3BUTHE YMEHUH U CIOCOOOB IEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpalIeHus ¢ BEMECTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHUS
npeaMeTa B MporpaMMe 10 XUMHUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCS  MPEANOYTeHHE
MPAKTHYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliy, BIAICIOIIETO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU WU
YMEHHMSIMH aKTUBHOTO TMOJY4YE€HHS 3HAHUN U MPUMEHEHUS UX B peajbHOU >KU3HU
JUTSL PEIICHUs TPAKTUUECKHX 3a/1ad.

B cBs3M ¢ OTUM mNpu HU3YYCHHH TMpeAMeTa «XUMHS» TOMHUHHPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE LIEIH U 33J]a4H, KaK:

amanrtanusi 00yJaromMxcsi K YCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupOBaHHE  UHTEIJIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHSITHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U WX
IPUMEHCHHUEM;

dopMupoBaHue 'y OOy4yarOUIMXCs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIIMI), WMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE [UIS Pa3IUYHBIX BHUIOB
JeSITEIIbHOCTH: pelIeHust mpoOieM, ToucKa, aHam3a U 00paboTku MHGOpMAIuHy,
HEOOXOJUMBIX Ui TPUOOPETEHHsI OMbITa JAEATeIbHOCTH, KOTOpas 3aHHUMacT
BaXHOC MECTO B T[IO3HAHWM XHMHH, a TakKXKe I OICHKH C TO3HUINN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JIsl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COICP KaHuUS;

dbopMupoBaHKE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWEe Yy oOyuaroumxcsi yOexkIEHHOCTH B  T'yMaHHUCTUYECKON
HAIpPaBJICHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHUM TI00albHBIX MpoOsieM
palroHaIbHOTO MPUPOJIONOIB30BaHNUs, TIOTIOIHEHUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHUSI K TPUPOJEC U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHs OIbITa
UCTIOIB30BAaHUSl TOMYYCHHBIX 3HAHWUW Ui TPHHATUS TPAMOTHBIX DPEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKUMU SIBIICHUSIMH.

B yueOnoMm mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBEeHHO-HAYyYHBIE
IPEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBanusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPXKXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[Ipenmer opraHMYECcKON XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYCHUH HOBBIX BEIIECTB M MAaTepUaloB. Teopus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYeCKUX BelecTB. [omonorusi, wu3zoMepus. XuMHYECKas CBSI3b B
OPTaHUYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccupuUKaIM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIMHEHMH (cucTeMarhueckas) M TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIIMNX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIOJEHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, O0OYTIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBl: COCTaB WU CTPOEHHE, TFOMOJIOTMYECKMI psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN QAIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TMOJy4YeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallUd, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOJyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: cCTpoeHHe, BaKHEHIIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. AIIETHIIEH
— MPOCTEHIIMIA TPEeNCTaBUTENIb AJIKHUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (PEaKIMu THAPUPOBAHMSI, TaJOTCHUPOBAHUS, THIpPATALINH,
TOPEHMUS), OJIyYEHUE U IPUMEHEHUE.

Apennl. berzon: cocrtaB, cTpoeHue, (pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUs U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKALUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaeHue. CrnocoObl mnepepaboTku HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKHil), mnuposn3. I[IpoaykTsi
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTANbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpalleHUl:
O3HAKOMJIEHHE C O00pa3laMy IUIaCTMAcC, KayyyKOB W PE3HMHbI, KOJUIEKIUU
«Hepts» u  «Yromap», MOAENIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOWCTB.

Pacuérurlie 3amaun.

Bbruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOM peakuumu (Maccbl, oOBbEMa,
KOJINYECTBA MCXOAHOIO BEIIECTBA WM NMPOAYKTA PEAKLIHH IO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON MW 3TAaHOJ: CTPOECHHUE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEaKLUMM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHMEe METaHOJIa M ATAaHOJIAa HA OPTraHN3M YEJIOBEKA.

MHoOroatomMHsle  CHOUPTBL. OTWICHIJMKOIb M  INIMLEPUH:  CTPOCHUE,
¢uznueckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHAasl PEaKIMs Ha MHOTOAaTOMHbIE cIUpThI). [leficTBue Ha
OpranusM yesnoBeka. [[pumenenne rauuepruHa U STUIICHITTUKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
TokcuuHocTh peHona. Ilpumenenue denona.

Anpnerunpl U kemouwvl.  DopMambIEruj, aneTAIbICTHA:  CTPOCHHE,
busznyecKkue U XMMUYECKHE CBOMCTBa (peaklMM OKHCIECHUS W BOCCTAHOBIICHUS,
KauECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KMCIIOTBI: CTPOEHHE, (PU3MUECKHE U XMMHUYECKHE CBOMICTBa (CBOMCTBA,
oOuye s Kiacca KUCIOT, peakuus 3Tepu(puKalnn), NOIydYeHHe U IPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHACTIOT. MbLj1a KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBHUE.

CrnoxHple 2(puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjaccUUKAIUsS ~ yriaeBoAoB  (MOHO-, JH- H
nosmcaxapuabl). [roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME TJIFOKO3bl), HAXOXACHUE B IPUPOAE, NPUMEHEHHE,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemrnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  Pu3nyeckue W XUMHYECKHE CBOWMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs! peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IPEBpALICHUIL:
IpoBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Mmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEWCTBUE TIJIMIEpPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOAOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaum.

Bbruncnenuss 1o ypaBHEHHMIO XMMHUYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAaKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeTHHEHMS.

AMUHOKHUCIIOTHl Kak aM(OTEpHblE OpraHMUYECKUe COeqUHEHMs. PU3ndecKue
U XMMHMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe IMuuHa). buonormyeckoe
3Ha4YE€HHE aMMHOKUCIIOT. [lenTuasl.

benkn Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHMs. [lepBuuHasd,
BTOpUYHAs U TPETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, IEHATypalusl, KAUeCTBEHHbIE peakLuu Ha OEJKH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE NOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNN, CPEAHISA MOJICKYJIApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COEAMHEHUN —
NOJINMEPU3ALUS U MOJUKOHIEHCALU.

OKCIIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanmm3zanns MeXnpeIMETHBIX CBSA3€H IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kacce OCyIIECTBISIETCS 4YEpE3 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0111e ecCTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccU(UKAIs, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

@usuka: wmaTepusi, DHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO MHUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMHUUYECKHIN D3JIEMEHT. ATOM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeeNieHnsl 3JIEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOH(PUTYpaIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xuMuueckux dneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX 3JEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNIaM U MEpPHOJIaM.
3Ha4YeHue MePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKasi CBS3b. BHAbl XHUMHUYECKOW CBSI3U
(KOBaJIeHTHasl HENOJISIpHAs M MOJspHAas, MOHHAasA, MeTajuidyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBWJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuenTtopHsiii). Bomoponanas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIHHOCTb.
Crenenp okuciieHus. IOHbI: KAaTHOHBI U AaHUOHBI.



BemnjectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccudukamuss  XUMHUYECKMX — peakiuud B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHMSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YIHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunmun Jle [lartense.

Onextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKITUU.

OKCIEpUMEHTAIbHBIE METOJBl M3Y4YEHUs BELIECTB W MX IPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux sneMmentoB [l. .
MenneneeBa», U3y4eHUE MOJENIEH KPUCTATUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTIMICaHUE JEMOHCTPAIMOHHBIX M JaOOPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTajau3aToOpa, OMPEEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOrOo OOMeHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnblie 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHYECKHMX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuyeckasi xumms

Hemeraiutel.  Ilonmoxenne HemerauioB B Ilepuoamdeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, ymiepoga U KpeMHHS) U MX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyuMeHEeHnEe BaXXHEUIINX HEMETAJIOB U UX COCIUHEHUM.



Mertamnel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIIMX META/UIOB (HATPHUH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCTUHEHUH.

OOmue crnocoObl moyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl M3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHUE U OINUCAHUE JEMOHCTPALIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE TUJIPOKCHJIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1eJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuéter maccel BemiecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOIMYECTBA BEMIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BELIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B 00€CIEUEHUM SKOJOTHMUECKON, SHEPreTUYECKOW M MUIIEBOM
0€30MacHOCTH, pa3BUTHUM MeAUIMHBL. [lOHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHLHUIAX HPOMBIILIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUANOB: BAXKHEUIIHNE CTPOUTEIbHBIC
Marepuasbl, KOHCTPYKUIHOHHBIE MaTEpualbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl Jsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yno0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia 0E30MACHOTO KCIIOIB30BAHUS MPEMAPATOB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmuzainust  MeXNpeAMETHBIX  CBA3€d MpU  M3YYCHUH  OOImer u
HEOPraHU4eCKOW XUMHUH B 11 Kjacce OCyLIECTBIETCA YEPE3 UCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbId (PakT, rumoTesa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKAIMA, NEPUOIUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, SHEPTHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3NUYECKHE BETUYMHBI U CIUHHIIBI MX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuyeckasi NPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papManeBTHYECKass  MPOMBIILICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yJarouMMucs MporpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckoi OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IMPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-IEITEIIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01ero 06pa3oBaHMs BHIICICHBI CIICTYIONINE COCTABIISIOININE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEIEHUIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IE€TOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
[N ¥ CTPOUTH )KM3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroImMXxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
o0y4aromuxcs 1Mo peanu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHHUH
y4EOHBIX MPOEKTOB, PEIICHUWU YYEOHBIX M TO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMAaTh M TNPUHUMAThb MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHON XUMUMU;

yBaXEHUS K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUs XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOIIEM
aHanu3e UHPOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS;

CIIOCOOHOCTH OLIEHMBATH CUTYAIIMH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBb:

NOHMMAaHUA LEHHOCTEH 30poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MUYECKOMYy U
MICUXUYECKOMY 3/I0POBBIO;

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

MOHUMAHUS [IEHHOCTH TPaBWJI WHAMBUAYAJTLHOTO U  KOJUIGKTUBHOTO
0€30MacHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCJIEICTBUM U HENPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOaeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOW U  JPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHoOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBOXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJIO0ATBFHOTO XapaKTepa SKOJOTHYECKUX MpoO0JIeM, BIMSHUA
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTM)KEHHH XUMUHU  JUIS
pelIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCSIIIMX BpEl OKPYXKaroUEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpPHUSATHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIIBITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABAaTEJIIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH M YMEHHA AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHEeUM(UKH XUMUM KaK HayKH, OCO3HaHus €€ poiild B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU ILIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE IPUPOJbl U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [ COBPEMEHHOM
IUMBWJIM3AMK: B €€ TyMaHUCTUYECKOM HAIIPAaBICHHOCTM M BaXXHOM pPOJIU B
CO31aHUU HOBOM 0a3bl MaTepUaNbHON KYJIBTYpbI, PEILICHUHU II100AIBHBIX IPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, OOECIIEYCHHM YCIOBUMN
YCIEIHOTO TPyJa M OSKOJIOTMYECKHM KOM(OPTHOM JKHU3HM KaKJIOro 4YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYILIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (JaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1E€ATENbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble 1 (OpMHUPOBaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne dbopmupoBanue GyHKIIMOHATEHON
IPAMOTHOCTH M COLMAJIBbHON KOMIETEHIMN O0y4aArOIINXCS;
CHOCOOHOCTh oOyJaromuxcs WCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IIO3HABATEIIbHON U COLMAIbHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATB;

ONPENEATh IEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUM;

BBEIOMpPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIMKM BEMIECTB U
XUMHUUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIYy H3y4aceMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYyXICHUsl (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OpPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUA U  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITAHHOM padboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHBIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUs, CIPABOYHBIE MOCOOWS,
pecypchl MlHTEpHETA), aHAMM3UpOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCTD;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(MOpPMAIMK, HEOOXOAMMOW IS BBITIOJHEHUS Y4YeOHBIX 3a7ad
OIIPEIENEHHOTO TUIIA,

IpUoOpeTaTh ONBIT HUCIOJB30BaHUS HMH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpPMY  MpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM HMHpOpManueil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTEMaTHYECKHUE) 3HAKU U CUMBOJIbL, (hOpMyJIbl, a0OpEBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMNPOCHI MO CYHIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/nim
JTUCKYCCUM,  BBICKa3blBaTh  WJeH, (OPMYyIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4uu;

BBICTYIIaTh C MPE3CHTAlMEHl pe3yJbTaTOB IMO3HABATEIBHON JE€ATEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMMHYECKOI'O 3KCIEPUMEHTA, MIPAKTUUYECKONH pabOThI M0 HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (popMyIHpoBaTh BHIBOBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEJOBAHHM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeaaraeMblii alropuT™M ACHCTBUI mpu
BBIMIOJJHEHUM Y4E€OHBIX M HCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(deKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJIy4YE€HHMs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUH O XHUMHYECKOH  COCTaBJISAIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHUU SIBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAUMOM IJISl PEeIICHUS MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAQJICHHE  CHCTEMOH  XUMHMYECKMX  3HaHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIIe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, DSJIEKTPOHHAas
000J10uKa aTOMa, MOJIEKYJIa, BaJIEeHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKeleT, (PyHKUMOHAJIbHAs TIpyMIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJOTMUYECKUN psiJl, TOMOJIOIH, YIJI€BOJOPO/IbI,
KHCIIOPOJ M Aa30TCOJAEpXkALIUE COCAUHEHUS, MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHMS O CBOMCTBAaX, COCTaBe, MOJYYECHUH H
0€e30MaCHOM HCIIOJIb30BAaHUH BaXKHEWIIMX OPraHWYECKHX BEUIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS HPH
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COEANHEHUM;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUM XHMMHUYECKUX peakLui,
W3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WIUIIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABJIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONpEACIEHHOMY
KJaccy/Tpynmne CoequHEHUH (YIJIeBOJOpOJbl, KHCIOpPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUSA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACJBHBIX OPraHMYECKHUX BELIECTB (STWIIEH, IPOIWJIEH, AaLETUIIEH,
ATWJIECHIJIMKONb, TJIMUEPHUH, (EHOJ, (OopMalbIerull, auneraabAerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCJIOTA, OJICMHOBAsI KACJI0Ta, CTEAPUHOBAs KUACJIOTA, TIII0K034,
dpyKTO3a, KpaxMal, LeJUIr0J103a, [NINIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OIPENEIATh BHJbBI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 11t 00bsICHEHUST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWIECH, AlETUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH], MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MpaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 10 W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTOJIb3YeMbIX B XUMHH TPU HU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOACHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUA [JIsl MPUHSITHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIONATH MTPaBUiIa MOJB30BAHUS XUMUYIECKON
MOCYJIO W J1abopaTOpHBIM O0OPYIOBAaHWMEM, a TaKXKe NpaBWiIa OOpaIICHUS C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMOIHATH XUMHYECCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HArPEBaHUU, TIOJTyUCHHE
STWJIICHA W W3YYCHHE €ro CBOMCTB, KAaYECTBCHHBIC PEAKIUH OPTaHUYECKHUX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHBIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpalleHuH C
BEIIECTBAMH W JTAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIepruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MPaBWIA  IKOJOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KUBBIE OpPraHW3Mbl OIPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHMMas cMbica mnokazatens [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALLICHUS WX BPEAHOIO BO3JCHUCTBUS HAa OPTraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX ITO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJIICHUI;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B  (POPMUPOBAHUU MBIIUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHh OKUCICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUM, PacTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconumanuu, nepuoandeckui 3akon [l. M. Menpneneena,
3aKOH COXPAHEHHSI MacChbl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALLECHUS YHEPTHUU
IpU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHUMHUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INMOHUMAHMUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHUX SIBIICHWUU, (DAKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€30IMaCHOM MCIOJIb30BAaHUHN BOKHEUIIINX HEOPTaHUYECKUX
BEIECTB B OBITY U PAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapAKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE NOHATHS NPH
ONMCAaHWH HEOPTaHWYECKUX BELIECTB U UX ITPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHBIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEENISITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAUHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas, BOJAOPO/IHAs) B COCIMHEHHUSX, THUIL
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCIUHECHM;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MPUHA/ITIEKHOCTh
HEOPraHUYECKUX BEIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO, OOBICHUTEILHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumuyeckux snementoB [[. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «QHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COEAUHEHUU
1o nepuoAaM u rpynnam llepuonnueckoi cucteMbl XUMUYECKHUX 3J1eMeHTOB []. .
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHMYECKMX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IOATBEPKAATh CYLIECTBOBAHME T€HETUYECKOW CBA3UM MEXKAY HEOPTaHWYECKUMHU
BEILIECTBAMH C MIOMOLIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUUYECKHE PEAKIMH T10
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILUIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 0OPaTHMOCTU
peaKkIMM, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHS, IIPX KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHILIA;



c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PpACKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (nmpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBILIJIEHHOTO MOJIYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUAKa, a
TaKk)ke CPOPMUPOBAHHOCTH MPEACTaBICHUNA 00 OOIIMX HAy4YHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSTHUS «MaccoBas JOJIs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJB30BAHUS XUMUYECKON
NOCYJIO ¥ J1abopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe NpaBuiIa OOpallleHus C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH U  BBINOITHATH XUMHYECKUUN
IKCIIEPUMEHT (Pa3joKEHUE IMEPOKCHUIA BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa,
OTpeNeJIeHue Cpellbl PacTBOPOB BELIECTB C IMOMOINBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIHEPUMEHTAIBHBIX 3a1a4 I10
temam «Metaiub»y U «HeMmeTtaiuibl») B COOTBETCTBUU C MpPaBUIaMU TEXHUKH
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YNbTAThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIH W (OpMYyIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOMU
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MPaBWIA  IKOJOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHHUS U
MPEIOTBPALICHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JJIs1 00y4YaroIUXCcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHAa0OBUASIIUX OOYYaIOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XMMUM
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznen 2. Yriesoaopoanbl
2.1 IIpenenbHble yrieBogOpOABI — aJIKaHbI 2
5 HenpenenbHble yriieBOgOPOIbI: aKEHBI, 6 |
aJIKa/INeHbI, aJIKUHbI
2.3 ApomaTudecKue yriieBoJ0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 |
uX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xanue oprannyecKue coeUHeHUs
3.1 Cruptel. Genon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
Crnoxuble 3(upbl
3.3 VrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeJuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoOJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jieioB U TeM nudpoBbie
Ne n/m P Konrpoubusie Ilpakruyeckue (icpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. . MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannueckasi XumMus
2.1 Metanibl 1
2.2 Hemertamisr 1 1
23 CBsi3b HEOPraHUYECKUX U OPTaHUUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA 1 )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenmeTt opraHnyeckoil XuMuu, e€
BO3HUKHOBCHHUC, PA3BUTUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YeCKUX
coeguHennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHUS

[IpencraBnenue o kaaccuukanum
opranudeckux Beuiects. HomeHnkmnarypa
(cucremaTuveckas) ¥ TpUBUAIbHBIE
Ha3BaHUS OPraHMYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUN P

MertaH u 3TaH — NpoCTeHIIre
NpeACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U NPONUIEH — IpocTeiine
MIPEACTABUTENH AIKEHOB

[Tpaktrueckas padota Ne 1. «[Tonyuenue
ATHJIEHA U U3yYEHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lonyyenue
CUHTETHYECKOTO Kay4dyyKa U PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUIININ MPEACTABUTENIb AIIKUHOB

1 Beruncienus no ypaBHEHHIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBS3b yriaeBOAOPOAOB,
MIPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHHMKH YIIIEBOAOPOIOB:

14 NPUPOJHBIN ra3 U MOMyTHBIE HEPTAHBIC
rassl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NIPUPOJHBIN ra3 U MOMyTHBIE HEPTAHBIC
rassl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTII€BOIOPOABD

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTtoMHbl€ CIUPTHI: ATUIECHTIIUKOIIb U
[JIMLIEPUH

19 ®eHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpnerunsl: GopManbaeTu U
alneTanpaerua. ALeToH

21 OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JESHCTBIE
CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIU3 CIIOKHBIX
a¢upoB

2% Kupsl: ruaponus, NpuMeHEeHHE,
OuoJIOrnYecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCUpHUKaIu.

27 Baxnelive npencraBuTeNnu: riaoKo3a,
¢bpyxTO3a, caxapo3a

)3 Kpaxman u nenirono3a kak NpupoHbIe
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconep:xaiiyue opraHu4ecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI Kak aM(QOTepHbIE

31 OpraHU4YeCKHE COCTMHEHUS, NX
Ouonoruueckoe 3HadeHue. [lentuabt

30 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN

34 OCHOBHEBIE METOJIBI CHHTE3A




[TnacTmacchl, kKaydyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB

Ilepnonnueckuit 3axoH u [lepuoanueckas
cucTeMa XuMH4YecKux sneMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
TpyIIaM 1 repuoaaM. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CHCTEMBI
xuMudeckux dyemenToB .. MenaeneeBa B
Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKast CBS3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BanieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOT'O
CTpOEHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOMIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BeIlleCTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOpPraHWYEeCKuX coeAMHEeHu. ['eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCCOB

Knaccudukanus XuMHU4ecKnuX peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NIPEBPAIICHHS JHEPTUU NIPU
XUMHYECKHUX PEAKIMAX

Ckopoctb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PAaBHOBECUE

10

[Tpaktrueckas padota Ne 1. «Bnusaue
pa3nuYHbIX (PAaKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJekTpouTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tokasarene (pH) pactopa.
Peakiiun nonHnoro oomena. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘-IGCKI/IX BCIICCTB

12

OKHUCIIUTENEHO-BOCCTAaHOBUTEIILHBIC
peakmun. [ToHsATHE 00 DIIEKTpONH3E
pacIiaBoB U paCTBOPOB COJICH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHNY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMHYECKUX AieMeHToB /JI. U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsH>KEHUHA METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIUA, MaTHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUUJecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenne
HKCHEPUMEHTAIBHBIX 3314 110 TeMe
«Mertannaen»"

20

Hewmeranibl, ux mojoxxeHue B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemeHToB /1. I. Meneneena u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIIOB.
Annotponusi HeMeTaJuIoB (Ha puMepe
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COETUHEHUN

23

XuMHU4ecKue cBOMCTBa a30Ta, pochopa u ux
COCIMHEHU N

24

XHUMUYECKUE CBOMCTBA YIIIEpOa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxHEUIINX HEMETAIIIOB U UX
COETUHEHUN

26

O06001IeHYE ¥ CUCTEMATU3ALIUS 3HAHUM 110




TteMe «HemeTamsy. BeraucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKLIUI 1
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIBHBIX 33134 110 TeMe
"HemeTansl"»

28

KontponbHas padoTa mo TeMam «MeTauibi
u «Hemertamibi»

29

Heopranuueckue u opraHnyeckue KUciaoThI.
Heopranunueckue u opraHnuecKkrie OCHOBaHUS

30

AMpoTepHbIE HEOPraHUYECKHE U
opraHuydeckue coenuHeHus. ['eneTnueckas
CBSI3b HEOPTAaHWYECKUX U OPTraHUIECKUX
BEILIECTB

31

Poap xumuu B oOecrieueHuH SKOJIOTHYECKOM,
IHEPreTHYECKOH U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEIUIIUHBI

32

[Tpencrasnenus: 06 0OMUX HAYYHBIX
MIPUHIIAITAX TPOMBIIUICHHOTO TOTYYSHUS
Ba)XKHEUIIINX BEIIECTB

33

YenoBek B MUpPE BEILIECTB U MaTEPHAIIOB

34

XuUMHS U 300pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., Octpoymon U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne»,202 1rXumus,
1 1kmacc/ I'abpuensia O.C., Octpoymon U.I'., Cnaakos C.A., AKnoHepHOE

obmectBo «M3aarenscTBO «IIpocBemienue»,2021r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumusi(6a3oBbIitypoBeHb ). Peanuzaius o0pa3oBaHus: METOAMYECKOE TTOCOOUE NSt
yuutens / KaBepuna A. A., [luuyruna I'.B.; nox pea.I'. B. [luuyrunoii. M. :

OI'BHY «Muctutyt crpareruu pa3sutus oopazosanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/






		2024-01-17T16:16:52+0700
	с.Шебалино
	Попов Владимир Николаевич
	я подтверждаю этот документ своей удостоверяющей подписью




