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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
denepaibHOM 00pa3zoBaTENBHOM MTpOrpaMMBbl cpeiHero oo1iero oopazopanusi(@OIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIu(dPEepeHIIMPOBAHHOTO,
npouibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
afanTalyuyl UX K OBICTPO MEHSIIOLIMMCS YCIOBHUSM HU3HU B COLIUYME, a TaKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  WHTEPIPETAlMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OTpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa30BaTENIbHBIX JOCTHXKEHUM OOyYaromuXxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHABIWBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
I U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYPHUPOBAaHHME €ro II0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHbIX  AEMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XMUMHH MPEAYyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOW) COCTaBIISAIOIIEH COAEpKAHMUSI Y4YEOHOro mpeaMeTra «XUMUs»
0CTa€TCsl BOZMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs O0yUeHHUS.

B coorBercTtBUM € KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B cHCTEMeE
mudepeHIupoBaHHOTO OO0yUYEHMsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUsl HANpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOMIUM 3TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa30oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOTO 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIUIyOJIEHHE TEOPETUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAEAEHHBIA NMPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEro TIOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®PI'OC COO Kk miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMbl CPEIHETO 00IIeT0 00pa30BaHUs U3YUEHUE TIpeaAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBaHHE Yy HHX OOIIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATETbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HA YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOTro U yriryOiIEHHOT0 YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOGn€HHOM ypOBHE H3YYEeHHs MpeaMeTa oOecredyeHa BO3MOXKHOCTH
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIriayOIeHUs PeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKONM CBS3M M 3aKOHOMEPHOCTSX THPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpPOEHMH aroMa. XHMHUYECKas CBsI3b OOBACHAETCS C TOYKU 3pEHUs
PHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakuui AOMOIHSIETCS
(GopMUpOBaHHEM TMPEACTABICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMUM pU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEP KaHKE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OIpeeaEHHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHU)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYECKOro npoduiisa 00ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUs
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbIINI yAENbHbIM Bec OyneT MMEeTh OpraHudeckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJIst 00J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aly KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUOUABL, O€JIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUE OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOlseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl YE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO NIOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MIPOTHO3UPOBAHUS SBIICHUI, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaIHM3a U OIICHKU C TTO3HIINK SKOJIOTHUECKONW 0€301aCHOCTH TTOCIICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUST YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B IMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH H3YYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOSKIEHHOCTH B I[O3HABAEMOCTH SIBIICHUW TPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BaHMIO KakK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

e (opMupoBaHME yMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPBhI, TPUOOPETEHUE OMBbITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJI U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero ooiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAaKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUu (TUIaBJICHUE,
OoOyIfiMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMooruueckuil psj ankaHoB, o0IIas ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XWMUYECKUE CBOMCTBA QJIKAHOB: pPEAKUMU 3aMEIICHUs, W30MEPU3ALUH,
JNETrUAPUPOBAHUS, IUKIN3ALUHN, TMPOJIN3a, KPEKNHra, ropenus. IIpeacrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIMKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKCHOB, SP>-TUOpH AN3ALMS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOU CBS3H,
noauMepusauu 1 okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKMHOB, SP-
ruOpuau3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMHU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBA3b. CrOCOObI MOMyUYEeHUsI U TPUMEHEHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psii apeHoB,
obmtast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEICHUS] B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHW NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX pPaTUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHH), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHd. B3auMoOaelCcTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAIllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PACTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepojia ¥ BOAOPO/ia B OPraHMYECKUX BELIECTBAX, OJIyUEHHUE STUIICHA U U3yUYEHUE
€ro CBOMCTB, O3HaKomyeHUE C¢ koyuekiusaMu «Hedts» u «Yromby, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaime opranudyeckue coeJHHECHUS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIHUPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIIisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYNMbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoua.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN PUCOETUHEHUS.
OxuciaeHne anbACTUAOB, KAueCTBEHHBIC pEakiuu Ha anbaerujpl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOmOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObI OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. CTpoenue, puU3nyecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, AU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U albIAETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpokeHue. lIpuMmeHeHuwe TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyYyeHUEe >PUpPoB LeToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIepUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEHIECTB M HUX MOpEeBpalICHUN:
PaCcTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius rmutepruna ¢ THAPOKCUAOM
Meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psigaa. CTpoeHUe aHWJIWHA.
B3aumHoe BiMsHHE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THIAPOJIM3, ACHATypaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAIBHBIX 3aJa4 IO TeMaM
«A30TCcoaepKalIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTanueHOBBIN, XJOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAILME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUNA:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peannsanus MeXNpeaMETHBIX CBS3EM MPU U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalU3, CHUHTE3, Kiaccuukauus, HaOIIOJCHUE, H3MEpPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYMHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTb, IHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, JKUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKOMAEMBbIE, TOTLITUBO.
TexHoysorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHWS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHU 3neMeHT. M3otomnbel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH H
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(PUTYpaIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepmonnyueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JJIUHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTtHbeie cBsa3u. BonoponaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o nucnepcHeix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanys XuMU4ecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEKThl XUMUUECKHX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIMu. XUMHU4YeCcKoe paBHOBecue. KoHcTanTa
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenbs W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHNE MEPOKCHUAA BOAOPOJAa B IPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSIHUSA PAa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HeMeTawoB B [leproanyeckon cucteMe XMMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckrue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0OpOaCOaEpKAIINE
COCIMHEHUs rajgoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0poaa. PU3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHUPOJE, CIOCOOBI TONYYCHHS, (PUIHUECCKUE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepoi(1V), oxcua
cepsi(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdydeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHenune azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CIOCOOBbl MONydeHUs, (U3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPHUKAIUU.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJIy4eHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetayioB B [leproanyeckoid cUCTEME XUMHUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrue
dbusndeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHu  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MUPOMETAITYPTHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCAUHEHUN.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast  xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Iepronn4eckoi CUCTEMbI XUMUYECKHX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia H €ro COCIWHEHHM.
Baxwneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuabl u cou xkenesa(ll) u xxenesza(lll). [Tonydyenrne u npuMeHeHHUE Kene3a U
€ro CILIaBOB.

Ou3nyecKne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHune
[IAHKA U €TI0 COeINHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJICWCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATOMUHHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunsie
MPUHIUIBI OPTaHU3ALUN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXKHEUIIMX BEIICCTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIEHHBIE CMIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Posib XUMUU B Pa3BUTUUA MEAUIUHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBumna
0€30IacCHOr0 UCIIOIb30BAHUS MPEMAPATOB OBITOBOM XMMHUH B IOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue U MUHEpaJIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t anekTpoHuky. HaHoTtexHonoruu.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJIHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOJM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BBIXO/1a MPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCuPUKalus, MepuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUIyPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH €U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW EATETLHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;

MHTEPECA U IT03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX W TPABOBBIX HOPM M C YU4ETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3710POBBIO;

cOOIO/IeHUs TIpaBUJI O€30MacHOro OOpallleHusi C BeHIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHBHOTO M  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPaKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUA JOCTIDKEHUNW XUMHH  JIsI
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX TEMCTBUN U MPEIOTBPAILATD HX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKAaTHBHOM M COLUAIBHOU
IPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GOpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBlICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LUBWIN3ALMK: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUU
HOBOW 0a3bl MaTepUalbHON KyJIbTYypbl, B pELIEHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, OOECIIEUEHHUH YCIOBUN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SIBIICHUM OKPY>KAIOLIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJIbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccroHambHOMI
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOrpPaMMBbI M0 XMMUHU HA YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(PHUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOM peaKIuu
— MpPU pElIeHUH Y4YeOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs1 BBIABICHHS XapaKTEPHBIX TPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMUUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAaHUA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
NoMmyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHbOpMalel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKHe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBbI B X0JI€ TUAI0Ta U/ WA
JUCKYCCHH, BBICKA3bIBATh UIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICOBAHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENIOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha yriayOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT ClieuupruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XuMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U
MUIIEBO 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieuyeHun palMOHAIBHOTO
IPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTHUESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CPENE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEaKIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3dexTsi, opueHtantsl | u |l pona);
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JEeATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMHAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEpepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHS XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB AJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTAHABIMBATh MPHUHAJJICKHOCTh M3YUYEHHBIX
OPraHMYECKUX BEIIECTB IO HMX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/TpynIne COEIMHEHWH, JaBaTb MM Ha3BaHUA [0 CUCTEMATHYECKON
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHMYECKUX BEIIECTB (3THIEH, alleTWIEH, TOJIYOJ, TJIMLEPHUH,
ATWIEHIJIMKONIb, (PEHOd, (QopMalblIerujl, aueTalbJeruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsi, OJIEMHOBAs, AJIbMUTUHOBAS KUCIIOTHI,
IJIMIUH, aJlaHUH, ManbTo3a, (PYKTO3a, aHWINH, IUBUHUJI, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3HUECKUE
U XHMUYECKHE CBOWCTBA THUIHMYHBIX NPEICTaBUTENIEH PpA3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, AJIKA/IUEHOB, AJTKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXIY HHUMU  ypaBHEHUSMHU
COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
hopmy;

C(OPMUPOBAHHOCTh YMEHHUS TOATBEPKIaTh HAa KOHKPETHBIX INpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOMN CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
¥ TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB IEPEPadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NEeSTEIbHOCTH — aHaJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUMHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUsI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHH: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUEThl MO0 HAXOXKIACHUIO XUMHUYECKON (HOpMYIhI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH I1eJIeCO00Pa3HOTO TMOBEJACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICMUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-HAy4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUS OTPaKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIHNE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, IO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIHBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJMTHUUYECKON IUCCOLUALMH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABIECHUSI O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOH CBSI3M M THUIA KPUCTAJUIMYECKOW PEIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM MPU3HAKAM (UHCITY U COCTABY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTEleHEen
OKHCIICHUSI JJIEMEHTOB, OOpaTMMOCTH, YYaCTHUIO KaTajau3zatopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KiIaccuPukamu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckont  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHbIC
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMX MECTO B TIPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIEHTPAIUS;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eTeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3yYCHUE BIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawiely u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyJIUPOBATH IETh UCCIEOBAHUS, IPECTABISATH B Pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH [0 BBIIOJHEHUIO JTa0OPAaTOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONpPEIACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4yHas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MaTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUCCKYIO HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHUYECKOE IINTAHUPOBAHHUE
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KoauuecTBO 4acoB

No HaumeHoBaHue pa3iesioB U TeM

n/n MPOrpamMMbI Bcero

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus

11 CTPOCHHUS OPTaHMYECKHX CoeTMHEHUN A. M. 8
bytneposa
Utoro no pazneny 8

Pa3nea 2. Yraesogopoasnl

Hpe,[[eJ'IBHBIe YrieBOAOPOAbI — AJIKAHBI,

2.1 5
LIUKJIOAIKaHbI

99 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 14
' aJTKa/IMeHbI, ATKUHBI

2.3 ApoMaTHyecKHe YTIeBOAOPOIbI (apEHBI) 8

24 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
' nepepaboTKa

2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4
Hroro mo pazaeny 35

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHus

KonTposbHbie
padoThI

IpakTnyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edsoo.ru
Bbubmunorexa POI
https://resh.edu.ru

bu6nuorexa [IOK
https://m.edsoo.ru

bubmorexa POIII
https://resh.edu.ru

but6mmoreka [IOK
https://m.edsoo.ru

bubmmorexa POIII
https://resh.edu.ru

but6mmorekxa [IOK
https://m.edsoo.ru




3.1 Cruprel. ®enon

KapOoHHUIIbHBIE COCTMHEHUS: ATbICTUIBI 1
3.2 keToHbl. KapOoHOoBbIE KUCIOTHL. CI10KHBIE
s¢upsl. XKupsr

3.3 VraeBoabl

Hroro no pasneny

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKUCIOTHIL. benku

Hroro no pasneny

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1 BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11

21

41

12

12

102

but6mmoreka [IOK
https://m.edso0.ru

Bubmanorexa POIII
https://resh.edu.ru

but6mmoreka [IOK
https://m.edsoo.ru

bubnuorexa [IOK
https://m.edsoo.ru
Bbubmunorexa POI
https://resh.edu.ru

bu6nuorexa [IOK
https://m.edsoo.ru
Bubmnunorexa POII
https://resh.edu.ru




11 KJIACC

HaumeHoBaHue pa3aesioB 1 TeM
NPOrpaMMmblI

Ne i/

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u llepuoanueckas cucteMa XUMHYECKHX
anemenToB /I. 1. Menaeneera

Crtpoenue BeniectBa. MHorooopasue
BEIICCTB

1.2

1.3 XUMHUYECKUE PeaKun

Hroro no pasneny

Pa3nea 2. Heoprann4yeckasi Xumust

2.1 HeMmetamel

2.2 Mertamiel

Hroro no pazneny

Pa3gea 3. Xumus 1 s;Ku3HbL

31 MeTto1bl MO3HAHUSA B XUMUHU. XUMHS U
' AKU3HD

KoauuecTBO 4acoB

Kourpoubnbie IIpakTuyeckue
Bcero

padoThI padoThI

9

11 1

19 1 3
39
31 1 3
23 1 2
54

9

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru

bubanoreka POIII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru

bu6nmoreka [JOK
https://m.edsoo.ru

bubaunoreka POII
https://resh.edu.ru

bu6mmorexa [IOK
https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru




Uroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

10 KJIACC

Xumus. 10xmacc/I"adpuensa O.C., OctpoymoB W.I'., Cnankos C.A., Mocksa «lIpocserieane»
2020

11 KUIIACC

Xumus. 11 xnace/T'adbpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKinoHepHOE 00IIeCTBO
«M3narenscTBo«lIpocBemnenne»; 2021
Bsenute cBOi1 BapuaHT:

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
10 KUIACC

1. I'abpuensn O.C. U3zyuaem xumuro B 10ki1.: munaktndeckue marepuaisl / O.C. ['abpuensy,
T.B. CmupHoBa.

— M.: bauxk miroc

2. Xumusi: 10 kiacc: KOHTPOJIbHBIE U TPOBEepOUHbIE PaboThl K yueOHuky O.C. ['abpuensina
«Xumus. 10 kmace»/ O.C. IN'abpuensu,l. I' JIsicoBa, M. [Ipocsemenue, 2022.

3. I'abpuensu O.C., Bucko6oiinukoBa H.I1., SurykoBa A.B. HactonbHast kKHMra ydauTens.
Xumus. 10 xi.: Metonunueckoe mocodue. — M.: [Ipoda;

4. T'abpuensan O.C., Pyno H.H., Tonkynos B.M. Xumunueckuit sxciepuMeHT B 1kode. 10 kiacc.

—M.: Ipoda

11 KJIACC
1.T'a6bpuensn O. C., OctpoymoB U. I'. HactonpHas kaura yuurens. Xumus. 11 k 11.:
Metoanueckoe nmocooue.— M.: IIpocBemenue , 2022

2. Xumusi: 11 kiacc: KOHTPOJIbHBIE U TPOBEepOUHbIE PaboThl K yueOHuKy O.C. ['abpuensina
«Xumust. 11 xkmace»/ O.C. IN'abpuensu,l. I' JIsicoBa, M. [Ipocsemenue, 2022.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 KJIACC

1. Kypnan «Xumus B mxone»(https://hvsh.ru/);

2. Xumus u xu3sb (https://www.hij.ru/);

3. Xumus mis Beex (http://kontren.narod.ru). - nHpoOpManmoHHO-00pa30BaTEIBHBIN CANT
AJI TEX, KTO U3y4acT XUMUIO, KTO €€ MMPETIoAacT, AJId BCEX KTO HHTEPECYCTCA XUMUEH.



4. Anxumuk (http://www.alhimik.ru/) - omuH U3 Tyqux caiToB pyCCKOS3BIYHOTO
xummudeckoro MHTepHeTa OpUEeHTHPOBAHHBIN HAa YUUTENS M YICHHKA, IIPEToJaBaTells U
CTYZCHTA.

5. Uudoypok (https://infourok.ru/)
6. bu6amoreka LIOK https://m.edsoo.ru

7. bubnnorexa POII https://resh.edu.ru

11 KJIACC

1. Kypnan «Xumus B mxose»(https://hvsh.ru/);

2. Xumus u xu3Hb (https://www.hij.ru/);

3. Xumus ans Beex (http://kontren.narod.ru). - uHopManmoHHO-00pa30BaTENbHBINA CAUT
JUTSI T€X, KTO U3y4aeT XUMHUIO, KTO €€ MPETMOAET, I BCEX KTO MHTEPECYEeTCS XUMUECH.
4. Anxumuk (http://www.alhimik.ru/) - oquH U3 JTyqImmx caiTOB PYCCKOS3bIYHOT'O XUMHUYECKOTO
HNnTepuera

OPUEHTUPOBAHHBIN HA YYUTEIIS U YICHHUKA, MPEOIaBaTENs U CTY/ICHTA.

5. Uudoypok (https://infourok.ru/);

6. Pemry EI'D

(https://oge.sdamgia.ru/);

7.®BI'HY ®UIIHA (https://fipi.ru/)

8. bubnmuoreka [IOK

https://m.edsoo.ru

9. bubGauorexka POIII
https://resh.edu.ru

MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHME

1. Texauyeckue cpeacTBa O0yUeHUS:

9KpaH, MPOEKTOP, HOYTOYK, KOJOHKH, KOMIIBIOTEPHAs! MBIIIIb, CETEBOU (PUIBTD;
o0opyoBaHue, MPUCITOCOOIEHNUS, THCTPYMEHTHI: Buieo - MaTepuansi;

2. YuebOHbIe mocoOus Ha eyaTHOM OCHOBE: - [lepuoauyeckas cucrema
xummudeckux snemenToB [[.11.Menneneesa; - Tabauiia pacTBOPUMOCTH KHUCTIOT,
ocHoBaHmi cozeii; POXHM.

3. Xumuueckas 1abopaTtopHasi 1ocy/a, anmnaparsl ¥ IpuOopsl: - IpuOOpskI Ist pabOTHI € Ta3aMy;
- anmapathbl 1 IpUOOPHI AJISl ONBITOB € TBEPABIMU, KHUJIKUMHU BEILIECTBAMU; - U3MEPUTEIbHbBIE
npuOOopkI U

MPUCTIOCOOIEHHUS IS BHITTOJIHEHUS OIBITOB; - CTEKJISIHHAS U TJIaCTMaccoBasi ocyia u
npUCrocoOIeHUs A1l IPOBECHUS OTIBITOB.

4. TaOnuIbl 110 XUMHU;

5. X¥UMHUYECKHUE PEAKTUBBI U MaTepUAIIbI:

6.Pa3narounsblii MaTepuan (KapTOUKH, TECTHI)

7. MynbTUMEIUIHbBIEC TPE3EHTALIMHI

8. HarypanbHble 00BEKTHI, HCIIOJIb3yeMbIe B 00YUCHHH XUMHH, BKIIIOUAIOT B CE0SI KOJUIEKITUH



MHUHEpaJIOB U TOPHBIX IOPOJ], METAJUIOB M CIUIABOB, MUHEPAIbHBIX y00peHHil, ItacTmace,
Kay4yKOB, BOJIOKOH U T. .

9.Mozenu KpUCTAIUTMYECKUX PEIIETOK anmasa, rpadura, cepsl, pocopa, okcuaa
yrinepona(IV), nona, sxxenesa, meau, marausi. Habopbl Mozerneit aTOMOB JJ1sl COCTaBIICHHS
IIAPOCTEPIKHEBBIX MOJICNICH MOJIEKYJI IPU N3YYCHUH OPTaHUYECKOH XUMHUHU.

OBOPYAOBAHME U1 IPOBEAEHUSA IPAKTUYECKUX PABOT

XUMHUYECKUE PEaKTUBBI U MaTEpPHAJIbI:

Haubonee yacto ucnosnbs3zyemble: - MPOCTHIE BEIIECTBA: ME/lb, HATPU, KaJbI[Uil, MarHUii,
JKEJe30, ITUHK; -OKCHIbI: Meu(||),kanbims, xkene3a(|||),Maraus; - KHCJIOTBI: CEpHasi, COJsHas,
a30THAas; - OCHOBAHUS -TUJIPOKCUIbI: HATPUS,KAIbIIHA,25%-HbIi BOAHBIA PACTBOP aMMHAKa; -
COJIU: XJIOPUBI HATPUS,

meau(||),anroMuHus, kenesa(|||);HuTpaTel Kanus, HaTpus, cepedpa; CyabhaTsl
meau(||),xenesa(||),xemnesa(|||),aMMOHuUS; MOIUT Kaus, OpOMUI HATPHUSL; - OPTAaHUUECKUE
COCIMHEHUS: ITAHOJI, YKCYCHAsl KUCJIO0Ta, METUIIOBBI OpaHXEBBIN, PEHOIPTAICHH, JIAKMYC.

XuMuyeckas nocyza u o0opy10BaHUE:
CHHPTOBKH, IPOOUPKH, XUMUYECKHIA CTaKaH, BOPOHKA, Ta300TBOIHBIEC TPYOKH,
POOUpPKOJEpKATENb, IITATUB.
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